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A study on urban spatial characteristic and change
by Seoul subway area
Joo Hyun-Taea*1, Lee Chang-Moob**2, Koo Ja-Hoonc***3
a

PhD Student, Department of Urban Planning, Hanyang University, b Professor, Department of Urban
Planning, Hanyang University, c Professor, Graduate School of Urban Studies, Hanyang University

ABSTRACT
Seoul is one of big city in the world, and many people live in Seoul. They take subway which is the most
convenient public transportation for moving other place, and Seoul has been developed with subway station
they used as its center.
In a city, subway station is interchange of public transportation, and subway station area has a variety
characteristic like to business, commerce, manufacture, and residence. Most people think that development
considered subway station area is important. However, there are high-density developments be not considered subway station area.
On the basis of matters above, this study is analyzed characteristic of 299 subway stations in Seoul, and
classified into some groups; business, business-commerce, residence, manufacture and etc. According to
this categorized, analyzed between development intensity and urban spatial structure, and search property.
Also, this search is that the characteristic of subway station area affect total building floor area.
The perform the purpose of this study, classified by purpose total building floor area and subway area’s
characteristic. Also, this study is preliminary data and is helpful that officer implement their policy.
Keywords: TOD (Transit-Oriented Development), subway station area, urban spatial characteristic.

1. BACKGROUNDS
Korea as a high growth due to rapid urbanization and growing cities, such as a large number of urban population is concentrated. The concentration of population in urban cities has grown, the city grows its activities are concentrated within the city had started to
place. People should take the public transportation to work to move into the business area,
to enjoy shopping to move into the commercial area, to relax to move into the housing.
People should use public transportation terminals or stations are visiting to move in the city and transfer
between city and city. The station is always a lot of people are crowded to move other areas, for these
reasons, compared to many other areas around being developed, many facilities are concentrated.
In addition, the government tries to improve traffic conditions in the city and they make many line
of the subway via the connection of the new public transport links with other actively are promoting. In this situation, it is important that subways area development plan linked Transit-Oriented
Development (TOD). By using methods such as TOD to prevent the extensive spread of the city,
people make an effort to build eco-friendly settlement environment by encouraging use the public
transport and green transportation.
* joohyuntae@paran.com
**changmoo@hanyang.ac.kr
***jhkoo@hanyang.ac.kr
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People out of the station has been recognized as a very important place and because the subway is
distributed in the whole city. Seoul’s subway system is changing so that they can move anywhere
in Seoul. In addition to, Subway station area does not have only the traffic function and subway
station has many features. Subways station area has many activities, such as business, commercial, and production and has complex functions.
In 2009, Minister of Land, Transport and Maritime Affairs for Korea national development policies emphasized the relevance of “foster and promote the use of public transportation in the Act”
enacted. They have guided public transport oriented urban spatial structure changes in order to
change by inducing land use and pedestrian-friendly complex of high-density traffic environment,
and low-carbon green growth. Subway station area of Seoul have been constantly changing, and
subway station shows the different roles and characteristics according the level of stations and the
surrounding environment.
This study inquire urban spatial structure of subway station area in Seoul using 2004 property tax
ledger and 2010 property tax ledger. Also, this study aim to investigate the characteristics of subway station area and variation of separation of subway station area. Finally, this paper attempts
to classify the types of Station area using property tax ledger categorizing business, commercial,
housing and producing.

2. LITERATURE REVIEW
The declarative classification according to urban spatial structure occupies most of the research
on categorization and classification of subway station area. Categorization of subway station area has been set up differently depending on the purpose of the research and criteria establishing spatial extent such as land use characteristics or the structural level of urban space.
In Korea, most studies on the classification of subway station area are composed of a planning
approach that is based on the urban spatial structural level.
Lee.K.W(2003) conducted a typological approach by analyzing characteristics of building use in
order to investigate the land use characteristics of subway stations in Seoul.
He also assorted subway stations into housing functional center, neighboring commercial center,
central commercial functional center, business-functional center by using LQ(Location Quotient)
that assorted with respective land use.
Yoo.S.K’s research about the declarative classification according to leval of land use classified subway stations into several types such as urban central function, residential function, neighborhood
village function of the burbs, and then claimed that the land should be positioned to fit each function.
In a different paper which undertaken by Kim.O.Y(2011), evaluate the potential for development
of housing after classification using a analysis of variance(ANOVA). However, The city’s planned
urban management plan for the management and operation plan for the specific policy measures
are not presented as urban management measures were evaluated by only subway station area
development potential of housing types
Seong.H.G(2005) classified the type of subway station area into public transportation and the
user’s characteristics through factor analysis and multidimensional scaling method.
9
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Another study conducted by Choi.J.S in 2011 classified the type of subway station area based on
people who using subway according to Transient Pattern. But the study had limitations using the
data only at certain in spite of analysis of changes in the spatial distribution.
Calthrope(1993) assorted into urban TOD and suburban TOD. Nevertheless, Seattle’s urban master plan defined and classified into urban center, hub urban village, residential urban village and
neighborhood village according to its location and function. On the other hand, Ditter & Poticha(2004) who approached from empirical aspects assorted its types based on functions such as
the complex land use type, development density, public transit.
According to previous studies, the types of subway station area were assorted by focus of the researchers’ intent. A lot of previous studies assorted its area according to centrality and utilization
of its area.
Seong.H.G and Kim.T.H(2005) demonstrated that the characteristics of subway stations can be
assorted with a hourly and weekly floating population using subway.
In addition, there are researches that investigate the types of subway station area according to land
use characteristics. This paper is similar to Lee.K.W’s study(2003) which that classified the types
of subway station area according to land use characteristics. However, he limited subway station
area within a 200-meter radius.
Although the range of subway station area is still unclear, this paper conduct the analysis after setting
that The primary subway station area is within a 250- meter radius and secondary subway station area
is within a 250-500 meter radius with reference to the Seoul metropolitan government ordinance.
Lee.K.W’s paper used the property tax ledger and the purpose of the building that is within a 200meter radius. But, this paper utilized total floor area from house to house.
In addition, the previous study has the disadvantage that is difficult to adequately reflect the reality of the situation because it takes advantage of the ten years ago data. On the other hand, this
paper try to reflect reality as much as possible by using the recent data that including the information of years 2004, 2010, recently opened line 9 and the section scheduled for the opening in 2013.
By taking advantage of recent data, set the basic direction and future-oriented management of
subway station area considered social needs such as appropriate systems and sustainability center.
Furthermore, the author expects that this paper would be helpful for rationalization plan of subway station area land use by type.

3. METHODS OF ANALYSIS
3.1. The composition of data
The data of this is facilities’ floor area of each subway station area using 2004 and 2010 property
tax ledger. Subway Station area in Seoul of the range of 298 station was set to 250m and 500m
radius. The government of Seoul has been stated that subway station area is 500m from the center
of station by “Subway station area planning for long-term rental housing construction and operating standards (Chapter 1, Article 3, paragraph 2).”, and then first-subway station area is within a
250m radius, second-subway station area is within a 500m radius. “Urban Planning Enforcement
Regulations (Article 16 (2))” to look at the Station area, “Walking is accessible and convenient
10
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railway station public transportation center (the center point of each platform) within 500m radius
from the area” are talking. Also, there is the result of study in Korea that subway station area is
500m radius because this range is enough distance people can walk.14
In this study, data have 298 stations which already completed 1-9 Line and scheduled for completion (Wooei – Sinsul Line; the first light rail transit of Seoul) in 2014 including route data were
used, but there is no data of property tax ledger at Magok station because that is not complete
development. Subway station area of 298 each station separated first-subway station area (within
250m radius) and second-subway station area (within 500m radius), and there was analyzed about
subway station area using property tax ledger.
The level of subway station was reflected from 2030 Seoul Urban Master Plan. The level of subway
station area is separated core, sub-core, base of a wide area link, base of a district link, center of district, and below center of district. This level is not always right. However, Seoul government is divided level for the effective management. Recently, these studies have been actively research that these
hierarchies are correct or incorrect. Also, if subway station area is 500m radius, some areas are overlap in subway station area. In this case, overlap area has been calculated to include from each station.

Fig. 1. Range of Seoul Station area

Fig. 2. Urban centers level of the basic plan
Kim Seong-Hee, Lee Chang-Moo, Ahn Kun-Hyuck(2001), “The Influence of Walking Distance to a
Transit Stop on Modal Choice”, Journal of Korea Planner Association. Vol. 36. No. 7
1
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In this study, total floor area is using data of property tax ledger registered, and property tax
ledger’s main code is separated like as Table 1. It was used basis data from data of property tax
ledger to analyze the characteristics of the station. Subway station area of the facility can be classified into four categories; office or business facilities were located in business area, restaurants
and commercial facilities were located in commercial area, factories or logistics were located in
productive area, house, apartments, or condominium were located in residential area, and other
facilities were located in area of etc.
Table 1. Purpose Code Classification Table

Purpose

Name of Purpose Code

Purpose

Public Health facility

Business facilities

Neighborhood Living Facility

Name of Purpose Code
Office
Office-tel

Facilities for large stores
Production Institution
Productive
facilities
Cultural Facility & Broadcasting
Warehouse
Communication
Accommodation
Detached House
Market

Multiple Dwelling

C o m m e r -Food Sanitation Facility
cial faciliInn
ties

Row House
Residential
facilities

Amusement Facility
Sport Facility
Medical Facility
(Hospital, Oriental medical clinic,
Obstetrics and gynecology)
Funeral facilities

Apartment
Multi-unit dwelling
Dormitory

Facilities of etc.

Condominium
Hotel

Multiplex House

Etc.

3.2. Analysis
Method of data analysis methods were used to calculate the LQ index. In this study, it is using
total floor area of property tax ledger when LQ index created by enemy.

= Subway station area for the purpose the sum of the total floor area
= Subway station area of the sum of business, commercial, production, and residential total
floor area
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= Subway station area in Seoul for the purpose the sum of the total floor area
= Subway station area in Seoul of the sum of business, commercial, production, and residential total floor area
The above figure is estimated LQ index, and total area ratio of the purpose of each subway station area has compared with the whole city. This is aim to find out how specialized. The specialization according to the purpose area of each subway station area is analyzed under standards 2004 and 2010, and the purpose of this evaluation is changes between 2004 and 2010.
Classification of purpose is determined in the following order; centralization of business (within 500m radius), centralization of commercial (within 500m radius), business-oriented (within
250m radius), commercially-oriented (within 250m radius), centralization of production, and
centralization of residence. If LQ index is more over one, any of above kind is to have order.

4. EMPIRICAL ANALYSIS
Due to the influence of TOD, around subway station area has been developed more complex and
of high density development. It is performed that subsequent changes in urban spatial structure
and the Station area in the various functions. Subway station area is being made more intensive
land use, and that is more concentrative development than other around area. However, it is not
one of the subway station area, if you analyzed the whole city, you can notice that each subway
station area have a different feature to other that. Also, each station has a different importance
each other.
According to the Urban Master Plan of Seoul, Seoul consists Multi-Core linked spatial structure
like figure 2. Also, the Seoul government have the effective methods which is categorized some
level, for example, core, sun-core, base of a wide area link, base of a district link, center of district, and below center of district. This classification is not always right, thus Seoul is using total
floor area and area according to the purpose when they compare every subway station. Also,
Seoul government has been commissioned a study about level of subway station.
The author has performed analyzed to reform for Seoul’s public transport oriented urban spatial
structure, and search for purpose of each subway station area. Also, this study is aim to helpful
to determine Seoul’s policies. In the study is investigated concentration of land use according
to the level. Then, the author has derived the following results like appendix 1 and appendix 2.
According to the analysis, subway station area of high-level was centralization of business, but
subway station area of low-level was centralization of residence. These results correspond to the
level of core in Seoul, it is in the region; CBD, GBD(Gangnam Business District), YBD(Yeouido
Business District). These area consist of a lot of office building, and most of buildings are used
as an office.
Subway station area of centralization of commercial is characterized base of a wide area link or base of
a district link. These areas are business area as rear area and support the business function. Also, the area
which level of center of district or below center of district has a role as the center of commercial area.
In the case of business-oriented and business-oriented areas within 500m radius were not visible in the subway station area, but these areas focus and starting to look at within 250m radius.
This station appears their feature at a first-subway station area, and most stations are low-level.
These results are basic data which land use feature or urban spatial structure of subway station area was showed. Above all, it is helpful to analyzed the feature of subway station area.
Based on the above results, the author summarized the characteristics have changed the station
between 2004 and 2010. This result is Table 2. The subway station area has changed is most lowlevel like as below center of district.
13
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Table 2. Concentration from 2004 to 2010 has been changed by use reverse

Core

Subcore

of
year centralization
business
04 Mullae,
Yeouinaru
Sindorim,
10 Yeongdeungpo-gu
Office,
Cheongdam
04

Samgakji,
10 Yongdu
(Dongdaemun-gu
Office)
Guro
Digital
A
04 Complex
wide
area
10

base

centralization of
businesscommercial
oriented
Yeongdeungpo-gu
Office, Cheongdam

commercially- centralization centralization
oriented
of production of residence
Hanti
Sindorim

Yeouinaru

Mullae

Samgakji, Yongdu
(Dongdaemun-gu
Office)

Magok

link

Mongchontoseong,
A
04
Jamsil
district
Mongchontoseong,
10 Jamsil
link

Center
of
district

Below
center
of
district

Guui,
GuemcheonGu Korea Univ.,
10 Office,
Naebang,
Seoul Nat’l
Bongcheon
Univ.,
Suyu, Hapjeong
L07, GangdongGu
Office, Police
Hospital, Airport
Market, Gubanpo,
Noksapyeong,
Mokdong,
Bangi, Sanggye,
Sangsu,
Sangwangsimni,
04 Sindang,
Ogeum, Hyehwa Gwangheungchang,
Songjeong,
Songpa, Sincheon,
Oryudong,
Omokgyo,
Wolgok, Jungnang,
Junghwa, Taereung

10

Guro
Digital
Complex

Police Hospital,
Mapogu Office,
Seonyudo,
Omokgyo

Dongguk
Uniiv., Sangsu,
Yeonsinnae,
Sindang, Yaksu,
Jangji, Hyehwa

Magok
Gireum
Gireum

Gajwa, Guui,
Deungchon, Seoul
Nat’l Univ., Suyu,
Sagajeong,
Naebang
Children’s
Grand Park,
Hapjeong

04

Hanti

Ssangmun

Gajwa,
Ssangmun Gunja,
Sagajeong

Korea
Univ.,
Gunja,
Guemcheon Bongcheon
Gu Office
Children’s
Grand Park
Deungchon

L09,
Gaebong,
Dangsan,
Gaehwa,
Dongguk
GwangheuUniiv.,
ngchang,
L02,
Bangbae, Myeongil, Mapogu
Seonyudo, Bonghwasan, Office,
Yaksu,
Myeonmok,
Yangcheon Onsu
Boramae,
Hyanggyo,
Sangwolgok,
Yangpyeong
Yeonsinnae,
Yangwon,
Hoegi
L07,
Gubanpo,
Gubeundari,
Ogeum,
Dangsan,
Oryudong, Bangbae,
Taereung Bomun,
Sanggye,
Ujangsan,
Hoegi

sdd
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Gaehwasan,
Gubeundari,
Bomun,
Seongbuk,
Yangcheongu
Office,
Jangji

L02, L09,
Gaehwasan, (see continuation on the next
Bokjeong,
page)
Seongbuk,
Yangcheongu
Office, Onsu,
Yangcheon
Hyanggyo,
Yangpyeong
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continuation of the 8th column: L02, L09,GangdongGu Office, Gaebong, Gaehwa, Airport Market, Gwanghe-ungchang, Gupabal, Noksapyeong, Myeonmok,Myeongi006C, Mokdong, Bangi, Boramae, Bonghwasan, Sangwang-simni, Sangwolgok, Songjeong, Songpa, Sincheon, Yangwon, Wolgok, Jungnang,
Junghwa.

When the result is examined, subway station area of core level is showed centralization of business or centralization of commercial. However, only Hanti station’s feature is centralization of
residence. On the other hand, Shindorim changed centralization of commercial to centralization
of business because subway station area of Shindorim has developed until recently. Shindorim
was centralization of commercial at 2004, but centralization of business at 2010. Also, most stations of sub-core level were changed to centralization of business.
The centralization of some stations like base of a wide area link or base of a district link was
changed according to the feature. For example, Jamsil and Mongchontosung are changed because
this area has been developed a lot of office building or condominium.
In the level of center of district or below center of district, many subway station areas have
been changed to various features. Subway station area of center of district level has changed
to centralization of business. Also, subway station areas of below center of district were centralization of commercial at 2004. However, these subway station areas were changed centralization of residence at 2010. In general, subway station area of high-level was showed centralization of business, but subway station area of low-level was presented centralization of residence.

5. CONCLUSIONS
The purpose of this study, characteristics of the subway station area in Seoul for the investigation
is the study of the changes. Throughout this study, the authors use characteristics of Seoul Station
area land use characteristics of Station area affects have checked. The authors also appear differently depending on the level that was evaluated. To do this, the authors have checked on the concentration of function in subway station area of Seoul using 2004 and 2010 property tax ledger.
In this paper, the author has been make LQ index about subway station area of Seoul by 2004 and
2010 property tax ledger so as to searching how land use characteristic of subway station area
changed. On the basis of LQ index, land use of subways station area was classified as follows;
centralization of business (within 500m radius), centralization of commercial (within 500m radius), business-oriented(within 250m radius), commercially-oriented(within 250m radius), centralization of production, and centralization of residence.
As a result, according to the level, features of subway station area represented were similar. Some
subway stations area in core or sub-core level has characteristic of centralization of business or
centralization of commercial, however most subway station area in center of district or below
center of district level has characteristic of centralization of residence.
When compared between concentration of 2004 and 2010, some subway station area has presented the change of land using. Subway station area of high-level was changed to the centralization of business or centralization of commercial. The concentrations of center of district or below
center of district are more changeable than subway station area of high-level.
These results has different characteristic between high-level subway station area and low-level,
and the purpose of the next subway station area characteristics adjusting concentration in the level
15
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of the subway station area can be used as a reference would suggest.
This study shows that the status of subway station area of a whole, as well as their changes in the
course of the past have demonstrated empirically. Also, this can empirical analysis using property
tax ledger and separated first-area and second-area. In addition, the government’s policy direction
of this study may be helpful in establishing, and the study of the management plan of the subway
station area is utilized as the basis of quality is expected.
However, the data of this study is property tax ledger of only two points, and this data is not
enough use in the past six years examined. If the author has every year’s property tax ledger, this
study shows that the purpose of the change of subway stations area will be able to look at intensity
characteristics more closely.
In this study, due to lack of data on the characteristics only for the purpose of the subway station
area examined. However, if the data about the feature of people using subway station or management policy added, the author cans analysis not only the study about changing land use but also
effect factor of land using.
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A district Gongdeok, Mapo
link

Mongchontoseong,
Miasangeori,
Sinchon,
Sinchon(Gyeongui),
Olympic
park, Ewha Women's Univ.,
Jamsil

Seoul Nat'l Univ. of Education,
Nambu
Bus
Terminal,
Maebong, Sangsu,
Below center of Namtaeryeong,
Seocho,
Suseo,
Sindang,
district
Sinseoldong, Aeogae, Yangjae
Citizen's
Forest,
Ogeum,
Chungjeongno, Hyehwa

L07, Gangdonggu Office, Police
Hospital, Express Bus Terminal,
Airport
Market,
Gubanpo,
Gimpo Airport, Nakseongdae,
NoksaPyeong,
Dapsimni,
Daelim,
Dunchondong,
Mokdong, Balsan, Bangisageori,
Bangi,
Veterans
Hospital,
Sanggye,
Sangwangsimni,
Saejeol, Seogang, Seokchon,
Songjeong, Songpa, Sindap,
Sinjeong, Sincheon, Anam,
Oryudong, Omokgyo, Ujangsan,
Wolgok, Itaewon, Jungnang,
Junghwa,
Cheonggyesan,
Cheonggu,
Taereung,
Hangangjin
Dangsan, Daebang,
Daecheong,
Dongguk
Univ.,
Bangbae, Banghwa,
Seonyudo,
Seongsu,
Yaksu,
Yangcheon
Hyanggyo,
Yangpyeong

L09, Gasan Digital
Complex,
Gayang,
Gaebong, Gaehwa,
Gwangheungchang,
Guil,
Namguro,
Dorimsheon,
L02, Geoyeo, Dobong, Ttukseom,
Majang,
Mapogu
Office,
Myeongil, Mia, Myeonmok,
Bonghwasan, Boramae,
Onsu
Sangwolgok, Seoul
Forest,
Sinnae,
Sinmokdong,
Yangwon,
Yeomchang,
Jeungmi,
Cheonwang, Hoegi

L01, L03, L04, L05, L06, L08, L10, Gangbyeon, Gaerong,
Gaehwasan,
Gongneung,
Gwangnaru,
Guryong,
Gusan,
Gubeundari, Geumho, Namseong, Nodeul, Nokbeon, Nokcheon,
Danggogae, Daemosan, Daechi, Daeheung, Dobongsan,
Dongnimmun, Dokbawi, Dongjak, Ttukseom Resort, Madeul,
Macheon, Muakjae, Banpo, Baemyung, Beotigogae, Bomun,
Sapyeong, Samjeonsageori, Sangdo, Sangildong, Seobinggo,
Seokgye, Seongbuk, Suraksan, Sungsil Univ., Singeumho,
Sindaebang, Sinbanpo, Sinimun, Achasan, Yangcgeongu Office,
Yeokchon, Oryun, Oksu, Olympic Park, Hankuk Univ. of Foreign
Studies, Yongdap, Yongmasan, Wolgye, World Cup Stadium,
Eungbong, Eungam, Ichon, Irwon, Jamsilnaru, Jamwon, Jangji,
Sports Complex, Junggye, Junggok, Jeungsan, Changsin, Hagye,
Hansung Univ., Hanyang Univ., Haengdang, Hwarangdae

Gaepodong,
Banghak,
Korea
Univ., Gunja, Kkachisan, Dogok, Mangwon, Meokgol, Bongcheon,
Sinjeongnegeo Geumcheongu
Sindaebangsamgeori, Sinpung, Jangseungbaegi, Hannam, Hongje
ri, Ssangmun, Office, Doksan
Ahyeon, Amsa

Gireum

Magongnaru

Mangu, Sinbanghwa, Changdong

Bulgwang

Hangnyeoul

Gangdong, Gildong, Nowon,
Munjeong,
Sangbong,
Yeonsinnae, Isu, Cheonho

Sindorim

centralization of residence

Digital Media City, Hyochang Park

Hanti

centralization of
production

Sookmyung Samgakji, Susaek, Wangsimni,
Sinyongsan, Yongdu(Dongdaemungu Office),
Cheongnyangni

Guro, Dongdaemun, dongmyo,
sincheongdam,
Apgujeong,
Yeongdeungpogu
Office,
Yeongdeungpo, Cheongdam

centralization of commercial business-oriented commercially
-oriented

Gajwa, Konkuk Univ., Godeok,
Guui,
Noryangjin,
Dolgoji,
Sagajeong, Seoul
Market,
Yangjae, Deungchon,
Univ.,
Sungsin
Women's
Univ., Naebang
Center of district Garak
Janghanpyeong, Hongik Univ.
Suyu, Sillim, Children's Grand
Park,
Hapjeong,
Hwagok,
Heukseok

base

Namyeong, Seoul,
Women's
Univ.,
Yongsan, Jegidong

A wide
area link Guro Digital Complex, Sadang

Sub-core

Core

Gangnamgu Office, Gangnam,
Gyeongbokgung, Gwanghwamun,
National Assembly, Nonhyeon,
Dondaemun History & Culture Park,
Myeongdong, Mullae, Bongeun,
Samneung, Samseong, Saetgang,
Seodaemun, Seolleung, City Hall,
Singil, Sinnonhyeon, Sinsa, Anguk,
Yeouinaru, Yeouido, Yeoksam,
Yeongdeungpo Market, Euljiro 3ga, Euljiro 4-ga, Euljiro 1-ga,
Jonggak, Jongno 3-ga, Jongno 5ga,
Chungmuro,
COEX(Bongeunsa),
Hakdong,
Hoehyeon

centralization of business

Appendix 1. 2004 according to the center level concentration by using category
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A district
link

Gongdeok,
Mongchontoseong, Jamsil

Sadang

Namyeong,
Samgakji,
Sookmyung
Women's
Sinyongsan,
Yongdu(Dongdaemungu
Yongsan, Jegidong

Below center of
district

Wangsimni,

commerciallyoriented

L01, L02, L03, L04, L05, L06, L08, L09, L10, Gangdonggu Office,
Gangbyeon, Gaerong, Gaebong, Gaehwa, Gongneung, Airport
Market, Gwangnaru, Gwangheungchang, Guryong, Gusan, Gupabal,
Geumho, Namsung, Nodeul, Nokbeun, NoksaPyeong, Nokcheon,
Danggogae,
Daemosan,
Daechi,
Daeheung,
Dobongsan,
Dongnimmun, Dokbawi, Dongjak, Ttukseum Resort, Madeul,
Macheon, Myeonmok, Myeongil, Mokdong, Muakjae, Banpo, Bangi,
Baemyung, Beotigogae, Boramae, Bonghwasan, Sapyeong,
Samjeonsageori, Sangdo, Sangwangsimni, Sangwolgok, Sangil,
Seogang, Seobinggo, Seokgye, Songjeong, Songpa, Suraksan,
Sungsil Univ., Singeumho, Sindaebang, Sinbanpo, Sinimun,
Sincheon, Achasan, Yangwon, Yeokchon, Oryun, Oksu, Olympic
Park, Hankuk Univ. of Foreign Studies, Yongdap, Yongmasan,
Wolgye, Wolgok, World Cup Stadium, Eungbong, Eungam, Ichon,
Irwon, Jamsilnaru, Jamwon, Sports Complex, Junggye, Junggok,
Jungnang, Junghwa, Jeungsan, Changsin, Hagye, Hansung Univ.,
Hanyang Univ., Haengdang, Hwarangdae
Gasan
Digital
Complex,
Gayang,
Gaehwasan,
Guil,
L07,
Geoyeo, Namguro,
Gubanpo,
Dorimsheon, Dobong,
Ttukseom, Bokjeong,
Gubeundari,
Seoul
Forest,
Dangsan,
Majang,
Mia, Seongbuk,
Bangbae,
Sinmokdong,
Yangcgeongu Office,
Bomun,
Yangcheon
Sanggye,
Ujangsan, Heogi Hyanggyo,
Yangpyeong,
Yeomchang, Onsu,
Jeungmi, Cheonwang

Express Bus Terminal, Gimpo
Airport,
Nakseongdae,
Dapsimni, Daelim, Dongguk
Univ., Dunchondong, Balsan,
Bangisageori,
Veterans
Hospital, Sangsu, Saejeol,
Seokchon, Sinnae, Sindap,
Sindang, Sinjeong, Anam,
Yaksu,
Itaewon,
Jangji,
Cheonggyesan,
Cheonggu,
Hangangjin, Hyehwa
Daebang,
Daecheong,
Banghwa,
Seongsu,
Ogeum,
Oryudong,
Taereung

Kkachisan, Dogok, Mangwon, Meokgol, Sindaebangsamgeori,
Sinpung, Children's Grand Park, Jangseungbaegi, Hannam, Hongje

Gireum

Magongnaru, Mangu, Sinbanghwa, Changdong

Digital Media City, Hyochang Park

Hangnyeoul, Hanti

centralization of residence

Gajwa,
Gaepodong,
Gunja, Banghak, Doksan, Deungchon
Sagajeong,
Sinjeongnegeori,
Ahyeon, Amsa

Mullae

centralization of
production

Konkuk Univ., Godeok, Korea
Univ., Naebang, Noryangjin,
Dolgoji, Bongcheon, Sungsin Ssangmun
Women's
Univ.,
Sillim,
Hwagok, Heukseok

Sinchon,
Mapo, Miasangeori,
Sinchon(Gyeongui), Olympic
park, Ewha Women's Univ.,

Police Hospital, Seoul Nat'l Univ. of
Education, Nambu Bus Terminal,
Namtaeryeong,
Mapogu
Office,
Maebong,
Seocho,
Seonyudo,
Suseo,
Sinseoldong,
Aeogae,
Yangjae Citizen's Forest, Omokgyo,
Chungjeongno

businessoriented

Gangdong, Gildong, Nowon, Guro
Munjeong,
Sangbong, Complex Digital Bulgwang
Yeonsinnae, Isu, Cheonho

Seoul,
Univ., Susaek,
Office), Cheongnyangni

Garak Market, Guui, Geumcheongu
Seoul Univ., Suyu, Yangjae,
Center of district Office,
Janghanpyeong,
Hongik
Univ.,
Hapjeong

base

A wide
area link

Sub-core

Core

centralization of
commercial

Gangnamgu
Office,
Gangnam,
Gyeongbokgung,
Gwanghwamun,
National
Assembly,
Nonhyeon,
Dondaemun History & Culture Park,
Myeongdong, Mullae, Bongeun,
Samneung, Samseong, Samjeong,
Saetgang, Seodaemun, Seolleung, Guro, Dongdaemun, dongmyo,
City Hall, Singil, Sinnonhyeon, sincheongdam,
Apgujeong,
Sindorim, Sinsa, Anguk, Yeouido, Yeouinaru, Yeongdeungpo
Yeoksam, Yeongdeungpogu Office,
Yeongdeungpo Market, Euljiro 3-ga,
Euljiro 4-ga, Euljiro 1-ga, Jonggak,
Jongno
3-ga,
Jongno
5-ga,
Cheongdam,
Chungmuro,
COEX(Bongeunsa),
Hakdong,
Hoehyeon

centralization of business

Appendix 2. 2010 according to the center level concentration by using category
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use probability
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a

ABSTRACT
In recent, as the environmental issue has come to the surface, the development of sustainable city has been
the main issue. There is the strategy for the development through Compact City theory and Smart Growth.
This study’s purpose is to estimate the spatial scope of subway station area by analyzing the change of
subway use percentage. The result is the difference of subway use possibility is discontinuous when the
distance dummy variable from the subway station is at the spot of 500m. With regard to each variable, the
higher income class, the more car-owning, the higher rate of subway commute time comparing to cars, the
further distance between the subway station and working place has the negative influence on the subway use
probability. Through this study, the spatial scope of subway station area is 500m is quite suitable. And there
are some implications for the land use efficiency focusing on the subway area and the effectiveness of the
subway usage probability increase through the high-density development within the subway station area.
Keywords: Subway station area, subway use probability, binary logit model

1. INTRODUCTION
In recent, as the environmental issue has come to the surface, the development of sustainable city
has been the main issue. There is the strategy for the development through Compact City theory
and Smart Growth. In this case, as the Land Use and a Unified Transport System are oriented
towards Mixed-use development and a walkable-sized town, it can be the solution for car-oriented
city issues, including the environment issues. Also, the discussion about the Accessibility of Public
Transportation is well revealed in TOD (Transit Oriented Development) and TND(Traditional
Neighborhood Design).

Fig. 1 The subway usage marginal probability and the scope estimation for the
subway area
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The scope of subway area is continuative rather than spatial limit of subway users practically.
Meanwhile, walking distance limit of subway users on the earlier studies cannot exclude the
influence by the adjacent subway station.
As the change of the subway usage probability is analyzed using the walking of subway user, this
research attempts to estimate the scope of the subway area. There are some implications for the
Land Use Efficiency focused on the subway area and the effectiveness of the subway usage probability increase by the efficiency.

2. LITERATURE REVIEW
The change estimation of subway usage probability is main concern in this research. Thus, this
considers the advanced research focused on the studies related to the scope estiblishment of the
subway area.
Kim, Sunghee et al.(2001) suggest the walkable-limit distance from residential area to station
for verifying the radius of walkable distance asserted by TND(Traditional Neighborhood
Development), Pedestrian Pocket, TOD(Transit Oriented Development). It is tested and analyzed
that the reasonable walking distance is 400~500m for supporting a public transportation-oriented
development.
Yoon, Daesik et al.(2006) forecast a grate change of subway area and a park-and-ride area due
to the open of Daegu Subway Line 2. And they suggest that the scope of subway area vary with
the spatial structure using the arithmetical average for the result of walking distance survey of
subway users who have ridden the station. The line 2 group is 630m, downtown-subcenter group
is 430m, and the line 1 group is 600m analyzed by Subway Access/Egress Area by Walking
Kim, Kyunghwan et al.(2010) investigate the service area of urban railway and bus, and build the
forecasting models to offer the preliminary data and method which can be used to set service area
for light-rail in future. As the result, the type of the subway area is divided according to urban
spatial structure and the cumulative distribution 80% walking-distance is calculated in walingdistance analysis on each method. They suggest that the scope of subway area vary with the urban
spatial structure. In case of subway, downtown 564m, subcenter 499m, and regional city 447m
are analyzed.

Source
Kim,
Sunghee et
al. (2002)

Concept and Set-up
Method

Target

Analysis
Variables

Analysis
Method

Analysis
Result

the point in which the
number of pedestrian is
very few

Gwacheon
Station.

The rate
of public
transportation
usage, time

Transportation
Logit Model,
graph

400~500m

Daegu

Distance

Arithmetical
average

Walkable
subway
area
530m

Busan

The rate of
the number of
user, distance

Exponential
function,
graph

447~564m

Type:

Yoon,
Group(DowntownDaesik et al. Subcenter, Line 1, Line
2), Walking-distance
(2006)
average

Kim,
kyunghwan
et al. (2010)

Type(Downtown,
Subcenter, Regional)
Walking-distance
average
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As the result of advanced research review, the scope of subway area is analyzed according to
hierarchy of subway station, the level of traffic service, density, and the type of passage. Also,
there is the test and analysis for the scope of subway area for specific station. Like these, the
researches for the establishment of range of subway area are continued with a variety of ways.

3. DATA
3.1 Data
The data for this study uses the survey data of decision on subway station use that was used for
the research of Han Park, et al.(2007). The survey on the decision of subway station use was
conducted around the whole area of Seolleung Station and Kangbyeon Station which are the
subway station within Seoul, and also the area of Jeongja Station of Gyeonggi-do. The total
number of survey is 306, and the Binary Logit model was used for the analysis on the subway use
decision and the change of subway use probability.

3.2 Statistics
The basic statistics by variables are shown on the Table 1. Sex Dummy variable was 0.212, and
thus 21% was the female respondents. The average numbers of Households were 3.4 persons, and
the average number of cars was 1.36. The commute time with subway was 1.3 times higher than
the car commute time, and the parking at the working place was 77.1 percent possible.
Table 1. Statistics

Sex (Female=1)
Income (10 phase)

0.212
7.719

Standard
Deviation
0.418
2.237

Number of Households

3.409

Number of Cars

Variables

Rate of Commute Time
(Subway/Car)
Parking at Work
(Possible=1)
Housing Type (High-rise
Residential Building =1)
Regional Dummy
(Seolleung=1)
Regional Dummy
(Jeongja=1)
Distance
(100m, Working Place-Home)
Distance (100m, Working Place
–Subway Station)
Distance
(100m, Home - Subway Station)

0
1

2
11

Sample
Size
306
306

0.985

1

7

306

1.359

0.545

0

3

306

1.378

0.544

0.25

5

306

0.771

0.421

0

1

306

0.307

0.462

0

1

306

0.346

0.477

0

1

306

0.327

0.470

0

1

306

144.980

123.999

5

1077

306

5.103

3.877

0.1

30

306

5.438

2.475

0.5

13

306

Mean

21

Minimum Maximum
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4. METHODOLOGY AND RESULTS
4.1 Methodology
As referred at the Figure 1, the additional variable was introduced for the analysis on change of
subway using percentage. The methodology is as following equation (1). The model added the
distant variable(r) and the distance dummy(Dr) to the constant term.
								

(1)

The distance dummy(Dr) changes the variables with the unit of 100m, and examined the degree
of distance which shows the discontinuous subway using percentage. The Model 1 from the Table
2 is the case without considering the distance dummy, and from the Model 2 to Model 11 are the
results with considering the distance dummy by the unit of 100m like the above equation (1) to
estimate the spot of discontinuous distance.

4.2 Results
As a result, when the distance dummy variable to the subway station is within 500m (model16),
its coefficient is significantly positive at the level of 1%. It indicates that the difference of subway
use possibility within and outside 500m is discontinuous. The R-square value, which represents
the model’s adequacy, was also the highest at the model 6 that considers the dummy variable
within 500m. AIC value and SC value, which are the standard values for the data processing,
shows the lowest. Therefore the model was satisfied at the aspect of model’s adequacy.
And assuming that the average probability of car use is 0.5, from the model 6, the marginal
influence decreases as much as 12.6%(-0.126=-0.504*0.4*(1-0.5)) when the distance between
home and subway station increases as much as 100m. And if the distance from the subway
station is within 500m and outside 500m, the marginal influence is 45.6% (0.456=1.823*0.5*(10.5)). It indicates that the probability of subway use decrease at the level of half than before.
With regard to each variable, in the case of female has the higher probability of subway using than
male. The higher income class has the lower subway use probability, and the class who has more
cars shows the lower subway use probability than the less car owners. It indicates that the higher
income class who has high income and many cars prefer to use their cars rather than the subway
use. In the case of the commute time rate, the probability of subway use decreases as the commute
time rate of subway increases comparing to cars, as the time cost increases. The distance between
the subway station and working place has the negative influence on the subway use probability.
On the contrary, the number of households and the distance between working place and home do
not have any influence on the subway use probability.
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Table 2.
Category

Constant
Sex (Female=1)
Income
(10 phase)
Number of
Households
Number of Cars
Rate of Commute
Time (Subway/
Car)
Parking at Work
(Possible=1)
Housing
Type(High-rise
Residential
Building=1)

model1 model2 model3 model4 model5 model6 model7 model8 model9 model10model11
9.354***

-4.844

9.182***

9.349*** 9.471*** 10.346*** 9.633*** 9.411*** 9.255*** 8.996*** 9.040***

1.013**

0.986**

1.006**

1.014**

0.991**

1.089***

0.991**

1.001**

1.031**

0.957**

0.981**

-0.309*** -0.310*** -0.309*** -0.309*** -0.314*** -0.316*** -0.311*** -0.309*** -0.332*** -0.303*** -0.309***
0.017

0.006

0.019

0.017

0.021

0.057

0.022

0.020

0.038

-0.016

0.022

-1.277*** -1.232*** -1.277*** -1.277*** -1.284*** -1.465*** -1.250*** -1.269*** -1.341*** -1.240*** -1.219***
-2.029*** -2.056*** -2.038*** -2.031*** -2.084*** -2.130*** -2.002*** -2.015*** -2.125*** -2.056*** -2.096***

-1.671*** -1.661*** -1.674*** -1.671*** -1.639*** -1.454*** -1.690*** -1.674*** -1.675*** -1.654*** -1.592***

-0.075

-0.124

-0.091

-0.079

-0.037

0.126

-0.081

-0.089

-0.068

-0.076

-0.053

Regional Dummy
(Seolleung=1)

0.338

0.303

0.324

0.337

0.364

0.305

0.347

0.346

0.300

0.408

0.320

Regional Dummy
(Jeongja=1)

0.523

0.505

0.527

0.523

0.559

0.496

0.468

0.528

0.425

0.560

0.594

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Distance
(100m, Working
Place-Home)
Distance (100m,
Working Place –
Subway Station)
Distance
(100m, Home Subway Station)

-0.157*** -0.156*** -0.158*** -0.157*** -0.160*** -0.160*** -0.153*** -0.156*** -0.161*** -0.161*** -0.159***

-0.169**

-0.183**

-0.178**

-0.246** -0.504*** -0.269**

-0.195

-0.050

-0.077

0.240

~200m=1

0.020

~300m=1

0.518

~400m=1

1.823***

~500m=1

0.566

~600m=1

0.160

~700m=1

(Subway~800m=1
Working
~900m=1
Place)

-1.042
-14.016

-13.406

~1000m=1

fit-stat

-0.109

14.348

~100m=1

Distance
Dummy
Variable

-0.170*

R-square

0.4085

0.4113

0.4087

0.4085

0.4107

0.4279

0.4102

0.4087

0.4137

0.4239

0.4168

AIC

289.464

290.023

291.382

291.463

290.337

281.273

290.572

291.392

288.751

283.422

287.173

SC

337.877

342.153

343.512

343.593

342.467

333.403

342.702

343.523

340.881

335.553

339.303

*.p<0.1, **.p<0.05, ***.p<0.01
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5. CONCLUSION
This study intends to establish the research point through the literature review and estimate the
spatial range of subway station area by analyzing the change of subway use probability. To do
this, the survey data that was used for the research of Han Park, et al.(2007), and the binary logit
model were used.
The result can be summarized as follows. When the distance dummy variable from the subway
station is at the spot of 500m, the difference of subway use possibility is discontinuous. Whereas
the subway use probability decreases slowly until the distance from the station is around 500m,
the subway use probability decreases very sharply at the spot of 500m and over. It indicates that
500m is a quite suitable standard as the subway station area from the estimation of spatial range
of subway station area by analyzing the change of subway use probability.
With regard to each variable, the higher income class, the more car-owning, the higher rate of
subway commute time comparing to cars, the further distance between the subway station and
working place has the negative influence on the subway use probability.
The empirical study on the subway station area is fundamental and important for the effective
land use of TOD(Transit Oriented Development). And there are some implications for the land
use efficiency focusing on the subway area and the effectiveness of the subway usage probability
increase through the high-density development within the subway station area.
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ABSTRACT
These days, the competitiveness of Mega City Region represents the national competitiveness. To strengthen
the global competitiveness of Seoul’s Mega City Region, Seoul has been considering adopting the 3
CBDs & 3 Sub-CBDs and related systems. By analyzing the characteristics of spatial change (expansion,
movement, reorganization, etc.) in these 3 CBDs - Conventional CBD (conventional Central Business
Districts), Yeouido(YBD), and Kangnam(KBD), this paper aims to enhance Seoul’s strategies for the
reorganization of urban spatial structure that puts emphasis on the subway station areas from TOD (Transitoriented Development). For the analysis of the characteristics of spatial change in the CBDs, this paper
handles the building register data, and examines the change of land use intensity based on the distribution of
business and commercial functions at intervals of time-series using LQ (Location Quotient) coefficient and
modified repeat sales model. With the result of analysis, some implications are drawn for the arrangement
of strategies according to the characteristics of Seoul’s business and commercial spatial structure and for
the arrangement of management practices of the subway station areas in Seoul.
Keywords: Characteristics of Spatial Change, CBD(Central Business Districts), Office Rent, Modified
Repeat Sales Model, LQ (Location Quotient) Coefficient

1. INTRODUCTION
In this competitive globalization, the metropolitan area secures international competitiveness. As
the competition between the metropolitan areas is intensified, advanced countries impose National
Strategy of focusing the metropolitan area for high global competition. (2009, Jaewan Huh).
Hence, in Seoul government, the Downtown area(hereafter it is referred as ‘CBD’), YeongdeungpoㆍYeoui-do(hereafter it is referred as ‘YBD’), and Kangnam area(hereafter it is referred as
‘KBD’) will be chosen as 3 cores. In these areas, the function of business and commerce will be
strengthened. Also, the function of global business will be strengthened. It all is to make the Seoul
metropolitan area to be the competitive city.
In reality, a lot of people is crowding around Yeongdeung-po(Yeoui-do, Guro) and Kangnam
area(KBD). The people work in primary, secondary, tertiary industries which will be the core in the
future city. Many businesses are moving and focusing on Kangnam area(KBD) from downtown
area(CBD). The internal commuting will be over 50% in Seoul and there will be two or four times
more commuting from Gyeonggi-do to Kangnam area(KBD). The pattern of commuter is moving
Kangnam-area(KBD) from the Downtown area(CBD).
In the study, KBD(Kangnam Business District), CBD(Central Business District or Downtown area),
YBD(Yeoido Business District), which are representative of the center area of business, are the target for analysis of Land-Use Changes. With this, there will be the transition (diffusion, movement,
redeployment) of Central Business District in Seoul. The purpose of this study is to consider effectiveness about the reorganization strategy on Space Structure in Seoul metropolitan area in future.
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2. LITERATURE REVIEW
This is a study on literature reviews related to the dispersion and the characteristics of changes in
Seoul metropolitan area.
Hong Gu Yeo and Sun Ah Jung(2002) examined spatial distribution change of offices using
data obtained from Seoul city from 1974 to 1999, and analyzed the location characteristics of
downtown area, Yeoui-do area, Kangnam area with high spatial distribution. The offices in Seoul
were distributed to Yeoui-do area, Kangnam area from downtown area. In each central area, the
spatial distribution of offices was moving to external space, but there was concentration in the
special zone. So, there was the coexistence of distribution and concentration. Besides, the offices
in Yeoui-do area were located in monolithic lots with high appraised value of land, while the
offices in metropolitan area were located in monolithic lots with a well-planned town. There were
a lot of private small buildings in Kangnam area.
Using the level of road hierarchy, Yong Bae Lee and Hong Gu Yeo(2011) set up 15 blocks on
Yeoui-do. They investigated Land Use Density and Intensity with analysis of the Land Use Characteristics. With this, more specific spatial boundary was set. The spatial boundary set must meet
the condition which is over 1 CBHI(Central Business Height Index), and over 50 CBII(Central
Business Intensity Index) concurrently. The condition was from a theory, Central Business Index
Method by Murphy and Vance. The adjacent blocks which meet the needs were chosen as Central Business Districts. After analysis, the whole targets met the condition to be Central Business
Districts. Also, each block has its own peculiarities: business, sales, service, etc. All blocks have
character of Central Business Districts like land-use high-density, excellent accessibility, etc.
Joo Hyung Lee and Kwun Soo Sun(2009) made the scope of analysis more detail with dongunit. The character of metropolitan area change based on land use intensity was so useful in
identifying Central Business Districts and Sub-centers in case of central commercial district.
The result of the analysis was that the Sub-Center was being a central-place from Central Business Districts in case of hierarchy of central business function districts. Recently, it is analyzed
that the center of hierarchy is moving from central business function districts to Sub-centers.
Min Ho Suh and Dong Yang Yang (2005) had analyzed the dynamic-growth process of the urban spatial structure using the change of Employment Density, Location Quotient Coefficient
and SC(Specific Centrality Score). They used Doxiadis’ Dyapolis theory for Spatial Structure
in Seoul Metropolitan Area. They made an attempt to analyze directivity and dynamic growth
system of urban growth system in Seoul Metropolitan Area. The result of analysis was that in
Seoul, manufacturing was formed in Guro-Dongdaemun certainly except wholesale, retail
sales and individual service. In case of Hyper-Producer Services like FIRE(Finance, Insurance, and Real Estate) and information processing, Jung-gu which was old-center dispersed
the pressure into Yeongdeoung-po and Kangnam area, in the result, the influence of Jung-gu
became weaken and Yeongdeoung-po and Kangnam area as new-center had strong relationship. In addition, it shows the the Growth System of two cities was changed dynamically.
Through the literature review, during the past ten-year period, there has been continuous the study
for change of the urban spatial structure through the literature reviews. It indicates that there are
many trials for the study of Characteristics of central place change.
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3. DATA AND METHODOLOGY
3.1 Data
This study uses the building register of 2005 and 2011 for the calculation of location quotient coefficient. And also the office rental data from 1997 to 2011 is used to applying to the modified repeat sales
model. The spatial scope of this study is KBD, CBD, and YBD, and especially focused on the subway
station area within 500m of each region. Using this data, this study analyzes both the distribution of
functions such as office, commercial, etc. and the characteristics of changing process by the time.
3.2 Location quotient coefficient
The methodologies related to the dispersion and the characteristics of the urban spatial changes
are location quotient coefficient, residual analysis, probability, standardization methods, and so
on. This study uses the location quotient coefficient and examines the centrality change process of
Seoul’s offices functions through the analysis on characteristics of office spatial structure changes
focusing on the KBD, CBD, and YBD.
Location Quotient coefficient is proposed by Harris & Ullman(1945), and it is effective to
distinguish the hierarchy of urban centers. The modified formula is as follows. If LQ is over 1,
the function is specialized within the city. On the contrary, if LQ is under 1, the function is not
specialized within the city
(1)

3.3 Modified repeat sales model
To supplement the limitation of LQ, another method for the analysis of urban spatial structure
changes is Modified repeat sales model using office rent data. This model is modified from the
standard repeat sales model, which is developed from the Hedonic model, to examine the change
of influence degree by the time, and the following is the formula.
									

(2)

The independent variables(X1t, …, Xkt) are the office rent characteristics that determine the office
rent price, and from the coefficient of each variable, the degree of influence can be measured. In
addition, the time-series analysis is required using the same office data. If above formula (1) and
Hedonic model are composed using the data which pass over a certain period. Assuming the
independent variables are the same, the formula is as follows.
									

(2)

Unlike at the cross-section analysis, for the time-series analysis, the explanatory variables are
needed to divide into two categories - time-varying variables(V) and time-fixed variables(F).
After classifying the independent variables and deducting the formula (1) from the formula (2),
the following formula (3) can be obtained.
											

(3)

The independent variables from the (3) are divided into three parts. The first is ‘αsds-αtdt’, and
it is the difference of office rent price because of the time difference. It can be the change of
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economic situation such as income, price, etc. The second is ‘			

’ , and it is

the influence change of the office characteristics variables that are time-fixed. The third is
‘			

’ as the time-varying variables. In this case, as not only the value of

variables but also its influence can be changed, the influence change of each variable can be
obtained by estimating the variables’ value and its coefficient value.
In accordance with the data and the period for this study, making the empirical analytical model
applying to the formula (3), the following formula can be drawn.

											

(4)

From the above (4), ‘ β1,2, …, β1,000 ’ would be the estimated coefficient on the distance variable
from CBD and the interaction term of time-dummy variable. If the β1,1 is fixed as ‘0’, the above
coefficient represents the relative change of the CBD distance influence on the office rent price.

4. RESULTS
Table 1 and Table 2 shows the data statistics used for the analysis. Comparing Y2005 with Y2011,
the gross floor area of KBD’s office building has been increased as much as 2,073,867㎡ during
the past six years. In the case of CBD’s office building, the gross floor area has been increased
2,160,249㎡, and the YBD’s increased area is 907,497㎡. It corresponds with 14.0%, 12.2%,
and 16.3%, respectively. In the case of the gross floor area of the commercial buildings, KBD of
2,047,725㎡, CBD of 519,219㎡, and YBD of 455,397㎡ has been increased, and each increasing
rate is 17.1%, 4.5%, and 22.6% as the percentage. On the other hand, in the case of the gross
residential floor area, whereas KBD has been increased as much as 1,513,025㎡(4.5%), CBD
and YBD’s residential area has been decreased as much as 1,918,568㎡(21.0%) and 161,914
㎡(1.8%). When analyzing the centrality of downtowns based on the land use intensity, all of
three metro areas indicated the phenomenon that each centrality is growing higher. Especially in
the case of CBD, the residential function has been decreased and the business function has been
increased.
Table 1. Y2005 gross floor area by use and area. (unit: ㎡)
Category

Office

Commercial

Residential

Other Use

Total

KBD
CBD
YBD
Other Area

14,766,821
17,648,852
5,566,776
21,826,529

12,004,914
11,520,093
2,012,774
19,581,905

37,927,692
9,147,583
8,874,648
98,255,438

11,374,298
7,329,399
3,593,968
121,375,693

76,073,726
45,645,927
20,048,166
261,039,565

Total

59,808,979

45,119,686

154,205,362

143,673,357

402,807,384
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Table 2. Y2011 gross floor area by use and area. (unit: ㎡)
Category
KBD
CBD
YBD

Office
16,840,688
19,809,101
6,474,273

Commercial
14,052,639
12,039,312
2,468,171

Residential
39,440,717
7,229,015
8,712,734

Other Use
13,315,274
6,648,206
3,847,908

Total
83,649,318
45,725,634
21,503,086

Other Area

22,771,360

27,895,197

103,208,682

129,127,521

283,002,760

Total

65,895,422

56,455,319

158,591,148

152,938,908

433,880,798

Table 3 is the result of calculation figures using LQ formula. Considering the Business and Commercial LQ coefficient, the specialty degree of CBD is much higher than the other areas. KBD has the
highest specialty degree in the residential aspect, and YBD is also quite high specialty degree likewise.
Considering the analysis result based on the below table, the LQ of KBD, CBD, YBD has all
increased, and therefore the specialty degree of each area’s office function is strengthening.
But as both the commercial and residential LQ coefficients have decreased in all three areas,
the specialty degrees of the commercial and residential respects have been pretty weakened.
Especially the office LQ of YBD has been increased considerably as much as 0.112. The commercial
and residential LQ has been decreased considerably in the CBD area as much as
-0.403 and
-0.131 respectively. In case of KBD, the increase of office LQ coefficient was smallest among
the three areas, and the decrease of commercial and residential LQ coefficients were also small.
Therefore the function of the office, the commercial, and the residence of KBD are consistently
maintained without certain big changes.
Table 3. Y2005 versus Y2011 LQ coefficient by use and area.
Category
KBD
CBD
YBD

Office
2005
1.307
2.805
1.87

Commercial
2011

2005

1.326
2.852
1.982

1.409
2.427
0.896

Residential

2011
1.291
2.024
0.882

2005
1.302
0.564
1.156

2011
1.29
0.433
1.109

To make up for the weak points of LQ coefficient in terms of analyzing the change of urban spatial
structure, another methodology, modified repeat sales model, is used to confirm the centrality
influence by using office rent data.
As a result, in case of CBD, the centrality of CBD had been weakened as the β is upwards before
2005. On the contrary, in the year of 2011, the β was relatively lower comparing to 2005. It means
that the centrality influence of CBD has been strengthened compared with 2005. This is that the
office centrality of CBD was downwards, however recently the office centrality of CBD is being
gradually recovered again.
In the case of KBD, the centrality of KBD had been strengthened as the β is downwards before
2005. On the contrary, in the year of 2011, the β was relatively higher comparing to 2005. It
means that the centrality influence of KBD has been weakened compared with 2005. It represents
that the office function of KBD has been dispersed to CBD and YBD.
In case of YBD, the centrality of YBD has been steadily strengthened as the β is downwards as the
time flows. It means that the office function of YBD has been steadily strengthened consistently.
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From all accounts above results, it is the corresponding result with the Seoul’s intention. Seoul
intends to make themselves as a competitiveness city by strengthening the office and commercial
function as well as global business function with designating CBD, KBD, and YBD as the core
central regions.

5. CONCLUSIONS
In the study, KBD(Kangnam Business District), CBD(conventional Central Business District),
and YBD(Yeoido Business District) are representative of the central business area of in Seoul.
By analyzing the characteristics of spatial change (expansion, movement, reorganization, etc.) in
these 3 CBDs, this paper aims to enhance Seoul’s strategies for the reorganization of urban spatial
structure that puts emphasis on the subway station areas from TOD (Transit-oriented Development). Using the building register data, it examines the change of land use intensity based on the
distribution of business and commercial functions at intervals of time-series using LQ coefficient
and modified repeat sales model.
The result can be summarized as follows. In case of CBD, whereas the office centrality of CBD
was downwards until 2005, recently the office centrality of CBD has been gradually recovered
again. In case of KBD, the functions of the office, the commercial, and the residence are consistently maintained without certain big changes. In case of YBD, office function of YBD has been
steadily strengthened consistently from the past. It means that the office function of KBD has been
dispersed to CBD and YBD, which was concentrated on KBD. And it is the corresponding result
with the Seoul’s intention which is to make themselves as a competitiveness city by strengthening
the office and commercial function as well as global business function with designating CBD,
KBD, and YBD as the core central regions.
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ABSTRACT
This study aims to find out districts where need supports for accessibility of medical services in Japan, and
to propose transportation and medical policy that improve accessibility of hospitals.
Recently in Japan, the costs of supporting regional transportation and medical care for local governments
have been increasing because of decreasing birthrate and aging society. Therefore, it has been more
difficult for local governments to guarantee the residents’ accessibility of medical care. In order to establish
sustainable accessibility, measurements that reduce costs and maximize effectiveness of medical services
are needed.
First of all, GIS database including medical statistical data and spatial data of transportation and medical
facilities is developed. Secondly, accessibility of medical care of several prefectures in Japan is visualized
by using network analysis in order to designate regions where special supports of medical service are
necessary from viewpoints of emergency medicine and non-emergency medicine.
Finally, spatial equality is evaluated by analyzing several scenarios of transportation or medical policy for
the regions. Tentative results indicate that special support region are clarified by calculating accessibility
of emergency medicine of stroke and heart attack, where it takes more than 30 minutes to take patients to
the closest hospital.
Keywords: accessibility of medical services, regional transportation policy, regional medical policy, GIS

1. INTRODUCTION
This study aims to find out districts where need supports for accessibility of medical care in Japan,
and to purpose transportation and medical policy to improve accessibility. Recently in Japan, the
costs of supporting regional transportation and medical care for local governments have been
increasing because of decreasing birthrate and aging society.
As for regional public transportation services, there are problems of reduction and withdraw
of regional bus services operated by local governments. After the deregulation of ground
transportation, it became easier for private companies to withdraw bus services operating losses,
and it became easier for local government to start bus businesses. Therefore, the number of local
governments operating alternative bus services of withdrawn bus route has been increasing.
As for medical services, hospitals operated by local governments especially in rural area have
the problem of operating losses. Showing Fig.1 shows, the total amount of financial support by
government has been increasing. Population decreasing and lack of doctors have affected the
operation of the hospitals and it has been getting hard to provide stable medical services.

*meguro@sfc.keio.ac.jp
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Fig. 1. Financial support for operating hospitals by government in Japan
Source: Local Public Enterprises Yearbook, Ministry of Internal Affairs and
Communications

The problems of regional public transportation and medical care decline the accessibility of medical care, which relates to residents’ convenience of daily life and equality of medical expenses.
Therefore, it has been more difficult for local governments to guarantee the residents’ accessibility of medical care. In order to establish sustainable accessibility, measurements that reduce costs
and maximize effectiveness of medical services are needed.

2. EXISTING STUDIES OF MEDICAL SERVICES ACCESSIBILITY
2.1 Regional public transportation
Deregulation of bus business has affected regional bus services and expenses of local government.
Kakimoto et al. (2009) researched the bus businesses in Kumamoto Prefecture and revealed that
most bus services operating by local government operate losses and rely on financial support
of local government. Miniaturization of vehicle is a possible choice to reduce operation cost of
regional bus services. Fukumoto et al. (2009) simulated the miniaturization of the vehicle of the
existing bus service and installation of Demand Responsible Transit (DRT) and suggested that
installing DRT operating with smaller vehicle might reduce the operation cost. To determine the
system of public transportation, evaluation criteria is important. Fukumoto et al. (2009) inspected
regional public transportations from viewpoints of public capital, private capital, club capital and
common property. They categorized the systems of operating regional public transportations into
sharing the expenses with companies, users, the public and residents and made the flow chart of
choosing the system of the regional public transportation.
Although there are researches about operation of public transportation, transportation planning had
not taken account of medical policy and need of medical care enough. In Japan, Medical Service Law
requires every prefecture to establish a sustainable medical service of several illnesses including
preventive medicine. It might be possible to ensure residents’ accessibility of non-emergency
medicine by installing regional public transportation instead of setting up a new medical facility.
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2.2 Hospital and health care access
The location of hospitals and surrounding facilities has been inspected. Ichikawa et al. (2006)
analyzed how new hospital effects to the surrounding area with comparing the patterns of the
locations of the new hospitals with the characteristic of the cities. The study suggests new hospitals
located in suburb area possibly accelerate the doughnut phenomenon. Nishio et al. (2006) found
out that the move of the hospital from urban area into suburb area does not affect the users’
convenience. Tajima et al. (2009) analyzed the service areas of both the firehouses and the hospitals
and categorized the areas into three patterns. Then the measurement for road planning and facility
planning is established. Hamasato (1999) analyzed and visualized the accessibility of medical
facilities with road network data and mesh statistics. Through the analysis, the inclination of the
accessibility is clarified. Mihara (2009) made a distribution map of the hospitals in Fukushima
Prefecture and visualized the relationship between addresses of patients and the locations of the
hospitals which patients use. David Martin et al. (2008) made the program which calculates the
time required from Derriford Hospital in England to the bus stops of the surrounding area and
counted the number of the addresses inside the fixed time slots.
Recently, because of technological innovation and enrichment of spatial data, more advanced GIS
analysis has been possible. However, accessibility of health care access have not been analyzed enough
to determine medical policy. With analyzing the relationship between accessibility and statistic data
such as mortality, it might be possible to comprehend the residents’ need of medical care.

3. OUTLINE OF STUDY AREA
The study areas of this study is Nagano Prefecture. Fig.2 shows designated medical care zone
in Nagano Prefecture. Nagano Prefecture has problems of facing sudden aging. If the present
medical service continues, it would be more difficult for these prefectures.to maintain stable
medical service than other prefectures in a near future. Therefore, analyzing and classifying the
areas of these prefectures are needed with first priority to establish new health care.

4.
4.1

METHODOLOGY
Flow of analysis

This study has building GIS database, GIS
analysis and scenario analysis. First of all,
GIS database including medical statistical
data and spatial data of transportation and
medical facilities is developed. The medical
statistical data has population, mortality rate
and medical expenses. The spatial data of
transportation consists of road network and
public transportation network. That of medical
facilities is composed of name and function
of the facilities and medical devices installed.
Secondly, in GIS analysis, accessibility of
medical facilities is calculated with ArcGIS
10.0. GIS analysis calculates accessibility

Fig. 2. Medical care zones in Nagano Prefecture
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of emergency medicine and non-emergency medicine to designate regions where special
supports of medical service are necessary. In scenario analysis, equality, cost performance and
environment performance are evaluated by analyzing several scenarios of transportation or
medical policy for the regions. Up to the present, GIS analysis of emergency medicine of
Nagano Prefecture has done.
4.2 Data
The authors developed a GIS database of the following data. Road network data is collected from
ArcGIS Data Collection – Road Network provided by ESRI Japan for network analysis based
on the real traffic regulations. The data of medical facilities is collected from PAREA-Medical
provided by Kokusaikogyo. The data includes the information about location, designated for
emergency medicine, subjects of medical treatment, the number of beds and special medical
devices installed. The information about correspondence of stroke and heart attack is added to
the data from the medical information given by the prefectures. National land skeleton data,
bus routes, bus stops are collected from National Land Numerical Information provided by
Ministry of Land, Infrastructure, Transport and Tourism. The mesh statistical data is collected
from Ministry of Internal Affairs and Communications. Mortality rate and medical expenses are
collected from Ministry of Health, Labour and Welfare.
4.3 Analysis of emergency medical services
First of all, the times required of both ambulance and helicopter from any cell of the mesh to the
closest hospital are calculated. Secondly, the population coverage rate of emergency medicine is
calculated with choosing the cells which the time required is less than 30 minutes.
Emergency medicine analysis of ambulance calculates the total time required with network
analysis with road network data. The time is put in the mesh statistics data by overlaying. In this
analysis, 8.1 minutes are added to the total time required as the average time between firehouses
and spots in 2010.
Emergency medicine analysis of helicopter measures both the distance between every cell and
helicopter base and the distance between every cell and the closest hospital at first. Then the total
time required is calculated. In this analysis, the air speed is set as 200km per hour and the time
between receiving the demand of the flight and taking off is set as 5 minutes.

5. RESULTS
5.1 Emergency medical services of heart attack
The accessibility of emergency medical services of stroke is as fig.3-5 shows. The population
coverage rate of ambulance is 85% and that of helicopter is 91%. Combining ambulance with
helicopter, the population coverage rate becomes 97%. The area where the population is at least
one person and the mortality rate is more than the average and is not covered with emergency
medicine is as fig.6 shows. Red shows the areas which are not covered with both ambulance and
helicopter. Orange shows the areas depending only on helicopter, which is not able to fly in case
of bad weather or after sunset.
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Fig. 3. Accessibility of emergency medicine of heart attack of ambulance

Fig. 4. Accessibility of emergency medicine of heart attack of helicopter
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Fig. 5. Combined accessibility of emergency medicine of heart attack

Fig. 6. The districts where the time required of emergency transport is more than 30 minutes and
the mortality rate of heart attack is more than the average of Japan..
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5.2 Emergency medical services of stroke
The accessibility of emergency medical services of stroke is as fig.7-10 shows. The population
coverage rate of ambulance is 84% and that of helicopter is 89%. If the hospitals are selected
as available 24 hours a day, the population coverage rate of ambulance becomes 84%. Combining ambulance with helicopter, the population coverage rate becomes 96%. The area where the
population is at least one person and the mortality rate is more than the average and is not covered
with emergency medicine is as fig.11 shows. Red and orange are as same as those of heart attack.
Yellow shows the areas where are not covered when the time is out of the business hours of the
closest hospital such as midnight.

5.3 Finding of special support region
The areas where are not covered with any kind of emergency medicine of both heart attack and
stroke and the mortality rates of both illnesses are higher than the average are as fig.12 shows as
important areas.

Fig. 7. Accessibility of emergency medicine of stroke of ambulance
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Fig. 8. Accessibility of emergency medicine of stroke of helicopter

Fig. 9. Accessibility of emergency medicine of stroke of ambulance (24hours acceptable)
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Fig. 10. Combined accessibility of emergency medicine of stroke

Fig. 11. The area where the time required of emergency transport is more than 30 minutes and
the mortality rate of stroke is more than the average of Japan.
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Fig. 12. Red shows the locations of important areas.

6. DISCUSSION AND CONCLUSION
Up to the present, the accessibility of emergency medicine in Nagano Prefecture is analyzed and
visualized. Tentative results indicate that special support region are clarified by calculating accessibility of emergency medicine of stroke and heart attack, where it takes more than 30 minutes to
take patients to the closest hospital. As the case of Nagano Prefecture, important areas tend to be
located around the prefectural boundary. Therefore, cooperation with neighborhood prefectures
might be a possible choice of medical policy. If the depopulation continues and the scales of the
medical facilities become so large that their losses grow, combination and reorganization of medical facilities is also a possible choice.
With analyzing the accessibility of other prefectures and non-emergency medicine, establishing
new transportation and medical policy to ensure residents’ accessibility of medical care would be
possible.
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Community empowerment in poverty rural area through
learning center construction and mccanagement
Ma New Hery Village, Myanmar
Hiroto Kobayashi
Eriko Masunaga, Asuna Segawa, Yuying Shang
Keio University Graduate School of Media and Governance, 5322 Endo,
Fujisawa-shi, Kanagawa 252-0882 Japan

ABSTRACT
Ma Naw Hery Village, a rural suburban village in Myanmar, is in a complexed situation where the place
is left behind from the urbanization happening in the city but at the same time affected by the urbanism.
In this situation, the village is facing some problems not only the deficiency in certain things but also in
relationship between the urbanism. By establishing a learning center in the village, we aim to create a
space that provides more educational opportunity and improves the sanitary awareness among the people,
leading to the improvement of the environment. We also aim to stimulate the community to reinforce,
through inviting them to the process of constructing and running the learning center.

1. BACKGROUND
The gap between impoverished farming villages in developing countries and urban areas has
beenwidening in many aspects, such as hygienic environment, infrastructure, and learning opportunity. MaNaw Hery Village, located in the suburbs of Pathein in Myanmar, is not an exception.
The unavoidableurbanization in the primitive village faces many problems such as exacerbation
of hygienic environment and lack of learning opportunity. Furthermore, garbage coming from
urban life style, such as plastic, has been left in this village, while labor has been going out from
there. Then, to solve this vicious circle, we consider stronger bonding among the community is
necessary. However, the community is much affected by the natural environment, especially the
downpour in rain season, sometimes leaving the people isolated from each other.

2. TARGET AREA
Currently in Myanmar, despite the rapid economic growth that led to the democratization, the
urban expansion, regional disparities, and life style is beginning to happen. Ma Naw Hery village, the target site of this project, is positioned to rural suburban village, now the landscape to
look into the primitive life before modernization, but on the other hand, the relationship between
the urbanism cannot be cut on aspects of economic and employment. Due to the expansion of the
city, it is possible to assume that such settlements will increase more in the future. In Ma Naw
Hery village, there are about 250 homes, 1,000 people. While the Buddhist are the largest portion,
Christians and Muslims also exists in the village. But their mutual relationship is well maintained,
while some people gets converted. People are surrounded by traditional architecture and in grid
type village, made by the readjustment in 1987. Even though there are some areas still underdeveloped, infrastructure such as electricity, water and sewage are gradually developing. Still leaving some questions, but the settlement are making progress.
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As previously described, relationship with the urbanism is close and includes some serious problems. More specifically, lack of educational opportunities and environments, increase of plastic
waste due to the inflow of goods from neighboring cities, dilute personal hygiene of residents, and
increase of people engaged in informal sector such as prostitute, could be raised as the problem.
What it is necessary in the target site is to build a sustainable village in a good relationship with
the urban area, utilizing the location and region characteristics.

3. OBJECTIVE
In this project, our objective is to achieve the following three points by constructing and operating
the learning center together with the residents in the village.
1. Improvement of educational opportunities
Many adults in Ma Naw Hery village didn’t have an opportunity to study due to the lack of educational institutions. Those people say that they want their children to have opportunities to learn,
since their selves didn’t have any. We are going to establish both classrooms and personal study
rooms, so that many children would be able to study something they want to, in the way they want to.
2. Improvement of hygienic environment
As a result of our research at Maw Naw Hery village, we found out that there is a lack of per-
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sonal hygiene to the villagers. Some people throw waste in their backyards, and some say that
children don’t need anything to wear. Also, there aren’t enough hospitals or clinics, and the residents are ignorant, since they don’t have the opportunity to get information of serious diseases.
3. Reinforcement of communities
Maw Naw Hery village has a serious rainy season for about 5 months every year, which awfully affects communities. Most of the people could no longer get outside of their houses. Many
children stay inside all day long reading books, or playing with their brothers and sisters. This
makes not just children’s, but even also adult’s communication abilities to decline. By having the
residents to operate the learning center of this project, we can give them an opportunity to communicate with many kinds of people.

4. RESEARCH
4.1. Research about the village
1.Making a map of Ma New Hery village To know about the geographic features and infrastructure of the village, we walked each street plotting the houses onto a map with villagers.
-FindingsMa New Hery village was made by a government's land readjustment project 30 years ago.
There are 12 roads and 3 streets. The 2nd street
is called the main street. The public facilities
including shops are mainly located on the 12th
street and the main road. On the northern corner
of the village, there is a Christian church, with
some field and a small pond near by. The nearer
to the main street and the 12th road , the more
functions the houses have. For example, on the
1st road some houses are not raised- floor- style,
from 2nd road all houses has raised- floor. The
columns and facade of the houses are mainly
made by bamboo on the 1st road. From the 3rd
road, more houses use wood for their facade.
From 4th road, some houses have front porches.
Also, there are shops on the main street from
the 4th street line. On the 8th road, there is a
small power plant, which has a karaoke set. On
the 12th road, bikes are parked in front of the
houses. Some houses have framed windows.
Electricity only covers half of the village which
means from the 12th road to the 5th road.

Yellow: Church
Orange: Commercial
Green: Learning Center

4.2. Research about the residents
Between a road and houses, there is a drain which is filled with water during the raining season.
Bridge are built over the drain to enter each of the houses. Some villagers have small benches
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or flower pods on the bridges. The house is
approximately 7m.10m. Living rooms are on
the front side of the house and bedrooms are
on the back side, without any door or partition between. Bathrooms are at the back of
the house.
Most houses does not have a kitchen in the
house, so many villages cook in front of
their houses. Wells are also seen in front of
the houses. Some families do not have their
own well, instead they share them with other
families.
1. Interview
1). Adult
Interview has been done to 5 people, 1 man and 4 women, age range was 50~67 years old.
Questioned mainly about belongings (such as religion, age and occupation), dwellings, family
members, community activity, daily schedule and enthusiasm for education. The result of the
interview revealed several facts about the villagers, such as the average of earning was 2300khat/
day; number of people living in one house was minimum of 2 and maximum of 9; Buddhist was
the main religion in this village. For community activity, people gave chatting with neighbors
when needed, go to temple or church, gathers in ceremonial occasions as examples. From these
examples it is able to predict that the community itself in this village does not have much strength
and easily affected by external factor.
2). Children
Interview has been done to 5 children, 3 boys and 2 girls, age range was 12~20 years old. Questioned mainly about future dream, daily schedule, place to play, requirements for study room and
education program.
Their present learning environment was that they do not have space to study in their own, neither
in their house or any other facilities outside. The major requirements for future learning environment were: 4 desired to have larger space for learning, more than half required to study in quiet
space and to study on a desk, seated on a chair, some want to study with their friends, some want
to study individually. Children’s future dreams were mainly doctor, teacher and pilot. To become
in these occupations, high education is a necessity. Although, it is mentioned in children’s daily
schedule that they do not have enough time to study since most of the children were demanded to
help their housework.
2. Workshop
A workshop intended for approximately 40 children, who belong to YMCA, was held at church
owned byYMCA, located in Ma Naw Hery. The theme of the workshop was to draw a picture of
an ideal place or aplace they prefer to study and play. A4 sized white sheet papers and some crayons were distributed to children. Most of the children drew more than two drawings using the both
sides of the paper, and requested for more sheets. After the individual drawing, children presented
their works in front of others. The majority drew local wooden raised floor housing, nature represented by trees and river, and modern technology products such as vehicles and airplanes. It’s
possible to analysis that the reason why most of them draw the same scenery as the village is since
children’s environment is spatially limited, they have no other information or image of outside the
village, or it can be said that they are satisfied with their present condition.
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However, the drawings not only described positive scenes. There were some children who drew
raindrops or rain, which indicates domestic violence in rainy season. One boy drew two people
standing around the lake in the rain with a square box nearby. Two people and the lake show his
memory of a day when his father threw him into the lake. The square box represents coffin. As a
result, since in rainy season the relation between neighbors and the relation among family members changes, this condition causes serious problems.

5. METHODOLOGY
In this project, we aim to improve Ma Naw Hery village’s community bonding and their living environment through constructing a learning center and a medical room for local users. Our
method is to invite local community to join this construction process. When the construction is
done, learning center will be offering a new place to study. We believe that by accomplishing this
process with local people, we can enhance the solidarity among them. More over, we will propose
the suitable management solution for this learning center through field survey, which we have
been carrying out since 2011. We also plan to improve community’s awareness to the sanitation.

In designing, we put emphasis on the following things. First, the facility will contain a learning
center associated with a medical center for blood tests, which is to be widely open to the local
residents by the end of 2012.Second, the facility will be environmental conscious and local wisdom based. Third, this project focuses on creating a new community facility where people with
diverse backgrounds are able to use. Fourth, The project tries to find a way to facilitate sustainable
management by local residents and to empower the local community and industry.
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6. CONCLUSION
In this project, through the establishment of learning center, all of the following outcomes are
expected; reinforcement of relationship among communities, and improvement of social environment, giving opportunities to forging proper vision of construction and management of regional
facilities in terms of developing country.
1. Local materials are supposed to be used for the facility, and according to already existing
methods of construction the new methods will be merged with them. We assume that the
communities will be continually maintained with low-cost construction, maintenance and
management that can be done by the residents.
2. As to the use of this facility, it is expected that residents make their own rules, such as use
of library or disposition of waste, to eventually share the sense of maintaining the facility.
These procedures will help promote the reinforcement of relationship among communities.
3. Currently, residents are living in unsanitary conditions in terms of clothing and food. Programs improving the sanitary awareness will be held in the facility, and it is expected to also
improve the sanitary environment.
In the interviews with residents that we conducted, it was clarified that in rain season people are
limited in opportunity to go out and drunken violence especially against children frequently takes
place at home. This fact indicates the necessity of open public space which also enhance moral
consciousness. Therefore, the facility is supposed to be used as the place for sharing correct
knowledge not only of personal hygiene, but also of overall general education including moral.
As just described, in this research we aim to clarify appropriate vision of regional facilities. This
vision shall be made through residents’ active participation in determining rules such use of the
facility or management, and this active participation will be formed by collaboration between
residents and supporters during construction and successive management being led by residents
themselves.
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A study on tourism revitalization by “virtual UIJ-Turn
Method”- Case study in Kesennuma city Ikuma Ogata , Tomoyuki Furutani
Graduate School of Media and Governance, Keio University
ABSTRACT
After the Great East Japan Earthquake, not a few local government in Tohoku have tried to revitalize
their areas economically by promoting tourism. However, it is indicated that shortfall of human resources
and experiences on tourism promotion are significant challenges.This study, therefore, proposes “virtual
UIJ-turn method” to encourage as many people to participate in discussion on tourism strategy planning
both in real World an in cyberspace via social network services such as Facebook and twitter. Kesennuma
city is selected as a study area where has gotten severe damages by earthquake and tsunami. Kesennuma
city has just started to make tourism strategy plan for revitalization and the authors take part in the planning process.First of all, it is shown that the proposed “virtual UIJ-turn method” is employed as social
experiments for injecting ideas of revitalization in 2011. Secondary, the proposed method is applied for
tourism strategy planning in the study area since 2012 March. As a result of this study, it is expected that
the proposed method is effective in order to encourage people who live outside of the study area to join
discussion, to make plans and to evaluate measurements in short term for tourism revitalization planning.
Keywords: tourism, revitalization, social network, virtual UIJ-turn

1. INTRODUCTION
This paper is the study of method in order to encourage revitalization planning.
2011.3.11, the Great East Japan Earthquake influenced both a humanitarian crisis and massive
economic impacts. The tsunami created over 300,000 refugees in Tohoku region of Japan (especially Miyagi, Fukushima and Iwate prefecture).
Kesennuma city in northeast of Miyagi prefecture, where has also gotten severe damages by
earthquake and tsunami, is selected as a case study area. As of August 2011, it is recorded that
there are 998 deaths and 417 missing. Moreover, it was destroyed about 30 percent of architecture
in area of urbanization (fig.1.).

Fig.1. Photo of destroyed area in Kesennuma
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After the Great East Japan Earthquake, local governments in Tohoku region have tried to make
revitalize planning. However, it is indicated that shortfall of human resources, especially young
generation. Because not a few damaged area including Kesennuma city has vital aging and
decrease of birthrate issue. As a result, it takes so long time to establish revitalize planning.
Although promoting tourism for economical revitalization is needed, tourism planning, which is
not main industry, considered as low priority. Therefore, the local government has not started making tourism strategy plan for revitalization until March 2012, so this planning is still in a process.
The authors take part in the planning process and conduct social experiment in order to encourage young generation and people who live outside of the study area to join discussion.

2. VIRTUAL UIJ-TURN METHOD

Fig.2. Flowchart of this method

Virtual UIJ-turn method is the measure in order to take part in many people who live in outside.
The measure uses both in real world and in cyberspace via social network services such as Facebook and twitter. This method is included next four steps (fig.2.).
First of all, facebook page is established to discuss. On this page, it is called participation for the
people who have an interest in the topic.
Secondly, it is gathered idea in facebook page from guest, and discuss about revitalization. On this
step, it doesn’t put these ideas together.
Thirdly, Workshop is held in real world in several time, and broadcast using USTREAM and twitter. It discussed to connect in real World and in cyberspace. The participants select interest idea
on facebook and discuss what they need to action it concretely, such as manpower, funds and so
on. Then, the project starts through this workshop.
Lastly, progress reports of each project are contributed on facebook pages and exchange information.
A characteristic of this method is effective that especially younger generation participate in discussion. Discussion in cyber space via facebook enables for the people no matter where they live
at the moment to join. Kesennuma city is tended to outflow younger generation. However, looking from defferent angles, it exists the younger generation who comes from Kesennnuma in other
area. This method enables them to take part in revitalize planning easier where they live in. As a
result, this method resolves the issue shortfall of human resources, especially younger generation,
on discussion of revitalize planning.
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3. SOCIAL EXPERIMENT IN 2011

Fig.3. Facebook page “3.11 kara Kesennuma wo kangaeru”

Since May 2011, the facebook page “3.11 kara Kesennuma wo kangaeru” (fig.3.), it means thinking
Kesennuma since 3.11, was established to discuss about revitalization for Kesennnuma city. Number
of participant of this page rose to 500 as of August 2011. And now, 800 members belong to this page.
First of all, more 300 ideas of revitalization were contributed in a first month, and started discussion. Topics were from activity which is able to accomplish in a few month to project which
seems to take over 100years to do, and Good ideas were pushed many “good” which is one
of faction on facebook. At the moment, there was fighting about progressive opinion, and discussion continuing more 200 comments. Although these are just as same as discussion in real
world, the number of ideas are incomparably much more than in real world. It is shown that
the discussion on facebook page is effective to gather more people’s idea in short-term than
in real world. Another important point is component of participant. Despite, as of November 2011, the participant which comes from Kesennuma is 263(about 41 percent of all), 207
members of them live in other area (about 78 percent of coming from Kesennuma), and about
half of 207 are 20 years of age (fig.4.). Incidentally, 85 percent of the participant who live
in Kesennuma is 30 years of age or more. In brief, it is expected that outflow younger generation from Kesennuma participate in discussion through cyberspace. As a result, this method is effective to join young generation, especially outflow from hometown, to discussion.

Fig.4.Age of participant who comes from Kesennuma and lives outside
(Sum up 207 members)
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Fig.5. Photo of “zanzo-kadari”

Secondly, workshop named “zanzo-kadari”, it means housewives’ gossip (the dialect of Kesennuma), is held in Kesennuma elementally shool and Tokyo (fig.5.). There are each about 30 people gathered, and discussed in group of about 5 people. They selected topic from 300 ideas on facebook, and
discussed how to action those ideas. Needless to say, this place is broadcasted by USETREAM and
twitter, and discuss with in cyber world. As a result, seven plans were prepared in those workshops.
Proposed plans were submitted to Kesennuma city, and some of ideas on facebook are working now.
Through this social experiment, next three points are shown.
1. This method is effective to gather more people’s idea in short-term than in real world.
2. This method is effective to join young generation, especially outflow from hometown, in discussion.
3. This method is effective to resolve the issue shortfall of human resources, especially younger generation.
4. As a result, it is expected that this method supports to make plans and to evaluate measurements in short term for revitalization planning in these area.

4. TOURISM STRATEGY PLANNING
Despite tourism is regarded opinion by tourist as important, not a few planning of disaster tourism strategy is tended to establish by opinion at supply side, especially comparing extent of darkness(2006, philip R. Stone). On the other hand, the chairperson of Kesennuma tourism strategy
council and head of tourism department of Kesennuma city said “Younger generation is shortfall.
We want to hear the voice of the people who is young and live in outside.” Then, the proposed
method is applied for tourism strategy since 2012 (fig.6.)

Fig.6. Photo of Kesennuma tourism strategy council
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This experiment is working now. All of result is shown until November 2012, the date of deciding Kesennuma tourism strategy. At this moment, there is the step gathering idea on facebook.
It is discussed about communication tool between resistance and tourist or volunteer (fig.10.).
Some of them are “sending letter”, “video message”, “thanks calling” and so on. These ideas
are proposed by the people outflow from Kesennnuma in a week. One of the Hotel’s owners,
member of Kesennuma tourism strategy council, said “I’m glad to propose such a many ideas by
younger generation. I want them to come here weekend alone and help materializing these idea.”
Although, In fact, some of younger generation is called back to Kesennuma after the earthquake
occurred, few of them take park in these discussions. One of the reasons which it is conjectured
is the point that older generation has authority to decide and younger generation is difficult to
propose. However, in this method, younger generation who lives in Kesennuma also join to discuss. It follows from this that the method is effective to encourage young generation, regardless
of resistance, to participate in discussion.

5. CONCLUSION
As a result of this study, this method is effective in order to encourage young generation and
people who live outside of the study area to join discussion to make plans and to evaluate measurements in short term for tourism revitalization planning.
In particular, it is necessary to supply the opinion which younger generation and the people who
live in outside for the area which has vital aging and decrease of birthrate. Conversely, not a few
younger generations who come from Kesennuma lives in other area are interested in discussion of revitalization. Therefore, this method enables to provide younger generation to discussion for revitalization in local governments. That is important point to discussion in these areas.
Another point which this study shown is that this method is effective to gather more people’s
idea in short-term than in real world. In fact, 300 ideas of revitalization were contributed in a first
month on facebook page. Moreover, discussion is also faster by using USTREAM and twitter. As
a result, this method makes discussion of revitalization in short-term.
Finally, it is shown that this method is effective to encourage revitalization planning.
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ABSTRACT
Itsukushima Shrine is a UNESCO World Heritage Site on Miyajima Island, Hiroshima Prefecture Japan.
Since 1963, tide gauge data from the Japan Meteorological Agency shows that sea levels at the site have
been rising. This has led to an increase in flooding events at the site. This rise mirrors a global increase in
sea levels, with many researchers arguing that this is as a direct result of global warming. Research into
global warming and its impacts upon climate systems over the next century strongly suggest that global
sea levels will continue to rise. This original research entails the collection and analysis of historic and
projected sea level data to study Itsukushima Shrine in the context of a changing climate. By analyzing
climate model data, it is possible to assess the impact of changing sea levels on Itsukushima Shrine. It is
hoped these results will be used by the shrine organization and government bodies to help guarantee the
site’s continuity, and act as an example of the threat posed by climate change to sites of cultural importance.
Keywords: Itsukushima Shrine, sea level rise, climate change, adaptation

1. INTRODUCTION
Global warming and climate change are widely accepted to be warming the earth. This climate
change is having an immediate, observed impact on every continent with future projections
suggesting this trend will continue. One of the most alarming changes is sea level rise. Many sites
of historical significance are located along low-lying coastlines. One such place is Itsukushima
Shrine, located on Miyajima Island, Japan. The shrine is built on posts sunk into the seabed, that
allow it to appear, at high tide, as if it’s floating on the sea (figure 1). The effect of this design is
visually stunning but leaves it very vulnerable to flooding events, which have been increasing in
frequency in recent years as a result of rising sea levels. Indeed, rising sea levels are a real threat
to the site’s continuity, and with IPCC and other projections suggesting they may rise significantly
in the future; the site is in danger of being damaged or even destroyed unless adaptive measures
are taken.

Fig. 1. Photographs of Itsukushima Shrine at low (left) and high tide (right).
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1.1 Climate change and cultural heritage
With the advancement and wider availability of climate projection data in the past few years,
researchers and policymakers in Europe have begun to look into the impact of climate change
on cultural heritage. Initial scientific analysis concluded that climate change was critical to cultural heritage and posed a very real threat to its continuity (Cassar, 2005; Brimblecombe et al.,
2007). The academic approach to date has heavily made use of available climate projection data
and has culminated in the publication of Europe-wide risk and damage maps based on future
climatic changes and processes relevant to cultural heritage (Sabbioni et al., 2010). These maps
have been produced to help policymakers implement measures to protect cultural heritage and to
adapt vulnerable sites to the threats posed by climate change. Furthermore, individual sites can
use this information as a starting point for the development of an effective management strategy.
In the UK, English Heritage has taken the lead and publishes regular research and guidance on
climate change and the historic environment noting that “without action to adapt to a changing
climate and limit further changes it is likely that these [historic assets] will be irreplaceably damaged and the cultural, social and economic benefits they provide will be lost” (English Heritage,
2008). A case in point is the UNESCO World Heritage site of Venice and its lagoon in Italy. A
recent report published by UNESCO concluding that “the planned mobile barriers (MOSE) might
be able to avoid flooding for the next few decades but the sea will eventually rise to a level where
even continuous closures will not be able to protect the city from flooding” (Umigiesser et al.,
2011, p.24). This report follows a number of studies claiming the IPCC’s global sea level rise
projections may be too conservative (Cazenave et al., 2008; figure 4).
The threat posed by climate change is such that UNESCO now recommends that all World Heritage
Sites consider the impact of climate change in regular management plans (UNESCO, 2006).
Clearly research into the impacts of climate change on cultural heritage is important. However,
to date no such studies have been undertaken in Japan and there is a gap between national-scale
climate change research and regional/ site level knowledge and understanding. The inaccessibility
of climate model data is a barrier to effective adaptation to climate change. This research attempts
to bridge the gap by looking at the results from large-scale academic research and applying them
at a site-level with the results of the research then being presented to key stakeholders. It also
attempts to draw attention to the issue of climate change and its potential impacts on sites of
cultural importance.

1.2 Observed sea levels and flooding events at Itsukushima Shrine
Since 1963 the sea level in the vicinity of Itsukushima Shrine has been steadily rising. Tide
gauge data is not available for Itsukushima Shrine or Miyajima Island; however, data is available for Hiroshima, which is located approximately 16km away. Figure 2 shows how sea levels
at Hiroshima have risen since 1963. The causes of this sea level change are complex and include
land subsidence and complex natural processes; namely variations in seawater density and oceanic circulation. As a result, the Japan Meteorological Agency concedes that attributing sea level
rise on Japan’s coast to climate change is very difficult (Japan Meteorological Agency, 2009).

54

2012 Inter-University Seminar on Asian Megacities, Pacific National University, Khabarovsk, 06-08, Sept. 2012

Fig. 2. Monthly observed sea level at Hiroshima (December 1963-December 2011; source: http://
www.psmsl.org/).

In order to better understand how sea levels changes over time in the vicinity of Itsukushima
Shrine, tide gauge data was collected for all stations where it was available in the Seto Inland Sea.
The averaged data for all the stations shows a rising trend at a faster rate than the global average
(table 1).
Table. 1. Rate of sea level rise for Seto Inland Sea (source: http://www.psmsl.org/) and global
average (source: Bindoff et al., 2007).

Year
1960-2010
1961-2003
1993-2003

Annual Seto Inland Sea
Level Rise (mm)
2.1
2.8
8.8

IPCC Annual Global
Sea Level Rise (mm)
1.8[±0.6]
3.1[±0.7]

The work of the IPCC has shown that global sea levels have been rising over the past century and
there is conclusive evidence to suggest that this sea level rise is linked to increasing temperatures
due to anthropogenic warming of the earth as the result of the burning of fossil fuels (Bindoff et
al., 2007; Vermeer & Rahmstorf, 2009). It is not unreasonable to suppose that at least part of this
rise in sea levels in the Seto Inland Sea is due to climate change.
Rising sea levels are a real threat to Itsukushima Shrine. As the sea level has increased in recent
years, the incidence of high tides flooding the site has also increased (figure 3). A 2004 paper noted
that a sea level rise of just 10cm at Itsukushima Shrine would lead to sustained frequent flooding
of the Shrine as the Shrine’s corridor is constructed just 30cm above normal high tide (Tokeshi
& Yanagi, 2004). Yet despite the increase in sea levels in recent years, the shrine organization
and local government have not explored the possibility of further sea level increase as a result of
climate change.
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Fig. 3. Flooding events at Itsukushima Shrine 1989-2006 (source: Itsukushima Shrine).

1.3 Projection of future sea levels
In order to adapt and mitigate the impacts of climate change, a lot of effort has gone into
developing models that project climate systems into the future. IPCC have developed different
emissions scenarios for this purpose. It is understood that higher levels of emissions will cause
greater warming and therefore have increased knock-on effects, such as greater increases in sea
level. The IPCC predictions were made in 2007 and since then a number of other scientific studies
have proposed models and techniques to predict future sea levels. These new models suggest that
the IPCC may have been too conservative in their projections and that sea levels could rise higher
and faster. Figure 4 shows a comparison of projected sea levels from different scientific studies
undertaken since the publication of the IPCC’s 2007 report.

Fig. 4. Comparison of sea level projections from different studies (source: Cazenave et al., 2008).
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The Japan Meteorological Agency note that creating regional sea level models for Japan is
difficult due to “uncertainties”; namely decadal variation (2009). However, the fact that global
models show such an unequivocal rise must suggest that, even with cyclical variation, Japan’s sea
levels will be significantly higher than they are today at some point in the future.

2. METHODOLOGY
In order to understand how future sea levels may impact Itsukushima Shrine, it was first necessary
to obtain global climate model data. The climate model chosen for developing models and outputs
for this work is ‘MIROC-ESM’. The model has been produced through collaboration between a
number of Japanese Universities and research institutes (Watanabe et al., 2011). This model has
outputs for sea level from the present to 2100 at monthly intervals for four different emissions
scenarios. This data was downloaded from a web repository and then converted to a GIS format
so it can be visually interrogated. The output of the model is point data. As a result of this kind of
data, the nearest point to Itsukushima Shrine was identified and the sea level values for this point
used for this study. A more geographically accurate result could have been achieved if the points
were interpolated into a raster. However, to do this for such a large of amount of data was not
feasible given the time constraints of this project.
In order to see whether this approach was acceptable, data from a version of the MIROC-ESM
model that had been run from 1850-2005 was compared to observed tide gauge data, in order
to see how the two sets of data compared. Tide gauge data for Hiroshima (the nearest available
tide gauge data to Itsukushima Shrine) is available from 1963 and, as such, this was chosen as a
baseline. The model’s output and the tide gauge data could then be directly compared from this
point until the completion of the historic climate model’s output in December 2005. Figure 5
shows the result of this analysis.

Fig. 5. Historical model results for the nearest point to Itsukushima compared to Hiroshima tide
gauge data.
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According to this result, the MIROC-ESM model shows less of an increase in sea level than
actually occurred. Furthermore, seasonal tidal variation seems to be greater at Hiroshima than in
the model’s output. The reason for this could be due to natural processes unique to inland seas,
as Hiroshima is located in the Seto Inland Sea and the model’s output is for the Pacific Ocean. In
addition, as has been previously noted, land subsistence of approximately 5mm a year has been
confirmed to be occurring along the coastline where Hiroshima is located (Tokeshi & Yanagi,
2004). In order to see whether the difference between the model’s output and the tide gauge data
was due to land subsistence, 5mm was added annually to the model results (incrementally added
to the monthly data). Figure 7 shows a comparison between Hiroshima tide gauge data and the
adjusted adjusted model output.

Fig. 6. Historical model results for nearest point to Itsukushima including 5mm a year land
subsidence compared to Hiroshima tide gauge data.

The result of this comparison sees the two sets of data exhibiting a similar rising trend. It is
also clear to see that seasonal tidal variations are accurately reproduced in the model’s
output, despite the tide gauge data exhibiting more pronounced seasonal tidal change.
Following this validation of the model’s historic accuracy, outputs of the model for future
sea level rise were obtained for four different emissions scenarios, based on the four
representative concentration pathways selected by the IPCC (Moses et al., 2010). These
scenarios range from RCP2.6, which follows a peak and decline in equivalent CO2 emissions
pathway to RCP8.5, which is a constantly rising without stabilization pathway (table 2).
At this stage it is important to note that in order to present a conservative and unaltered set of
projection results, land subsistence has not been accounted for in future sea level analysis.
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Table. 2. Detail of ‘Representative Concentration Pathways (source: Moss et al., 2010).

Name

Radiative forcing

Concentration(p.p.m.)

Pathway

RCP8.5

>8.5 W m in 2100

>1,370 CO2-equiv. in 2100

Rising

RCP6.0

~6 W m at stabilization after
2100
~4.5 W m-2 at stabilization after
2100
Peak at ~3 W m-2 before 2100
and then declines

~850 CO2-equiv. (at
stabilization after 2100)
~650 CO2-equiv. (at
stabilization after 2100)
Peak at ~490 CO2-equiv.
before 2100 and then declines

Stabilization
without overshoot
Stabilization
without overshoot
Peak and decline

RCP4.5
RCP2.6

-2

-2

3. RESULTS AND ANALYSIS
3.1 Annual data
The MIROC-ESM shows sea levels in the study area increasing for all four emissions scenarios,
with sea levels predicted to be between approximately 0.4 and 0.7m higher by 2100 (figure 7).
Until approximately 2075, all four emissions scenarios show a similar rate of increase. From
this point onwards RCP2.6, RCP4.5 and RCP6 continue to see a similar rate of increase, whilst
RCP8.5 shows sea levels rising by a significantly greater amount. This output is consistent with
the idea of ‘committed climate change’ as detailed by the IPCC (IPCC, 2007), whereby even if
anthropogenic CO2 emissions were switched drastically reduced, global warming and associated
climatic changes would continue to occur for the next several decades.

Fig. 7. Comparison of different scenarios for point nearest Itsukushima Shrine 2011-2100 (annual
average values).

It has been noted by Tokeshi & Yanagi (2004) that a 10cm average sea level increase at Itsukushima Shrine would lead to sustained frequent flooding as a result of high tides. According to
the climate model output data, this will occur before 2035, regardless of emissions scenario.
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3.2 Monthly data
In order to better understand the model’s output in the context of the Hiroshima tide gauge data,
the data was combined into a common data format, with the latest tide gauge data available
serving as the baseline. Figure 8 shows the result of this analysis for the four different emissions
scenarios. These figures show that seasonal tidal variations will result in a higher sea level rise for
part of the year than what is shown in the annual averaged data.

(1)

(2)
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(3)

(4)
Fig. 8. Hiroshima tide gauge data (12/1963-12/2011 in blue) & RCP2.6 (1), RCP4.5 (2), RCP6
(3) and RCP8.5 (4) emissions scenarios sea level projection data (01/2012-12/2099 in red).

4. CONCLUSION
The analysis completed and detailed in this paper shows that, regardless of emissions scenario,
the sea level in the Seto Inland Sea and in the vicinity of Itsukushima Shrine will continue to rise
in the coming decades. The fact that humans have committed themselves to decades of global
warming and associated climatic changes, means that sea level rise before 2075 in the study area
does not seem to be heavily impacted by future atmospheric CO2 concentrations. It should also
be noted that the results of this work suggest that sea levels in the vicinity of Itsukushima Shrine
will, by 2100, increase by more than the IPCC predicted in their 2007 report (Bindoff et al., 2007).
The results are concerning as previous work has suggested that a 10cm increase in sea level at
Itsukushima Shrine would lead to frequent, sustained flooding (Tokeshi & Yanagi, 2004). The
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results of this work suggest that this will occur before 2035 and it could occur even earlier as,
at this time, this work does not include effective sea level rise as a result of land subsidence.
Monitoring of the sea level at Itsukushima Shrine and the development of a management plan that
takes future sea level rise as a result of climate change into account is essential for the shrine’s
continuity. The lack of investigation into the impacts of climate change at the shrine and the fact
that there is no provision in the local government’s shrine management plan means the shrine is
currently at risk and unprepared for the future.
It is hoped that when this project is finished, Itsukushima Shrine will use the visual outputs of this
study to effectively adapt to the challenges posed by climate change and to guarantee the shrine’s
continuity for future generations.

5. FUTURE WORK
Future work will build on the outputs produced in the results and analysis section of this study
by including Itsukushima Shrine flooding data. The incorporation of this data will allow the
identification of the point in time at which regular, prolonged flooding of Itsukushima Shrine
will occur, based on the climate model output. Visual outputs will be produced based on the
bringing together of these three different types of data, which will then be presented to various key
stakeholders in order to gauge their reaction and help them develop management and monitoring
strategies to adapt to the threat of rising sea levels at the shrine in the future.
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ABSTRACT
Tigray Region in Ethiopia is the area masonry culture has been to be succeeded from ancient period. In this
paper, we will focus initial term of Mekelle city which started to be established from latter half of nineteenth
century by Yohannes IV who came to the throne in 1872. We attempt to approach the Emperor’s intention
at the time of making one of his centers from the existing architecture. Yohannes Palace in Mekelle is
largerscale residence than residence of former period in Tigray Region. It is more conscious for solemnness
in comparison with Palaces of Gondar. Basically, this larger-scale palace was realized to utilize techniques
and method which had been established in Tigray Region
Keywords: Masonry, technique, settlement, moving capital, Yohannes IV, Mekelle, Tigray, Ethiopia.

1. INTRODUCTION

Fig.1 Map of Ethiopia, made by author

1.1 Tradition of Tigray Region
Ethiopia, today inland country in East Africa, has a long history rooted from Queen of Sheba
and legendarily its descendant Aksumite Empire which came to existence around 300 B.C. and
was overthrown in 937. It was established based on present Tigray Region, the northern highlands of Ethiopian Plateau, and at one time occupied also Adulis as its principal port. It was in
close commercial contact with Arabia, Egypt and India, therefore flourished as a trading nation.
Christianity became the religion of the court in Ezana period about 331 A.D. Pre-Aksmite and
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Aksumite ruins such as temples, churches, palaces and obelisks show high standards of techniques and diverse technologies. For example, in obelisk, which was erected in Aksumite period as stele and located in Aksum, representation of multi-storeyed building is carved (fig.2).
Main church of Debra Damo Monastery, which is believed as the oldest Ethiopian monastery
still in use, is aprominent example showing its carved features (fig.3). Framework of opening,
horizontal wood and ‘monkey-heads”, protruding wooden support beams, are included (fig.4).

Traditional farmer’s dwelling in Tigray Region
is called “hidmo” (fig.5). While traditionally
main dwelling is masonry structure, wood
is also used for ceiling. Upsides of masonry
walls that restrict light through few windows
and high-side thin slits, ceiling with wood
beams is covered (fig.6). The woodworking
ceiling carry thin stone slabs covered with
hard packed soils and grasses.

Fig.2 Obelisk in Aksum, photo taken by author, 2008

Fig.3 External view of church of Debra Damo Monastery, photo taken by author, 2008
Fig.4 ”Monkey-head” utilized in church of Debre Damo Monastery , photo taken by author, 2008

Fig.5 external view of “hidmo”, photo taken by R. Higuchi, 2010
Fig.6 ceiling of “hidmo”, photo taken by R. Higuchi, 2010

64

2012 Inter-University Seminar on Asian Megacities, Pacific National University, Khabarovsk, 06-08, Sept. 2012

1.2 Rough Ethiopian Imperial History after Decline of Aksumite Dynasty
Following the decline of Aksumites, Zagwe dynasty, a new line of rulers, gained a power in
southern area. However this dynasty also came to an end around 1270. Last king of the dynasty
abdicated in favor of Yekno Amlak who claimed descent from Solomon and the Queen of Sheba,
thus Solomonic Dynasty started. In the middle of eighteenth century, rulers of each region became
to have a power in their region, and imperial power declined. Tewodros II (1855-68) attempted to
reunite the country after “Era of the Princes”, however he was defeated in the Battle of Maqdala
in 1867. Afterwards Kassa, who was from Tigray Region, came to the throne as Yohannes IV
(187289) in 1872 because he collaborated with British expedition in the Battle of Maqdala. After
death of Yohannes IV in 1889, Solomonic Dynasty recovered the power again. Menelik II (18891913), who governed Shewa Region, became Emperor of Ethiopia. Therefore capital city was
naturally moved to his capital, Addis Ababa. This is present capital of Ethiopia.
1.3 From Moving Capital to Settlement in Gondar
The Ethiopian Empire in Solomon Dynasty Period had not had fixed capital before Gondar, located in Amhara Region, was settled by Emperor Fasiladas (1632-67). Almeida, Portuguese ambassador in 1620s, said that frequent changes of capital were due to the low cost of house building,
to the need to move about to fight, and to find firewood which was often insufficient to allow of
prolonged residence in any one place. Certainly several rulers attempted to establish fixed capitals
such as Debra Berhan. However existence of fixed and permanent center of administration must be
waited until Emperor Fasiladas (1632-67) first settled in Gondar in 1636. Gondar was the capital,
and economic, cultural and political center for over two centuries with perhaps 100,000 people.
1.4 Outline of City of Mekelle
Yohannes IV, who came to the throne in 1872, had a base in Tigray Region. He continued to
maintain close contacts with Tigray Region in his reign while he was also involved other regions’
place as his capital. The national politics centers of Yohannes IV are Adwa and Mekelle. It is said
that Mekelle was much closer to his own subregional base in Enderta Province. Mekelle is the
city which started to be established in his reign while Adwa had been already important trading
center before his reign.
There had been five hilly villages and four flat villages prior to Mekelle. Yohannes IV decided to
establish his capital in Mekelle among five candidates. Existence of twelve small rivers, natural
beauty and local rulers’ rejection in other candidates are indicated as reasons of choice. After
death of Yohannes IV, Mekelle retreated from one of political center. Currently, Mekelle is developing as regional capital of Tigray.

2. OBJECTIVE AND METHODOLOGY
In this paper, we will focus initial term of Mekelle city which started to be established from latter
half of nineteenth century by Yohannes IV. The city is located in Tigray Region, the area masonry
culture has been to be succeeded from ancient period. We will approach the Emperor’s intention
at the time of making one of his centers from the existing his palace.
Following topics will be discussed in this paper for approaching the issue.
•
review of existing historical architectures
•
lifestyle of rulers in Tigray Region before establishment of Mekelle
•
the comparison of palaces in Gondar and in Mekelle
•
analysis of technical and social background which enable construction
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This paper is based on measurement of existing historical architectures, interview research and
literature investigation.

3. RESULTS
3.1 Review of Palaces of Yohannes IV
In this paper, following two palaces of Yohannes are mainly analyzed as existing examples.
i) Yohannes Palace

Yohannes IV constructed his palace situated on the top of small hills in Mekelle (fig.7). Construction was completed in 1876. Giacomo Naretti (1831-99), an Italian craftsman who was in
the service of Yohannes IV 1871 till 1876, engaged this construction project. About extent of
engagement, forward studies are expected, however he seemed to put his effort the best into producing imperial “Solomonic” throne. At the beginning, architectural surface is plastered by lime
mortar. From aspect of urban planning after his reign, Yohannes Palace and Abraha Castle which
was constructed by Abraha Araya at the beginning of twentieth century were chosen to be the
outstanding historical monuments for the sake of city planning in Italian period (Okazaki 2009).

Fig.7 Drawing of Yohannes Palace (plan and elevation), made by author
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ii) Yohannes Detached Palace
One more Yohannes Palace was existed in Agula, which is located beyond the mountain of Mekelle to
the north (fig.8, 9). Scale of this palace is smaller than Yohannes Palace located in Mekelle. There are
nineteenth century hall and his palace side by side. Hall is constructed of stone walls, two rows of inner wooden posts, with wooden bracket capitals and used for vast assembliesof Yohannes IV people.

Fig.8. Drawing of Yohannes Detached Palace (plan and elevation), made by author ..

Fig.9. Exterior view of Yohannes Detached Palace, photo taken by Y. Mano, 2011..
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3.2 Lifestyle of Rulers in Tigray Region Before Establishment of Mekelle
First of all, it is needed to understand how Tigray rulers lived their life former period of Yohannes
IV to analyze intention of making city. Period of Ras Wolde Selassie, the last years of eighteenth
century and the beginning of nineteenth century, is focused in this chapter. While imperial power
in Gondar declined, he was in power in especially east part of Tigray Region. Some European
people conducted their journey to there and hand down documents in their diary. We can understand some parts of ruler’s life from these diaries.
About life of Ras, Nathaniel Pearce, Englishman who visited Tigray and took service with Wolde
Selassie, says: “the Ras amused himself by changing his residence every twenty days or month,
to his favourite towns and country seats, namely, Antalo, Chalikot, Moculla, Fellegdaero, Gibba,
Lama, and Guravdeukdue in Wojjerat. In these places he kept his feasts and fasts, with the greatest
comfort”. From this witness, we can understand Ras’s life as rather succession of moving capital
(in this case, “capital” is not correct, because he is not emperor) than settlement life. It is thought
that he owned his dwellings in each place, and he lived to make his round in some focal points.
It is also remarkable that his life and church had a close relationship. Actually, Chalikot Selassie
Church, which Ras Wolde Selassie dedicated, is remained in Chalikot.
For understanding concrete their residence, residences of Ras Mangesha Yohannes, natural son of
Emperor Yohannes IV, in Aksum and Adwa, which were surveyed by The Deutsche Aksum- Expedition, are useful. In the compound, reception hall of circular building is in the center, and residence of Ras and his wife of circular and rectangular architecture is its behind. Also in Chalikot, a
large round building has been abandoned without roof (fig.10). The function of origin is not clear,
however local elder man agreed it had been house of the Ras Wolde Selassie. Whether it is correct
has not been solved, however it is thought that compound and residence in Chalikot is more like a
residence of Ras Mangesha than Yohannes Palace. Actually, residence of Pearce, which is drawn
by another traveler Henry Salt, is exactly circular one in local method.

Fig.10. Exterior view abandoned building in Chalikot, photo taken by Y. Mano, 2011..
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In these meaning, Yohannes Palace in Mekelle obviously has larger scale than former period. However it is also pointed that there are common points between Mekelle and former regional capital
such as existence of reception hall and garden. From aspect of city composition of Mekelle, there
is Tekla Haymanot Church next to Yohannes Palace, which dedication is related by Yohannes
IV. Building of the church has circular plan, which is often seen in Ethiopian Orthodox Church.
3.3 The Comparison of Palace in Gondar and in Mekelle
When Yohannes IV intend to construct larger scaled palace, what he could refer to the easiest was
the castles located in Gondar (fig.11). When we compare of Fasiladas Palace, the most monumental architecture in Gondar built in 1636, and Yohannes Palace in Mekelle, we can point some
common things. From functional aspect, existence of towers, hall and garden which can get vassals together is pointed. However when we focus each details, some differences are shown. For
example, tower of Yohannes Palace shape rectangular while Fasiladas Palace circular. Also lintels
are often utilized in Yohannes Palace while arches are often in Fasiladas Palace. Moreover, it is remarkable that Yohannes Palace is more conscious for solemnness. As shown in west elevation of
Yohannes Palace, the entrance has a symmetrical facade. Back of entrance, rectangle hall which
has two rows of masonry posts is arranged. Throne of Yohannes IV which was made by Naretti,
is located in the second story floor. Certainly, whether he referred to Gondar or what he referred is
not solved. However from these matters, it is estimated that Yohannes attempted to show his power as Ethiopian Emperor through making his palace and city which substitute period of Gondar.
In elite buildings of Tigray rulers, such a solemnness had not seen before period of Yohannes IV.

Fig.11. External view of Fasiladas Palace in Gondar, photo taken by author, 2008
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Palaces of Gondar with high castle walls situated on the top of hilld played as focal points within
the network of human activities spread all over area. As urban formation, it could be categorized
as “dispersed” system. Villages and settlements were scattered topographically and related each
other in especially visual and acoustic meaning (Shitara 2008). Also in Mekelle, the palace is
situated on the top of small hills. Historically, Ethiopian Emperor tended to make their capital
on the top of hill from period of moving capital. It is easy to imagine that the reason is from
military and defense issues. It is expected to compare arrangement of Mekelle with arrangement
of army to find relation between moving capital and Mekelle as settlement capital in the future.
3.4 Analysis of Technical and Social Background which Enable Construction
In this chapter, the palaces itself are focused. We analyze the construction method and technique,
and then consider the social background in reign of Yohannes IV.
When observing how to make walls, it is revealed that they use horizontal wood for arraying its
height. Also they use plenty of woods for lintels and openings even in wall. This construction
method is almost common with tradition of church architecture (though Yohannes Palace doesn’t
have “monkey-heads”) (fig.3). From traditional context of Tigray Region, they tend to utilize
woods and not to make arches. Wooden ornaments which are shown in pillars and openings have
been also seen in church architecture. For example, bracket capital of Yohannes detached palace
can be categorized as a typical wooden prototype for all the rock-hewn bracket capitals (Plant
1985). From these matters, it is thought that Yohannes IV tend to realize his palace to utilize
method and technique which had been established in Tigray Region.
On the other side, there are some differences. Especially, large-scale hall in ground floor had not
been seen until construction of Yohannes Palace in Tigray Region. He attempted to realize this
space making two rows of thick masonry posts and utilizing thick woods for beam. It is said that
woods which were utilized in Yohannes Palace were transported from Desa Forest about 60km
away from Mekelle. Certainly Mekelle seemed to have nature in those days, however it is estimated that high quality woods which enable to construct Yohannes Palace were limited. Existence
of balcony and ornamental handrails made from woods are also pointed. It may be working of
Naretti because he concentrate on wooden crafts such as throne.
Yohannes Detached Palace is more local working. Though there is a hall also in this palace, it has
smaller scale and utilized local method. While they have wooden bracket capital as already said,
basic method of construction is same as traditional dwelling, “hidmo” (fig.6, 12)

Fig.12. Internal view of hall of Yohannes Detached Palace, photo taken by Y. Mano, 2011
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From social aspects, it is remarkable that Yohannes IV have a political power to realize these
architectures in meaning of material supply and manpower. About construction project in former period, Pearce witnessed that farmers gather voluntarily when church or ruler’s residence is
constructed. That is to say, socially this construction can be captured in succession of traditional
feudal system which was ruled whole of Ethiopia. Study about concrete craftsmanship is expected
in the future.

4. CONCLUSION
In this paper, we have attempted to approach the intention of Yohannes IV at the time of making
city of Mekelle which started to be established from latter half of nineteenth century. For this purpose we especially pay attention to his palace, Yohannes Palace located in Mekelle and Yohannes
Detached Palace in Agula.
Yohannes Palace in Mekelle is obviously larger-scale residence than former period’s residence
in Tigray Region. Before period of Yohannes IV, Tigray rulers lived to make his round in some
focal points. Though Yohannes cannot settle down only in one place because of military affairs,
Yohannes Palace can be defined as architecture which is more conscious to settlement. Perhaps
Yohannes may attempt to show his power as Ethiopian Emperor through making his palace and
city which substitute period of Gondar, declined capital located in Amhara Region. Actually, Yohannes Palace is more conscious for solemnness considering symmetry and depth. While he realized larger scale building which had not existed until then, he followed a tradition of Ethiopian
and Tigray rulers. He situated his palace on the top of small hills and Tekla Haymanot Church
which dedication is related by Yohannes IV himself next to his palace.
About Yohannes Palace itself, he realized the larger scale palace which to utilize basically method
and technique which had been established in Tigray Region. Yohannes Detached Palace was more
and almost utilizing local method. Large-scale hall of Yohannes Palace is realized by making
thick masonry posts and utilizing thick woods for beam which were transported from a far place.
From the meaning of material supply and manpower of construction, it is clear that he had enough
political power to realize this big project. That is to say, it is said that the feudal system of Ethiopia
and techniques and method of traditional architecture are succeeded until this period. Study about
concrete craftsmanship is expected in the future.
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ABSTRACT
Redevelopment is being trends for past decades. Many of the projects are taking places in waterfront areas;
due to location, the change in land-use, and change in image of waterfront areas. Most of the world famous
waterfronts were influential because they were used as ports to function the near by cities. As time past,
the system of trading changed its style, by using bigger ships that cannot reach the ports, the ports were
no longer being used. The negative image of ports accelerated the negative spiral of abandonment. Since
1980’s, many redevelopment projects started to recover the image of waterfront from obsolete to forefront.
Former ports were converted into mixed use areas where people could establish their own lifestyles. These
redevelopment projects have overcome the problems of having a new lifestyle at waterfront areas; especially,
water risk management. The solution to the water risk management is deeply related to the lifestyle itself.
As the redevelopment project in Shinkiba, the waterfront at Tokyo Bay, is being discussed, water risk
management and lifestyle must be learnt from the forefront projects: such as Amsterdam Netherlands, and
Hamburg Germany.
Keywords: Waterfront, risk management, redevelopment, flood control, Shinkiba, Tokyo, Amsterdam,
Hamburg

1. INTRODUCTION
Ports located at urban waterfront are facing difficulty to survive as live ports, that some of them
are shifting its land-use from industrial use to mixed use. Within the change in land-use, improvement of making consideration to environment as a part of the city is needed. Development with
this thought is now the common recognition through out the world. It is important for us to now,
establish design method for future development of thrive waterfront.
Development in Shinkiba, industrial waterfront area located at Tokyo Bay, is now on the table.
In order to draw its future project, it is necessary to study from Amsterdam waterfront as present
project, Hamburg as forefront project.
1.1 History of Shinkiba
From Edo Era, Fukagawa was being used as timber yard. In 1972, wood processing industry,
wood distribution firms and other related firms moved to 134ha in reclaimed land at Tokyo Bay,
and Shinkiba was made. Organizing timber yard and canals was necessary for water risk management and this event caused the redeployment.
Structural change in wood processing industry and wood distribution firms was made. The wood
industry no longer needed waterfront area to workflow. Due to the change in needs, firms with
no relation to wood industry have taken over about a half of Shinkiba, in the past four decades.
Lack of needs in water by wood processing industry, some parts of Shinkiba became distribution
centers with the potential of the location.
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Other areas of reclaimed lands at Tokyo Bay is now planned as complexes of residents, offices,
and shops. Differ from those areas, Shinkiba is still planned as industrial area that no residents
are allowed to be placed. With the background mentioned, some land owners of Shinkiba founded
Shinkiba Consortium in July 2006.

Fig. 1. Map of Shinkiba (area outlined with pink line)showing the distance
from the center of Tokyo (pink spot) with yellow lines

1.2 Redevelopment in Shinkiba
Tokyo metropolitan government mapped out in February 2004 a basic policy of waterfront plan.
In parallel with innovate distribution center, it aims to form active and picturesque bay area.
I. Coexistence of metropolitan function and port function
(i.)Leading project for urban regeneration
(ii.)Activate inner port area
(iii.)Respond to the changing needs of land-use
(iv.) Make the waterside attractive
(v.)Enhancement in risk management
II. conservation reserve of natural environment
(i.) Expand in network of water and green
(ii.) Biodiversity conservatory waterfront
III. Forming an environmentally friendly waterfront atmosphere
(i.) Eco friendly distribution system
(ii.) Contribution to recycling society
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Other than policy mapped out from Tokyo metropolitan government, Shinkiba consortium has independently mapped out guideline for redevelopment in Shikiba area. Main five streams as followed:
I. Ensuring security by organizing revetment
II. Landfill the timber yard for the creation of new land
III. Creation of improved waterfront with activities
IV. Continuation of the environmentally friendly industry (ex. wood processing industry)
V. Introduction of residential, cultural, and medical function
1.3 Risk management in Shinkiba
Waterfront areas are always imperiled by water damages. Guideline for Shinkiba redevelopment mentioned, I. Ensuring security by organizing revetment. This is because Shinkiba is not
ready enough for tides at this moment. In Tokyo Bay, tide prevention must be set at AP+6.5m.
Since Shinkiba area does not have any barrier to prevent tide, permission of having residential
function has not being approved. If, coastal levee was made to cover all the areas of Shinkiba
with AP+6.5m, it will cost over 100 billion yen (about 1.25billion dollars, 2012.07.12). The
topic of having coastal levee was discussed whether it is worth spending to change its land-use.
Since the Great East Japan Earthquake in 11th March 2011, much recognition has changed. Tokyo
metropolitan government revised the potential of Tokyo Bay area for coming disasters. Shinkiba
suffered serious damage of liquefaction. In some areas, revetment has high possibility of collapsing caused by liquefied ground. Many landowners of Shiniba are worried about the security of
Shinkiba. Shinkiba Consortium has recognized the importance of getting ready for the coming
disaster not only the revetment issue but many other risks it could be caused.

2. METHODOLOGY

Fig. 2. List of 2) Sections
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The paper will examine the lifestyle established through the relation to the water in Amsterdam,
and Hamburg (and Rotterdam). Those two (three) case cities are widely famous for having
lifestyle with water.
The author has applied the following methodology to accomplish this research.
1) Interviews
Interviews were made at four facilities.
Amsterdam
-About Ijburg Development Project
by Mrs. Nels van Malsen (former Ijburg Information Center staff) 2012.03.02. 14:00Hamburg
-About IBA Hamburg
by Mr. Holtz and Mr. Lied (IBA Hamburg Project Coordinator) 2012.03.06. 14:00-16:30
-About Water control in Hafencity
by Mr.Nohme (BSU staff) and Mr. Ratjens (HPA staff) 2012.03.07
-About Hafencity Redevelopment Project
by Mr. Oschatz (HafenCity InfoCenter im Kesselhaus staff)
2) Drawing Sections
From the field survey, several key spots were selected. Not all the key points are in
redeveloped areas but they are part of the waterfront areas. One of the key points has no
water in the picture nor the section for now. However, it is the special sample to study the
relationship to water.
The section will be shown with the survey photo and aerial photo showing the line of section.
3) Define relation between lifestyle and water
Section drawn by methodology 2) will be defined by the points listed beneath.
a) Scale of water and its surroundings (large, medium, small)
b) Physical connection to water (ex. boat station)
c) Accessibility to water (positive, negative)
d) Possession of water (public, private)
Methodology 2) and 3) will be defined together.

3. DATA
3.1 Amsterdam
In Amsterdam, a development project called Ijburg is now on going at eastern coast, as seen of
figure 3-1.. In Netherlands, 1/3 of the land is beneath water level, that embankments have assisted
lives of Netherlands. With the effort, Netherlands have created land but it was never enough.
Population density is higher than Japan, and the population of Amsterdam is still increasing. The
idea of creating a brand new land at Ij Lake was first promoted in 1965. In 1996, city council
acknowledged the master plan for having an island in Ij Lake. Amsterdam has selected East and
South side of Amsterdam as nature reserve, Ij Lake was the only possibility of increasing land.
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Fig. 3-1. Map of Ijburg and redeveloped area (area outlined with pink line)
showing the distance from the center of Amsterdam (pink spot) with yellow lines

The plan was to create home for 45,000 people, 18,000 families and 12,000 jobs. However,
citizens were concerned that building a new land might cause destruction of environment. The
protest intensified in 1997. The crusade won the majority of vote, but it was not enough to officially stop the development project. Even though, the crusade could not stop the project, the city
accepted the concern of citizens. The plan gave a best care to not break the environment. The
landfill is not made up of low land with embankment. To avoid the amount of lake water getting
decreased, filled up the land with sand and created canals in two directions. The canals will be the
part of Ij Lake water cycle in order to minimize the possibility of having environmental effects.
In one area of Ijburg, there is a floating house village. No ground construction is needed that it
has less impact on surrounding environment. The floating house project is aiming to have a sustainable dwellings.
In the first construction of Ijburg, 6 islands were made for 9000 dwellings from 2002 through
2012. In the second construction, 4 islands were planned to be created but due to the denial of
county council, it is being delayed. The Ijburg project is on going even in the rough situation is
because Amsterdam needs low cost houses near by the center of the city to offer to the people in
week position socially. This action by the government will prevent slams and rich and poor could
live together in the same districts. In Ijburg, all the districts have to be sold 30% for rich, 40%
for middle class, and 30% for social housings. The Ijburg project has a positive effect for entire
Amsterdam that it is preventing slams to occur. From the lesson of Ijburg project, development
projects must have positive influence for the entire city itself.
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Sections
Canal in Amsterdam (large)

a) Scale of water and its surroundings: large
b) Physical connection to water: street / plaza / boat station / boat house / ship
c) Accessibility to water from building: negative
d) Possession of water: public (boat houses are private)
Canal in Amsterdam (medium)

a) Scale of water and its surroundings: medium
b) Physical connection to water: street / plaza / boat
station / boat house
c) Accessibility to water from building: negative
d) Possession of water: public (boat houses are private)
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Canal in Amsterdam (small)

a) Scale of water and its surroundings: small
b) Physical connection to water: boat station
c) Accessibility to water from building: positive
d) Possession of water: public

Borneo Island in Amsterdam

a) Scale of water and its surroundings: medium
b) Physical connection to water: boat station
c) Accessibility to water from building: positive
d) Possession of water: private
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Java Island in Amsterdam

a) Scale of water and its surroundings: small
b) Physical connection to water: promenade and boat
station
c) Accessibility to water from building: negative
d) Possession of water: public

Between Borneo Island and Sporenburg Island

a) Scale of water and its surroundings: large
b) Physical connection to water: promenade and plaza / bridge / boat and ship station
c) Accessibility to water from building: negative
d) Possession of water: public
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Water plaza in Rotterdam

a) Scale of water and its surroundings: large
b) Physical connection to water: promenade and dockyard
c) Accessibility to water from building: positive
d) Possession of water: public
Rotterdam former storage
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a) Scale of water and its surroundings: large
b) Physical connection to water: café and boat station
c) Accessibility to water from building: negative
d) Possession of water: public
3.2 Hamburg

Fig. 3-2. Map of HafenCity (area outlined with pink line) showing the distance from the center
of Hamburg (pink spot) with yellow lines.

Hamburg is located next to Elbe river that the city grew with the impact of having a big port. The port
brought up Hamburg to be the second biggest city in Germany after Berlin with the population of
1.7million. Like the other waterfront redevelopment cases, the port of Hamburg is no longer being
used. The ships became bigger that it could not reach the port any more. The port was abandoned
and used only as storage from 1960’s. Now, HafenCity project is on going, that this will increase
40% more of residential area in Hamburg. HafenCity has 157ha, 3.3km from East to West and 1km
from North to South. (31ha from the area are water. It has a similar number with Shinkiba.) The
project will offer houses for 12,000 people and jobs for 40,000 people. In 1997, city council has
accepted the project, in 2000 master plan was decided, and the project will be completed in 2020.
HafenCity project is nothing like other development projects because of the way of preventing water.
81

2012 Inter-University Seminar on Asian Megacities, Pacific National University, Khabarovsk, 06-08, Sept. 2012

Elbe river has 3.5m difference of tidal level within a day. In 1962, tidal level came up to 5.7m that
more than 300 people lost their lives. From the lesson of the disaster, 7.2m became the standard
for the embankments. Hamburg has experienced tide over 5.7m for eight times. The houses of
Hamburg is being protected by the 7.5m standard . however, HafenCity is located outside of embankment the city government set a special law only for HafenCity project. Other than having
embankment, it is allowed to raise the land or raise the building itself. HafenCity is not being
protected by embankment but allowed to have mixed land-use if the land or the building is raised.
The pros of this new way of redevelopment is as followed:
•
•
•
•

The construction does note have to wait for embankment to be settled. The construction of
buildings could be done at any moment.
The height of each buildings and the frequency of water seek could be different for all the
building situations. Each buildings could have each regulations.
It is not necessary to wait for the road construction to be done by the government. As long as
one could use the building and have positive access, the building is allowed to be used.
In case of tidal level beyond the height of embankment, only the HafenCity way could be
secure.

The cons of this new way is that embankment could change the height after construction is completed, but raising the land or the building is impossible after the completion.
The raise of land or buildings must have the base in 6.5m height. Beneath the height, the function
is limited. Many buildings set parking lots beneath the height and close the water gate when the
water rises. It does not have to be parking lots but it is not allowed to have residents beneath the
regulation of 6.5m height. In some places, entrance halls, cafes, and other commercial functions
are placed. Those functions are permitted because they are not effective to human lives. Like
parking lots, entrance halls, cafés and other commercial areas beneath 6.5m have water gates at
every openings. 25 bridges connect all the buildings for foot passengers at height of 7.5m. Even
in the situation of city is in flood, network for evacuation is always kept.
Canals from old time are still in use. In the main plaza, a pontoon is set up with the system of
floating up and down. The pontoon has infrastructure that they could open up a café or event
during the summer.
Hamburg environmental agency has mentioned that it is always important that each of the citizens
are aware of risks and know how to act during the flooding. When the water rises, some people
forget to evacuate their cars and they could be drawn into water. Every single person has to understand the risk and take responsibility of every action. The city will not take any responsibility
of flooded damages.
The city of Hamburg informs its citizens by using boards, panels, pamphlets, and Internets. The
city government is taking responsibility of informing and checking with the citizens. In 2007,
HafenCity experienced 5.65m height flood. It is being predicted that within two to three years,
another flooding will occur. It is extremely important that citizens have to take care of their security. With embankments, people feel secure and they might not be able to take the right action.
The Great East Japan Earthquake is one of the ex ample for that. The citizens believed that Tsunami will not hit over embankments. It is dangerous to over believe in some methods. Thinking
of possibilities and each person act with the thought of risk management is the most secure way
to prevent from disasters.
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Pontoon plaza in HafenCity

a) Scale of water and its surroundings: large
b) Physical connection to water: promenade and the plaza
c) Accessibility to water from building: negative, buildings overlap the water
d) Possession of water: public
City Hall arcade in Hamburg

a) Scale of water and its surroundings: medium
b) Physical connection to water: arcade and plaza
c) Accessibility to water from building: negative,
buildings are lined up right next to water
d) Possession of water: public
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Maritime Museum in HafenCity

a) Scale of water and its surroundings: no water
b) Physical connection to water: no water
c) Accessibility to water from building: no water
d) Possession of water: public

4. RESULT
In Amsterdam, hold back water that the building next to it has high possibility of having a close
relationship than in Hamburg. Since the embankments and water gates could control the amount
of water, the effect could be easily imagined. Many houses have their own boats docked in front
of their houses. The lives of people in Amsterdam could not be divided from water. Some sections were from Rotterdam waterfront. In Rotterdam, similar situation was observed. Many cases
have positive accessibility from the building next to it. Amount of water do not change that the
same relation to the water is always guaranteed.
From Hamburg cases, it is always negative to accesses directly from the building next to water.
Amount of water in Hamburg could easily be changed that it is difficult to set buildings with high
accessibility to water. Because Hamburg is opened to the big water, the building must be more
protective than in Amsterdam. For example, the last section shown has no water surrounding the
building. This is because, the building was from old time, and the land surrounding it has being
made recently to prevent from seeking water.

5. CONCLUSION
Development projects have a big chance of giving influence towards the surrounding environment and the city itself. For the future Redevelopment in Shinkiba had to be done with both
big and small points of views. From the city scale, water risk management could be thought by
creating embankment or raising the land or the building itself. From the smaller scale, water risk
management could be thought with the thought of every single person taking responsibility of
every action they take. Under estimating the effect of redevelopment could cause a great danger
to the whole city. In order to continue with the redevelopment project, the way of managing the
water risk and the lifestyle behind it must be thought with great care.
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ABSTRACT
In Japan, when the supply of electric power shifted from intensive mode power source to distributed power
source, photovoltaic (PV) systems were seen as feasible ways of providing households with renewable
energy. However, assessments of solar electricity potentials are not accurate enough to decide support
policy for diffusion of PV systems in Japan. It is necessary to increase efficiency and reduce uncertainty in
planning and performance assessment of PV systems. So this study approaches to construct wide-area and
detailed database that includes solar radiation and some other auxiliary parameters, and analyzes the plan
of solar energy use with GIS.
Keywords: Photovoltaic (PV) system, solar energy potential, Digital Elevation Model (DEM), Geographic
Information System (GIS), Solar radiation

1. INTRODUCTION
In Japan, when the supply of electric power shifted from intensive mode power source to
distributed power source, photovoltaic systems were seen as feasible ways of providing households
with renewable energy. However, its spread has not been promoted because of its high costs,
unprofitability, doubts about technology, insufficient information and bad natural condition.
The Japanese government established a policy, “feed-in tariff” in 2011. In addition, the great
Tohoku earthquake created a backlash against nuclear energy and, as a result, has accelerated the
demand for the spread of PV systems. However, there is still a gap between this attitude and actual
action. In order to promote the diffusion of PV systems, it is required to give more interest for PV
installation to provide effective information.

Fig. 1. This is the result of a survey in Yokohama City in 2009. The question is why you don’t install
a PV System. The four main Reasons are Economical rationality, doubts about Technology,
insufficient information and bad natural condition.
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1.1 Assessment model of the PV potential
In planning solar energy generation in a regional scale, it is necessary to understand the PV
potential and the demand of that region in long-term perspective. However, assessments of solar
electricity potentials are not accurate enough to make a roadmap for strategic energy planning.
Therefore, it is necessary to increase efficiency and reduce uncertainty in planning and performance
assessment of PV systems.
Wilson Rickerson, Solar Boston coordinator says “We needed a baseline, because you can’t really
get anywhere if you don’t know where you are. Without GIS, we’d have no concept of the size of
the city’s solar industry, how fast had it grown, and what potential it had.” [5]

Fig. 2. The City of Boston provides the Solar Boston web site as a public service to assist persons
estimating solar potential and to illustrate the potential value of installing solar panels at
locations in the City.[6]

1.2 Current European and American trends and issues of the assessment model in Japan
Among the key problems affecting the wider use of solar energy are strong spatial and temporal
variations in solar radiation patterns influenced by many factors. For example, the basic patterns
of seasonal and daily variations given by astronomic factors are strongly modiﬁed by changing
atmospheric conditions (e.g., clouds, aerosols, water vapor, and ozone). At local scales, the patterns
are modiﬁed even more due to varying local conditions (for example, sky-view obstructions,
temperatures, etc.) [1]. Suri et al. indicate that GIS is useful tool for an assessment of the potential
solar electricity generation considering these various factors [2][3]. Recently, these assessment
models using GIS are mainly finding increasing use in European and American (Solar Boston[6],
SolarGIS[7], In My Backyard [8]) . Compiling a database of PV potential, and publicizing the
information and the incentive via the Web, these are expected as a platform for promoting the PV
market penetration.
Japan’s Ministry of the Environment (MOE) released the results of a study on the introduction of
renewable energies on April 21, 2011. MOE aims to improve the accuracy of the previous study
released in March 2010 on the potential of renewable energies such as photovoltaic power (nonresidential), wind power (onshore and offshore), small and medium-scale hydroelectric power,
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and geothermal power. Moreover, the Ministry estimates the possible economy of introducing
of such energies by assuming specific scenarios of costs and return. However, because the PV
potential in this study is limited to prefecture scale, this is not accurate enough to decide policy
for promoting solar energy [4].
Further detailed PV potential is also calculated in each regional renewable energy vision, but the
standardization or unification has not been achieved. Accordingly, this potential is sometimes
arbitrary. Apart from this, there are simulators of calculating each house’s PV potential produced
by municipalities or sales companies. And also, there is a sophisticated simulation software for
house’s PV potential [9]. This software is able to simulate electricity generation under different
conditions varied by each system. However, because these simulators are limited in small area
evaluation, these are not used for wide-area energy planning. Therefore, it is important to consider
both scalability and accuracy.

Fig. 3. Japan’s Ministry of the Environment (MOE) released the results of a
study on the introduction of renewable energies on April 21, 2011.

1.3 Objectives
In the study of PV potential in Japan, the data of hours of sunlight in AMeDAS (Automated Meteorological Data Acquisition System) is often used for estimation of solar radiation. There are
840 points throughout Japan. On the other hand, Japan’s topography is complex as it is dominated
by mountains and volcanoes. Additionally, the solar radiation is different depending on building
surroundings and rooftop structures. Consequently, it needs to close the gap between potential
and actual usage of energy generation. Geographic information system (GIS) can be the tool of
improving the potential assessment more systematic and accurate [4].
This study approaches to construct high-resolution and detailed database that includes solar
radiation and some other auxiliary parameters, and analyze the plan of solar energy use with GIS.
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Fig. 4. The Solar Analyst module in ArcGIS can be used to calculate Wh/m2 at the surface at the local
scale. Inputs to this process are a digital elevation model (DEM), the latitude of the scene center, and
the date and time that you wish to accumulate insolation. You can specify a portion of a day, or a
range of days such as a week or month.[11]

2. METHODOLOGY
2.1 The definition of PV potential in this study
MOE’s introduction potential definition is “the amount of energy resources which take various
limiting factors for energy collection and utilization into consideration. This amount is a portion
of the abundance.” Similarly, this study’s definition also considers various limiting factors, such
as topography, shading, and rooftop area.

Eps( kWh ) = SolarRadiation( kWh / m 2 ) ´ AvailableArea ( m 2 ) ´ Efficiency

(1)

This formula used to calculate Electric generation from Photovoltaic System (Eps). Solar radiation
is the factor of natural condition including both of topography and shading by surroundings.
Available area is rooftop area of each house. Efficiency is included system performance, efficiency
decrease by temperature and inverter losses.

2.2 Estimation of Solar Radiation
This study using the area solar radiation tools on ArcGIS. The Area Solar Radiation tool is used
to calculate the insolation across an entire landscape. The calculations are repeated for each
location in the input topographic surface, producing insolation maps for an entire geographic
area. Using the area solar radiation analysis, the global insolation (direct + diffuse, WH/m2) has
been calculated for the entire study area showing where the highest amounts of radiation are [10].
The solar radiation tools can perform calculations for point locations or for entire geographic
areas. This involves four steps:
1.

The calculation of an upward-looking hemispherical viewshed based on topography.

2．Overlay of the viewshed on a direct sunmap to estimate direct radiation.
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3．Overlay of the viewshed on a diffuse skymap to estimate diffuse radiation.
4．Repeating the process for every location of interest to produce an insolation map.
Direct radiation is intercepted unimpeded in a direct line from the sun. Diffuse radiation is
scattered by atmospheric constituents, such as clouds and dust. Reflected radiation is reflected
from surface features. The sum of the direct, diffuse, and reflected radiation is called total or
global solar radiation. [10]

Fig. 5. This figure illustrates the overlay of a viewshed on a sunmap and a skymap. Gray
represents obstructed sky directions. Solar radiation is calculated by summing direct and
diffuse insolation originating from the unobstructed sky directions. [10]

3. STUDY AREA
This research selects Yokohama city as study area. Yokohama is one of the Environmental model
cities (Japan), and selected the smart city demonstration test area, and about 8,400 sites intend to
install PV system. Yokohama city consists of many different building and spatial structures. The
city contains consists both buildings with low level structures that are considered easy for PV
installation but mid to high level buildings that are considered difficult for PV installation.
This paper will examine how to set the standards that will promote policy making to promote the
diffusion of PVs in areas like Yokohama City that involves different energy potential within a
community.

4. RESULTS
First, this paper examined the annual solar radiation which took account of the combination of
slope and cardinal direction. The annual solar radiation also took account for the difference in the
amount of annual solar radiation between the cardinal directions. As a result, the result came out
as South direction with the greatest amount of radiation and this decrease as it heads towards the
North direction. Also, east facing slope had a higher amount solar radiation compared to west facing slope. This result may have been affected by Yokohama cities characteristic where the ocean
is towards the east. From these results, it is wise to say that energy planning shall be based on
topography rather than household.
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Fig. 6. This figure is
the histogram of mean
annual solar radiation
each house. It represents
the ununiformity of solar
energy potential for each
house in a local scale.

5. CONCLUSION
According to the result, this study indicates three points of view on support policy for the diffusion of photovoltaic system, as follow:
1. By looking at it in a local scale, the annual radiation of a south facing area can be as great as
five times that of a slop facing north.
2. By using the building area data, surrounding buildings also have effect on PV potential at a
household scale. Cities with mid to large scale buildings had the greatest effect.
3. City of Yokohama contains many individual housing which requires the measurement of roof
area and slope in order to provide an accurate potential assessment.
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ABSTRACT
This paper examines city through animation. The primary field will be Japan. The objective of this paper
is to make clear the relation between future cities portrayed in animation and that of people’s conscious.
The reason behind choosing animation to examine future cities is because many of them portray social
backgrounds in it. Also, if the animation became a social phenomenon, it’s most likely remembered and
shared within the mind of people in that generation. This paper is distinct because it puts light on how
people share similar beliefs unconsciously through animation.
Keywords: Social background, anime, shared conscious, values, image of cities

1. INTRODUCTION
1.1 Background
In this paper, entertainment media such as television animation and animation movies is abbreviated to the term “anime.” In today’s society, it is correct to say that Japanese anime have spread
through out the globe and many people are familiar with the term. Anime have not only influenced
many Japanese, but with the emergence of many popular anime series, it has influenced people of
all ages all over the world. Anime dates as early as the 18th Olympic at Tokyo and has a 50 year
history. Japanese anime has continued to grow by involving itself into popular culture such as
music, technology, and cities. Anime is now considered as part of Japanese culture.
The author of this paper has come up with a hypothesis that “Each anime strongly displays the
social background of when it was created.” For example, the very first anime “Astro Boy” was
produced during Japan’s economic growth and portrayed a setting with futuristic cities and technology. However, animes that were created during an economic recession portrayed a cyber society. Anime gradually stopped portraying a utopia but instead a dystopia. No matter when the
anime was created, the viewers seek for realistic background in anime. The reality in this paper
does not consider the hardware reality but more the message the setting in the anime is trying to
convey. If the anime was created with the influence of social backgrounds, there must exist reality.
With this, the viewers will not just view the anime as a form of reality, but will most likely instead
sympathize with it and try to interpret that reality in its own way. Whether the production side
purposely incorporates this reality aspect, each individual anime has its own social background
incorporated. This is because the creators of the anime live through that social background.
1.2 Works used for research
This paper will use Japanese anime. However, the social background involved will not be limited
within Japan. The changes in international environment and background that effects Japan is also
incorporated in the social background.
There is not limit to the range of anime used in this paper. Anime aired on TV started in the 1960s
so this paper has the potential of using anime from the past 50 years. This paper will however
focus greatly on anime that brought upon a social phenomenon. The quality of the phenomenon
and anime is evaluated by the TV rating, if its made into a movie, and if the anime is popular
internationally.
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1.3 Hypothesis
There is a gap between the future visions of the people living through the generation to that of future vision desired through social structure seen through social background. The quick construction of sustainable society comes through filling this gap.
1.4 Objective
The objective of this paper is to make clear the relation between the future image of cities and
people’s conscious through the settings portrayed in anime. Making this clear will reveal what
the people who lived through that generation desired. This will also make possible to determine
whether the desire matches that of what the society desired at the time and if that future image of
cities became a reality. Revealing the connections between society and city, society and the share
of unconscious values will show great potential not only limited to the field of anime. This paper
will reveal only this connection but I intend to expand this research in the near future.

2. METHODOLOGY
These points will be used for this research
・All anime from past to present
・The social backgrounds of popular anime
・Real-space cities
This paper will first map the anime in chronological order. The mapping will be done by comparing the date the animation aired and the setting the story of the anime takes place. By comparing the difference, it will reveal whether the anime was looking into the future or into the past.
Also, this map will help to visualize how much the level is. This paper will have the graph which
graphed only the popular anime. Anime that can’t be fully explained through the two comparisons
will be explained with additional detail.
For the second stage, I will examine the plots. There are plots that are isolated but there are anime
with long term series. Examination will be done understanding these aspects.

3. RESULTS
3.1 Mapping

Fig. 1. Chronological Mapping of Major anime （Full graph is attached）
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The figure above is the result. The X axis represents the year the anime was aired and the Y axis
represents the setting the story of the anime takes place. The white circle represents when the
original work was announced. The black circle represents when the work was produced into an
anime. If the anime has a higher Y value (year the story of the anime takes place) is higher than
that of X (the year anime aired), the anime has a futuristic setting. If the X is higher than the Y,
the anime takes place in the past. Also, even though there is already a lot of anime mentioned on
the graph, the anime which can’t be plotted because it’s not within the range of the graph is listed
outside of the graph. These anime will also be considered and examined.
However, anime series has some complications. First, the setting of the anime is greatly affected
by the first series. For example, because the Super Dimension MACROSS took place near the
year 2010, it’s natural to think that the second series titled MACROSS PLUS will take place
farther in the future. This is because the connection between the first series and the second series
will be weak. Without this connection, unless the anime has a decent amount of fans, the series
will be considered boring. To make things clearer, the past of an anime with a futuristic setting
can also be considered the present time of when the anime is aired. It comes too close to reality.
Also, recently new features have shown up from animation like the word “MOE.” This work
can be used in many situations and objects. This word is a synonym to the word “cute” with a
much more fetish tone and was mainly used to describe anime characters. What this means is that
anime’s has more features to the viewer than it did when it began 50 years ago. There are many
current viewers in today’s society that views anime for the sole purpose of “moe.” These complicated features are not included in this paper. However, it will make possible to determine the
reason why some animes are popular. Anime that incorporates these new features are those that
aired after 2000 which will not be researched in this paper.
3.2 Analysis
The paper will now examine the anime individually.
1) Astro Boy
There is an anime called “Astro Boy.” This anime aired in 1963. The anime takes place during the
era where Japan has began its economic growth in 1954. Also, 1963 is the year where the energy
revolution began and where the growth really started to kick in. At the same time, the original
work was created in 1952 which explains the hopes and dreams incorporated in its futuristic background. Then the economic growth began the Tokyo was chose to be the Olympic host in 1959.
Because of this positive mood is it believed that Astro Boy was chosen to be animated. In 1963,
technological innovation was significant. This is why the year 2003 setting of Astro Boy incorporated Robot Technology, Mobility Technology, and futuristic cities to the point where viewers
were able to view it as “believable that will come to reality.” This is what sharing of values through
social background is. The work had a form of reality that was sharable which led to the high viewer rating of 30%. This number represents and proves how many people were able to relate to the
anime. If this anime were to air in today’s society, there may be moments where they are able to
relate with the knowledge, but people will not be able to relate with the reality portrayed in it. This
means that’s current society is not able to relate due to the social background. With this truth, even
though this anime is in the super futuristic zone, there was a social background that was permitted it.
2) AKIRA

From a view outside of Japan, the anime “AKIRA” “Ghost in Shell” and “ MACROSS PLUS”
is very famous anime of Japan. It was able to be understood and recognized by the international
viewers because it was highly rated.
Lets begin with AKIRA. AKIRA’s original manga was published in 1982. The anime aired in
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1988 and the setting is 2019. Just like Astro Boy, the anime is set a time period 30 years ahead of
the original production. Although it is in the same super futuristic zone as that of Astro Boy, the
magnitude of its futuristic vision is significantly different. Astro Boy setting is very bright and
portrays a very happy future. However, AKIRA has a very depressing future filled with growth
and destruction portrayed through a boy’s friendship in the story.
A significant feature in AKIRA is that the future city derives from actual city plans that took place.
It incorporates the “Tokyo Plan 1960 by Kenzo Tange”. The story takes place in a location in Tokyo that gets annihilated from World War 3. The main functions are than replaced to Neo Tokyo,
which is built in the Tokyo middle Tokyo bay through reclamation of land after the war. The story
begins with this background and in the end, even Neo Tokyo gets destroyed.
Another characteristic to this anime is how much feelings the viewer or the reader of this work
has towards it. This can be said because the publication of the original manga is not the same as
the production of the anime. Susan J. Napier examines that “The reason why this movie gained
so much popularity is because of the combination between the high quality of animation and the
desolate and complicated but yet appealing story.” From this examination, it can be said that AKIRA is a very popular anime even from a foreign stand point because of its high quality. The high
quality is very important to portray the futuristic city that played a vital role in the story. The quality of the anime’s visual will not be incorporated in this paper but can be said plays a vital role.
After the Oil Shock in the 1970s, the economic growth comes to a slow. In this era, high construction buildings were being built constantly. Maybe with this mood that the original comic
incorporated megacities and the viewers were able to relate with it. The famous science fiction
movie “Blade Runner” takes place in 1982 and also portrays similar levels of megacity as that of
AKIRA. With this relation, perhaps the whole world was in this similar mood. In 1988, the economic bubble was on its high and building called hyper buildings that go up high as 1000m was
being considered and dreamed. However, the economic danger was always lurking. And like how
it was portrayed in AKIRA, the growth of Neo Tokyo and its down fall can be strongly related
with Japan’s economic growth and its decline.
3) Gundam series
There are exceptions to settings eras to anime. The anime that does not fit inside figure 1 is the
Gundam series. Gundam has its own ways of counting years.
This anime is set in Space Generation setting. This setting was incorporated probably because the
story is so out fetched and unbelievable that it was hard to fit it inside an AD setting. The anime
Battleship Yamato has a setting of 200 years in the future of its aired date. Using a different method of counting years may seem more realistic than being told that its 200years ahead in the future.
The Gundam series takes place in space and uses human form robots and unknown technologies
which make predicting and relating with the anime difficult.
However, this anime was able to relate with many people. The ratings in the beginning were not
a success but gained its popularity later on is now doing reruns. There are many variations to this
anime and is continuously updating which proves its popularity.

4. CONCLUSION
Futuristic cities portrayed in anime are greatly affected by the social backgrounds. Also, it proves
the connection between future images of city with that of conscious in people’s mind. At the current situation, there is not enough research data to come up a conclusion. However, by examining
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more anime and researching the data relating shared conscious, this papers hypothesis will be
stronger. The phenomenon created by anime is affected by the conscious of people’s mind. This
is because the viewer uses the social background as filter to understand the works presentation
and sympathize with it. The Boom means for many people to “become addicted” to the anime.
Generalizing this boom is similar to sharing values. Within the work, the authors and those that
support the production is feeling a social background that is hard to portray as a cover. This is
because they are thing of ideas for their work to portray reality.
I plan on expanding this research to make clear of the hypothesis I have come up with. Also, not
only anime but I would like to expand my research by incorporating videos that introduce new
forms of technology.
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A study on vitalization of tourism exchange and local tourism
between Korea and Japan
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ABSTRACT
The ratio of Japanese among foreign travelers visiting Korea is around 40%, keeping the largest proportion
and the number of Koreans visiting Japan has been keeping increasing gradually and occupying the largest part since 1988. But statistics shows that 70.8% of Japanese travelers visits Seoul only and 44.7% of
Korean travelers visits Tokyo. This paper reviewed current situation of tourism exchange between Korea
and Japan with statistical data from authorities and precedent researches, focusing on both states and problems of local tourism in order to suggest measures to promote local tourism through cooperation between
Korean and Japanese local governments. Taken as a whole, this study suggests 5 directions to vitalize local tourism : 1) to develop package tours, 2) to establish joint research system, 3) to establish information
provision system for preventing disaster, 4) to cultivate human resources conversant with Korea and Japan,
5) policy support from central government. Taking everything into account, this paper tried to understand
the issues of vitalization of local tourism between Korea and Japan and to suggest ideas for tourism exchange improvements, but more quantitative researches need to be given to find more feasible solutions.
Keywords: Korea-Japan tourism, tourism exchange, local tourism, local government, tourism cooperation

1. INTRODUCTION
Local governments have emerged as important political, economic and social actors with a trend
of localization, which is gradually developed to an embodiment of local autonomy, change to
defederalization and decentralization. With the implementation of local autonomy, it is thought
that autonomous local management and financial independence are matters to be considered. But
one of the most significant policies is tourism promotion for vitalizing local economy. Local governments anticipate both creation of local employment through vitalization of tourism industry
and an increase in tax revenue through an increase in spending by tourists. That’s why they are
focusing on tourism promotion.
Besides, tourism promotion has become a core strategy for local governments on the ground that
low fertility and population aging trend decreased a sedentary population of suburbs, widened
rural-urban gaps and economic gaps between metropolis and a small town.
Let me start by considering states of Korea and Japan. As you know, national events such as 1988
Seoul Olympic Games, 2002 Korea/Japan World Cup and 2002 Pusan Asian Games brought
many tourists to Korea and the number of inbound travelers exceeded 9 million people first time
in 2011. Japanese accounted for the largest part of them. As for Japan, the number of inbound
travelers is recovering from 3.11, Higashi Nihon Daishinsai, 2011. Likewise, Korean accounted
for the largest part of them.
* rang1207@sfc.keio.ac.jp
** maunz@sfc.keio.ac.jp
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One should, however, note here that most of the Japanese and Korean travelers visit around metropolis only. Particularly, it is found that most of the inbound travelers in Korea visited Seoul only in
2011. We can see that it is an urgent issue for local governments to promote tourism. From that standpoint, this study will review current situation of tourism exchange between Korea and Japan with
statistical data from the proper authorities and precedent researches, focusing on both conditions
and problems of local tourism. And also this paper will suggest measures to promote local tourism
through cooperation between Korean and Japanese local governments which are in similar situation.

2. CURRENT STATES OF TOURISM EXCHANGE: KOREA AND JAPAN
The number of Japanese visiting Korea exceeded 2 million first time in 1999, keeping 2.3 million till 2008. It has exceeded 3 million recently, however, as it shows 3.05 million in 2009 and
3.02 million in 2010. The ratio of Japanese in foreign travelers is around 40%, keeping the largest
proportion since statistics on the subject began to be kept. The number of Koreans visiting Japan
has been keeping increasing gradually and occupying the largest part since 1988, overtaking
Americans. (Ministry of Foreign Affairs of Japan, 2011)
Figure 1 shows share of foreign travelers visiting Korea in 2010, and Figure 2 shows share of
foreign travelers visiting Japan 2010, from the top to 6ths. It shows that Japanese accounts for
almost half of it in foreign travelers visiting Korea and Korean accounts for 37% in foreign
travelers visiting Japan. Chinese follows each other by 29% and 22%. We can see Korea and
Japan take very large portion to each other and are considerable as an important market to each
other in tourism, which implies its tourism market needs to be maintained and widened mutually.

Fig. 1. Inbound travelers’ share in Korea(2010)
(source) rewrote, Korea Tourism Organization

Fig. 2. Inbound travelers’ share in Japan(2010)
(source) rewrote, Japanese National Tourism Organization
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Figure 3 illustrates changes in Korean tourists to Japan and Japanese tourists to Korea from 2001
to 2011, showing the flow of tourism exchange between Korea and Japan.

Fig. 3. Changes in Korean tourists to Japan and Japanese tourists to Korea
(source) rewrote, KTO, JNTO statistics

In 2002, Korea/Japan World Cup and Pusan Asian Games contributed to attracting Japanese
travelers, but Gulf War in 2003 and SARS in Southeast Asia in 2003 restricted Japanese’ overseas travel, causing a decrease in demands to visit Korea by 22.3%(Korea Culture and Tourism
Institute, 2009). On the other hand, the number of Korean travelers visiting Japan shows steady
increase. It stems from an enthusiastic policy such as “Visit Japan Campaign(VJC)”, aiming to
attract 10 million of foreign travelers, conducted by Japanese government from 2003 to 2010.
Japanese government especially concentrated on attracting Korean travelers such as kind of
school trip or sports related people. In 2004, “Winter Sonata”, a soap drama televised by NHK,
boosted Korean Wave and contributed to the increase of Japanese travelers to Korea. In 2006,
Japanese government’s action to exempt a tour visa against Korean travelers opened 2-millionage of Korean travelers to Japan. This trend has been kept until 2007, assisted by a strong Won
tendency. However, the number sharply decreased by economic recession of Korea in 2008 as
well as a strong Yen tendency and avian flu in 2009. Starting with 2010, as economy improves,
overseas travel increases slowly. But after 3.11, Higashi Nihon Daishinsai, Korean and Japanese tourism market was forced to shrink and the number of travelers to each other country
dramatically decreased, after all. We can see the fluctuation of the number of foreign travelers
due to economic and social conditions, the point is that tourism exchange between Korea and
Japan shows similar tendency and increases steadily.
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3. CURRENT STATES AND PROBLEMS OF LOCAL TOURISM
As mentioned earlier, only a few travelers visit the provinces while most of the travelers visit
Seoul. In 2010, the Ministry of Culture, Sports and Tourism of Korea published an interesting
report regarding Japanese travelers’ attributes. It shows that 70.8% of Japanese travelers visited
Seoul. We can see from figure4 that how much of the portion Seoul holds among cities in Korea.

Fig. 4. Districts Japanese travelers visited(2010)
(source) rewrote, Ministry of Culture, Sports and Tourism(2011)

This seems that because all economic activities are concentrated on metropolitan area where has
more developed circumstances and overwhelming tour-related contents. However, according to
the survey from the MCST, 2011, Japanese travelers visiting Korea tend to focus on shopping and
food. Generally speaking, Japanese travelers prefer to visiting nature, historical sites or museum
or shopping goods, or eating foods during traveling overseas. But they are inclined to shopping
in Korea, showing big differences between in Korea and in other countries(Lee Hyo-Seon, 2009).
It is clear from those facts that differentiation strategy utilizing both of their own local tourism
resources and Korea’s strengths laid on shopping and food can attract a lot of tourists. One example here is Nami Island, located in Chunchon, Gangwon Province. Nami Island is the place
where “Winter Sonata” was filmed and become the Japanese travelers’ major sightseeing spot
throughout the syndrome, “Korean Wave” in Japan. It attracted 200 thousand travelers a year and
amounted to 2 million travelers, including 250 thousand foreign travelers, in 2009, becoming
international sightseeing spot, as “Winter Sonata” was exported to Japan, Taiwan, China and so
on(Yonhap News, 2010.07.15). It seems to be a significant example to promote local vitalization
through tourism, utilizing Nami Island’s cultural contents and the local government is needed to
sustain this boom so as tourists to re-visit.
But at the same time, 34.7% of Japanese travelers said that they experienced inconvenience in
communication in Korea. Communication was followed by being forced to purchase, traffic congestion and direction sign. In case of communication, it means that the service for Japanese is
lacking, though there are many Japanese-fluent sales clerks in Myong-dong of Seoul or Nampodong of Pusan where Japanese travelers often visit. It implies that Japanese-speaking people are
concentrated in the shopping area as above and forcing travelers to purchase goods mostly, so
they are not helpful when travelers need help indeed in not-familiar places.
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Fig. 5. Inconvenience during traveling Korea(2010) (unit : %)
(source) rewrote, MCST statistics(2011)

And below figure 6, published by the JNTO, shows 15 spots where Korean travelers visited.

Fig. 6. Major 15 spots Korean travelers visited in Japan(2010)
(source) JNTO statistics(2010)

According to Figure 6, Tokyo accounted for the largest part, 44.7% in Korean travelers’ visiting
place, which was followed by Osaka, 22.7% and Fukuoka, 22.1% in 2010. Compared to Korea’s
case, it appears that the portion is evenly distributed, though some cities in metropolitan area occupied quite a lot. That might because Japan facilitated air traffic by having many local international airports since 1980s. Based on statistics in 2007, the number of international airlines flying
between Korea and Japan reached 478 times a week. While there are a lot of airlines from 23 local
airports from Japan to Korea, there are only 4 airports, Inchon, Gimpo, Gimhae, Cheju, in Korea
having outbound airplane to Japan. That local governments have to increase local airports to have
airlines outbound to Japan seems to be urgent for local governments in order to maximize tourism
exchange(Yang Kee-Ho, 2008). Furthermore, according to the JNTO, Korean travelers anticipate
to eat Japanese food most, which is followed by hot spring, shopping and visiting historical sites
in Japan. It has implications in that Japan has a lot of valuable assets such as natural hot springs
and local residents who actively participate in movements making hot spring village, utilizing its
own natural resources.
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On the contrary, Korean travelers visiting Japan experienced inconvenience in direction sign,
37.3% of travelers said, according to the JNTO. Next, information desks, language (communication) follows. Not only Japanese travelers visiting Korea but also Korean travelers visiting Japan seem to have troubles in communication, which local governments should deal with
from now on. The difference between Korea and Japan is complaints against service from
shops and taxis, which amounts to 3.5% at most. From this perspective, it is necessary for Korean government to try not to pursue short-term profit from travelers, but to offer comfortable
and convenient service meeting travelers’ needs in order to encourage them visit Korea again.

Fig. 7. Inconvenience during traveling Japan(2009) (unit : %)
(Source) JNTO statistics(2009)

In light of current situation of tourism exchange between Korea and Japan so far, it is clear that
local tourism is relatively less-vitalized. It is thought that tourism promotion is necessary for local
governments as a way of securing local finance and of utilizing their own tourism resources. And
cooperation with local governments might be necessary to maximize aforementioned.

4. INTRODUCTION OF BEST PRACTICE IN TOURISM VITALIZATION
BETWEEN LOCAL GOVERNMENTS
4.1 Pusan-Fukuoka Asia Gateway 2011
Since agreeing on the joint tourism business of which name is “Pusan-Fukuoka Asia Gateway 2011” in 2008, Pusan and Fukuoka have been cooperating on several joint businesses.
This program was launched in 2008, aiming at attracting travelers by 2011, grouping two cities one tourism area. They have been trying to advertise each other by making joint TV programs, electing university students as tourism advertising group, symbolizing joint logo. In
addition, two cities are engaging promotion in Korea, Japan and China together, inviting local travel agency and the press. Promotion includes showcases telling that you can enjoy Pusan
in Korea and Fukuoka in Japan only spending one weekend. About 1 million people of two
cities visited each other and around 60% of travelers visiting Kyusyu came from Korea. This
program between two cities with long history of exchange is expected to create more impact.
4.2 DBS cruise
One more example is “DBS cruise”. The Council for Vitalization of Marine Transportation Passage, which Gangwon Province in Korea, the Maritime Province in Russia, Dottori-ken in Japan
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participated in, was held by Dottori-ken in 2010. DBS stands for the city’s name Donghae, Vladivostok and Sakaiminato respectively. DBS cruise was inaugurated in 2009 and can accommodate
458 passengers one time. After its beginning, passenger traffic and freight traffic has sharply increased. In 2011, DBS cruise sailed 314 times and transported 45,265 people in total, which shows
an increase by 110% than those of past 2010. Recently, many travelers from Russia expecting to
enjoy winter sports came to Donghae due to the news that Korea hosts 2018 Pyungchang Winter
Olympic Games and it amounted to 90% of foreigners using DBS cruise(Break News, 2012.1.31).
Gangwon Province and Dottori-ken are planning to exchange information to develop and promote joint package tours such as school trip which is linked to local festival and events or major
sightseeing spots, which will result in active tourism exchange holding footholds in two cities.
Still these efforts have recently emerged, and continuous cooperation between local governments
in Korea and Japan should be kept in order to try to embody a cooperation model, aiming at vitalization of local tourism.

5. WAYS TO PROMOTE LOCAL TOURISM THROUGHOUT COOPERATION
BETWEEN KOREA AND JAPAN
Both of countries have problems of widened-gap due to centralized nation-development in Korea
and Japan, which consequently causes unbalanced tourism between the metropolis and the others. Tourism is commonly defined as movement of people. It is worth noting that the cooperation
between local governments could promote tourism exchange between provinces.
5.1 To develop package tours
As to the provinces, there are few tourism-related contents compared to metropolitan areas. Thus,
it might be advisable to promote extensive tourism advertisement together with adjacent districts
or, furthermore, to develop package tours linked to Korea and Japan so as to use tourism resource
complementary, which seems feasible because Korea and Japan have tourism themes in common
based on similar cultural background. In addition, it is possible to utilize geographic proximity,
shown by the cases of Pusan-Fukuoka, Gangwon Province-Dottori-ken above. Also, tied traffic
system might be considered as an option. “Korea Japan Join Ticket” is a good example. It is introduced to enhance two countries’ friendship and to provide convenience for travelers. It offers railway service to Pusan and ferry service to Fukuoka or Shimonoseki and railway service in Japan
with 30% discounted fare. However, as airfare gets lower, its price competitiveness became weak
at the moment. Still, it appears a good program when proper information and promotion provided.
5.2 To establish the joint research system
Joint research is necessary and this will contribute to developing tour mentioned above. Nowadays, social and economic circumstances are changing and tourists’ needs are diversifying rapidly. The most important point to develop tour-related product and to attract travelers effectively
is to figure out what the travelers prefer to and what they experience inconvenience from. Not
to mention it, it’s important to read the flow of tourism market such as how tourism policy and
trends go. In view of this, I am sure that local governments in Korea and Japan can understand the
changes and current situations of tourism market by establishing database system, researching and
exchanging tourist information and local tourism with local research institute or local university.
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5.3 To establish information provision system for preventing disaster
Tourism worldwide has been growing up since 1950s, though unexpected incidents such as
terror, disease, natural disaster always affects tourism. Higashi Nihon Daishinsai, March 11th,
2011, made people feel scary of an earthquake and radiation from nuclear plant and refrain
from travel to Japan. This caused severe damage to Japan’s tourism industry entirely, decreasing
the number of travelers throughout Japan. In order to overcome this, it is necessary to provide
proper information about disasters and to establish system to promote safe tourism based on the
cooperation with affiliated sister city. This is not only because risk management in tourism affects
tourism demands a lot, but also because the system is effective for recovering from loss of fame
in tourism and required for tourists’ safety.
5.4 To cultivate human resources conversant with Korea and Japan
The relation of Korea and Japan is described by “So close yet far”, which means they are similar
but different at the same time. It is important to cultivate human resources who are conversant
with two countries’ history, current situation, culture, tourism industries and willingly to act as a
bridge. And on the ground that travelers to Korea and Japan feel inconvenience in communication
and direction sign, these human resources are needed to be fluent in Korean or Japanese and to be
service-minded. On top of it, it might be very effective once cultivating local tourism narrators who
are story-tellers about its meaning and values the nature and culture have(Park Suk-Hee, 2008).
5.5 Policy support from central government
In order for local governments to promote tourism vitalization, central government’s support is required. In case of Korea and Japan, Korea/Japan Council for Tourism Promotion was
set up in 1986, keeping trying to find a way of joint business and vitalization of local tourism aiming to expand tourism exchange between each country. It holds a meeting on a yearly
basis, though the achievements are limited in that the discussion is not comprehensive, longterm, but focusing on pending issues, short-term. And the cooperative action plans which are
suggested by annual meetings don’t carry binding force, resulted in practice hardly(Kim
Seong-Seop, Jung Ji-Shim and Lee Yang-Lim, 2009). So in order to get sufficient support
from central government and to make a recommendation for local vitalization, local governments should focus on inter-local government cooperation, reinforcing cooperation with central government. Also central government should concentrate not only on financial aids,
building up infrastructure for tourism such as traffic facilities but also on political supports.

6. CONCLUSIONS
After local autonomy was introduced, local economy and cultural vitalization is not any more central government’s accountability, but local governments’ accountability, as the function of central
government has been transferred to local governments gradually. Local governments are concentrating on tourism promotion as a way of local vitalization. But in spite of active tourism exchange
between each other, most of the travelers visit metropolis only and take no effect on local vitalization in Korea and Japan. Bearing in minds the previous points, this paper tried to review current situation of tourism exchange between Korea and Japan and to find out ways to vitalize local tourism.
The cooperative relationship cases of Gangwon Province and Dottori-ken, Pusan and Fukuoka,
above mentioned, started from affiliated sister cities each other. Based on the friendship as sister
city, tourism cooperative business should be promoted between Korea and Japan, contributing
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to expanding tourism exchange and to vitalizing local economy. Generally speaking, interlocal government cooperation hardly undergoes diplomatic and political influences. And local
governments have the same target, maximization of local profit. Cooperation between local
governments can make diplomatic safety zone, can vitalize bilateral exchange and can encourage
friendly relationship between Korea and Japan eventually.
Taking everything into account, the purpose of this paper is to understand the issue of vitalization of local tourism between Korea and Japan and to suggest ideas for exchange improvements as well as more quantitative researches needed to be given to find more feasible solutions.
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ABSTRACT
Over the past few decades, urban drinking water crises as a result of chemical and microbial pollution have
occurred across the world. The largest, most far-reaching drinking water crisis in China occurred in 2007
in Wuxi City as a result of an algal bloom in Lake Taihu - the third largest freshwater lake in China. In
order to prevent this from reoccurring, Wuxi government and water supply authorities have implemented a
number of measures. However, risk management, which has been shown to be an effective way of preventing drinking water crises in other countries, has not been undertaken in Wuxi City. In this research, a risk
analysis method called “Bowtie Analysis” has been undertaken to semi-quantitatively evaluate the water
supply system in Wuxi City. As a result of this approach: (1) Root causes of a future water crisis have been
investigated in Wuxi’s water supply system. (2) The likelihood and estimated scale of a future water crisis
has been presented. (3) The effectiveness of measures implemented in Wuxi City after 2007 have been evaluated. Finally, these results have been fed into proposals to improve governance of Wuxi’s water supply.
Keywords: Drinking water crisis, Wuxi City, algal bloom, risk management, bowtie analysis

1. INTRODUCTION
Internationally, the last a few decades have witnessed a large number of drinking water crises
caused by chemical and microbial contamination incidents. Drinking water crises not only have a
significant impact on people’s health and daily lives, but also lead to huge economic loss and social
instability. These impacts are more serious in urban areas, which have a high population density
and centralized water sources. Major examples include the 1993 Milwaukee, USA water crisis
and the 2000 Walkerton, Canada crisis (Hrudey and Hrudey, 2004). In China, drinking water crises also have started to occur in some cities as a result of rapid urbanization and industrialization.
Table 1 shows some cases that have been reported in Chinese newspapers over the past 10 years.
Table 1: Drinking water crises occurred in China in the last 10 years
Year
2000

Longyan,
Fujian, China

The water resource was contaminated with sodium
chloride from a traffic accident.

Impact
90 people poisoned,
water resource
abandoned

2004

Neijiang,
Sichuan, China

Water supply from Tuo River was contaminated with
ammonia nitrogen emitted by a fertilizer factory.

800,000 people
affected for 20 days

2005

Haerbing,
Heilongjiang,
China

Songhua River was seriously contaminated by an
explosion of petrochemical factory.

4,000,000 people
affected for 4 days

Wuxi, Jiangsu,
China
Yanchen,
Jiangsu, China

Water supply was contaminated with pollutants
consist of algae in Lake Taihu.
Two water treatment factories were contaminated
with phenolic compounds.

2,500,000 people
affected for one week
200,000 people affected
for 60 hours

2007
2009

Location

Outline and Causes
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The most large-scale outbreaks were the 2005 Haerbing water crisis caused by an explosion at a
petrochemical factory, and 2007 Wuxi water crisis caused by an algal bloom in Lake Taihu, the
third largest freshwater lake in China. The algal bloom was a result of eutrophication, which is
considered to be a persistent but appreciable problem (Xie, 2008). According to the research by the
Nanjing Institute of Geography & Limnology Chinese Academy of Sciences (NIGLAS) (2011),
around 88% of the total 2700 lakes in China have eutrophication problems and water degradation.
(Figure 1) Because lake water is used for everyday living and commercial activities, many cities have developed around lakes. Especially Lake Taihu, Lake Chaohu, Lake Dianchi, which are
known as ‘China’s three polluted lakes’; all three are located in highly urbanized and population
concentrated areas. There are a number of cities that face the same risks as Wuxi City, which is
the occurrence of drinking water crises as a result of an algal contamination of lake source water.

Fig. 1: Algal blooms in Lake Taihu (left, 5/31/2007) and Lake Dianchi
(right, 11/29/2010) (Source: Sohu and Renmin website)

As a response to drinking water crises all around the world, many countries have promoted various different approaches and implemented many measures to prevent them from reoccurring. As a
result, it is considered that the most effective means of consistently ensuring the safety of a drinking water supply is through comprehensive risk assessment and risk management practices that
encompass all steps in the water supply chain from catchment to consumer (World Health Organization, 2004). Risk management has been applied in many countries such as Australia, Canada
and the UK, which have all experienced serious drinking water crises. In the Australian water
industry, risk management and quality management are increasingly being used as a means of
assuring drinking water quality by strengthening the focus on more preventive approaches (Australian government, 2004). However, risk management is quite a new concept for water supply
authorities in China. Despite a number of incidents over the past decade catching the attention of
local governments and residents, most of the policies implemented for the drinking water safety
are focused on the source water protection and emergency management, rather than risk analysis
and risk management at all steps in the water supply chain.

Therefore, this research has takenWuxi City as a case study and applies a risk analysis approach
to evaluate the current water supply system in Wuxi City in the context of risk, and from this
analysis, proposals have been developed for effective risk management in the future.
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2. WUXI CITY AND TAIHU EUTROPHICATION
Wuxi City is located in Jiangsu Province in the east
of China, adjacent to the north section of Lake Taihu
(figure 2). This research focused on downtown Wuxi
City because the water supply system is different
for suburban areas. Jiangsu Province is one of the
most developed areas in China, and Wuxi City has
been taking a leading role in these years. Based on
the economic strength, the population has increased
rapidly in recent years. Currently, there are about
3,500,000 residents in the city, including 2,400,000
citizens and 1,100,000 migrant workers (Wuxi Population and Family Planning Commission, 2011). Fig. 2: Map of Wuxi downtown and Lake Taihu
The large population means water consumption levels are high. The total water consumption in
2010 reached 350 million tons, almost 50 times the amount used 30 years ago, with peak consumption per day increasing to 1.4 million tons in 2011 (figure 3).

Fig. 3: Total water consumption per year (left) and peak consumption per day (right)
in Wuxi City downtown area (Source: 2011 Wuxi Statistical Yearbook)

However, Wuxi City has not only been challenged by the quantitative water insufficiency, but also
faced qualitative problems because of eutrophication of source water in Lake Taihu. Despite its
large surface area of 2338 km2, the average depth of Lake Taihu is very shallow at 1.9m deep,
about 1/20 of Lake Biwako and 1/2 of Lake Kasumigaura in Japan. That provides advantageous
conditions for algal growth. Monitoring results by NIGLAS show that the scale of algal bloom
over the past 50 years has clearly increased (Xie, 2008). As a consequence of the southeast wind in
early summer, the algae have tended to amass in the northwest part of the lake, especially the two
lake bays (Gonghu Bay and Meiliang Bay) in the north, where Wuxi City is located and sources
its drinking water. (Figure 4) That is the reason why Wuxi City has been impacted more than the
other cities around Lake Taihu. At the same time, the occurrence and duration of algal bloom
have become earlier and longer in recent years (Duan et al., 2009; figure 5). Such expansion of
algae bloom has caused lake water degradation, and increased the risk of a drinking water crisis.
Since the 1990s, different scales of water crises have occurred in Wuxi City, but most of them didn’t
affect residents’ drinking water because, before 2005, industrial water would be cut off in an emergency situation and well water would supply residents. However, in May 2007, a mass of pollutants consisting of decayed algae gathered around the two tap water intakes, which provided above
70% of the tap water to Wuxi City’s downtown area. As a result, over 2.5 million residents were
unable to access to clean drinking water for 5 days, and Wuxi City suffered a huge economic loss.
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Fig. 4: The scale of algae bloom (Source: Xie, 2008)

Fig. 5: The occurring and continuing time
of algae bloom (Source: Duan et al., 2009)

The fallout from the 2007 drinking water crisis is tremendous and was not just short-term; this
was clear following a survey undertaken in September, 2011. 109 Wuxi residents responded to the
questionnaire. Figure 7 shows that 63% of surveyed individuals were significantly affected by the
2007 drinking water crisis, and 71% are worried about a reoccurrence. This shows that the impact
of the 2007 crisis is ongoing, even 4 years after the disaster.

Fig. 6: Results of the questionnaire implemented in September, 2011

In order to prevent a reoccurrence of the 2007 crisis, the Chinese government and Wuxi government have implemented a number of measures to improve drinking water safety, including water
intake movement, development of a second water source and introduction of new water treatment
technologies. As a result, Wuxi City currently sources 60% of water from Lake Taihu and 40%
from the Yangtze River, making use of source water pre-treatment and ‘Ozone-BAC Technology’1
in addition to regular treatments. The local government considers that a future drinking water crisis is not possible as a result of these measures, but there has been no risk analysis or evaluation
to back up this claim. Indeed, Wuxi residents clearly do not have confidence in the government’s
approach as 60% of questionnaire respondents were unaware of the remedial measures, and of
those that were aware of them, only 35% believe that these remedies can prevent the occurrence
of a future water crisis. (Figure 7)
The ozone and biological activated carbon (Ozone-BAC) process is known for being able to provide a
wide range of drinking water treatment benefits including destruction of organic contaminants such as taste
and odour compounds, algal toxins, pesticides and herbicides. (Yan et al., 2008)
1
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Fig. 7: Results of the questionnaire implemented in September, 2011

It has been shown that Wuxi City has a significant risk of drinking water crises because of the
eutrophication and associated algal blooms in Lake Taihu. Although some policies have been
implemented to improve the water supply system, there is no scientific evidence to prove the
risk control effectiveness, with residents seeing the measures as insufficient. As a result of this
investigation, a risk analysis on the current Wuxi water supply system has been considered
necessary and undertaken by the author.

3. RISK MANAGEMENT AND BOWTIE ANALYSIS
As mentioned above, risk management has been identified as an effective way to ensure the safety of
a drinking water supply by WHO
and practically utilized by many
countries and areas. Actually, risk
management is a broad term, encompassing risk analysis, risk evaluation and risk reduction/control
(TECHNEAU, 2007; figure 8). This
research is focused on risk analysis
and risk evaluation. Based on the
results, proposals for risk reduction
have been developed and presented
to the local government and relevant
authorities. In order to do so, some
definitions made by WHO (2004)
have been used as detailed below:

Fig. 8: Framework of risk management
(Source: TECHNEAU, 2007)



A hazard is a biological, chemical, physical or radiological agent that has the potential to
cause harm.



A hazardous event is an incident or situation that can lead to the presence of a hazard (what
can happen and how).



Risk is the likelihood of identified hazards causing harm in exposed populations in a specified
time frame, including the magnitude of that harm and/or the consequences.
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Effective risk management requires the identification of potential hazards, their sources and potential hazardous events and an assessment of the level of risk presented by each (WHO, 2004).
In order to fulfill these requirements, an appropriate risk analysis method for the target system is
very important. Various methods have been developed and introduced in many studies (Hrudey et
al., 2006; Summerill et al., 2010). TECHNEAU (2009) has explained most of the common methods for risk analysis for risk analysis of drinking water systems, and classified them according to
the purpose of analysis (table 2).
Table 2: Overview of risk analysis methods (Source: TECHNEAU 2009)
Decision/Purpose of analysis
Protect against undesired
events

Extend risk analyses to cope
with specific problems

Method

Quantitative or
Qualitative

Prioritise risk reduction
options

Qualitative

HRA

Improve procedures

Qualitative

FTA

Identify causes of failure
events

ETA

Consequences of undesired
events

CRA(HACCP)

Bayes
Network
GIS
Changes in network capacity
or reliability

Comment/Examples

Network
model
FTA

Effect of risk influencing
factors
More complete picture of
hazards/vunerabilities
Optimise water availability for
consumers

Quantitative,
Semi-quantitative,
Qualitative
Quantitative,
Semi-quantitative,
Qualitative
Quantitative
Quantitative
Quantitative

Causes of network failures

Quantitative,
Semi-quantitative,
Qualitative

New users to be connected

HAZOP/
Hazid

Food industry, hospital

Qualitative

Unreliable equipment
observed

Markov

Maintenance optimisation

Quantitative

Security problems : new
threats

HAZOP/
Hazid

Identify threats and vulnerable
points

Qualitative

Hazid

New buildings, roads, animals,
etc

Qualitative

New hazards appear

Qualitative

Changes in environment of
source

Hazid/HAZOP
Modifications / Life extension

FTA

Identify “new” failure causes

RBD

/

Quantitative,
Semi-quantitative,
Qualitative
Quantitative

Based on the review of the many available methodologies, a methodology known as ‘Bowtie
Analysis’ has been chosen to analyze and evaluate Wuxi’s water supply system. Bowtie Analysis
has a number of advantages as detailed below:


As listed in table 2, Bowtie Analysis is of value not only to meet formal regulatory or
corporate standards but for undertaking thorough analysis of specific risks (e.g. non-routine
activities or particularly problematic areas) to provide reassurance that everything that can
reasonably be done to reduce and manage risk is acted (Lewis and Smith, 2010). In Wuxi
City, the primary risk is the algal contamination in Lake Taihu, which is also the focus of this
research, so a methodology dealing with specific problems is considered preferable.
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Traditional risk assessments can have a tendency to concentrate on the level of risk only,
rather than considering all aspects of the management of risk. The bowtie method, however,
highlights the direct link between the controls and elements of the management system
(Lewis and Smith, 2010). As such, it covers far more than a HAZOP study or a quantitative
risk assessment (QRA) etc.



Additionally, Bowtie Analysis is based on a simple, graphical diagram, so personnel at
all levels of an organization can understand it. In most Chinese organizations, the people
working on different issues have little communication and most of them are only specialized
on their own field. However, risk management needs every part of a system to cooperate and
communicate with each other, so an easily understood methodology output like that from
Bowtie Analysis is effective.

On the basis of these 3 characteristics, Bowtie Analysis is identified applicable to Wuxi’s case
compared with other methodologies. As mentioned, Bowtie Analysis is a graphical analysis, based
on a ‘Bowtie Diagram’. The basic concepts of the Bowtie Diagram are ‘hazards’, ‘top event’ and
‘consequences’, with barriers interposed to ensure that hazards do not get the chance to turn into
consequences (Hudson et al., 2003; figure 9) The left part of the diagram, called the Fault Tree
Analysis (FTA), shows how hazards develop to a top event. The right part, called the Event Tree
Analysis (EVA), shows how a top event would cause various consequences. In this way, potential
hazards and hazardous events can be identified and possible consequences can be conjectured. In
additional, control measures are shown as barriers in the diagram.

Fig. 9: Concepts of Bowtie Diagram (Source: International Association of Oil & Gas Producers, 2008)

The basic concepts can be explained as below:






Top event: A specific undesirable type of event with significant potential for undesirable
consequences, linking the potential sequences between hazards and consequences (Hud
son et al., 2003).
Events: Hazardous events between hazards and top event, top event and consequences.
Barriers: Control options to control or mitigate hazardous events.
And gate: A connection showing output events only occur when all input events occur.
Or gate: A connection showing output events occur when any one of input events occurs.
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4. INPUT DATA AND OUTPUT
In order to develop the Bowtie Diagram for Wuxi’s water supply system, as many hazardous
events as possible need to be defined. The source-to-tap principle presented by WHO (2004) has
been as a basis for the analysis. The whole diagram amounts to a common life cycle of drinking
water crises, including ‘contamination period’, ‘incubation period’, ‘outbreak period’, ‘extended
period’ and ‘Recovery period’ (Zhao, 2008. Wu et al., 2009). Based upon the two principles, the
bowtie diagram has been divided into 5 stages as shown in figure 10, which are ‘contamination’,
‘sensing and warning’, ‘response’, ‘intervening’ and ‘rescuing’. Different sources of data have
been inputted at different stages.

Fig. 10: Framework of Wuxi’s bowtie diagram

Contamination
This stage shows how the pollutants develop and get to affect the system, and what barriers can
control it.
What we usually call ‘algae’ has different classifications in biology. In Lake Taihu, almost 94%
of the algae are Microcystis, which have a significant contribution to water bloom (Kong, 2005).
The growth conditions of algae are very complex but are commonly considered connected to
nutrients, temperature, sunlight and rainfall. However, the specific conditions are not fixed, but
vary depending on water body. In the case of Lake Taihu, this research has used the data from the
Nanjing Institute of Geography & Limnology Chinese Academy of Sciences (Kong, 2005), Jiangsu
weather bureau and Suzhou weather bureau (Ren, 2008). Their conclusion from experiments and
observations, is that the algal growth occurs due to a high concentration of nutrients, high water
temperature (28~35℃), long and strong sunlight and small amount of rainfall. Because of these
conditions, the algal bloom in Lake Taihu usually occurs in April and May. In addition, southeast
winds are prevalent at the same time and lead to algal accumulation and decay around Wuxi’s
water intakes. In this way, algal pollutants contaminate the source water.
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Sensing and Warning, Response
These two stages include hazardous events and barriers possibly happening in sensing and
warning of the contamination and as a response to the warning. In order to define more hazardous
events in these stages, abundant history records or a common database are necessary. Wuxi City
has experienced a few water crises already, but no specific data has been recorded, so a database
of past case studies (Hrudey and Hrudey, 2004) has been chosen in this research. Hrudey, S.E.
and Hrudey, E.J. had investigated 15 affluent nations over 30 years to collect data from more than
70 case studies of drinking water outbreaks. The database has been widely used in many studies
and reports. Based on this work, Wu (2009) analyzed the causes of 61 cases. In this research, 39
cases have been chosen and reclassified (appendix A) and 12 types of causes have been identified
as possible hazardous events in Wuxi City (table 3).

Intervening
This stage identifies what kind of water treatment failures would occur if source water was contaminated by algal pollutants, and how to resolve these problems. Compared with limited historical records in China, Japan has had a lot of experience in dealing with algal contamination over
the past 30 years. According to the investigation of water treatment plants around the country by
Japan Water Works Association (1996), the most frequent failures due to algal contamination are
coagulation/ flocculation failure, filtration failure and odor problems.
Rescuing
The last stage is to infer what possible events and consequences would occur depending on Wuxi
City water consumption and supply capacity. The data used in this stage is listed below (Wuxi
Statistical Yearbook, 2011):
Peak water consumption per day: Q=1.4 million ton/day
Drinking water consumption per day: Q×51%=0.714 million ton/day
Industrial water consumption per day: Q×38%=0.532 million ton/day
(Average proportion from 2001 to 2010)

Water supply capacity from Yangtze River: 0.8 million ton/day
Regular water supply from Lake Taihu: Q ×60%=0.84 million ton/day
Regular water supply from Yangtze River: Q×40%=0.56 million ton/day
(Average proportion in 2011)
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Inadequate response to warnings

Failure to respond to warnings

Categories

6,9,10
15
53

A lack of cooperation or interaction among various parties
Frequent false alarms on failures

2,20,22,34

Failure to respond to warnings

Inadequate response to the conditions that triggered outbreak warnings

13,36,61

Case No.

20,27,34,42,44,58

Failed to investigate an alarm

Hazardous Events

Response

Failed to signal sufficient warnings despite a risk having been raised

Failure to signal an effective warning

10

26,37,46,50,52,54,58

55

Failed to follow up or act on the deficiencies that an effective risk assessment should reveal
Failure to recognize risk from Contamination (Cryptosporidium, livestock wastes, sewage contamination,
septic seepage field, et al.)

1,2,14,29,38

Mistaken belief in the security of the water supply

Failure to recognize the latent risk
factors

29,56

36,48,56

23

Case No.

Unforeseen contamination scenario

Failed to conduct routine monitoring

Failure to perform routine monitoring

Failure to evaluate monitoring results
correctly
No awareness of the system
vulnerability

Poor design in the monitoring system

Hazardous Events

Sensing and Warning

Design errors in the monitoring system

Categories

Table 3: Hazardous events identified from case studies
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Assume that percentage X (0<X≤100%) of the regular water supply from Lake Taihu has been
contaminated, so:


If water supply from Yangtze River has been transferred immediately (water supply from
Yangtze River= 0.8 million ton/day),

In order to ensure both drinking water and industrial water:
0.8+0.84× (1-X) ≥1.4
X≤28.57%
In order to ensure drinking water and cut off industrial water:
0.714≤0.8+0.84× (1-X) <1.4
28.57 %< X≤100%


If water supply from Yangtze River could not been transferred immediately (water supply
from Yangtze River= 0.56 million ton/day),

It is not possible to ensure both drinking water and industrial water.
In order to ensure drinking water and cut off industrial water:
0.56+0.84× (1-X)>0.714
X<81.67%
When 81.67%<X≤100%:
{[0.714-0.56-0.84× (1-X)]/0.714}%
= (1.18X―0.96) %
(1.18X-0.96)% (0~22%) of drinking water would be available, and industrial water would be all
cut off.
As an output, a Bowtie Diagram for Wuxi water supply system has been completed with the
above 4 types of input data. (Figure 11) Totally, 36 events and 65 barriers have been defined in
the diagram, and 3 possible consequences have been explored. The analysis based on this diagram
will be discussed in the next section.
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Fig. 11: Bowtie diagram for Wuxi’s water supply system
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5. ANALYSIS AND PROPOSALS
As mentioned above, the Bowtie Diagram consists of two parts: Fault Tree Analysis (FTA) and
Event Tree Analysis (ETA). Basically, FTA indicates the causes of top event and ETA shows the
development and consequences of the top event. In Wuxi City’s bowtie diagram, FTA includes
contamination, sensing and warning, response, while ETA includes intervening and rescuing.
In FTA, the events listed in the far left are called ‘basic events’, and the events between basic events and the top event are called ‘external/ initiating events’. Obviously, the basic events
could be the root causes of the top event because all the events are listed due to the cause-andeffect relationship from left to right. Therefore, the root causes of a drinking water crisis in
Wuxi City have been identified from Wuxi City’s Bowtie Diagram; these are detailed in table 4.
Table 4: Basic events and external events in Wuxi’s bowtie diagram

Contamination

Sensing
and
Warning

Response

Basic Events

External Events

High concentration of N, P
High water temperature (28-350C)
Long and strong sunlight
Small amount of rainfall
Southeast wind

Algal bloom
Low water level
Algal accumulation around the
water intakes

Insufficient monitoring system
Failure to conduct routine monitoring
Failure to recognize risk from contamination
Unforeseen contamination scenario
Mistaken belief in the security of the system
A lack of identification of risk tolerability
of the system
Failure to signal sufficient alarms
Mistaken evaluation of the warnings
A lack of cooperation or interaction among
various parties
False alarms on failures

Failure to monitor the source
water
No awareness of the system
vulnerability
Failure to evaluate monitoring
results correctly
Failure to signal an effective
warning despite a risk having
been raised
Ignoring of the warnings
Inadequate or late response to
the warnings
Failure to respond to the warnings

In the ETA, the top event develops to different events and consequences dependent on the success or failure of the barriers. There are 3 branch points in Wuxi City’s bowtie diagram, which
are ‘success/failure in water catchment’, ‘success/failure in water treatment’ and ‘success/failure
in Yangtze water transfer’. For example, if the pollutants are successfully eliminated in the water
catchment, the top event will develop to the event ‘pollutants are eliminated’, but if it fails, the
top event will develop to one of the ‘coagulation/flocculation failure’, ‘filtration failure’ and ‘odor
problem’. Finally, three possible consequences have been identified.
Consequence A: Regular water supply.
Consequence B: Drinking water supply is ensured and industrial water is cut off.
Consequence C: 0~22% of drinking water is unavailable and industrial water is cut off.
Therefore, a drinking water crisis like that seen in 2007 will not occur again in the future, but
Consequences B and C are still possible.
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What prevented the reoccurrence of a drinking water crisis like 2007 are the barriers implemented
in every link between events, which are colored blue in the bowtie diagram. Most of them were
introduced after 2007 because of the policies taken by the government and water supply authorities. These remedies definitely improved risk tolerability of the system, but there are still vulnerable parts of the system without barriers. The most vulnerable parts of the system are sensing and
warning, and response (table 5). In other words, the policies in Wuxi City placed emphasis on the
water source protection and emergency response, but did not address prevention.
Table 5: Events without barriers
Contamination

Sensing and
Warning

Response

Intervening

Rescuing

Total events

8

11

6

3

8

Events without
barriers

0

6

3

2

2

From the results of this analysis, some proposals will be presented to the Wuxi City local
government and water supply authorities.


Establishment of an organization for risk management

Since risk management is a new approach to water supply authorities in China, the first step of
starting it is to establish a specific organization. Currently, the Wuxi Municipal Utilities Group
are managing the water supply in the city under the supervision of the local government. Wuxi
Water Works Company, including three water catchment plants and four water treatment plants,
is practically performing the water supply. In many successful cases in other countries, guidelines
for risk management issued by governments have played an important role, so it is firstly necessary to formulate a guideline for risk management in Wuxi City either by the central or local
government. An organization should be established or designated to implement risk analysis and
risk evaluation according to the published guidelines. Based on this, risk reduction options have
to be decided upon and then implemented by the water plants and other parties.


Decision making on risk reduction options

In Wuxi City’s bowtie diagram, 36 hazardous events have been identified. However, it is difficult
to establish barriers for all the events in a short time, so a priority in the decision-making on risk
reduction options is important. Based on the bowtie diagram, the risk reduction options could be
separated into 3 steps.
(1) Basic events without barriers have a priority over other events. As analyzed previously, basic
events represent the root causes of drinking water crises; so controlling these events should be
more effective than others. There are 5 events meeting the requirement. (Table 6).
Table 6: Events and barriers in Step 1
Events
Failure to conduct routine monitoring
Mistaken belief in the security of the
system

Barrier options
Staff training
Establishment of monitoring manuals
Periodical report and inspection of monitoring operation
Instruction of the security of the system

A lack of identification of risk tolerability

Implementation of risk analysis and evaluation

Mistaken evaluation of the warnings

Implementation of risk analysis and evaluation

False alarms on failures

A second investigation of the warnings
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(2) The second step is to establish barriers for the other events without barriers. However, the barriers are more effective for mitigating the harm of the events, rather than reducing
the probability of occurrence, because these events are not the root cause of the outbreaks.
(3) At the same time, the events that have already been controlled by barriers have to be continuously monitored to evaluate the risk reduction effect of these barriers. If the events have high
probability of occurrence, the barriers should be improved or replaced.


Approach to quantitative evaluation

In this research, a semi-quantitative evaluation has been achieved, but the risk of consequences
has not been calculated. That is because the purpose of this research is to identify the hazardous
events and clarify the probability of the drinking water crisis, so the level of risk has less importance. Nevertheless, it is also possible to evaluate the risk quantitatively by using the bowtie
diagram. Basically, in FTA, it is necessary to obtain probability of each basic event, and then the
probability of the AND gate output is given by (DeLong, 1970):
P(A and B) = P(A ∩ B) = P(A) P(B)
An OR gate, on the other hand, corresponds to set union:
P(A or B) = P(A ∪ B) = P(A) + P(B) - P(A ∩ B)
The probability of top event can be calculated in this way. In ETA, the probability of barrier
success/failure in each branch point is required. The final probability of each consequence is the
product of all the input events in ETA.
Besides, the probabilities of basic events in FTA and barrier success/failure in ETA are more
useful for the decision making on risk reduction policies. Although the priority of barrier options
has been proposed as 3 steps currently, more specific ranking can be decided based on the probabilities. Therefore, the local government and water supply authorities should start monitoring the
probability of each event defined in the bowtie diagram.
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ABSTRACT
The natural environments such as rivers and mountains have been perceived as amenity factors in residential
sites for a long time. In particular, mountains have been recognized as the best recreation and leisure
resources for the residents in Seoul. However, the landslide of the Woomyeon Mountain has changed the
positive recognition into negative. The mountains can be hazardous environment as it faces heavy rain
due to the global climate change. This study investigates urban planning strategy to prevent landslides or
minimize the damages in the urban area. From review of the literatures and field surveys on landslides in
Seoul, this paper provides several policy suggestions and alternatives as follows: 1) we added up a new
item on the check list in the Master Plan. The list includes landslide records for the last 50 years and the
number of under construction sites in neighboring areas. 2) The survey item was modified according to the
literature. Waterways in the mountains, soft ground, and runoff coefficient are to be recorded in the Flood
Damage Reduction Master Plan. 3) We suggested incentive zoning and reinforcement of regulation in the
existing Disaster District. The transferable development rights (TDR) strategy will be used to compensate
landowners who provide their lands to build landslide prevention facilities. In addition, the existing building
will include regulated target to avoid indirect damage from landslides. There has been no regulation on the
existing building until now.
Keywords: Landslide, amenity, master plan, transferable development rights, zoning, Seoul

1. INTRODUCTION
1.1 The purpose of the study
Rivers and mountain has been attractive factors as at residential site for a long time. In particular,
the mountain has been recognized as the best resource for the residents. However, the perception
of Woomyeon Mountain has been changed into negative factor from positive factor by landslide.
People who live in city realize that landslides also occur in the city.
The landslide of Woomyeon Mountain killed 19 people and damaged $307 million of property.
Meanwhile, the study of natural disasters has continued. However, the urban plan about landslide
was not achieved sufficiently.
In this paper, we are trying to suggest alternative planning strategy to prevent future landslides
such as Woomyeon Mountain accident. The alternatives were proposed by adopting a new urban
planning technique and modifying the existing institutions.
1.2 Literature Review
Until now, urban and architecture and civil engineering has been studied in a variety about disaster to prevent flood and earthquake.
This work (No.2011-0028094) was supported by Mid-career Researcher Program through NRF grant
funded by the MEST
* Corresponding author. Email: jinyookim@kgu.ac.kr
1
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Various studies about disaster prevention have been continued by urban and architecture and civil
engineering to prevent flood and earthquake
Look at the previous studies, the major findings can be summarized as follows: First, from the
new urban plan technique point of view, the study supplements law and plan’s main problems
about country’s plan. Then it has continuing that at the planning phase, should add the content
about disaster prevention measures.
The study supplementing law and plan’s main problems about country’s plan
Second, urban design techniques have studied about technique of disaster prevention measures
space. Architectural planning and design hav about managing system and method of prevention
of disasters. However, urban plan techniques were not found to prevent landslide.
Thus, in this paper, it will give you the Woomyeon Mountain case as an example, then suggest
the new urban plan techniques to prevent landslide. Also, find a meeting point between the residents in Woomyeon Mountain and the local governments enforcing landslide prevention by itself
Table 1. Previous Studies on Urban Planning.

Division
Managing and Planning
Disasters in Urban Areas
-Japanese Case and Its
ImplicationsMoon-Chae(2003)

Current state and problem
• Important sectors such as
transportation planning
and landscape plan for the
separate report
• Disaster planning does not
create the separate report

• Insufficient of Good storage
facilities and infiltration
A Study on the Urban Disaster facilities operations and
maintenance management
Management of Newtown
system
Construction
Mun-Suck Um(2008)

Conclusion
• Disaster planning is also
has separate report as
transportation planning and
landscape plan to strengthen
disaster planning.
• Suggest civil
emergency response plan
to establish safety

• Insufficient the event of a
disaster of emergency

measures and Good storage
facilities and infiltration
facilities to provide

response plans

maintenance and administration.

Resiliesnt Urban Areas Against • Need for change in The
Climate Change: A Synergistic existing planning system and • At the basic research planning
process step, added the
Approach to Urban Hazard
contents
History of climate change and
Mitigation
• Modify the basic research
hydrological survey items.
Hak-yeol Kim(2010)
planning process
GIS-based Stability Analysis
System for Steep Slope
Jung-hun Park(2011)

• Establish alarm system for
• Insufficient preparation when steep slopes
disaster has happened at the
• The alarm can decrease
steep slope-land
damage such as human death.
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Table 2. Literature on urban design techniques

Division

Current state and problem

Geophysical and geotechnical
• Range of applied valuation
approach to the ground control
techniques of Soft Rock area
during excavation in urban area
are limited
Gong-chang Han(2003)

Conclusion
• Three-dimensional imaging
technique developed by using a
new evaluation of the soft rock
suitable for urban and geophysical techniques

• Through the analysis of foreign
An Examination of the Five
• Research on urban design
cases, Identify urban design
Key Urban Design Elements in elements is insufficient
elements for creating a successCreating Successful Cultural
compared to Economic and
ful waterfront
Waterfront
political aspects of the urban • Proposed Urban design apDo-sick Yang(2006)
waterfront redevelopment.
proach method on design
elements
• Lack of domestic waterfront • Old Town in terms of urban
A Study on Urban Design
development master plan
regeneration, Waterfront urban
Characteristics in Waterfront
• When Waterfront regeneradesign techniques comparison
Regeneration in the Course of
tion, Urban design techniques of domestic and international
Downtown Revitalization
should be considered in the
practices, through the analysis
Huyn-soo Kim(2008)
study lack.
are presented.
Towards ‘Green Bank City’
Design: General Principles,
International Examples and
Korean Applications
Sung-Wook Hong(2011)

• Returning facilities is insufficient in Waterfront city of
Korea.
• Suggestion waterfront vision of
• Analyze the current status and
new Korean city
problems of urban waterfronts
through urban design techniques

2. DETAIL OF LANDSLIDE IN SEOUL
2.1 The scale of damage
July 27, 2011, 8:45a.m. The landslide occurred in Woomyeon Mountain of Seoul.
Due to the landslides of Woomyeon Mountain, it directly damaged for Bangbae-Raemian apartments, Lim-Guang apartments, Jyunwon-villages, Shindongah-apartments, bodeoksa(temple),
hyeongchon-villages, SongDong-Village, Arts Center. Landslides killed 19 people and made
$307 millions of property damaged.
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Fig.1. Landslide of Woomyeon Mountain - July 27, 2011, Source : Seocho fire station

Fig.2. Damage site of bangbae-Raemian apartments, source : Asia today, Munhwa ilbo

Fig.3. Damage site of SongDong-Village, source : Photo by 2012.05.14

2.2 The cause of damage
2.2.1 Result of investigation group
According to the findings of Woomyeonsan investigation group, the military camp at the top of
the mountain cannot be considered as the cause of landslides. Heavy rainfall and high groundwater level, drainage blockage by debris and driftwood were analyzed as the main causes.
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Investigation group of Woomyeon Mountain is composed of 16 people, Hyung-sick Jung and
soil conservation engineering and Geotechnical Engineering and geology.
They had taken the field survey and data cleansing and external expert consultation for 40 days.
After consultation meeting, the result was released to the public.
Table.3. Summary of survey results by region Landslide.

Disaster area

Rainfall per hour
The
At the time of the cumulative
incident
rainfall

The cause of damage

Bangbae-Raemian
apartments
Shindongah-apartments

85.5 mm

Jyunwon-villages

112.5 mm

424.5 mm

85.5 mm

• The beginning of the high slope Compared to the bottom of the slope and
364.5 mm
valley.
• Defects of of base drainage system

hyeongchon-villages

• Symptoms of tree falls due to erosion.
230 mm • High groundwater level and natural
water.
• Defects of the existing drainage system

2.2.2 Restoration Status
The damaged areas by Woonyun mountain landslide are recovering by local government of Seoul
and Seocho district. Affected areas by the disaster can be divided into four regions as follows:
•
•
•
•
•

Restoration area 1: Bangbae-Raemian apartments, Jyunwon-villages
Restoration area 2: Shindongah-apartments, bodeoksa (temple)
Restoration area 3: Hyeongchon-villages
Restoration area 4: SsangYong -Village, Arts Center

Fig.4. Restoration area, source: Recovery Support
Division of National Emergency Management
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After the landslide was occurred in Oct. 6, 2011, Woomyeon Mountain and neighboring areas
were designated as ‘Natural Disaster Risk Zone (NDRZ)’ on the basis of Natural Disaster Prevention Act by Soochow district office. The zone is divided into two: Bangla zone and Soochow
zone. Table 4 displays the current implementation status of recovery plan at January 2, 2012. The
recovery has been completed by 34 percent on average. The work includes a new drainage, revetment, and stone waterway.
Table 4. Current status of emplementation of the recovery plan.

Division

Restoration area 1
• Jyunwon-villages

Restoration area 2

• Bangbae-Raemian • Shindongah
site

• apartments

• apartments

• Lim-Guang

• bodeoksa(temple)

• apartments
Area of
120,000 m2
damage

Restoration area 3

• Hyeongchonvillages

Restoration area 4
• SsangYong -Village
• Masan-village
• Daesungsa(temple)

120,000 m2

60,000 m2

140,000 m2

2

1

3

• process : 34%

• process : 34%

• process : 34%

• process : 34%

• Complete
construction of
drainage

• Complete
construction of
drainage

• Complete
construction of
drainage

• Complete
construction of
drainage

• Heap up stonechannel

• Heap up stonechannel

• Heap up stonechannel

Casualties 10

Recovery
• Construction of
Status
revetment
• Heap up stonechannel

• Maintenance of
slop face
source: National Emergency Management

If you look at the progress of recovery Woomyeon Mountain on 6th of April 2012, it differs
from the first. The reason is the trace of earth and sand are still left on the top of the mountain.
After a year the landslide occurred, despite Landslide damage recovery efforts in the field, the
broken walls of buildings and roads and pedestrian of Bangbae-Raemian were not recovered yet.
Not only the broken walls of Lim-Guang apartments were not recovered but also plastic film
house of SongDong-Village was not either.

Fig.5. After one year, source: Photo by 2012.05.14
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2.3 Problems and Improvements of related systems
2.3.1 Step of urban planning
The urban plan should establish base investigation before planning.
The establishment of urban planning on the basic of previous research planning should be
preceded and Analysis of data collected is utilized to make a plan.3 2

Table.5. Present step of urban planning

Step of urban planning
Basic Investigation ⟹ Status and problem ⟹ Planning objectives and strategies ⟹ Spatial
Structure plan ⟹ Segment plans ⟹ Review feasibility and development effectiveness ⟹
enforcement and management

Currently, urban master plan details the basic research division as natural environment, human
environment, land use, population, housing, economic, transport facilities, distribution and supply facilities, public culture, sports facilities, spatial facilities, environmental facilities, health and
sanitation facilities, disaster prevention facilities, financial.
Among divisions, the division of details related to landslides is Natural environment and disaster
prevention facilities.

Estimation of table 6 reveals that site investigation implements only disaster prevention facilities.
Therefore, considerable modification of the existing system is needed in order to do empirical investigation. First, Should add the details of the natural environment of the Landslide Records and
the possibility of entry. Second, Should be assessed whether it is a mountain of soft ground or not
with the investigation of geological features and soil. Third, not just relies climate survey items
on the meteorological data, but allows field research to investigate. Fourth, the overflow record of
river, pond and reservoir and scale of disaster need to be investigated

Resiliesnt Urban Areas Against Climate Change: A Synergistic Approach to Urban Hazard Mitigation,
Hack-yul Kim(2010)
2
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Table.6. Investigating the details of the urban master plan

Before
Division

Division of
detail

After

Investigation

Note

Topography Elevation analysis, Existing
Slope analysis
topography
and Slope

Geology,

Existing
geologic

Soil

Climate
Natural
environment

Temperature,
Rainfall, Wind
direction, Wind
speed, Days of fog

Data of
national
Weather
Service

Earthquake
records,
The
possibility

Earthquake records Existing
in the past 50 years data

Investigation

Elevation
Existing
analysis, Slope
topography
analysis
Analysis of soft
soil, Analysis Site
of run-off
investigation
coefficient
Data of
Temperature,
national
Rainfall,
Weather
Wind direction, Service,
Wind speed,
Disaster
prevention
Days of fog
facilities
Earthquake
records in the
past 50 years
Landslide
records in the
past 50 years,

Landslide
Records,

Construction
status of the
mountains and
Neighboring
area

the
possibility

Note

Existing
data

Existing
data,
Site
investigation

Location and
quantity,
Disaster
prevention
facilities

Existing
River / Pond Location and
/ Reservoir quantity

Neighboring
Existing
area in the
data,
past 50 years,
data, Site
Site
Overflow
investigation
investigation damage scale of
River and Pond
and Reservoir
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In addition, basic investigation item and investigation contents of damage from storm and flood
reduction plan were not specific contents about landslide.
The investigation of damage from storm and flood reduction plan is as follows:
-General Survey: Administrative status, the natural status, the humanities status, Disaster Status
- Damage from storm and flood survey: Recent year status of damage from storm and flood,
Analysis of the main characteristics of heavy rain, and focusing on setting direction Analysis of
the main characteristics of damage from storm and flood.
- Research related to planning: Disaster-related planning, Land use related planning, Facility
maintenance-related planning
Investigation contents of damage from storm and flood reduction plan are found out to be detail
compared with urban master plan.
Among divisions, the basic investigation related to landslides is the natural status and disaster
status. Therefore, we would like to suggest basic Investigation alternative
First, Should add Mountainous interior waterways, mountainous area, hills and even head status
in the Status survey of the terrain.
Second, Should add Runoff coefficient to the analysis in the Construction of geological and soil
surveys.
Third, Construction of Disaster in Sub district disaster statistics is to be investigated by a new and
the survey of district disaster records should add Occurrence of disasters over the last 50 years.
Table 7. Survey base of damage from storm and flood reduction plan.
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2.3.2 Utilization of existing institutions
In this chapter, Methods are presented based on surveyed items and added items to a new survey,
zoning being enforced in our country and District Unit Plan Review are suggested to prevent a
landslide as ways to improve system.
First, Incentives District should be introduced as zoning districts to prevent landslides zero. For example, disaster prevention facilities and land are provided to disaster area. And as a compensation
of it, needs to get extra floor area ratio at development of district and interior of disaster risk district.
Second, information about Disaster District should be strengthened to prevent landslides.
The provisions of existing buildings are just for the new construction but not for existing buildings.

3. CONCLUSION
The landslide of Woomyeon Mountain, occurred on July 27, 2011, at 8:45 AM, killed 19 people and resulted in $307 million in property damage. The exact causes of the landslides have
not been unveiled yet. Seoul city government is reinvestigating the root causes because almost
all residents in the damaged areas show distrust about the reports by the formal survey team.
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In this paper, we investigated alternative planning strategy to prevent future landslides such as
Woomyeon Mountain accident. The major suggestions are as follows. First, it is necessary to add
new items in the check list of basic survey for Urban Master Plan and Flood Damage Reduction
Master Plan. It includes waterway in the mountains, proportion of land area covered by forest,
runoff coefficient, location of soft ground, and landslides records for the last 50 years. Second, we
suggest incentive zoning for landslide prevention facilities and strengthened regulation for the existing building at the landslide hazard areas. The former zoning system can encourage landowners
to provide their lands for new facilities against landslides because they can get incentives and
increased floor area ratio. Therefore, the faster construction will be possible through this incentive
zoning. The latter means that the disaster prevention regulations control the existing buildings as
well as newly built houses and non-residential buildings. In fact, almost all regulations are applied
to new buildings except existing ones. However, landslide accident does not distinguish the old
buildings from the new ones.
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Does jobs-housing balance policy contribute to selfcontainment?
Jin-Yoo Kim1*
Dept. of Urban Planning & Transportation Engineering, Kyonggi University, San 94-6, Iui-dong,
Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea

ABSTRACT
Jobs-housing balance policy has been supported by urban planners and transportation policy makers for
a long time. Though numerous studies have provided various evidences of close relationship between
jobs-housing balanced self-containment by empirical examinations, some papers argue that the link is not
enough to improve the self-containment. The purpose of this study is to testify the effectiveness of jobshousing balance policy for efficient commuting pattern as an index of self-containment. I employ a series of
regressions using the 2010 household travel survey data and community data. The findings are summarized
as follows. 1) Job-to-house ratio is still important index representing self-containment level of the community. 2) Housing affordability plays a significant role to improve commuting efficiency. 3) Education environment can distort positive effect of jobs-housing balance on efficient urban spatial structure. The results
imply that jobs-housing balance policy should consider the quality of houses such as housing affordability
and education environment.
Keywords: Jobs-housing balance, self-containment, housing affordability, education environment

1. INTRODUCTION
Jobs-housing balance has been one of key issues in urban planning and transportation policy.
Imbalance between jobs and houses cause wasteful commuting because of spatial mismatch of
work places and homes (Cervero, 1989; Choi and Ji, 1997; Ma and Banister, 2006; 2007). Recent
planning paradigm shift from dispersed residential development to compact and mixed use development seeks more efficient urban space by reducing commuting time or distance. Nevertheless,
it is not an easy problem to solve because of the new town development of outskirt, residential
segregation caused by price gap or racial discrimination, and other social differences. In particular, Seoul Metropolitan Area (hereafter SMA) has experienced commuting distance increase since
1990s while commuting time has been decreased (H-T Kim, 2009). Some papers suggest that
natural mitigation of jobs-housing imbalance as the employment centers of new towns have been
matured by migration of jobs from mother city (J-Y Kim, 2010).
Mismatch between jobs and homes, however, is frequently witnessed even in well-balanced urban
space. Some workers are willing to commute to the farther employment center beyond nearest one
because they love to live in familiar community or cannot find appropriate houses in the vicinity of their work place (Kain, 1968; Cervero, 1996; J-H Kim and Choi, 2006). They imply that
more important factor of efficient urban space with respect to commuting time or distance is not
a quantitative job-to-housing balance but a qualitative balance.
This paper examines link between jobs-housing balance and self-containment in terms of commuting behavior. I use the 2010 SMA household travel survey data and communities’ population
and employment data to clarify the relationship. A series of regression models are employed
* jinyookim@kgu.ac.kr, phone : 82-31-249-9712
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to find statistically significant factors of self-containment including jobs-housing balance index.
The first section of this paper has introduced a brief background of this study. The second section
discusses literatures on jobs-housing balance, excess commuting, and self-containment. The third
section describes empirical model and builds available hypothesis on affordability and residential
effect on wasteful cross-border commuting. The fourth section discusses data statistics and basic
relation between jobs-housing ratios and real commuting pattern. In the fifth section, I interpreted
the empirical model estimation results. The final section concludes with a providing the policy
implications for more efficient urban spatial structure to reduce inefficient cross commuting.

2. LITERATURE
Jobs-housing balance and commuting pattern have been studied since Kain (1968) started it from
the racial perspective. He found that African-Americans have experienced low job opportunities
by suburbanization and residential segregation, ghetto, of Chicago and Detroit in 1950s. His results showed that racial discrimination affect distribution of non-white employment and aggravation of jobs-housing balance. Through in-depth literature review, Cervero (1989) summarizes that
the forces behind jobs-housing imbalance are fiscal and exclusive zoning, growth moratoria in
suburbs, worker’s earning/housing cost mismatch, increasing two-wage earner households, and
higher job turnover rates. He argues that sufficient affordable housing is necessary near job centers. Big difference between income and housing price is one of important factor moving them out
further area from job places.
Following studies also argue that housing affordability in employment center contributes to reduce wasteful commuting (Downs, 1992; Cervero, 1996; Shin, 2003; Kim and Choi, 2006). Cervero (1996) analyzed San Francisco Bay Area and found that the 1990 correlation between jobsto-employed residents (J/ER) ratio and relative house price (median single-family home value/
median household income) was 0.321 and the correlation between locally residing workers and
relative house price was -0.425. He discusses that the results suggest ‘the more expensive housing in a community, the less likely workers are to reside locally.’ Kim and Choi (2006) suggest
jobs-to-affordable housing (JAH) ratio as a new jobs-housing balance index to represent level of
jobs-housing mismatch. They converted the traditional jobs-housing ratio into a series of JAH by
income strata. Their estimation on Seoul housing market shows that even in well balanced area
(Jobs-housing ratio equal 1.0), lower-income households experience jobs-housing mismatch and
higher-income ones must lower their housing service level in order to live in the same community
where they work.
In summary, literatures show that jobs-housing balance cannot guarantee self-containment in
some cases, whereas many papers suggest job to housing ratio is reasonable indicator of selfcontainment. In addition, others discuss that affordable housing, household structure, education
environment, and some other residential factors affect level of self-containment of the communities having the same job-to-housing ratio. This paper investigates the effect of various factors of
community and family on self-containment and the link between jobs-housing balance and selfcontainment. I calculate internal commuting ratio with SMA 2010 travel survey data and community data. Then, the relationship between the ratio and study variables including job-to-housing
ratio and various factors suggested by the previous studies will be tested through descriptive
analysis and series of regressions.
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3. STUDY AREA AND DATA
3.1 Study area
The case study area of this study is Seoul Metropolitan Area. SMA is divided into three provincial
areas: Seoul city, Incheon city, and Gyeonggi province. They have 65communities – 34 districts,
27 cities, and 4 guns. Each community is composed of dongs, the smallest administrative area.
The figure 1 displays the three provincial area and border of dongs.
About 23.8 million people live in SMA at the end of 2010.The SMA accommodates8.41 million
households in 6.57 million houses.

Fig. 1. Study area

3.2. Data
The case study area of this study is Seoul Metropolitan Area. Our data is divided into two parts:
one is 2010 National Household Travel Survey data. The other is environment characteristics of
wards or counties in SMA. The former was surveyed for the details of trips in September 14th
in 2010. The survey was conducted for 2.5% of total number of households in 2010. I used only
SMA part, 78 traffic analysis zones representing wards or counties, of the national survey data.
After data cleaning process, total of 212,137 commuters’ data are used for this analysis.
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93.6%. Geographical areas used as control variable are also very different by counties. The average jobshousing ratio shows that there are much more job-rich areas than house-rich areas in SMA. In other words, SMA

Table 1 lists descriptive statistics for the aggregated model variables. Home-based internal comhas sufficient job opportunities totally.
muting ratio, dependent variable, is 44.6% on average. However, it has a big range between
wards or counties from 21.4% to 93.6%. Geographical areas used as control variable are also very
different by counties. The average jobs-housing ratio shows that there are much more job-rich
areas than house-rich areas in SMA. In other words, SMA has sufficient job opportunities totally.
Table 1. Statistics for aggregated model
Table 1. Statistics for aggregated model
Variable
(n=78)

Description

Mean

St.D.

Min

incomut_r

Home-based Internal
Commuting ratio (%)

44.6

19.1

21.4

sarea_km2

Area (㎢)

142.8

232.7

1.7

108.7

86.9

12.6

579.4

80.6

38.8

14.5

179.6

1.49

1.39

0.34

11.00

1,116.3

573.0

413.0 3,301.0

39.0

10.9

16.8

73.9

31.03

43.11

0.47

154.35
Annual Statistical
Report
877.16

semp1000
shous1000
Sjth

Employee
(1000)
House
(1000)
Jobs-housing ratio

Max

2010 household
Travel Survey
Annual Statistical
877.8
Report
93.6

Apartment sales price
saptp

shsmallr

(10,000won/3.3㎡)
Small-sized (60㎡)

Source

NSO

R114

NSO

house ratio (%)
sroad_den

spark_den

snu_ent

suniv4r

Road density (㎞/㎢)

Park density (㎡/person)
Seoul National
University Entrance
(person)
University Entrance
Rate (%)

29.13

100.14

1.54

22.23

30.05

0

162

Seoul sinmun

44.3

9.4

29.1

72.0

MEST
4
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4. COMMUTING IN SMA
4.1 Commuting pattern change
The SMA has experienced dramatic change in commuting pattern in the early 2000s. Figure 2
illustrates commuting volume between cities or guns in 2000 and 2006. In 2000, the commuting
trips were relatively dispersed, but there are more huge commuting trips to employment centers in
2006. In particular, Gangnam Business Center, the southern employment center of Seoul, became
the biggest destination for the last 6 years. Another important change I have to pay attention to is
the fact that long-distance commuting has been increased drastically for the same period. Those
changes must be caused by many new towns in suburbia according to the literature.
In fact, the trend also implies that the number of workers commuting out of their residential
community has been increased. I defined this long-distance cross boundary commuting as ‘outer
commuting’ in this paper. On the other hand, ‘internal commuting’ means commuting within their
residential cities or guns. Self-containment is measured by the internal commuting ratio (the no.
of internal commuters/total no. of commuters) in this study.

Fig. 2. Commuting pattern change

4.2 Job-to-housing ratio and key factors
In general, job-to-housing ratio (JH) is correlated with self-containment. The basic relationship
is easily expected, but not simple as expected. Figure 3 shows link between internal commuting
ratio and JH of 78 communities in SMA. It describes that the relationship is not linear but more
complicated. The positive linear relationship supported by theoretical discussion is observed only
in the several cities or districts (gu) having high JH ratio. Many communities do not support the
normal link between the two indices. In particular, many cities and guns of Gyeonggi province
show no significant relationship.
Note that Seoul has low-level internal commuting ratio. That’s because 25 districts of Seoul have
small area and they locate contiguously in the compact city, Seoul. The radius of Seoul is about
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15km and the maximum commuting distance of workers will be 30km theoretically if their jobs
and houses are located in Seoul. Therefore, Seoul can be treated as one community when I consider the geographical area in this study. But, the 25 districts have big population and numerous
jobs in each district. Therefore, I analyzed each district as an independent community.

Fig. 3. Job-to-housing ratio and internal commuting ratio

Figure 4 shows interesting link between the number of employee and internal commuting ratio.
There is inflection point of internal commuting ratio as employment increases. When the number
of employee is less then around 100,000, the internal commuting is decreasing as employees
increase. There is negative correlation between them. However, I found positive link when the
number of employees are over 100,000. These results strongly suggest that magnitude of employment is very important factor even in the same job-to-housing ratio situation. In addition, more
jobs means higher self-containment level only if the number of employee is over 100,000 in
SMA. The number is very critical because the relationship changes dramatically from negative to
positive on the point.
From the other perspective, I could interpret that the figure 4 shows differences among communities by regions: Seoul, Incheon, Gyeonggi. The 25 districts of Seoul show positive relationship
regardless of employment size while almost all cities of Gyeonggi make negative correlation line.
The difference could be caused by the characteristics of the communities. As mentioned above,
the districts of Seoul have big population and jobs in a small area and they share the border line
with contiguous several districts. They have plentiful mass transportation facilities like subway
line. Therefore, the internal commuting is less attractive because they can access the other work
place located in the different districts when they only spend ten or twelve minutes more. The minor difference of internal commuting ratio among districts bears out the explanation.
In contrast, the cities or guns of Gyeonggi are dependent on car driving rather than mass transportation in commuting. The workers have to spend much more time or gas than Seoul if they want
to commute to different city or gun. So, their willingness to live near the work place tends to be
stronger than the residents of Seoul. The tendency may bring the negative relationship between
employees and internal commuting ratio.
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Fig. 4. Number of employees and internal commuting ratio

The number of houses explains more internal commuting ratio in SMA. As presented in figure 5,
there is very clear link between internal commuting and houses. Unlike the figure 3 and 4, I could
not find regional difference in the relationship between houses and internal commuting. In fact, it
is also difficult to find linear relationship between the two. The non-linear trend line can be fitted
by intuitive drawing and the inflection point would be 100,000 houses, too. It’s very interesting
finding though I drew it by very descriptive and non-statistical approach. The implication needs
to be investigated in the further study.

Fig. 5. Number of houses and internal commuting ratio
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5. REGRESSION RESULTS
I estimated regression model to clarify the link between self-containment and job-to-housing
ratio. The results show that jobs-housing balance is closely related to the self-containment measured by internal commuting ratio. Table 2 provides OLS estimation results of four different models. Model 1 and model 4 show that the number of employees and houses can substitute for the
traditional job-to-housing ratio.
Consistent with the literatures, more jobs (job-rich area) in the communities promote higher internal commuting while more houses (house-rich area) decrease it. More important point is that the
explanation power assessed by adjusted R-square of model 1 is stronger than model 4. In fact, the
two variables (the number of employees and houses) in model 1 explain internal commuting ratio
slightly more than jobs-housing ratio in model 4. In addition, they show the effect of orientation
of jobs and houses on internal commuting.
Table 2.Regression results (Dependent variable: home-based internal commuting ratio)

Variable
Intercept
area_km2
semp1000

Model 1

Model 2

Model 3

Model 4

14.570
(1.807)
0.065**
(13.530)

6.684
(0.756)
0.066**
(12.640)

6.637
(0.763)
0.068**
(13.337)

5.089
(0.584)
0.067**
(13.141)

0.060**
(4.676)
-0.107**
(-4.471)

0.017
(1.049)

-

-

-0.006**
(-2.806)
0.257**
(2.846)
0.046
(1.762)
0.011
(1.218)
0.010
(0.291)
0.426**
(3.816)

2.275
(2.795)
-0.006*
(-2.256)
0.184
(1.940)
0.040
(1.423)
0.015
(1.533)
0.002
(0.044)
0.485**
(3.989)

-0.040
(-1.494)
2.341**
(3.269)
-0.004
(-1.634)
0.241*
(2.490)
0.047
(1.665)
0.010
(1.030)
0.026
(0.738)
0.482**
(3.999)

2.775**
(4.200)
-0.004*
(-2.000)
0.199*
(2.130)
0.042
(1.506)
0.013
(1.369)
0.012
(0.363)
0.496**
(4.086)

Adj R^2

0.8668

0.8455

0.8479

0.8452

F

56.7
(<0.001)

47.8
(<0.001)

48.7
(<0.001)

53.56
(<0.001)

shous1000

**

sjth
saptp
shsmallr
sroad_den
spark_den
snu_ent
suniv4r

-

-

( ): t-value, **: α<0.001, *: α<0.05

Area of ward or county, a kind of control variable, is very significant in all four models. This is
very expectable because bigger geographical area increases the average commuting distance. In
addition, housing affordability affects internal commuting ratio significantly. The average apartment unit price (million won/3.3 m2) and small-sized housing stock adopted housing affordability
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proxy variables are significant in three of four models. In particular, the superior models (model 1
and 4), considering jobs and houses simultaneously, find that affordable housing is very important
factor in internal commuting.
Among the residential environment or educational condition variables, university entrance rate
is the only one significant factor. The result implies that better educational environment tends to
make people live in the community. Numerous hedonic price models support this result. Education factor is one of the most important determinants of housing price and migration

6. CONCLUDING REMARKS
This paper investigated link between job-to-housing ratio and self-containment. Descriptive analysis and regression estimation provided some interesting results as follows. First, the relationship
is non-linear though they are associated very closely. In particular, internal commuting pattern
in Gyeonggi province show that the relationship can be negative. Second, the number of houses
explains self-containment much more clearly than the number of jobs. In other words, the number
of houses decrease internal commuting ratio more rapidly compared to the increasing effect of
jobs on it. Third, housing affordability and education environment are significant factors of selfcontainment because internal commuting ratio is affected by them.
These results imply that job-to-housing ratio is still important index of self-containment. However, the magnitude of houses and jobs are also important factor of self-containment. Therefore,
it is necessary to increase the number of houses and jobs in a specific area even though it is wellbalanced area in terms of job-to-housing.
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Impact of highway construction on tourism industry1
<Focused on Seoul-Chuncheon Highway in Korea>
Sang-Kuk Choi, Jin-Yoo Kim2*
Dept. of Urban Planning & Transportation Engineering, Kyonggi University, San 94-6,
Iui-dong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea

ABSTRACT
This paper aims to investigate the impact of the Seoul-Chuncheon Highway construction on tourism Industry. Trend analyses are employed in order to estimate the effect of the highway on changes of tourism
industries for the last 10 years (2000-2010). The major findings can be summarized as follows: 1) The
Seoul-Chuncheon Highway is contributed to the increase of population and employment. 2) The tourism
Industries were affected differently by distance from interchange (I.C.). Areas within 10km from the nearest I.C. have been affected the most considerably. 3) The effects differ by sub-sectors of tourism industries.
Even though we detected significant effects on Wholesale & Retail trades and Hotel & Restaurant, influence on Leisure & Entertainment industry was negligible. The results imply that a new highway passing
through the areas with many tourist attractions can promote growth of tourism industry. However, the effects vary by the distance from I.C and industrial characteristics.
Keywords: Highway construction, tourism industry, differential effect, Korea

1. INTRODUCTION
Tourism industry is closely related to the accessibility. Therefore, improvement of accessibility by
a new transportation infrastructure like subway, highway and express railway encourages tourism industry as well as manufacturing and other industries (e.g., trucking industry, and so on).
On the context, new highway construction can have significant impact on tourism industry of the
central region of Korea having many tourist attractions. However, some argue that new highway
has negative impact from the other perspective. For example, a new highway makes the existing
local road less useful in terms of regional transportation. Therefore, much tourism is related to
businesses such as restaurants, rest houses, gas station and small hotels experience decrease of
guests. In other words, the tourists and tourism related to businesses tend to concentrate on the
beneficial regions where the highway exits are opened.
The purpose of this paper is to examine the effect of highway construction on tourism industry.
The number of employees after opening will be the main data in order to examine significant impact. Taking account of announcement of construction I.C could variously affect on surrounding
area industry before commencement of work.

2. LITERATURE REVIEW
In spite of abundant literatures on highway impact on regional growth, the tourism industries have
been out of concern relatively. Therefore, it’s necessary to summarize the results of literatures
on general economic effect before reviewing the specific papers on tourism because the tourism
industry is one of regional economic sectors.
This work (No.2011-0028094) was supported by Mid-career Researcher Program through NRF grant
funded by the MEST
* Corresponding author, jinyookim@kgu.ac.kr, phone : 82-31-249-9712
1
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There are three different perspectives on the highway impact. First group argued that new highway construction has positive impact on regional tourism industry. The second group argued that
highway construction has negative impact on regional tourism industry. The third group argued
differential effect on regional tourism industry. The third group provides more sophisticated results that highway construction has both positive and negative impact simultaneously. The differential effect of highway on the regional economy or growth is called ‘Straw Effect’ in some
articles, especially Japanese papers.
The representative researches on the positive impact have been provided by Keeler & Ying (1988),
Garcia-Mila & McGuire (1992), Carlino & Voith (1992), etc. They argued that the rapid growth of
highway infrastructure which occurred between 1950 and 1973 had a strong and positive effect on
productivity growth in trucking. Others find that highway construction is contributed to GSP growth.
However, some other papers provide different results. Thompson et al (1993) tested growth rate
function with population, jobs, income, traffic, and road data. Their results failed to find significant relation between state highway facilities and population or jobs while the endowment of the
state highway system may have some power explaining growth in earned income.
Some other studies find a kind of differential effect. Rephann & Isserman (1994) showed that the
main beneficiaries of the interstate links in terms of economic growth are interstate counties in
close proximity to large cities or having some degree of prior urbanization, such as a city with
more than 25,000 residents. Rural interstate and off-interstate counties exhibit few positive effects. Chandra & Thompson (2000) found that highways have a differential impact across industries: certain industries grow as a result of reduced transportation costs, whereas others shrink as
economic activity relocates. Additionally, they argued that highways affect the spatial allocation
of economic activity. They raise the level of economic activity in the counties that they pass directly through, but draw activity away from adjacent counties.
Some researchers of Korea have tried to find impact of highway construction on regional growth.
They used to adopt industrial approach such as input-output model and economic potential model,
to estimate the effect. Kim & Yim (2002) examined the economic effect of the West Coast Highway and provide that the tourism growth effect is about 22.3 million US$. Kim & Park (2006)
incorporate Input-Output model in order to estimate the economic potential by construction of
Korea·China·Japan Highway. They argue that the new highway improve the economic potential
of the South-Eastern region of Korea by 9.92% while China can get the marginal effect. However,
Japan is the main beneficiary country of the project since the economic potential improvement
would rise from 26.67% to 64.71% by region.
Other Korean papers concentrate on socio-economic factors like population and employment. Jun
& Kang (2007) revealed that the West Coast Highway has contributed to the growth of employment in the service sector, while decreasing population for the regions with highway exit, implying that highway construction accelerated population reduction of the under-developed regions
along the West Coast Highway. In addition, their results showed that the highway leads to the
increase of regional manufacturing employment and service sector employment especially for the
surrounding regions of highway exit outside the Seoul Metropolitan Area.
The above literatures imply that the new highway construction may have differential impact on
regional economy in terms of employment and productivity. They also show that tourism industry
can be affected by a new highway opening through employment analysis including service sectors, a representative tourism business of rural area.
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There are some studies focusing on tourism industry when they analyze the highway effect. Huddleston & Pangotra (1990) argued that firms, especially those that cater to out-of-area travelers,
benefit from the increased volume of travelers. In fact, it has been discussed for a long time that
accessibility plays an important role (Gunn 1979). Eiselen (1945) documented the effect of the
completion of US 16 on tourism-related businesses in South Dakota. Small towns along the new
highway experienced a boom in tourism-related retailing and tourist camps. As the recent studies dealing with differential effect, Eiselen’s results showed that towns without highway access
experienced population decline of 30-40% while those towns along US 16 enjoyed 21% population growth. Roehl et al (1993) argued that overall highway mileage is very significant factor of
tourist expenditure variation among 21 Texas coastal counties. They discussed that transportation
has a considerably greater effect on tourism expenditures in nonurban areas than it does in urban
areas. They also argued that if the state’s goal is to encourage tourism activity away from the urban center, then their findings would suggest the state invest in the rural highway infrastructure.
In Korea, a few papers have attacked this topic. Choi et al (2005) argued that new highway
construction contribute to growth of the number of tourists. They showed simple statistics of
annual increase of tourists in the areas where the new highway exits are located. They also
discussed that the highway has differential effect on tourist increase by regions. Kim & Lee (2005)
examined Daejeon-Tongyeong highway impact on tourism industry of southern part of Korea.
The questionnaire of study provides interesting results. The most expected effectiveness of the
highway is the tourism industry growth (39.5%) and the first beneficiary will be the Tongyeong
and Geoje. Expectation over 1million growth in the number of tourists is approximately 61%.

3. STUDY AREA
The study highway was selected among the recently constructed highways passing through lagging areas ‘Gun’ and developed areas ‘City’. And, it should be possible for us to test pre and
post effects by the highway construction. By these criteria, The Seoul-Chuncheon Highway was
selected as the case of study project.
The first section of the highway was completed in July 2009 and the full network was opened in
October 2009. As a result, the highway provides direct or indirect accessibility to 12 regions by
8 interchanges.
Sub-administrative areas in each region were collected as a data for more detailed study by based
on study area in Table 1. Finally total 157 micro regions data was collected
Table 1. Study area

Section

Direct Area

Region

Name of I.C

Guri

Deoksosampae I.C

Namyangju

Hwado I.C

Hanam

Misa I.C

Yangpyeong

Seongjong I.C
Sulak I.C
Gangchon I.C
Namchuncheon I.C
Donghongcheon I.C

Gapyeong
Chuncheon
Hongcheon
Indirect Area

Opening

2009. 7

2009. 10

Pocheon, Yeoju, Gwangju, Wonju, Hwoingsung
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4. DATA
The data of this study comes from the data sources. One is Korea Statistical Information service
(KOSIS), the other is Statistical Yearbook of each cities. First, the number of employees of tourism industry within 3 categories was collected from the KOSIS. KOSIS provides the number of
employees by annually. The data of the number of employees composed 18 categories by industry. So, we extracted 3 categories industries that wholesale & retail trade and hotel & restaurants
and leisure & entertainment.
Second, we calculated the network distance from the nearest interchange of the Seoul-Chuncheon
Highway to the each city by the Geographic Information System. We eliminated the dataset of the
list when the site is nearer to the other highway interchange than to the study highway. After the
data cleaning process, the final data included total of 157 sites’ data. Third, areas were surveyed
on Statistical Yearbook of each city.

5. DESCRIPTIVE ANALYSIS
5.1 Basic analysis
<Table 2> shows attributes of variables basic statistics. The findings of survey cities have lots
more 58 areas than counties. In case of distance from I.C, average distance is 24.27km away.
The nearest region is Seol-ak county, Gapyeong that distant 0.95km from I.C. The farthest region
is San-buk county, Yeo-ju that distant 132km from I.C. The region in 10km from I.C is about
26%. Distance from I.C in 15km is about 44%. 20km is 53% that occupies most of all regions.
The largest area is Hwoing-sung gun, Gang-won province that 3483 km2. The smallest area is Sin
jang-1 dong, Hanam city that 0.2 km2
Table 2. Attributes of Variables
N=157
Section

Sum

Average

S.D.

Min

Max

Dist_I.C.
(㎞)

3809.82

24.27

18.59

0.95

131.19

Area (km2)

187473.22

119.41

342.64

0.2

3483

Sigun_d
(City=1
Gun=0)

· City=108

0.69

0.47

0

1

· Gun=50

IC_10km

· In 10km from I.C=41
· More than 10km from I.C=116

0.26

0.44

0

1

IC_15km

· Between 10km and 15km from
I.C=69
· More than 15km from I.C=88

0.44

0.50

0

1

IC_20km

· Between 15km and 20km from
I.C=83
· More than 20km from I.C=74

0.53

0.50

0

1
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<Table 3> shows population and employees basic statistics by 5years. Both sum and average are
steadily increasing. The region of minimum population is Buk-sa myeon, Chun-cheon. The maximum region is Namyangju, Gyeonggi province.
Table 3. Population and Employees statistics (by 5years).

Section

Sum

Average

S.D.

Min

Max

Pop 2000

3529856

22340.86

46200

940

358396

Pop 2005

3957167

25045.36

53816.68

888

450054

Pop 2010

4406450

27888.92

62700.45

876

564141

Emp 2000

902724.2

5713.444

11377.75

80

76116

Emp 2005

1096981

6942.915

14009.54

73

87503

Emp 2010

1338073

8468.816

17087.22

109

105579

5.2 Trend analysis
<Figure 1> is the index of population trend graph. The graph shows significant result. Distance
from I.C in 10km population index increasing is the most remarkable of all. Especially we could
see obvious increasing of population index after 2005 that announcement of Seoul-Chuncheon
highway construction plan. Also, the index shows continuous increasing after 2009 that SeoulChuncheon highway was opened. Population index increasing is slowdown that distance outside
10km from I.C. Through these results, construction I.C affect surrounding area increasing population that distance in 10km from I.C.

Fig. 1. Trend of population index

Figure 2 displays employment index change of wholesale & retail trades industry. The graph
shows significant result like population index graph. Distance from I.C in 10km employees index
increasing is the most remarkable of all. We can see that distance outside 10km from I.C employees
indices are slowing down. As a result, construction I.C significantly affect surrounding area’s
wholesale & retail trades employees increasing that distance in 10km from I.C. Also, Figure 2
shows obvious increasing index of employees after 2005 that announcement of Seoul-Chuncheon
highway construction plan. The index of after 2009 shows continuous increasing that SeoulChuncheon highway opened, too.
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Fig. 2. Employment index of Wholesale & Retail trades employment

Figure 3 is the employees index of Hotel & Restaurant trend graph. Looking at the graph, you
could see significant result like as Figure 1 and Figure 2. Even so couldn’t see obvious increasing
before and after as of 2005. Distance from I.C in 10km employees index increasing is the most
remarkable of all. We can see distance outside 10km from I.C employees indices which are
slowing down. As a result, construction I.C significant effect on surrounding area’s wholesale &
retail trades employees increasing that distance in 10km from I.C.

Fig. 3. Hotel & Restaurant employees index

<Figure 4> is the leisure & entertainment employees index trend graph. The graph shows somewhat different result to other graphs. <Figure 4> is somewhat difficult to identify trends. Also, the
indices values have somewhat gap by years. Because there is the number of relation with leisure
& entertainment industries, they have somewhat gap by region. (The region relatively shows little difference that has many leisure & entertainment industries. On the contrary to, the region of
showing big difference that has a few industries)

Fig. 4. Leisure & Entertainment employees index
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6. CONCLUSION
Tourism industry is closely related to the accessibility. So, improvement of accessibility by a new
transportation infrastructure contributes to tourism industry growth. The purpose of this paper is
to examine the effect of highway construction on tourism industry. We testify the effect of the
Seoul-Chuncheon highway on tourism industry through change of the number of employees. This
research takes into account announcement effect of construction on surrounding areas as well as
highway opening.
The major results can be summarized as follows: 1) Distance from I.C in 10km population index
increasing is the most remarkable of all. Especially could find obvious increasing of population
index after 2005 that announcement of Seoul-Chuncheon highway construction plan. Also, the
index shows continuous increasing after 2009 that Seoul-Chuncheon highway opened. 2) Construction I.C significant effect on surrounding area’s Wholesale & Retail trades and Hotel &
Restaurant employees increasing that distance in 10km from I.C. Also Wholsale & Retail trades
employees index shows obvious increasing after 2005 that announcement of Seoul-Chuncheon
highway construction plan. Nevertheless, Hotel & Restaurant employment index did not show
obvious rising before and after the year of 2005. Construction I.C significantly affect increasing
distance in 10km from I.C 3) On the other hand, the employees index of Leisure & Entertainment
are somewhat difficult to identify trends. Because the region relatively shows little difference
that has many leisure & entertainment industries. On the contrary to, the region of showing big
difference that has a few industries. As a result of study, Seoul-Chuncheon highway construct is
differential effect on surrounding area’s tourism industry. We could expect the kinds of industries
differences are cause of shown differential effects.
The limitations of this study are as follows. 1) The number of tourist significantly impact on tourism industry. But, it did not consider on the parts of difference by the number of tourist. So, we
couldn’t see the number of tourist effect on tourism industry. 2) No differences by tourism sites.
The tourism site is very important factor that attract tourists. Attracting many tourists could be
major impact on tourism industry.
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a

ABSTRACT
The theme of this study is the urban system Khabarovsk – Bolshoy Ussuriysky island – Fuyuan. The
analysis of existing situation was conducted covers such aspects as: geopolitical, socio-economic and
demographic situations. Based on certain factors influencing on the development of the framework, three
alternatives for its development was identified: Fuyuan as independent urban unit which has its own trends
in the development: Fuyuan – EAO, Fuyuan – Khabarovsk and Fuyuan – Nikolaevsk-na-Amure. Аnd as
alternative Khabarovsk – Bolshoy Ussuriysky island – Fuyuan.
Keywords: urbanization, alternative, conjugation of the development.

1. ANALYSIS OF EXISTING SITUATION OF THE URBAN SYSTEM
KHABAROVSK – BOLSHOY USSURIYSKY ISLAND – FUYUAN
1.1 Khabarovsk
Demographic. Over the past 15 years the population of the city of Khabarovsk is falling down.
Population figures from 1990 to 2010 fell by 16.5%. There are two factors affecting the demographics of the city: out-migration and natural population decline. Migration from Khabarovsk
to the CIS countries, CIS countries and cities of Russia for the current year amounted to 1.2%.
Although the natural decline in population has decreased by 43.5% compared with January –
September 2008, the mortality rate is still higher than the birth rate. Natural decline was – 3.2%.
The results of Russian census of the population 2010 shows that the population was – 577.688.

Fig. 1. The population of Khabarovsk city
* a_tusia@mail.ru
**kozyr77@mail.ru
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Fig. 2. National composition of population of Khabarovsk city

Economic. The industrial complex of the city is made up of 86 major industrial enterprises industry. The leading sectors are electricity, food processing, machine building and metalworking,
fuel and timber industries.
The main types of economic activity in Khabarovsk city:
- manufacturing
- production and distribution of electricity, gas and water
- transport and communication
- constractions of real estate, renting and business activities
Given the need to develop a modern infrastructure of the city, construction of housing affordable
to a wide layer of people in the city created a favorable investment climate and the mechanisms in
place sustainable long-term incentives to invest. In 2008, attracted 46 billion rubles of investments.
Khabarovsk is a major hub of diversified transportation: road, rail, river, having access to the sea,
air and pipeline. Runs through the city’s longest Trans-Siberian Railway in Russia. Completion
of the federal highway Chita – Discovery will provide direct access to road-transport sector of
Khabarovsk in the Far Eastern Federal District аnd Russia as a whole.
Geopolitic. Currently, the main trade partner in the Khabarovsk region is Japan. Signed a number
of long-term agreements for the development of a compensation plan in the area of forest resources, timber facilities development, production of pulp and paper, the development of coal mining,
transport construction, expansion of port facilities. In many areas of foreign economic relations
are spreading with China. Intensively increasing cross-border trade, make deals and arrangements
with Chinese firms to develop the natural resources of Khabarovsk region.
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Fig. 3. Economic ties of Khabarovsk city

1.2 Fuyuan
Demographic. Over the past five years, the city’s population has increased significantly Fuyuan.
Because Of the rapidly growing light industry and cross-border trade with Russia. So to the influx
of population from the city there is a need expansion of territorial boundaries, construction of new
residential areas on the site of the old low-rise housing.
Since the city is seasonal, the population is divided into permanent and temporary. Currently, the
city is home to 30.000 of the resident population, and approximately 12,000 temporary visitors
in the season. Ethnic composition of the city: the Chinese, Koreans, Manchu, Hui, Mongolian,
Nanai, Cibo, I (people), Zhuang and other.

Fig. 4. National composition of population of Fuyuan

Economic. The main economic areas of the city, agriculture and international trade. Welldeveloped industries: machinery, food processing and light manufactured goods.
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Fig.5. Economic areas of Fuyuan

Geopolitic. Geopolitical basis at the moment of Fuyuan, a Far East Federal District. Tourism
inhabitants of the cities of the Far East for the year amounts to about 70% of the total number of tourists. Invest in the market-based trade relations with the Khabarovsk Territory, Fuyuan sharply increased its direct investment and thus the socio-economic situation of the city
reached a higher level. In the summer season Fuyuan cooperates with both the cities of the
northern province of Heilongjiang and Beijing as well and selected cities in southern China.

2. DEVELOPMENT ALTERNATIVES
Based on the findings of the analysis of urban framework can identify several options for its further development. Most likely to date are: Fuyuan, as an independent city planning unit has a direction in development: Fuyuan – EAO, Fuyuan – Khabarovsk and Fuyuan – Nicholas-on-Amur.
And as an alternative for the development of Khabarovsk – Bolshoy Ussuriysky island – Fuyuan.
2.1 Fuyuan- Khabarovsk
In connection with the construction of road bridge across the canal to the island Bolshoy Ussuriysky
it open the prospect of developing economic relations Fuyuan-Khabarovsk, the Far East. Within
which the connection is allocated Khabarovsk – Sovetskaya Gavan – port Vanino.
Getting active international investment for the development of trade routes these cities receive a
new impetus to economic development. To implement this scheme requires the development of
infrastructure, creation of modern crossing points on the island Bilshoy Ussuriysky. Construction
of the bridge over the Amur duct to be completed in 2014.
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Fig. 6. Scheme of the possible development Fuyuan – Khabarovsk

2.2 Fuyuan – EAO
At this stage, China is actively building a new railway line to the Fuyuan. After completing
construction of its northern province town of Fuyuan Heylutszyan will be directly linked to the
central part of China. At the same time in the Leninsky district of the EAO will be built railway
bridge, and carried out the reconstruction and the adjacent railway, construction of a large logistics
center, and anyone crossing the complex with its own infrastructure. Construction is scheduled to
be completed in 2015. This scheme, by joint Chinese and Russian realways, opens up new possibilities for the development of economic relations with the neighboring territories of China and
the Jewish Autonomous Region, including investments in the food and manufacturing industries.

Fig. 7. Scheme of the possible development Fuyuan – EAO
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2.3 Fuyuan – Nikolaevsk-na-Amure
After completion of the railway line to the Fuyuan, China has an opportunity to build a deepwater port on the Amur River for open sea links. In this case, the majority of investment flows will
be directed to the town of Nikolaevsk-na-Amure is located in the delta of the Amur River. For
China, this arrangement is most favorable, subject to a decision on the use of the Amur River as
a transport artery.
The direction vector of development of economic ties with the city of Fuyuan will depend on the
pace of construction and building infrastructure for the above listed schemes. However, in these
cases, the territory of Khabarovsk will be only a transit zone, not fully utilizing the potential capabilities of the conjugate of the two cities based on the island Bolshoy Ussuriysky.

Fig. 8. Scheme of the possible development Fuyuan – Nikolaevsk-na-Amure

2.4 Khabarovsk – island Bolshoy Ussuriysky - Fuyuan
Geographical location of the island, and borderline Big Ussuri offers the following opportunities
for strategic development:
•

The creation of social and commercial facilities of recreational and entertainment oriented,
focused on servicing the population of the city of Khabarovsk region and Khabarovsk;

•

The creation of commercial buildings, service-oriented transit trafficSocial and commercial
sites aimed at residents of the conjugate area. International experience shows that in such circumstances, economically and socially justified by the formation of the Free Economic Zone,
which combines economic efficiency with the principles of sustainable use of the island in the
interests of Russia and China.
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Fig. 9. Scheme of partial regional planning organization of the territory
Bezymyannyi island and part of Bolshoy Ussuriysky island
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Conception of development low-rise accommodation in
condition of the Far North of Russia
Blyum A. D1*., Luchkova V. I.2**
PNU, Khabarovsk, 136, Tikhookeanskaya str., 680035, Russia

ABSTRACT
In this article the problem of low-rise building in condition of permafrost on the Far North has been covered.
The territory of modern Russia was analyzed and exposed more perspective territory from the point of view
of fuel-energy complex and demographic situation. It was examined main peculiarities and examples of
adaptation to harsh conditions of North, retraced the changes of main parts of building in dependence of
climatic conditions of building aria. It has been given the examples from Russian and foreign experiences.
Has been made main conclusion: about more important constructional and architectural examples of
building adaptation and development as a whole to condition of permafrost. As a conclusion: the ideaproject of North settlement presented.
Keywords: Far North, permafrost, discontinuous permafrost, North settlements.

1. INTRODUCTION
The Extreme North of the Russian Federation is a territory mostly located to the north of the
Arctic Circle. The territory of the Far North is an arctic zone with tundra, forest tundra and taiga.
Almost 70% of Russia is located in the Far North. Permafrost is widely distributed all over the
territory. The main negative difference of permafrost is the presence of ice. Frozen rocks have
relatively high strength and resistance at low temperatures. They completely lose these properties when the temperature rises and when ice is melting. They become plastic, fluid and therefore unusable. The development of the Northern Territories goes in difficult climatic conditions.
These are primarily low temperatures which reach -50 ° C, strong winds which reach 30-35 m/s,
snowstorm, causing the transfer of huge masses of snow and the formation of snow drifts up
to 5-6 m in the presence of artificial obstacles to snow flow. The consequence of the harsh climate is freezing of soils to a considerable depth. The thickness of permafrost varies from several
meters to several hundred meters. It depends on the region. Territory of permafrost, also called
an underground area of glaciations. But it should be noted that in the far north of permafrost is
not widely distributed. In the valleys of big rivers and under the large lakes, as well as in areas
of circulation of groundwater, permafrost is interrupted. On the outskirts of the underground
areas of the island, closer to the southern regions there is glacial permafrost like separate spots.
Despite of severity of conditions, the balance in the nature of the North can be easily broken even with little impact on its components. Frozen soils have special mobility, which largely determine the choice of design decisions and the nature of construction.
Far North has harsh climatic conditions. Settlement is uneven; structure of the population is rather specific. Town planning decisions should be significantly different from the
solutions for the developed areas with favorable climates. An additional factor that complicates the construction of buildings is the existence of seismic data in certain areas.

2. ANALYSIS OF THE TERRITORY
Despite the fact there are a lot of difficulties of development, interest in the Far North is increasing every year, because in the Far North are located the third part of the world’s nickel reserves,
* Blum-arch@rambler.ru
** luch@mail.khstu.ru
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much of the Russian gold and diamonds, about 80% of oil and almost all natural gas. Gas is
2.5 times larger than all other natural gas reserves in the world located there in the solid state.

Analysis was carried out about geological conditions and mineral resources. Analysis
allows to identify the main and the most perspective regions for development of the Far
North of Russia. These areas include most of the North-Eastern part of Russia.

Fig. 1. The Extreme North regions and areas equalized to the areas of the Extreme North of Russia.
The major mineral resources of Russia are located on the map.

3. ANALYSIS OF DEMOGRAPHIC SITUATION AND ECONOMIC
PROSPERITY REGION
Social and demographic problems of the northern regions are closely related to economic
difficulties. After the collapse of the Soviet Union dramatically reduced the role of
government in the economy of the North.
Table 1. Economic and demographic characteristics of the most developed cities and developing cities of
Northern Russia.

After that many town-forming enterprises were closed; the number of military units was reduced.
It has provoked a massive outflow of population from the northern regions. The population of the
Magadan region and Chukotka in the past 15 years cut in half; since 1991 had left about 750 thousand people from the northern regions of Eastern Siberia and the Far East. At present the popula-
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tion is growing in cities with developing mining industry, such as Novy Urengoy, Noyabrsk and
Yakutsk. In these circumstances, creation of comfortable living conditions and the organization of
professional specialists who work and live in the northern areas of the country become more urgent.

4. ANALYSIS OF THE ELEMENTS OF BUILDING, URBAN DEVELOPMENT
AND PLANNING DECISIONS
4.1 Selection construction area and general layout
The main criterions in choosing a territory for construction are the value of costs for engineering training, engineering equipment and costs of equipping the transport network. Initial data
for selecting areas are micro-climatic and permafrost-soil conditions. Residential area should
be located in water bodies and green areas on dry, well insolated and sheltered areas. From
the viewpoint of protection from snow with mild microclimate, the best places for the location of inhabited places are forested areas, areas on the lee side of mountain hills, located at
a distance of not less than 50 meters from the foot of the mountain [10]. Towns and villages
are often placed on a hill above “Cold Lake” and above the zone of snow drifts (Picture. 2D).
Territories with the northern slopes are unsuitable for the location of inhabited places, areas faced
to the South are preferred. Territories with a slope from 3 to 10% are suitable for building.
On the general plan building blocks are placed in the “closed contour”, houses are as close as
possible to each other with short edge and they equipped with covered passageways. Research
has shown that such an arrangement of houses quarter affects the microclimate inside the quarter
where the temperature for about 2 degrees higher than outside it. The shape of these buildings and
the arrangement of rooms in apartments help to improve housing conditions. Windows of living
rooms facing the courtyard, as the wind blows from the back of the building. To reduce the effects
of winter winds and snow drifts groups of buildings do a streamlined, linear shape stretched in
the direction of the prevailing winds. The main streets are parallel to the snowy stream and do not
hinder it.
4.2 Adaptation of building elements and architectural and urban planning techniques for
the harsh climatic conditions of the North
When Protecting designs are planning, they make it with effective use of layered insulation. It
allows to minimize heat loss. Constructions of bulk blocks design from light materials. When
modern buildings are designing, area of glazing is decreasing as far as possible.
Architects often design buildings faced with glass, which allows to create a modern look of the
building keeping the space of window. Glazed packs reduce heat loss through the windows to
minimum. Since the climate is so severe in the Extreme North there are almost no balconies. Since
go out there is not possible, they have been replaced by glazed loggias. The presence of loggias
increases the average temperature in the house in winter, because they are a kind of a barrier to the
cold. Roofs of the building in the North also have changed. The roof in the northern regions is flatter,
because steeper roof has accumulated more snow and as a result increase a pressure on the roof [7].
We use one of two basic principles when make basement of building on permafrost soil. It depends on the climatic and geological conditions of the construction site: foundation soils used in
the frozen state during the entire period of operation or the foundation soils used in the thawed
state. To maintain soil base in the frozen state, cold year-round underground with underground
natural or mechanical ventilation are arranged.
For of residential buildings construction on permafrost soils is carried out based on the bulkmodular building system, using piles as a foundation.
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Fig. 2. A) Snow deposits are distributed in a quarter. B) Temperature is distributed in the residential area
C) Snow deposition on various types of roofing. D) Building is located above the both “Cold Lake”
and zone of snow drifts.

The height of buildings in the far north is limited to 9 floors, with a large number of floors increases back pressure gravity acting on the building due to the differences in temperature between
air inside and from outside the building [12]. Total effects of the gravitational props, wind pressure and impact of air flow in the high-rise buildings have negative impact on formation of the
indoor climate. It increases the calculated cost of the building. Wind regime of buildings is getting
worse. The climatic conditions create additional physical burden on the human body. Oxygen
insufficiency cumbersome clothes make it difficult climb up the stairs, especially with baby carriages, skis, sledges. Taking this into account, the rules for northern regions recommended reducing numbers floors to 4 levels.
Table 2. Elements of a building, architectural and urban planning techniques adapted on climatic conditions.

The width of the buildings is determined by economic considerations: wider building is more economical. When we increase the width of the building from 10 to 15 m in residential buildings, it
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reduces the heat loss factor in 1,5 times, it reduces the building space by 8%. The length of buildings in urban areas must not exceed 120 meters (in terms of wind and snow protection). Since the
data within the wind shadow is optimal.
Color of buildings is very important. Winter dominates over the summer period; it means that
duration of the winter season is much longer than other seasons. Consequently, the winter snowwhite veil, which covers the ground at this time of year dominate. Other colors are available in
such small quantities that their lack badly affects on the human psyche. Psychological research
allows to analyze the impact of white color on the psychological condition of the person [12].
When person staying for a long time in a place surrounded by dull colors, he becomes violent and
shows an apathy. In most cases it implies an increase of conflicts, crimes and personality disorder.
Architects use a variety of colors of walls of buildings guided by the results of these experiments.
4.3 Engineering and other measures of protection in harsh climatic conditions of the North
Experience of construction in the Far North has shown that a snow drift of urban areas and transport links depend on the organization of improvement. All sorts of barriers located at an angle to
the direction of the dominant streams of snow promote the formation of snow drifts. Unprotected
territories can be completely covered with snow in one day [9].
In order to protect buildings from snow should be applied protective structures, such as blowsnow shields (Picture 3C). An important role in protecting buildings and quarters from the snow
and cold winds during the winter plays planting of inner side suburban areas. Large trees prevent
wind and protect the building. In compact city planning snow deposits formed between closely
standing buildings to prevent skidding, it is recommended to design a building on stilts with
enough space between land and building for blowing snow (Picture 3A) [3]. Most of the northern
cities are located close to rivers, which often spill due to the formation of ice blockages in the
spring. To protect against flooding are often built dams or project the bulk area, which are located
above the level of flooding. It is also possible to design buildings on stilts that will allow to resist
flooding and to keep building away from water natural disaster.

Fig. 3. A) Snowdrifts are formed in ordinary building and in building on stilts. B) Buildings of northern
regions are connected with warm transitions. C) Blow-snow shield. D) Buildings on stilts are
protected from flooding. E) Buildings on piles are protected from drawdown. F) Accommodations
build on the inner side of the quarter. G) Green plants protect building from winds and blizzards.

5. CONCEPT PROJECT – NORTHEN SETTLEMENTS «ROMB-VILLAGE»
5.1 Results of research and conclusions
Having analyzed the climatic conditions and characteristics of construction in the region, as well
as taking into account the desire of Russian people to live in comfort with European style, we
can conclude about the prospects of low-rise building in the northern regions of Russia. If we
take into account the specificities of construction and design standards in the northern regions,
it is clear that low-rise building can receive the greatest distribution in the North. Most of the
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features of this region make high buildings more than 3-4 floors not appropriate. At this moment,
low-rise construction is developing very rapidly in growing cities in the Far North of Russia, but
those buildings have spontaneous character and most of them were not adapted to northern conditions. Low-rise building is often carried out without any architectural plan, without taking into
account the main features of the construction in this region with the use of outdated technologies
and materials. It is very important to have a complex approach; construction should be based on
the latest achievements of science and technology with a broad range of scientists and engineers.
5.2 Choosing a territory.
Most of the structural and architectural features of the building depend on the region where the
construction of buildings is existing. That features are bulk-dimensional solution, energy saving
techniques, as well as the decision of General Plan. In the Extreme North regions these solutions
can significantly differ from solutions in the more southern areas. The task was posed to design a
universal settlement based on would be possible to carry out construction in various parts of the
Russian North later.
For the project area has been chosen the most universal territory with climatic conditions, which
includes as many difficult situations that occur in Northern regions. Also choosing a territory was
based on such factors as a positive demographic situation, economic prosperity and long-term
geopolitical location.
Taking into account all of these criteria, it was decided to design building in Yakutia, Yakutsk,
since this region most completely displays the climatic and geological features of the Far North
and had a reasonably good demographic and economic indicators.
The next step was the selection territory in the city of Yakutsk. The main criteria for selecting the
territory were: type of permitted use of land, closed to the downtown, the availability of engineering networks and transport networks.
5.3 Northern settlement «Romb-Village». Features of the project
Project settlement of the North «Romb-Village» was made with all design features in the regions
of the Far North. When the project was accomplished, the results of research and analysis of
Russian and foreign experience were actively used. Constructive and architectural techniques
developed as well as improved during research were used.

Fig. 4. A) Climate scheme of the general plan. Wrapping cold winds, snow drifts. Obstacle hot winds.
Temperature distribution in the building. B) The general plan of the quarter. C) Cross-section.

The general plan of the village has a diamond shape that allows to achieve the most favorable microclimate inside each of the quarters and in settlement itself. Settlement is practically protected
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from snow and cooling Located along the direction of dominant northern winds and snow flow
(Picture 4A). Each quarter consists of a set of different type and square units (cottages), which are
interchangeable that allows to satisfy the housing needs of people with varying requirements. Set
of service units (buildings), such as a kinder garden, shop, service center and other are located in
each quarter. It is necessary for full functioning of all village. Houses of the blocks are designed
quite compact, which reduces heat loss through the building envelope. Rooms where residents
spend most of their time are located on the courtyard side of the building, while the other rooms,
such as a garage, office and bathroom are located on the street side, which provides a comfortable
climate inside the house. Piles are foundation for the buildings. They provide natural ventilation
of permafrost grounds and save them also by providing protection against flooding because the
floor level of the ground floor is located above the level of flooding for the area. Transport communications are protected from river flooding, because they are located at the level of the plinth.

Fig. 5. The project of the northern settlements, «Romb-Village». Visualization.

Since the engineering networks is cheaper to place above the ground, channels for laying utility
networks located under the roadway. It provides space savings and easy access in case of emergency. Color solution of blocks also made with the requirements of the region. Bright warm tones
dominate on the facades of buildings because dull and cold colors have bad influence for the
psyche of a person living in the North.
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Organization of rural communities as an important part of
self-sufficiency city in the Far East of Russia
Blyum D. S.3*, Kozyrenko N. E.4**
PNU, Khabarovsk, 136, Tikhookeanskaya str., 680035, Russia

ABSTRACT
This article consider the problem of stable development of country locality place as one of stable aspects in
achievement of national self-provision of city, necessity of organization of making efficient use of country
territory. Perfectly territory organization of agriculture consider in Far Easten region as a whole and in
suburban zone of Khabarovsk. Was analyzed methods of modernization and settlements’ reorganization,
helping to increase agriculture affectivity in suburban zone. Have been made a conclusion about possibility
of solution problems of foodstuff cities self-provision with the help of all-embracing system territory
country settlements on the base of making new and rationalization existence of country locality places.
Keywords: Self-provision city, country locality place, rural settlements.

1. INTRODUCTION
Rural area plays an important role in society because of demographic, industrial, recreational,
cultural, environmental and many other functions. It provides a basis for urban development.
The formation of self-sufficiency that guarantee access to food for people at any time in quantity necessary for an active, healthy life depends on the level of organization of rural areas
and the preservation of agricultural lands, which act as the primary means of food supply.15
Development of rural settlements in the Russian Far East is a topical issue. Crisis in the development of rural areas and out-migration exist in the Far East. Also, there is a significant food dependency on food imports there. At the same time its own agricultural potential (including land
resources) of the Far East is large enough to satisfy own needs in the main types of food, but also
to ensure the export of ecologically clean products.

2. THE HISTORICAL FACTOR IN DEVELOPMENT OF RURAL AREAS OF
THE FAR EAST OF RUSSIA
In the XVII century in the Far East were founded many settlements and that was the basis for the
further development of the region. In the middle of the XIX century Russian government began
to actively lead a policy of attracting the economically active population in the Far East. They
suggested independence (emancipation) to farmers who have decided to move to newly developed areas. But the government’s goal was not achieved because of the aggravated problem of
food security. It caused an caused the migration of farmers from agriculture to industry, which
has gradually become a leading sector in the structure of the economy. The main reasons of the
migration of farmers from agriculture sector were:
•
•

features of the climatic conditions that are not contributed to develop agriculture;
the usage of traditional Russian agricultural technologies without specifics of the region;

* Blum-arch@rambler.ru
** kozyr77@mail.ru
1
Глазовский, Н. Ф. Устойчивое развитие сельского хозяйства и сельских территорий: Зарубежный
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•

weak activity in the region for the organization of agricultural production.62

In the XX century numerous benefits and ideological incentives to attract migrants to the Far
East. The absence of comfortable living conditions, insufficient development of infrastructure caused as a permanent out-migration. At the same time absences comfortable living conditions, insufficient development of infrastructure was the cause of a constant flow of people.
As a result of this combination of circumstances in the Russian Far East occurred a community with a relative balance of positive and negative migration with numerically small “regional
social basis.” Migration of the late XIX-early XX century were caused by large-scale migration that were organized by Russian government. Almost the whole villages that have moved to
the newly developed land continued to keep isolation from the “outside world” for a long time.
The population of agricultural areas of the Far East was used as a tool for priority areas of mining
and for creating food base for army. For that reason it were under the government’s control and
much more exposed with rigid forms of coercion.
Set on a temporary made redundant development of rural areas. To do this, there was some «architectural» reason. Ministry - ordered a cartridge design for the future neighborhood, it is not coordinating with the municipal authorities. This is determined ultimately eclectic, “ragged” (from
vacant lots and construction sites of spontaneous) appearance of the edge of settlements. As long
as migration flows and the flow remained common, eclectic appearance, poor infrastructure, settlements are not seen as something essential.

3. CURRENT STATUS OF THE ORGANIZATION OF RURAL AREAS IN THE
SOUTH OF THE FAR EAST
A large extent of territory of the Far East region from north to south, the difference between the
relief position relative to the sea resulted in a sharp contrast to the parts of the natural environment. Only the southern part of its territory has favorable conditions for agriculture, so the organization can be considered rural areas of the territory as a potential food base for the big city.
Despite of the fact that agro-climatic indicators of the southern zone of the Far East are favorable
for agriculture, these communities continue to have a crisis of development. Aspect of the crisis are
poverty most of the population, deterioration of living conditions, and as a consequence, the outflow of the population. The influx of rural population observed in the peri-urban areas, due to their
infrastructure constructed nature. Crisis becomes the cause of the poverty of much of the population, then living conditions are deteriorating and as a consequence the population is leaving. Inflow
of rural population observed in the suburban areas due to their infrastructure amenities and design.
At the same time, rural areas are used as recreational areas and places of urban settlements, which
lead to the physical and “mental” urbanization, in fact. The character of construction of rural
areas is changing: local population is replaced by holiday makers and urban populations, the
structure of employment for the remainder of the rural population is also changing. Rural areas
generally do not have specific experience in dealing with urban problems, that’s why processes of
development of this territory don’t organized well. It reduces their potential and attractiveness for
migration. Land and natural resources of the suburban areas, as well as favorable environmental
conditions used for the benefit of the city, but the inflow of the urban population does not promote higher standards of living in rural areas, but on the contrary, increases social stratification.
Алешко В.А.Социальные процессы в сельском районе на Дальнем Востоке России (на примере
Хабаровского района). Дис. …канд-та соц. наук. – Хабаровск, 2004. – 165 с.
2
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Population decline
Population growth

Fig. 1. Change of population density in the
zones of the South of the Far East 1999-2007

While population of urban agglomerations and
suburban areas is growing, border areas are losing
population; geopolitical risks are increasing (picture 1). Therefore, number of offers from Chinese
side to use Russian land for agricultural purposes
is growing. The guidelines of economic instruments in Northeast China recorded plans longterm lease (by 10-15 years) of land in the border
regions of Russia. Plans for long term rental (by
10-15 years) of land in the border regions of Russia are fixed in the governing documents of the
economic north-east China.73
Should be noted that since the 1990s, rural areas
of the Far East has had a negative tendencies in
the development depending on the size and number of functions performed. The biggest changes
occurred because the largest reduction in social
infrastructure and jobs were in this group. It has
caused migration of working-age population and
decreasing in natural growth. The smallest changes occurred in the towns with population over
3,000 people. It’s happened because they have
more functions and they almost no have lost industrial and social objects.

4. WAYS OF DEVELOPMENT OF RURAL AREAS AS A FOOD BASE FOR THE
BIG CITY (IN EXAMPLE OF KHABAROVSK)
If we take into consideration climatic conditions of the Far Eastern region, development
of absolutely all kinds of agricultural use of territories within the urban agglomeration of
Khabarovsk economically unreasonable. Therefore it is necessary identify two levels of organization of rural areas to form the food base of the city. At the first level (district level)
it is necessary to organize territory of rural settlements and suburban areas, which are specializing in the production of poorly portable products. At the second level (regional level)
is necessary to organize territory with agricultural specialization that is not typical for the
Khabarovsk region. For example, in the Amur region land agro climatic resources have
a good experience in development of dairy farming. Grain farming has higher productivity than in the Primorsky Krai, which is the only sub-region in Russia that cultivates rice.
Thus, the formation of self-reliant city is possible with the use of the theoretical foundations
of “diffuse city”. Even in the XVIII century the type of functional structure of settlement was
formed, which is defined as “diffuse city”. It was typical for the central regions of Russia.
“Diffuse city” was a system of settlements with big economic centers, where were carried out
financial transactions. The structure of this type of settlement had several interrelated levels. On
the territory of Siberia “diffused city” had specialized in harvesting and fishing. It covered a big
Кучерявенко В.Е. Расширение экономического взаимодействия дальнего востока России с КНР в
условиях реализации стратегии возрождения Северо-Востока Китая. Российский Дальний Восток:
вектор развития до 2025 года. – Хабаровск, 2008. – С.283-288.
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area, which included: fishing villages, places for fairs, large Russian populations that played a
role administrative centers.48
At present, the formation of self-reliant in the Far East is impossible because of problems in the
organization of rural areas at all levels of provision of a large city. At the district level, the main
problem is the inefficient use of agricultural land and the need for transformation of rural areas in
terms of priority industrial and urban development. The city opposes the development of suburban
agriculture. It replaces it by competition from other sectors, activities and lifestyles, their demand
for all resources, including land. At the same time, the possibility of expansion of areas used in
agriculture is very limited. Development of new land for agricultural purposes in the natural environment of the Far East can only be carried out during the high cost of reclamation activities. In
addition, they can’t solve the underlying problem of the development of rural areas in the suburbs.
Taking into account the highest intensity of agriculture in the suburbs and at the same
time, the lack of suitable land for agriculture, there is a question of planning area in the architectural and space aspects. There is an interest to the concept called “vertical compression”. Vertical growth of industrial structures in this concept also called the vertical farm. 59
Methodology of vertical compression is applied at the level of the modern architects of the
theoretical design with individual elements in the implementation of architectural practice. It
suggests possibility of implementing this approach. An example is the three-story vertical farm
in Suwon (South Korea) (picture2)

Fig. 2. An example of a vertical farm. South Korea.

Although this method of farming requires high energy consumption, it solves the problem of vegetation season, and promotes ecological products. In addition, the appearance
of such farms will create jobs in the suburban towns by attracting qualified professionals.
At the regional level, the main problems are the small size of population of rural areas, low efficiency of use of agricultural land and poor transportation access. Villages significantly inferior
the level of cities constructed nature of housing, development of transport and social infrastructure. In order to solve similar problems in Belarus has been introduced a new type of rural settlement called agro-comfortable town where were established industrial and social infrastrucКозыренко Н.Е. Совершенный и несовершенный город. 2002г.
Куликов Д.А. Ресурсосберегающая архитектура: концепция и модель пространства на региональном уровне. Методический аспект // Известия КазГАСУ. – 2010. - №2(14). – С.82-87.
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Fig. 3. Layout of agricultural towns of Brest region, Belarus.

ture for social living standards for people there and for the people from the surrounding areas.610
According to developers plan, this scheme will optimize the rural resettlement; it will reduce
the radius of the public service agencies and institutions of social infrastructure by 2 times. At
the same time, structure of the agricultural towns should affect to the appropriateness of the
development of agricultural enterprises, farms and other agricultural producers, which in turn
will contribute to the big city of rural products.

5. CONCLUSION
In rural areas of the Far East has developed a steady socio-economic situation. The main
dominant tendency is a widening gap in living standards of rural and urban populations. Unequal relationships create a threat of sustainable development both city and countryside. It is obvious that the successful development of city in the long term can’t be divorced from sustainable development of village. City is responsible for development of
villages as a place of concentration of power, economic, financial, social, and other resources.

Unfortunately, rural areas are losing the ability to carry out two main functions: demoШарухо И.Н. Исторические типы сельского расселения Беларусии: культурно-георгафические особенности.
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graphic and industrial (agricultural). They are weakening, it leads to the depopulation of the
area and the dilution of the infrastructure, and this leads to a violation of the third function
which is especially important in the border region removed from the developed and tightly
populated parts of the country. As a result we have lost a social control over the territory
and only the innovative way of development could eventually reverse current tendencies.
Modernization of rural communities near large cities, as well as the transformation of rural settlements in the interior will contribute to their own agricultural production. It will significantly
reduce dependence on supplies of imported food. It will help to provide economic security and
will fill in the budget through reproducible resources. That will allow to solve socio-economic,
environmental, and geo-strategic issues.
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The research of Khabarovsk city-planning landscape
Danilov1 I. A.*
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ABSTRACT
This research was begun in the year 2000. The occasion was the problem of choice of urban areas for the
facilities being developed in projects by graduate architecture students. It was necessary to understand
logic of the formation of urban areas. Only the organic sense of the city body character could give the
desired result. The research work has evolved from local to general view. The results of every local research
suggested a new the following one. The nature of the research was spontaneous and coherent. The research
revealed unexpected observations and results. In 2008, it was managed to make a reasonable general
conclusions have a complete picture of the research object. The first drew the attention of such a feature
of Khabarovsk as a unique relationship of urban development with the local landscape. It is enshrined
in historical terms: “The three hills, two holes”. This formula characterizes the landscape features of the
historic center, within which the city was originally developed and formed. Therefore, the investigation was
run from typologically close to each other local objects of the town center.
Keywords: The relief elements, a slope crest, representational space, post-industrial city, landscape and
city-planning cluster.

1. STAGE OF LOCAL RESEACHES
1.1 Motivation

The aim to understand the image and spirit of the urban space of the city may seem daunting
and large-scale. It’s like to create a concept of ancient Athens or medieval Moscow. The
conviction and strength of the creative daring had place after three circumstances:
1. For the first time this experiment was tested in a diploma work on completion of training in
the Institute of Architecture, and the result was very good;
2. The city planning specialization obtained in an architectural institute, which implies the possession of the city-planning philosophy;
3. The city of Khabarovsk is a point on the surface of the planet, a small territorial scale – nothing to fear;
4. The modern scientific apparatus of the theory of city planning is sufficient to describe any
urban back streets and the whole city – why not try it in practice.
1.2 Variety of spatial decisions
The very first topic of research is a variety of space-dimensional solution of buildings on hillsides in the city center. The following landscape factors significantly influenced on the adoption of the authors’ architectural solutions: a big difference of relief levels marks; view points
from the upper and lower level marks; location of the building along the slope street or perpendicular to it; the size of the building in plan and height; compositional interaction with the
short-range environment, or with distant objects – within sight. The various buildings take into
* iadanilov@mail.ru
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account the different combination of these factors. Scale of the building, its role in the environment, the impact on surrounding buildings depended on it. As a result, it was noted that a variety
of buildings of the city center reflects the full diversity of the magnitude of its space (see Figure
1). The range starts with the scale of individual small buildings with a small radius of vision
and ends with the building-block manner, the largest, which only can be in these conditions.
The building-block composition interacts with the space of the watershed of one hill to another
hill watershed, i.e. the entire width of hollow space. Just this research has revealed an active
role of hollow space against to the existing stereotype of a composite dominance of the hills.

Fig.1. Space-dimensional solution of the buildings located
on the slopes of the historical center of Khabarovsk

1.3 Ensemble on the river bank
The next research was the architectural ensemble on the cape of Middle Hill. This building is
combined of location, the possibility of simultaneous vision from the Amur aquatorium, common methods of stylistic and compositional decisions, the scenario of visual perception in
motion by the first main street in Khabarovsk from the base of the slope on one side of Middle Hill to the base of the opposite slope on the other side. In contrast to the situation in the
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previous research, this subject opened view on the interaction of spaces of city territory and
Amur aquatorium. The cape of Middle Hill and its slope are facing to the Amur valley. Compositional and symbolic significance of this situation has a larger scale in comparison with situation within the previous research. Moreover, in contrast to the neighboring hills – Artillery
and Military – the cape of Middle Hill has the opposite fillet: the outer slope of the cape is not
twisted around the vertical axis of the cape, but around a point in the Amur aquatorium (see
Figure 2). It happened due to anomalous geological phenomenon – the rocky ledge on the right
flank of the headland, Cliff. Also, the discovery of essential compositional role of the slope crest
along which are located most of the accentual buildings of this ensemble has a great importance.

Fig. 2. The scheme of landscape and city planning analysis of the coastal zone of Khabarovsk city center

1.4 Entrance to the ground floor
The next object of research was have appeared in recent years the entrances to the ground floors
of buildings along the streets named after Muravyev-Amurskii, K. Marx and Lenin, the upland
streets in the center of Khabarovsk. The ground floors of buildings are underground spaces for
the space of these streets (see Figure 3). Despite the fact that the object under research is small
in scale, but the prevalence of this phenomenon has turned mind. Also, it showed eradicative
changes in the socio-economic life of Russian society, but only in the local microscale. It marked
the architectural way of Russia’s transition from industrial to post-industrial phase of development. However, it is possible to generalize all previous local researches and opened the complex nature of the influence of the ensemble of all the elements of the relief of the city central part on the comprehensive development of its architectural ensemble. The main collective
element was the crest of all kinds of slopes continuous on the whole territory. Previously, all
slopes were seemed certain, but in fact represent a continuous spatial tape on which the building
of everything are placed, except for those that are placed on artificial coastal terraces. Philosophical understanding of changed perception and the nature of the interaction of the “new”
spaces are assumed to move to a larger spatial scale – the research of the overall urban area.
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Fig.3. The trend of building forming on the upper zone of the slopes in the city center of Khabarovsk

In addition to the above were made by a few local researches on the development of coastal embankments with a high slope; the historical periodization of different stages of urban modernization of the Khabarovsk center, and hence the whole city; multiscale of the Cliff accent ensemble
from locus to the global level. It also established a new stage of modernization of the urban city
center of Khabarovsk, which has already started as a trend and has urbanistic – multilayer for different spaces – character, and also requires the political will of municipal authorities in the formation of adequate city-planning policy.

2. THE CITYWIDE LEVEL RESEACH
2.1. A system of hollow areas
The next step was a research on the citywide level. The fundamental importance of the continuous
slope crest in the city center has led to the idea to continue it for the rest of the city territory. It
girded the city and separated the upper platform of relief along the city’s main watershed from the
lower grounds, dropping down to the inner and outer streams. The resulting map-scheme was the
discovery of even the most experienced geologists of the city. Previously obscure and “invisible”
urban periphery became evident and open to understanding. What once was seemed spontaneous
and chaotic, it became ordered and regulated. All territory outside the city’s historic center has the
same fundamental structure of the landscape. The entire city landscape, without exception, is a
collection of hollow spaces separated by the upper watershed sites along the main and branched
from it minor watersheds. The typical structure of the urban area requires a clear city planning
technology – the formation of hollow spaces city-planning ensembles. It also revealed features
of the scheme showed the historical development of the urban area. Principal among them is the
uneven distribution of development. The most compact, it is represented on the upper floors of the
terrain. This is explained by the peculiarities of industrial development. All transport infrastructure gravitated to the upper elevation sites, geological continuity and strength of it reliable a compactness of traffic and connections between different areas of the city. Accordingly, the buildings
tended to transport axes. Reliability of the dry upper soil guarantees reliability and technological
simplicity of design solutions of buildings’ foundations.

2.2. Genius loci
The polar dichotomy of the dry upper areas and wet lower areas assumed creation scheme of
watersheds and streams. Perhaps it has any sense... The resulting image is given an unexpected
result. This scheme is reminiscent of a tiger skin pattern (see Figure 4). This association, at first
glance, may seem unscientific. But the integrity of the imaginative vision is the result of the completeness of the observed pattern. Moreover, this picture is not just a flat plate. The distribution of
terrain elevation urban area is fully consistent with the distribution of marks of the lying tigers’
body. In place of the chest of “Tiger” the historic center and “heart” of the city are situated.
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Fig.4. The vision aspects of the natural and urban landscape of Khabarovsk:
1) the geomorphological map; 2) the scheme of upper areas of the relief and hollow areas within the
slope crest; 3) the scheme of watersheds and watercourses; 4) «The lying tiger» as a figurative and
associative perception of the natural landscape, 5) the planning «tiger ecorche.»

Also on the arms of Khabarovsk tiger is depicted on a blue background – in full compliance identified due an image of a city-tiger with the water element. Because creative thinking involves an irrational component to the extent so this result has partly a mystical, perhaps hermeneutic, meaning.
The discovery of the image marked the attainment of the spirit of city, the spirit of place – genius
loci. Despite its pagan origin, this concept is increasingly used in various branches of science, including mathematics and astronomy. Perhaps this is the trend of modern scientific thought, including city planning theories. It is difficult to suppose what the results will identify the mass of such
images for different cities in the world, but certainly, it will enrich our understanding of the world.

3. THE CONCEPT OF LANDSCAPE AND CITY-PLANNING CLUSTERS
Underdeveloped and unexplored territories of the peripheral hollow areas are of considerable
territorial resource of urban development. Their development and urban modernization will take
place in an already established network of main transport routes. The physical dimensions of
the hollow spaces correspond to the scale of the micro-district that is within them may be local
self-government, which is important for local self-identity. Mastered the hollow spaces will be a
link urban areas with the bank of Amur, which is important for relaxation and recreation of the
population. In turn, link the city with the natural environment represents a paramount aspect of
post-industrial city: the ecologization and the humanization of artificial spatial environment. The
comprehensive nature of the development of hollow spaces will create optimum conditions for
living, working and recreation. For many city dwellers can be pedestrian access between different
areas. This will lead to an optimal balance of city transport links. In contrast to the city center the
building of the peripheral hollow spaces will be one-time. Also need to address the use of technology for building on different soils and different slopes of hillside areas. All this presupposes the
modernization of the construction sector of the city. All hollow spaces are not heterogeneous and
differ primarily in terms of total height of the terrain and the direction of the local watercourses.
A part of the hollow areas located on low hills, some – on the terraces above the floodplain. A part
of the hollow areas are opened to the bank of the Amur, a part – to the opposite direction from it.
Thus, all the hollows of the landscape features were divided into four main groups (see Figure 5).
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Fig.5. The scheme of the hollow clusters in the city-planning landscape of Khabarovsk

Such an integrated vision of urban development of the hollow spaces led to the formation of the
concept of landscape and city-planning clusters. This city-planning technology will allow a clear
urban development plan in a full-fledged post-industrial modernization. Since this concept is focused on the specific conditions of the urban area relief, so far can be applied in other cities with
similar conditions. In particular, it can be fully justified itself in Vladivostok with a little adjustment.
There is a clear understanding that the concept of landscape and city-planning clusters is not
an authors’ design model. It gives a picture of the objective of urban spatial environment at a
given moment of time and trends of its development up to the distant future. This concept is
based on strict theoretical rules, outlines the scope of the search of design ideas, a really adequate potencies of urban development. It allows to city planners, to better concentrate on specific design tasks. It shows that such a deep analysis of urban development is almost impossible to do on the stage of pre-project research. Hence, every city needs in this theoretical work
and its results. This work of a researcher at city planning will save resources to search for the
main idea of urban planning. I express my strong belief that the methodology of this research
is practically required and needs to promote, distribute, practical application and be improved.

4. CONCLUSIONS
This multi-year research has begun with a fairly simple goal, more relevant to the tasks of education of students at architecture. The results went beyond the planned scope and acquired strategic
importance for the urban development of city to distant future. Each individual research under the
general theme is self-sufficient and having a value of theoretical and applied. At any stage of the
scientific research work could be stopped and evolve towards a detailed research of the results.
But research continued thanks to all the new emerging issues that need answering. Each stage
of the survey was accompanied by unexpected discoveries and caused by admiration. Therefore,
creative motivation was very high. The experience of the research showed a high value of professional intuition and originality of thinking, the ability to see the extraordinary in the ordinary and
usual. In turn, these qualities are required to proficiency in philosophy of city planning. Overall,
the research went through all the stages to get its logical conclusion. Established in the course of
the research methodology, its thinking will be in demand for practical use in identifying the spirit
of the each city location and its potential for urban development.
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Current condition of air transport infrastructure
in Russia and the prospects of its development
Farmakovskii I. I.1*, Luchkova V. I.2**, Podgornaya T. I.3***
Pacific National University, Khabarovsk, 136, Tikhookeanskaya str., 680035, Russia

ABSTRACT
The article is devoted to air transport research in Russia, in particular, to design of airports, buildings and
surround area in Russia: its development, current condition, analysis of prospects of construction in this
sector. There is the estimation of the upward trend of cargo and passenger traffic. The zones of highest
concentration are considered and most problem areas are pointed.
Also there is a comprehensive analysis of the factors and the necessary conditions for the facilities of air
infrastructure from the regional and local viewpoints: urban planning, social, economic, geological and
ecological.
The concept of «airport hub» in the international environment is considered: the principle differences with
the “classic airport.” An overall evaluation of the possibility of introducing of this scheme in Russia is analyzed, its geography and prospective benefits.
There is an analysis of the «airport-city» structure in the conditions of international globalization: realized
projects, their symbiotic relationship with the cities. The overall evaluation of the possible appearance of
such type of structures in Russia is made.
Keywords: Airport, terminal building, Russia, air transportation, airport hub, airport-city, factors,
construction, prospects.

1. INTRODUCTION
At the present rate of urban development an important and often the leading factor is the condition
of the transport system and its capacity. Number of megacities all over the world has already faced
the problem of both inner and outer transport stagnation. Lack of capacity and infrastructure objects
directly impacts on massive losses, and as a result to the slowdown in pace of development of cities,
regions and countries. This problem is one of the major in a number of megacities, for example, in
New York, Los Angeles, Moscow, Mexico City, Beijing, Sao Paulo, Bangkok. In such current situation is logical that megacities fall out of the cargo transportation network, becoming a transit hubs.
To mention about the present situation in the system of external transport, we can distinguish
the general tendency of increasing of cargo and passenger traffic, while the objects and ways
remain at the level of 2000-2004, as well as increasing aging fleet of rail, water and air crafts.
In the current trend of increasing of passenger and cargo turnover, the leading role, due to the velocity, is assigned air transportation. The current trend of increasing passenger and freight traffic, the
leading role, thanks to the velocity, is given to air travel. Increase in the share of aviation in the cargo
transportation is caused by several factors. First, the air fleet today mostly is formed from large jet
aircraft. Secondly, the speed of delivery becomes not less critical than its price and quality. Third, the
* farmakovsky@mirttk.ru
** luch@mail.khstu.ru
*** arc88@list.ru
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corporate globalization is increasing, where companies produce and sell goods all over the world.
Fourth, consumer demands for special products are increased, which are also require fast delivery.
The major transportation pathways are Europe to Asia and back, a little less by volume turnover
are North America – Europe, North America – Asia. The major transportation pathways are Europe to Asia and back, a little less by volume turnover North America - Europe, North America
- Asia. Despite the fact that Russia has a favorable placement for transit, it falls out from the
general schemes of global air transportation. For this, there is a number of reasons: the main one
is the absence of required infrastructure, lack of capacity, the absence of legislation in this area,
high customs duties and other.
At this stage, in Russia only Moscow-city is only one sufficiently organized city with aviation infrastructure to carry large cargo and passenger transportation, but even here there is a
number of problems. Obviously that, for a country of such area only one, “gate” is clearly not enough for complete development of both towns, and country as a whole. The necessity of the formation of key-airports system (including hubs) is registered in the Transport Strategy of Russia, but until this objective has not even a proper legislative support.
On this background there is continuing “spontaneous” reformation of Russian airports. Since
1992, from approximately 1300 to 315 left, 70 of them are international. At the same time category III ICAO has only one airport, category II - seven.

Fig. 1,2 Passenger (left) and cargo (right) flows in Russia till 2011
Pic.1,2 Passenger(left) and cargo(right) flows in Russia till 2011

2. THE CURRENT STATE OF AVIATION INFRASTRUCTURE IN RUSSIA
There are two basic concepts for building air traffic routes In the world. When there are not
very large passenger and cargo flows it’s beneficial to concentrate them in major transit nodes
(hubs). With high concentrations of economically active and mobile people it is preferred direct non-stop flights between various destinations. In Russia during the Soviet times there
was a structure that does not belong to any of these options. That times every sufficiently large airport concentrated streams of local airlines, and major transit flows went through
Moscow. Along with this, and there was a network of direct connections between major cities. In the present context, this structure combines the disadvantages of both options adopted
in the world: direct flows between pairs of cities are insignificant, and flights through a single Moscow superhab lie through non-optimal routes. No wonder that this whole scheme is in
a state of disintegration - Russia will have a radical changes in the route networks structure,
and can be expected that the mainline will be through the development of hub airport system.
A new world trend is to create system of superhabs that will concentrate main transcontinental
flows. But, obviously, the Russian airline network is at a low level of development to create projects of such level. In fact, an ordinary hub is nothing more than a term for the absolute majority of
the airports in Russia. For example, in Krasnoyarsk, GC “Volga-Dnepr” and the airline “KrasAir”
in 2004 launched an experiment to create a transit cargo site, as well as passengers one, but they
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faced with a number of well-known difficulties: small passenger flows involve a small frequency
of flights, causing connections between them becoming inconvenient and prolonged, that does not
comply with the very concept of a hub.
In terms of passenger traffic capacity the candidate number one for the formation of Russia hub
still is Moscow, but there is also some range of problems. Creating a transit hub on base of
“Sheremetyevo” is difficult because of the construction of airport itself. It was said very much
about transformation of it in recent years, but wasn’t done anything real serious. Just in 2009
the new terminal was launched, but experts do not predict a large increase in capacity. Only in
2009 the new terminal was launched, but experts do not predict a large increase in capacity. In
the “Domodedovo” is no strong base airline company - neither Russian nor foreign one. Can be
argued about how much a transit hub needs such company for development, but the fact remains
that the world superhabs formed just in the airports where not just the strong airlines are based,
but the leaders of a global air alliance, with an extensive route network.
Passenger transportations by Russian airlines in 2011 saved a positive upward trend. The share of
passenger traffic on international flights in total passenger turnover was 60% (+1%) for domestic
flights 40% (-1%). Share in total passenger traffic remained at the level in 2010: in international
flights - 49% on domestic flights - 51%.
There is still an excessive concentration of passenger traffic to / from the airports of Moscow
Aviation Hub (MAH). In the segment of domestic flights 74.2% of all passengers carried by by
Russian airlines arrived in Moscow and depatured out of this city. In the segment of international
flights more than 68% of passengers have chosen starting or ending point of their journey as Moscow. Several smaller concentration on international flights is caused by the fact that over the past
four years the number of international flights from regional airports has increased, particularly
irregular (charter).
All this shows the need for all sided modernization of network as in Moscow as the new airport
building and developing regional airports.
Number of air communications in the country at the beginning of 2012 amounted to 834 (of 202
cities covered). In 1992 there were 4780 (432 cities). Currently only 63% of the airports have
runways with an artificial surface. Over the past 10 years, only the fourth part of the runway was
reconstructed.
But it would not be correct to say that air infrastructure is not developed at all, it is developing,
but in insufficient pace of world level. In 2011, new runway at the “Mineralnie Vodi” airport
was put into operation, equipped with the requirements of ICAO category II. The reconstruction and commissioning of the runway in Anapa, Gorno-Altai, and Mendeleev are also completed. The runway crossings and part of taxiways in “Vnukovo” airport have been reconstructed.
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In 2011, there is considerable activity of the Russian Ministry of Transport to change the regulatory framework of air transport. A number of documents regulating the activities of civil aviation
was confirmed. Work on the preparation and implementation of the Federal Rules of IPV was
completed.
At the same time part of the draft legal acts were dictated not by the systematic work on the
modernization of aircraft legislation, but due to a sequence of negative, often tragic, events of last
year. The result is that some of these projects look like an attempt to neutralize their effects. Also
because of this, many of the documents along with the quite practical and progressive “designs
and thoughts,” were accompanied by (and accompanied today) a significant amount of “conjectures and fiction.” Therefore, the initiatives of industry regulators are not always met with understanding in the aviation community.

3. PROSPECTS OF DEVELOPMENT OF RUSSIAN AIRPORTS
The development of territories in the sphere of influence of Russian major airports hampered by
poorly developed infrastructure - both the airports and transportation routes, linking them to the
city. However, to improve the situation, significant efforts are done, and business reacts to this
process by the growth of construction activity.
As noted earlier, the deplorable state of transport infrastructure leaves Russia away from the world
transit cargo and passenger traffic flows, limiting the development of the country and depriving
the treasury of hundreds of billions of dollars. In order to drag over some of the transit between
the United States, Europe and Asia (and it is quite possible, given its geographical location), in
Russia it is necessary to establish a network of high-tech hubs, which is registered in Transport
Strategy of the Russian Federation.
Passenger hub can be airport which essential part of the transportation (30% or more) are transfer
passengers who commit transplantation (transfer) from the flight of one airline for a flight on the
other. Servicing of this category passengers bring airport considerable profit because they are paid
both carriers - the arrived and departing flights. In addition, a transfer passenger uses a variety of
related services (dinner at a restaurant, watching movies, etc.).
However, today in Russia there is no full-fledged passenger or cargo hub. In Soviet times it was
impossible to create them because of the political and economic reasons, and in the reform years
- to the financial.
The greatest chances of creating a passenger hub today have the Moscow region and Siberian
cities with population more than 1 billion people (in particular, Ekaterinburg, Novosibirsk, Krasnoyarsk). Moscow air hub (MAH) consists of 14 airports and airfields from which the civilian
are only four. Cumulative number of runways (RWY) of this quartet (“Domodedovo”, “Airport”,
“Vnukovo” and “Bykovo”) is 7. For today MAH may take no more than 30 mln passengers per
year (a little less than half of Russian passenger traffic) and process about 1 mln tons of cargo. In
contrast to such “multi-airported” hubs (Paris, London, Berlin), managed by a single company,
the Moscow airports are developed independently of each other, almost without coordinating their
actions.
There are several variants of the development of MAH, which can be divided into two groups. In
the first scenario, the airports should be differentiated on functional ground. The most perspective
of them gets the priority development, transforming into a full-fledged hub. The second option is
less radical: all three “harbors” (with the exception of constricted by surrounding buildings “Byko179
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vo”) are developed in parallel mode, and a hub is created on the basis of whole three-airport system.
The authorship of the first variant belongs to the experts of the consortium of American companies, led by investment bank Lehman Brothers, who carried out in 1993-1994 assessment of the
prospects of development of MAH on request of the Moscow City Council and Moscow City
Government. Foreign experts recommended to focus the bulk of passenger flights in “Domodedovo”, freeing him from the service cargo and business aviation. “Sheremetyevo” was supposed to
become a cargo hub (taking into account the presence of the most powerful at the time complex of
cargo). “Vnukovo” would be refocused on the business aviation services and government flights
(based on proximity to the airport to the city and environmental restrictions on noise). “Bykovo”
as was proposed to close, using its airfield for the needs of nearby aircraft repair site.
To improve the competitiveness of Moscow air hub on the international level, according to
American experts, it was necessary to suppress the internal competition between the airports in city, which compromise the integrity of its overall economic performance. For effective management of MAH Americans recommended to create a single management company
(just as it was done, for example, in London, Paris, New York, Washington, Berlin and other cities), endowed with the power to implement these changes. Established MC would be
entitled to dispose of property and land of airports and pursue a common commercial policy.
However, the idea of artificial redistribution of air flows between Moscow airports has caused
sharp criticism. On the one hand, forced monopolization of the market of air passenger transportation contradicted to the principles of market competition, and redivision of the market in favor of
one member might deprive him of incentives for further development. On the other hand, questioned the profitability of servicing of transit passengers and as a result, the need of establishing
an international hub.
In the end, the Ministry of Transport of Russia inclined to the parallel version of all three airports
too, arguing that the creation of hub should not be built on the basis of a single “favorite”, and the
state should provide equal opportunities to all of them, investing in the construction of transport
infrastructure.
However, the creation of a hub on the based on all three airports is a problem, it is technically
difficult to perform, and the price of such a decision may be too high. The main obstacle to such
a union - a mutual distance of the airports (and, consequently, loss of time to transfer), and the
inevitable break of the chain of technological transfer passenger service since the movement from
one port to another will cause the double customs and passport control passing.
Different form of their property also does not helps for unification of airports into a complete
hub: “Sheremetyevo” and “Vnukovo” are administered by government agencies, while the
“Domodedovo” is managed by a private one. It seems that in the next decade all three airports
will be developed more or less equally, the more that each of them being actively reconstructed.

4. “AIR-CITY” STRUCTURE
The time and cost of moving people and cargo to airport and back is becoming a key factor in
determining the value of the property. If before the cornerstone was location, today first and foremost is availability. Thus, in the U.S. price of land and property adjacent to airports, is growing
faster than other areas, including central business areas.
Town planning formations appeared around airports have been called “Aerotropolis.” They com-
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bine manufacture and warehouse space, offices, shopping centers, entertainment facilities, and even
certain types of houses to live. Buildings of Aerotropolis locate around major airports, transforming
them from purely transport facilities in the multifunctional complex organisms - “Airport City”.
To the airfield typically faced shopping areas with caffes, restourants, etc , leisure facilities (fitness centers, cinemas, etc..)as well as facilities for performing religious ceremonies which are
taking place in spaces of passenger terminals. Separately located storage facilities. From the side
of the city on airport territory are located hotels and leisure complexes, office buildings with commercial spaces, convention and exhibition centers, free trade zones, centers of perishable goods,
as well as storages of courier services.
The functional “set” of Aerotropolis occupying the area around the airport, much richer. In the
direct vicinity of the air harbor “are placed” storage facilities (logistics parks, service centers
of electronic orders, storage of perishable goods, distribution centers), industrial parks (aircraft
factories, assembly plants, design bureaus, research and development centers that specialize in
information and other high technology), as well as offices with areas that are leased by regional
headquarters, and where freelancers work (consultants, auditors, managers of enterprises) and
business parks. Companies that are closely dependent on the air transportation, begin to displace
the business, products or services that do not have such a connection.
Today development of the Aerotropolis is still spontaneous, without any planning at the regional
scale. Occasional exceptions are projects complex development of new airports-giants, with their
“areals” (first of all it concerns territories in the sea or the desert, “Inchon” and Songdo City,
“Chek Lap Kok” on Landau Island in Hong Kong, project of Aerotropolis to the south from
Dubai, and others). However, such model of town planning has not yet approved, and how it will
be sustained - remains to be seen.

Fig. 6,7,8 Plans and views of airport-city project in Dubai
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5. MOSCOW AEROTROPOLIS
Although talking about the origin of Aerotropolis in the Moscow region is too early, but the trend
towards to appearing of it surely is. Airports rapidly “increasing mass”, becoming a center of
attraction of trading, business and production functions, whose influence extend to large areas
within a radius of tens of kilometers. Modernization of “Sheremetyevo”, “Domodedovo” and
“Vnukovo” helps to transform the north-western, southern and south-western sector of the Moscow agglomerations in the epicenter of economic activity.
The most obvious tendency is rapid increase in non-aeronautical incomes of air harbors connected
with the activation of trading, business and logistics companies on their territory. With the construction of hotels, business and conference centers, as well as the development of commercial
and recreational functions within the terminal, transport facilities outgrow in the airport-cities,
forming new core of the Moscow Aerotropolis.
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The first company announced the construction of the “city in the airport” is “East Line”. Business center “Airport City” is located near the “Domodedovo” terminal building. In addition to the
nine-storey office complex class A with exhibition spaces, 4-star the hotel of 400 rooms with is
planned to build the level of “4 stars” conference facilities, directly adjacent to the passenger terminal, as well as multilevel parking for 4000 cars. The project started in the first quarter of 2007.
Also in the airport terminal parts of areas are reserved for shopping and entertainment complex
Domodedovo Plaza, which will include restaurants, shops, a multiplex cinema, recreation areas,
mini-hotel, a children’s center, etc.
With this intention, “is “East Line” is not completed. The company plans further development of
land surrounding the airport (construction of the exhibition center, business, logistics, industrial
parks), as well as infrastructure development in close proximity to the airport (location of gas
stations, separately standing restaurants along the route to the “Domodedovo” and other objects).
According to its director D.Kamenschika, the company has reserved 64 thousand hectares of
land around “Domodedovo” in different modes: part of the land was bought in the property,

Fig. 9, 10 Plan and view of project of Sheremetyevo-3 terminal and infrastructure
Pic. 9, 10 Plan and view of project of Sheremetyevo-3 terminal and infrastructure
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somewhere limited land use, registering these areas as areas of high noise exposure, or long-term
development territories.
In the “Sheremetyevo” such plans have not yet presented, but the creation of a “air-city”, in
fact, already begun. For example, in the village Melkisarovo (2 km from the “Sheremetyavo-2”)
business center with area of 25 thousand sq. m. is constructed in which, however, only the headquarters of “Aeroflot” will locate . However, very likely that in the future, next to the “Aeroflot”
will appear offices of partners and other companies interested in it proximity to the air harbor.
But, the proximity of “Sheremetyevo” to the city today gives impulse for an office building
on the vast territory adjacent to the Leningrad Highway and Ring Road. With the exhaustion
of the land for commercial development in the Moscow business areas are increasingly appear near the Moscow ring road. The largest project is in Khimki, where the company IKEA
started to build a business park of six 12-storey office buildings, two hotels and a conference
center. Designed by Andrei Chernikhov complex will fill “wedge” between “Leningradsky” highway and “Oktyabrskaya” railway routes. In the direct close to it station complex is projected,
combining the railway station and bus station. A little further from Moscow Ring Road near
the Leningrad fork and the International road company “RusItalInvest” built in 2008 a business center with an area of 50 thousand m2 with a hotel with 300 rooms and exhibition center.
South-west “air harbor” for certain reasons lags behind, but the development of “Vnukovo-City” is in full speed. On the square in front of the station will be built office complex of three 10-storey towers with two-level underground parking. In addition, the airport plans to build several new hotels, while another will be located on the station square.
Russian transport infrastructure is developing rapidly and spontaneously. The initiative in this process belongs to private capital, outstripping city planners for several turns.
Noticeable lag level of development in comparison with foreign competitors can catch
up thanks to an integrated approach to problem solving. The main objectives should be
at this stage the creation of legislation and regulation of the entire infrastructure, creation of clear plans for future airport development as in the west and the east of country, the
identification of problem areas in the existing system, the analysis of subsequent action.
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ABSTRACT
Throughout the centuries the architecture of this or that country remains true to the traditions and canons.
From the middle of the 20th eyelid the traditional architecture of China and Russia started to assimilate
with world tendencies of design and to get everything in less traditional shape. The analysis of traditional
architecture of China and Russia is presented. The problems connected with the loss of architectural traditions are allocated. The “neo – traditional” style by transformation of traditional parts of a building in
the modern environment is created. Transformations occur as to the architecture of Russia and China.
Keywords: Traditional architecture, loss of the traditions, “neo-traditional” style, transformations,
integration.

1. INTRODUCTION
The historic architecture of each country has its own peculiarities and traditions which embrace
significance and symbolism which were created over the centuries. The further technological progress went, the faster the tradition passes away, thus, giving way to “modern” forms. By the end
of the twentieth century, a large number of new technologies and materials were discovered, and
traditional planning or constructive reasons saving their influence on the image of the building
over the centuries ceased to play a leading role.
Russia and China have historically represented completely different civilizations: the SlavonicOrthodox and Confucian-Chinese. The differences between the two nations and civilizations are
enormous and appear as the difference between national and ethnic composition, the dissimilarity of the national world look and mentality. But at the same time they are two states adjacent to
each other which have a long history of mutual contacts and relations: political, economic, ethnic,
etc. These relations are objectively determined by their geographical proximity. It is impossible
to change or simply ignore this situation. Russia and China inevitably interacted, are interacting,
and will interact.
Today, more and more pairs of settlements appear at the Russian-Chinese border around the customs posts, their number has exceeded thirty. How can the image of these cities develop? And,
in general, how can the shape and the image change evolutionary rather than revolutionary, is the
interpenetration of the historical forms of various cultures and their transition to modern building possible - the answer to these questions became a target at the execution of a pilot design to
establish a business center in the border area on the island of Ussuri near Khabarovsk.

2. ANALYSIS OF THE TERRITORY
Russian-Chinese border was being formed for over 300 years old. This process is not completed
even nowadays. Russian-Chinese border is not only a geopolitical boundary. It shares the different civilizational, demographic and political systems. But these great cultural differences are
* gri-gork@yandex.ru
** luch@mail.khstu.ru
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not a barrier to economic and demographic expansion of China to the border regions of Russia.
The modern Russian-Chinese border is one of the longest sections of the Russian borders being
preserved since the Soviet times. A part of the former Soviet-Chinese border became a border
between China and the newly independent Central Asian countries - Kazakhstan, Kyrgyzstan
and Tajikistan (3,700 km). Land of the Russian-Chinese border although remaining in its present form, however, significantly changed its content in comparison with the one over the Soviet
times. At the present time, the Russian-Chinese border is composed of two parts - an extended
area where the province of Heilongjiang and the autonomous territory of Inner Mongolia border with the following constituting entities of the Russian Federation: the Primorsky Krai, the
Khabarovsk Krai, the Jewish Autonomous Region, the Amur and Chita regions (4,325 km), and
a small section of the border between the Republic of Altai and Xinjiang-Uighur Autonomous
Region (55 km). Over 80% of Russian-Chinese border runs along the rivers, what, as a rule, tend
to promote intensive relations.

Fig. 1. Location of Russia and China on the world map, the outline of the boundaries
of the two countries and the line of the Russian - Chinese border.

3. ANALYSIS OF DEMOGRAPHIC SITUATION IN THE BOUNDARY CITIES
OF RUSSIA AND CHINA
In respect of the social and economic terms, the Russian-Chinese border passes through the peripheral regions of both countries.
From the Russian side there are much less populated and undeveloped areas. In the Russian border regions (Altai Republic, the Primorsky and Khabarovsk Krais, the Chita and Amur regions,
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the Jewish Autonomous Region), 6.3 million people live, i.e. 4.3% of the population. In the border
regions of China (Xinjiang Uygur Autonomous Region, Inner Mongolia Autonomous Region,
Heilongjiang and Jilin) about 110 million people live, i.e. 8.5%. Russian border regions account
for about 3.7% of gross regional product of the country (1999), and Chinese ones accounts for
8.8% of China’s GDP (2000).

4. ANALYSIS OF CLASSICAL ELEMENTS OF A BUILDING IN RUSSIA AND
CHINA
4.1 Elementwise characteristics of Chinese architecture
Roofing. From the time of the ancient dynasties designs and shapes of roofs were various: double slope, multispan, single-and multi-layer, round and octagonal. Traditional multi-layer hipped
roof was developed in the Han period and was significantly improved in the Middle Ages, in
the Tang-Sung period. The main coating material was tile of different types being conduced by
improved production of pottery and porcelain in the period of ancient dynasties. The ends of the
rafters closed specially decorated tile shingles painted with favorable
hieroglyphs or different symbolic images. At the corners of the roofs of the front buildings they put ceremonial figures
- amulets of various fantastic animals, list and number of which have been regulated from old of.
The body of a building. In the Chinese literature, the building frame is compared with the skeleton of living beings which performs the main role for supporting the entire body. The frame
consisted of wooden columns and beams. It formed the elementary cell of a building – a covered
space between four columns (jian). Different sets of jian formed pavilions different in size, functions and significance. To increase the bays of buildings a special system of beams was invented.
But the important invention was an original capital. It added one of the most distinctive features to
the Chinese wooden architecture, not only of a building home, but also of a palace and a temple.
This capital was constructed of a special system of inverted U-shaped clamps tapped into each
other - dou-gun. It had very good properties for maintaining the buildings during earthquakes.
Stylobate. Stylobate became an important element not only in terms of design and technology, but
also in terms of the building image. Socially more important buildings is not, such as palaces, temple
halls, etc., received developed stylobates composed of several levels in particularly important cases - the platforms. These platforms were faced with stone, their setting was often characterized by a
high level of design skills (railings, stairs, ramps, free-standing sculpture, metal vats of water, astronomical instruments, etc.). The number of such platforms was strictly regulated. Only the emperor
of all China could own the greatest number of them. Suzerains or large temples could not have more
than two platforms. The vast majority of buildings had a stylobate consisting of a single platform

Fig. 2. Traditional architecture of China.
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4.2 Elementwise characteristics of Russian architecture
Roofing. Designs and shapes of roofs, especially in the palace buildings, were very diverse. Along
with the common dual-slop and hip roofs, there also were roofs of such types as “cube”, “tent”,
“barrel” and “cap”. When the roof was made steep, a deep knee (the police) was provided in the
lower part, felling a log house was erected to enlarge roof overhangs and to protect walls from
rainfall, at the same time stressing the beauty and expressiveness of the completion of log walls.
Sometimes the plank ramps of steep were made as stepped ones.
The body of a building. Its basis was not a frame, as in most historic buildings in the world, but
a log construction. All natural structural and aesthetic qualities of the tree were not hidden, but instead were identified and highlighted. Typically, design elements and techniques were at the same
time decorative. So, console extensions of the logs bearing porches, ambulatories and balconies
were decorated with expressive undercuts; strong pillars were covered with carvings; elegant
roofing with ridgepoles, streams and supporting beams in a shape of hooks fascinate us with their
unification. The uniqueness of the whole but with the repeating details is one of the principles of
traditional Russian architecture.
Stylobate. Foundation trenches were open in some places across the width of foundations, and
in some places were significantly larger (2.1 m wide trenches with a width of foundations of 1.1
meters). The bottom of the foundation trenches and areas under the apsis were reinforced with the
wooden structure which consisted of four or five bed timbers arranged along the walls and fixed
with numerous wooden stakes. Above and across the first tier bed timbers there was the second
tier. Timbers had a round or rectangular cross section, the stakes were of a diameter of 5-7 cm
and a length of about 50 cm. All this wooden structure was covered with a layer of lime solution
with crumbled bricks, and above it there was a foundation consisting of large rocks (quartzite,
sandstone, boulders) (refer to Fig. 3).

Fig. 3. Traditional architecture of Russia

4. REASONS FOR LOSS OF ARCHITECTURAL TRADIONS OF
CHINA AND RUSSIA
Throughout the existence of the state of China and Russia, the architecture changed from century
to century, but still maintaining its distinctive features. But from the twentieth to the twenty-first
century due to technological progress and development in building technology, the architecture,
Russia and China has undergone great changes, sometimes even catastrophic. In pursuit of prestige and novelty, architects began to forget about the traditional canons of architecture of their
countries in favor of new one-of-a-kind shapes and structures of buildings. The problem of loss of
the origins of architecture is now one of the most important both in China and Russia. The solution to this problem has its roots in the creation of methods for the formation of “neo - traditional”
style that combines both traditional elements of architecture and modern innovations.
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5. METHODS OF FORMATION OF “NEO-TRADITIONAL” STYLE IN
ARCHITECTURE OF RUSSIA AND CHINA
The initial stage of the “neo – traditional” style formation was the creation of a table of elements
of architecture. Tables were presented by the groups of elements of architecture with the following transformations. The table for China and Russia have a similar structure representing the five
blocks (types of architectural elements). Block is a type of an element. Each block is divided
into three components of an element, then every part of the element, whether it is a capital or the
roofing, is divided into design variants. Further, each design variant is transformed, thus, acquiring a new shape and form, with respect to modern trends of architecture. (refer to Fig. 4 and 5)

Fig. 4. The block of a methodological table for the architecture of China (openings)

Fig. 5. The block of a methodological table for the architecture of Russia (portal)
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Each element of the architecture in the table has its own symbol for a more simple application of
the table in the formation of a building in the “neo - Russian” style.

Fig. 6. The block of the methodological table for the architecture of Russia (column)

Here is an example of a block for the architecture of Russia. The element is a column.

Fig. 7. The formula for the interpretation of the “base” element in text form

For a simplified explanation of a particular element, there is a technique created for interpreting
graphic performance of modern forms of transformed forms into a text version for simplified
explanations of certain documentation. The first numeric symbol means the type of an element
(there are 5 elements: column, roof, portal, openings, planning scheme). The second numeric
symbol means one of the components of this element, for example, one of the constituent parts
was separated from a block “column” (№ 1), i.e. a base (№ 3). The next letter symbol means
one of the several options of this element performance. Thus, it creates a formula that will give a
text explanation of what kind of an element, and in what form, will be presented to the projected
building of the “neo - traditional” style. For example, you will need a formula consisting of three
blocks to create a full-featured column in the “neo - traditional” style, consisting of three parts:
capital, fust (shank), base (refer to Figure 8).
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Fig. 8. Complete formula for creation of a column in the “neo - traditional” style for Russia.

The formula “11B/12A/13B” interprets a column in the “neo - traditional” style from the graphic form to text.
Adding the table with other elements of architecture, a full methodological table for further design
of buildings of various designation in the “neo-traditional” style shall be created. This technique
will allow to structure the traditional architectural details and give them anew life in the twentyfirst century.
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ABSTRACT
In the history of Russian urban development there is a period that is sort of an experiment of creation new
category of city. Rapid urbanization in the USSR in the early 1930s was the result of intensive development
of the industry. Construction of new cities, major industrial centers, became an ability to embody ideas of
socialist urban planning.
Study of the phenomenon of «new Soviet city» formation is an actual problem of urban science, since the
main trends of this process are represented in the modern practice of urbanization, and peculiarities of
architectural-planning decision have a direct impact on the development of the «new socialist» type cities.
This article dedicated to the analysis of methods of cities of the Soviet time planning, features of composition and ways of redevelopment organization. There was conducted a historical analysis of the planning
structure of Komsomolsk-on-Amur as a representative sample of the «new socialist city». On the basis
of archival materials studied the initial stage of the city existence, revealed the degree of influence of the
Soviet urban planning policy at the beginning of the XX century on the further its formation and identified
aspects of the optimal development of the modern urban environment.
Keywords: Socialist city, theory of settlement, city-forming enterprise, planning structure.

1. INTRODUCTION
The beginning of the XX century marked with a turning point in Russian history. Changes of
political system, initiation of new forms of ownership have led to the country’s transition to
a new level of economic relations. Development of the industrial complex has predetermined
the formation of new industrial centers on the whole territory of the USSR. Appeared a large
number of new cities in the central industrial areas – in the Donbass, the Dnieper region and
Ural. Assimilated lands of the Far North, Siberia and the Far East, built cities in the Armenian, Kyrgyz, Tajik, Turkmen and Azerbaijan republics [11]. Due to industrial needs, developed
transport network, that promoted «universal implementation of the urbanization of the country»
[4. – p. 50]. Significant changes occurred and in the social structure. The initiation of new political institutions determined the consolidation of the «new value orientations» of citizens [9].
Urban planning policy of the country was conducted against the urban and dezurban concepts
of settlement theory formed in the 1920-30th. Architects – representatives of diametrically opposite directions converged in the opinion of the need to radically revise the approaches to the
construction of urban space. The old cities needed reconstruction, new ones should be built on
fundamentally different schemes, having characteristics and problems, which were corresponded
to the objectives of socialist construction.
* luchiame@mail.ru
** n_kradin@mail.ru
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2. FEATURES OF «NEW SOCIALIST CITIES» FORMATION.
Ideological position on the creation of urban space, providing primarily possibility of a rational
approach to human life, determined the direction of Russian urban planning ideas of the first
half of XX century. Utopia of the «ideal city» – the organism that functions at a predetermined
scheme, has taken a decisive place in the minds of the architects of the Soviet time.
The socialist city was the «embodiment of the leading social ideas in a particular space»
[4. – p. 26]. Construction of the new city became the solid foundation for creating a new culture,
formation of social relations of a new socialist turn. Architecture was the «means of changing the
social structure at the level of urban space rebuilding» [9], and architects acted as «designers of
ideal environment» [4. – p. 74 ].
Foundation of a principally new type of city contributed to the education of a «new man». Social
adaptation of human was started from an early age, from birth child was supposed to «property»
of government, which means that the government was responsible for his proper education. Thus,
was presented the ideologically correct approach to the formation of a citizen of a socialist state
– the new Soviet man – the person acting and existing in the interests of the Soviet state. Urban
planning was aimed to create a favorable living environment of the Soviet worker. Debatable keep
question – whether the original objectives came true.

Fig. 1. Features of new soviet cities planning structure.

Beginning with 1932, the main features of cities construction were creating a clear structure and
hierarchy of urban space, reference to the classic architectural heritage [9]. Space of the city was
perceived by architects as the main means of its composition. The crucial remains question of the
perception of space by city dweller, the ability to navigate in the city, which should be provided
by an architect [4. – p. 28-29 ]. «Organization of benchmarks system» in the city, the hierarchical
system of streets and squares, not only allows a person to correctly interpret the space of the city,
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but also directed him, produced certain social behavior. The cities, designed in the 1930s, had
a clear plan’s structure, directed to the most rational satisfaction of all resident’s needs (fig. 1).
House-communes, district-communes, in which along with collective type housing were concentrated welfare objects, served as a prototype for socialist city [2].
Economic background of new Soviet cities creation influenced on the formation of structure of
their buildings. The main factor of city development was the activity of city-forming industry.
Originally the city was a series of settlements at mills and factories, situated on its territory. Separate socialist settlements, initially were not made as a single array, subsequently merged into a single residential formation under the influence of labor and industrial relations [6. – p. 52]. «The city
at the factory» served as a provision of industrial enterprises, located in its territory, by labor [12].
Construction of a new city required for certain possibilities. Usage of industry resources to build
urban infrastructure was widespread in all the cities of the new type. The city was built «for the
factory» and «by forces of the factory».
City-forming industry not only determined the «meaning» of the existence of socialist city, but
as a rule, put the settlement plan’s composition. In particular, predetermined the location of the
community center, the orientation of streets trace, direction of the main pedestrian routes, location of the green zone [6. – p. 52]. Design and further construction of industrial city planned to
implement in the urban space green areas in order to maintain favorable for human habitation
environment. That’s why emergence of the category of «city-garden» as «the city at the factory»
in the Soviet urban planning is a logical and consistent.

3. THE PLANNING BASIS OF DEVELOPMENT OF THE VILLAGE AT THE
AMUR SHIPYARD. THE INITIAL STAGE
OF THE KOMSOMOLSK-ON-AMUR EXISTENCE.
The desire to develop the potential of the Far East based on the economic and political background.
In many literal sources on the history of the city is mentioned that the Komsomolsk was built as a
«city at the factory». If formulate more precisely – at several factories, construction of which was
a decisive factor for the formation of the city. Appeared as a temporary place of residence of first
builders, workers’ settlements at the shipbuilding and aircraft building factories grew and eventually
became the basis for the future city. Industries, being the main places of labor application (initially
– construction of the factory, then – just the production), largely determined and architectural composition of the city.
According to archival documents [3, 10], the first master plan for the Komsomolsk-on-Amur
was made in 1939. About seven years since the founding of the city buildings was carried out
haphazardly, only partly based on the schemes and projects of industrial communities. Project
of 1935 of village at the Amur shipyard by the architect N.M. Protopopov-Bylev (fig. 2), which
is situated in the collections of City Regional Museum, in fact is one of the earliest cartographic
documents in the history of the city. The project is a typical example of socialist city of 1930s.
The architect, creating urban environment of the future Komsomolsk, designed a strategy of human
behavior. Regular planning, open quarters created an atmosphere of accessibility, made possible to
people contact in the cultural and economic centers of the individual areas. Wide streets and avenues, large squares opened opportunity for public gatherings. City-forming was the Kirov Street at
the intersection of which with the Labor Alley was located the main square of settlement, composed
space for the social life of the city.
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Recreation parks oriented person for a certain free time, leisure activities. The city bordered by the
green zone. In the park, designed near the waterfront administrative buildings are situated free,
which is good according to the theories of urban development of the beginning of XX century.

Fig. 2. Village at the Amur shipyard, architect – N.M. Protopopov- Bylev, 1935.

The principle of hierarchical construction of space, replacing utopian ideas of 1920s on the equality of all areas of the city, has shown the most realistic approach to urban planning. Functional
organization of urban spaces was a rational division of the city territory into zones, designed to
accommodate manufacturing and residential development with appropriate servicing buildings
and recreational devices. In the project of settlement at the Amur shipyard of 1935 clearly traced
a method of precised zoning of territory, which is characteristic for the erection of the new Soviet
cities and had no place in the previous Russian experience of urban planning.

4. GENERAL LAYOUT OF KOMSOMOLSK-ON-AMUR OF 1939. FURTHER
DEVELOPMENT OF CITY ENVIRONMENT.
Attempts to regulate the existing structure of workers’ settlements buildings were made later (fig.
3). In 1939 the architect B.V. Danchich made the general layout of the Komsomolsk, according to
which was organized the architectural-planning framework of the city [7. – p. 112]. The territory
of city was divided by the river Silinka into two main districts: Pravosilinsky and Levosilinsky,
established by location in them two main town-forming enterprises. Recreation zone in the floodplain between the apartment blocks of left and right coasts – a large city park with water space
– united the city in functional terms.
In the Levosilinskaya part was planned rectangular system of city highways, the basis of the
architectural composition was St. Pervomaiskaya (now Kalinina St.), adjacent to the meridian to
north to the Komsomolsk highway, and perpendicular to it Sovietskaya street and Central Avenue
[7. – p. 113]. Pravosilinsky area differed by the three-fold structure, which goes back to the regular layout of Leningrad. Axes of the Pravosilinskaya part were Quay , Kirova Street and Amur
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avenue (now Pervostroiteley). Creation of complexes and ensembles in the areas of mass housing
was decisive direction in formation of the urban environment.

Fig. 3. Schematic design of general layout of Komsomolsk-on-Amur, architect – B.V. Danchich, 1937.

Each of the two parts of the city had its own community center, indicated with location of the
urban square and concentration in it the citywide and district public buildings [1. – p. 144, 169].
Building on the general plan of B.V. Danchich involves the formation of the city center in the
form of advanced architectural-spatial composition, differ by symmetrical layout.
In the project of city general plan of 1939 can be observed compositional ordering of city thoroughfares, a regular, «classic» layout of wide avenues, which was expressed in perfect symmetry and
strictly proportional architecture [8. – p. 17]. Creation of principally new type of urban structure,
designed for the «new man», achieved results by forming a coordinate system of daily life in the Soviet city [9]. However, in practice during the construction of Komsomolsk-on-Amur was the inevitable emergence of a number of difficulties. In process of development Komsomolsk removed from
the conceived ideal of rationalist city, was complicated its cultural and social structure [5. – p. 89].
Analyzing the modern map of Komsomolsk, it is impossible to not notice that the city and nowadays is a two-part structure, divided by a natural boundary – river Silinka, a tributary of the Amur.
The relative position of large number of industries, residential areas and community centers varying degrees of accessibility and level of infrastructure determines the pattern of functional zoning
of the city. Architectural-planning urban environment, prevailing in the Soviet tradition of urban
planning, at the present stage of existence needs to be reviewed in key aspects of urban approach
to adapt to modern economic and social conditions. Optimal development of architectural-planning environment in Komsomolsk-on-Amur can be conducted in the following directions:
1. reconstruction of the industrial areas in accordance with modern technological requirements
and the conditions of production;
2. clarification, correction of functional zoning of the urban environment;
3. development and update of housing fund of city
4. renovation of the green areas of the city in order to improve the living standards of citizens.
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5. CONCLUSION
The country’s transition to a new stage of development and the formation of a socialist state were
important historical steps and it had concrete results, main of which should be considered as the
output of the industrial complex of the country to a new level and the emergence of new cities –
industrial and transportation centers throughout the USSR.
In the context of urbanization and dezurbanization ideas which became popular in the 1920-30th years,
projects of reconstruction of large Soviet cities build new cities not yet populated areas seemed possible to easily implement the basic theories of urban development of the beginning of XX century.
Urban policies of the first years of Soviet power, which is closely related to political, economic
and social-cultural changes in the country, has had a significant influence on the planning structure of Russian cities. Characteristic was not only an ideological approach to the urbanization
of the country territory, but the specifics of building of pledged new cities. General features acquired and further urban development of the new socialist type, a clear example of which is the
planning structure of the Komsomolsk-on-Amur as the result of Soviet urban planning policy.
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ABSTRACT
The study is devoted to analysis and comparison of two opposite contrasts Eastern and Western coastal
areas of the river Huangpu in downtown Shanghai.
Sweep Bund and Pudong waterfront and viewpoints on opposite coasts are the contrasts of European colonial and Chinese modern architecture juxtaposed within a time of semi-colonial (1840s-1940s years)
and contemporary (1990s-2010s) periods. Their main advantage is the uniqueness of the location of the
two architectural dominants: historical and contemporary, representing a metamorphosis of the dominant perception of the viewer in different time periods. This is a prime example of architectural and urban metamorphosis, or transformation, “which stepped” across the river in the urban development plan.
Complex study of historical and contemporary architectural architecture of the city of Shanghai to see how
the main image of the city was transformed over the past two decades, as well as identifies the integration
of modern urban architecture and historic monuments of European architecture. Identified materials allow
to generalize the fragmentary information available in a variety of sources and helped to provide more
complete picture of the urban development of the eastern shore of Huangpu.
Keywords: Analysis, architectural contrasts, contrast, metamorphosis.

1. INTRODUCTION
The purpose of this article is to study and analyze the interaction of European semi-colonial and
modern architecture is currently in Shanghai. And as a graphic demonstration of the material in
the form of architectural developments waterfront Bund and Pudong, and specific points on the
opposite coast, which are architectural contrasts historical and contemporary architecture juxtaposed within a time of colonial (1840-e e1940-year) and modern (1990’s -2010s) periods. These
stages are represented in the diagram (Fig. 1).

Fig. 1. Scheme of the stages of forming a central core of Shanghai.
* roman_paukaev@mail.ru
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197

2012 Inter-University Seminar on Asian Megacities, Pacific National University, Khabarovsk, 06-08, Sept. 2012

Huangpu River divides the city into two parts: the historical downtown Puxi (west of the river)
and Pudong (east of the river). Now the eastern part of Shanghai-like city of the future here are
the tallest skyscraper Jin Mao Middle Kingdom, the Financial Center, the third highest tower
in the world, and many other significant architectural projects. Active construction began here
only in the 90s of XX century. It offers a spectacular view of the Bund-one of the most famous
Chinese Settlement, within which there are buildings XIX-early XX century, built in European
style. In the evening on the waterfront
is not crowded, the crowds of tourists, including from South-East Asia,
come to admire the shimmering lights
of Pudong waterfront skyscrapers, and
passing ships. Although it should be
noted that at the beginning of the XX
century to the early 1990s, the main
architectural hallmark of Shanghai
was the center of the linear architec- Fig.2 Bund and Pudong sweep and visual point of perception
on the eastern embankment at the beginning of the XX century..
ture of the International Settlement.

2. MAIN ARCHITECTURAL STYLE OF THE WESTERN EMBANKMENT
C 1840 by the 1900s the eastern bank of the Huangpu been neglected because it was not a developing area. After the coastal area of Pudong was formed only as industrial and warehouse area with
a port and unloading piers. Prior to the 1990s in the area there was little building activity, but the
Chinese government began to consider this area as the construction site of the future-promising
emerging area only since the 1930’s. All investments and resources invested in the construction
of the embankment and the formation of lines Bund, which housed the International Settlement.
But later on the eastern embankment was be the best point of perception and observation of European architectural works on the opposite bank of the Bund (Figure 2). By the beginning of the
XX century a great location meant that Shanghai has become a major port and industrial center,
after which the Bund promenade enjoys wide popularity all over the world, a major architectural
dominant of Shanghai.
Table № 1. Semi-colonial period, the formation of the waterfront Bund.
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From the middle of the XIX century in the history of China began a new phase formation is
closely related to foreign policy. Many of the city came under the attention of European countries,
resulting in the active period began colonization [1]. During this period in Chinese architecture,
began the spread of European architectural forms, the most actively manifested in the city of
Shanghai. This influenced the transformation of structures and architecture in general. In 1880
he joined the active phase of its development, which lasted until Japan’s intervention in 1937.
This table shows that the peak of construction and the final formation of the waterfront Bund had
a temporary period from 1890 to 1930 years.
During these decades, Shanghai has experienced phenomenal economic and cultural prosperity,
as well as the formation of the center line of the International Settlement, for which he was known
as Paris of the East.
By the 1930s it became a major commercial and industrial and transport hub of the country, which
has been concentrated almost 60% of the entire Chinese industry. Waterfront Bund played the role
of reference for urban development and the part of the city, which was located across the river
Huangpu district of Pudong. This area is the best point of perception of the waterfront Bund.

Fig. 3. The facade of the waterfront Bund.

Line Center for International Settlement, Shanghai was for the most important experience for the
formation of foreign relations and the rapid development, followed by the construction of modern
infrastructure, to create a further strong focus of urban activity on the waterfront Huangpu. This
is a prime example of architecture and urban planning “metamorphosis” that is transforming,
“stepped across the river” in terms of urban development (Fig. 5, 6). One of the main advantages
is the time of implementation of the present stage, as the new administrative and financial center,
compared with the historical stage of formation.

Fig. 4. Bund and Pudong sweep and visual perception of a point on the western waterfront at the
beginning of the XXI century.
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Fig. 5. Panorama of the waterfront Bund beginning of XX century and the beginning of XXI century

Fig. 6. Pudong panorama promenade beginning of XX century and the beginning of the XXI century.

3. THE MAIN ARCHITECTURAL FORMS THE EASTERN EMBANKMENT
Modernization is gradually replacing the poor construction, and in their place built high-rise
buildings of glass and concrete. The period of rapid construction on the east coast began 20 years
ago. And if at first an active part in the transformation of the city taken by European and American
architects, is now working to attract more Chinese professionals, graduates of the Shanghai Institute of Design and Architecture, which manages to combine the achievements of Western artists
from the national color. Each year, the pace of construction are growing, which was associated
with an important event for the city - in 2010, Shanghai hosted the World Industrial Exhibition
“Expo-2010” [3].

Fig. 7. Elevations embankments Bund and Pudong.

Despite the liberalization of the Chinese economy, Shanghai remains the engine of modernization
of the state, investing in new construction of huge funds. Big Shanghai - monocentric agglomeration, the central core, which is an area of 670 square kilometers concentrates about 10 million
resident population (excluding the approximately 3 million workers). Due to its advantageous
geographical position and strong investment from abroad Shanghai from the mid-90s experienced
rapid economic growth. The old city center, rebuilt by European and American concessionaires
in the 1880 - 1930’s. Was not able to accommodate the new scope of business activity. In the beginning of the 1990s the city of “crossed” over the river Huangpu, began active development of
Pudong - a vast area (520 sq. km.) That separates the more populated part of the city from the sea
and busy warehouses and villages scattered among the rice fields. Business district of Lujiazui,
which arose in the western part of Pudong, became a center of high-rise construction in China.
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In the future, Pudong will be administratively divided into four functionally specialized areas: trade
and financial district Lujiazui (31,78 sq. km.), Export-processing zone Chin-chiao - Tsinninsy (19
sq. km.), Waigaoqiao free trade zone (10 sq. m. km) and the industrial park Beytsay - Chzhantszyan
(17 sq. km.). The rapid development of Pudong has established a strong focus of economic activity,
prompting thousands of companies to withdraw their production outside the city. In the liberated
territories are built service facilities and housing for the new middle class in China. Beginning in the
1920s, city officials tried to regulate the development of Shanghai. However, the real action began
to take on only at the turn of 1980 - 1990’s, with the start of work on the general plan of reconstruction and development of the Shanghai area. The program, designed until 2020, was adopted in 2001.
This chart helps to analyze and see how to convert the embankment beyond the end of Huangpu
XIX-beginning of XXI century. This case is an urban metamorphosis, showing how over time
replace the main architectural image of the city with the semi-colonial European architecture in
the modern globalized Chinese architecture.
The main task of the general plan, the algorithm is clearly traced to the project of Greater London
on Patrick Abercrombie, was stopping the spread of the central nucleus of agglomeration, which
is assumed to surround the wide green belt. The second goal of the project was the transformation
of Shanghai monocentric, polycentric metropolitan area in the establishment of new satellite cities to the suburbs and in areas of planned urbanization, including the development of existing settlements in the area. Finally, according to the plan, the development of agglomeration should be
directed along the main railways and highways, high-density arrays of alternating development of
natural recreational spaces. The basis of the transport network of Shanghai region should become
a lattice of six and six latitudinal meridional lines connected to the ring motorway and exit ports.
Table № 2. The modern period of the formation of the embankment Pudong..

Thus, the Shanghai planners are pursuing a policy of dispersed development, using its three different models: a system of satellite cities Howard, Abercrombie, the concept of semi-urban areas
Eleal Saarinen, popular in Sweden and Finland, and, finally, the development strategy of the city
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along the axes of urbanization - in model of the Paris metropolitan area. Most urban development
programs in China creates a state, municipal and departmental institutions, but, on the model of
Barcelona, Bilbao and Rotterdam, the Shanghai government to actively attract renowned architectural firms from Europe and the USA.
New cities are usually located close to existing settlements or industrial clusters. Valuable landscapes (rivers, canals, lakes, forests, hills) should be preserved and incorporated into the urban
composition. Significant dimensions of new cities make them self-sufficient, providing all the
daily needs of residents. They will have a developed system of communications and an extensive
network of service facilities and trade. Urban neighborhoods originally planned multifunctional,
they will consist of buildings of various types, including traditional building blocks of dense
two-storey detached houses, built along a narrow internal passages and small square yards. The
flexibility of the planning structure of satellites allows for change and continued growth. Instead
of a detailed master plan is developed The planning scheme defines a location of urban centers,
transportation, housing, offices, commerce, leisure, and the main vectors of [7].

4. CONCLUSION
Complex study of historical and contemporary architectural architecture of the city of Shanghai to
see how the main image of the city was transformed over the past two decades, as well as identifies the integration of modern urban architecture and historic monuments of European architecture. Identified materials allow to generalize the fragmentary information available in a variety
of sources and helped to provide more complete picture of the urban development of the eastern
shore of Huangpu.
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ABSTRACT
The development long-term plans for industrial complexes on minerals processing, pipeline systems and
new heat power objects construction in the Russian Far East territory anticipate efficiency maintenance
and their safety functioning in the high natural risks conditions due to endogenous and exogenic processes
development.
The geological environment natural condition investigation and the analysis are carried out at engineeringgeological survey stage. It allows revealing a complex of modern geological processes, the degree of their
activities in territory of the future construction. Research of industrial objects influence on various elements
of the geological environment gives the chance to establish the environment “response” to expected influences and to make the forecast of geological processes occurrence, to establish their danger influence to
constructions performed on concrete platforms.
Maps of engineering-geological conditions and maps of danger and risk with the scale of 1:1000 have
allowed showing platforms and sites with larger or smaller level of danger to designed constructions. In
the investigated territory dangerous and rather dangerous processes are earthquakes and flooding caused
by underground waters. Landslides, bogging, flooding, undulate erosion and frosty soil heaving produce
moderate danger. On the basis of predicted geological danger for prevention or decrease of possible risk
(damage) the substantiation of effectual measures of engineering protection is given.
Keywords: geological danger, industrial complexes, minerals processing, pipeline systems, heat power
objects construction

Intensive development of transportation and pipeline systems, sea ports, industrial complexes for
processing mineral resources on the territory of the Far East requires particular approach to analyses and estimation of geological perils and risks in choosing places for building various objects
and linear structures.
Diversity of natural, climatic and engineering-geological conditions and degree of affection of
the territory by geological processes for hundreds of kilometers in the areas of oil pipe lines, gas
pipe lines, highways, power lines, mineral resources processing enterprises requires necessity to
differentiate these risks on the basis of engineering-geological regionning. The most complicated
for exploration and construction are the earthquake-prone territories of Sakhalin, Kamchatka, Yakutia, Khabarovsk Territory, Maritime Territory (Primorsky Krai), the Amur Region and Jewish
Autonomous Region. Furthermore, highest danger is posed by unstable mountain and riverside
slopes, sea shores prone to erosion, landslides, cliff debries and rock falls development. Many
problems are caused by palustrine and periodically flooded areas of river flood-plains and terraces
above, especially in zones of development of everfrozen rock. Geological-lithological structure
in the sphere of interaction of constructions with geological environment is characterized with
sediment complex of quarternary age of biogenic, alluvial, alluvial-marine and alluvial-proluvial
genesis; presence of body of eluvial-diluvial genesis; sedimentary, metamorphic, effusive and
intrusive roach, which serve as the foundation and background medium for pipelines.
Negative role of endogenic and exogenic geological processes was examined by specialists in
1998-2010 for the construction of highways, pipelines and other structures, for renovation of rail1 е-mail: tat-podg @ yandex.ru
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way in Sakhalin, for designing oil pipe line and gas pipe line Sakhalin-Khabarovsk-Vladivostok,
for sea port zones and many other objects in Khabarovsk Territory and Maritime Territory (Primorsky Krai). As was determined, for the construction in the region there is real danger not only
from earthquakes, but also from tsunami and mud volcano.
Substantially dangerous for all types of construction are the regions with intensity of earthquakes
of 8-9 magnitude. Decrease of seismic hazard for constructions is possible according to the results of seismic microzonation taking into account geological-hydrogeological conditions and
seismic parameters of rocks on every site. Hazard level of tsunami for construction of pipelines
and highways on the eastern shore of Sakhalin is estimated as substantially high (the height of the
wave reaches 3-4 m). For the southern and western shores of Sakhalin for sea ports of Korsakov,
Kholmsk, Nevelsk and other constructions in the coastal area the hazard level of tsunami is high
(height of wave reaches 2 m) [1]. On the shore of the Sea of Japan, for the ports and recreational
areas of Nakhodka Bay hazard level of tsunami is moderate (height of wave reaches 1 m) [2].
Unique territory of mud volcano “Pugachevsky”, which occurred on the way of the designed oil
pipe line, was attributed by specialists according to its engineering-geological characteristics as
being the hazard area of emergency of natural and anthropogenic character. The main reasons for
this attribution was presence of specific structurally unstable rocks and uncontrolled water-gasmud outbreakings in combination with risk of explosion and inflammation, which presented real
danger for the oil pipe line [3]. Based on the results of survey works the direction of pipeline route
was changed and the pipeline was constructed bypassing the volcano. This was the important step
to prevent ecological problems in case of accidents, oil spills, fire and pollution of the shore of
the Sea of Okhotsk.
Analyses, estimation and forecast of hazard and risks of different types of exogenous geological
processes: landslides, swampification, water table rise, suffusion, frost heaving of ground, longterm frozen soil, abrasion, river erosion and flooding, is an integral part of present-day engineering-geological research for the construction in the Far East.
Danger for the construction of oil and gas pipe lines running from Sakhalin and Yakutia through
Khabarovsk and to Vladivostok is connected with presence of extensive swamplands, numerous
minor rivers, lakes, distributaries river bed of the main river – Amur. In the course of the study it
was determined that in the area of the pipelines track 80% of the territory is subject to swampification, 7,5% is covered with shallow swamps of type I (with peat reaching 2 m), 78% is endangered
by water table rise, 27% is subject to flooding and river erosion. Taking into account extensity of
affliction, these processes cause danger to the construction of pipelines and belong to the category
“substantially dangerous” and “dangerous”. Per totality of natural factors practically the whole
flat territory of the pipelines track belong to difficulty category III (difficult) for construction,
which requires focused application of engineering protection.
For the construction of water main (length 16,5 km), built along left bank of the flood plain from
Tungus water intake to Khabarovsk with the segment of unique submerged crossing across The
Amour River, the dangers and risks of geological processes were studied in 2007-2008. The water
main with the diameter of 1020 mm crosses the flood plain and river bed of the Amour River to
the North of the railway bridge. The danger was constituted by flooding, lateral corrosion and
downcutting. Intensity of erosion in the Amour River depends on the stream velocity, lithological composition and the extent of washaway of sediments along the banks and on the sill of river.
Average stream velocity at the left bank is 0,51 m/sec, at the right bank – 0,55 m/sec, in the mainstream – 1,15-1,25 m/sec. Refuse stone and loam soil which build up the left bank, islands and the
sill of river belong to unstable, easily washed away deposits. Therefore, the highest risk of river
erosion exists for the western side of the track at the left bank of the Amour River and the sill of
river, where sand and loam soil is common. The right bank and the parts of the sill of river, where
the background medium of the pipeline is made up of gravel-pebble deposits and rocky soil, are
more resistant to erosion. On the basis of natural processes hazard assessment the special protec204
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tive mesures were worked out for the water main on the surface and on the sill of river.
Engineering surveys for the project of renovation of Sakhalin railway enabled to assess hazard
and risks of endogenous and exogenous processes in southern and central parts of Sakhalin. The
railway is situated in the zone of seismic intensity of 8-9 magnitude. (“significantly dangerous”
zone). Presence of swamps in the flood plain of Susuya and Naiba rivers cause greatest concern
for the renovation of the railway on the described territory. Spread of deep swamps (depth of peat
up to 6 m) and swampified parts makes 22,5% of the track length; parts that are prone to water
table rise totals to 52%. Linear and sheet erosion are developed on exposed parts of the slopes and
back slopes of railway ditch cut and subfoundations. River erosion on 40 rivers, which railway
cross, causes danger to bridges and subfoundations. Subsurface and lateral erosion contributes to
retreat of shore and causes destabilization of slopes. Landslides and rockfalls on the described
territory affect river banks slopes, hill slopes, steep ledges of sea-shore terrace prone to abrasion,
side slopes of artificial dents and subfoundations. Based on the scale of occurrence the highest
danger for the railway during its exploitation is caused by swampification, swamps, marine and
river erosion (rate of danger – “significantly dangerous” and “dangerous”). For protection of the
railway and related facilities from the dangerous geological processes and minimization of damage there were justified anti-erosion and anti-landslide measures, regulation of surface discharge
and land drainage.
Studies of the possible influence of industrial complexes on natural environment enable to envision response of the natural environment on the planned actions and to forecast appearance of
geological processes, determine their danger and risks for the facilities on the certain sites. Methodology of forecasting of development of dangerous geological processes, evaluation of the rate
of possible risks (damage) was worked out by the author on the example of the industrial site of
Albazinsky mining and enrichment combine, sites of Amursky hydrometallurgical combine and
new Khabarovsk heat and power plant.
In the course of building in the areas of slope cutting in artificial back slopes there is possibility
of occurrence of local landslides. Argil sand ground and fine sandy loam will be prone to shifting.
Forecasted depth of lanslides of 3-5 m is proportionate with depth of loam soil in the area of slope
cutting. If top soil is eliminated on the slopes composed with loam soil, activation of sheet erosion
is expected in the period of snowmelt and heavy rain.
Therefore, the analyzed examples of estimation of geological perils and risks of building industrial complexes, transport systems and other objects in the distinctive engineering-geological
conditions of the Far East show the importance of consideration of current conditions of geological environment, estimation and forecasting danger and risks of endogenous and exogenous
processes which affect the construction and maintenance of facilities. Concise estimation of peril
enables to justify effective measures of engineering protection for avoidance or minimization of
possible damage.
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ABSTRACT
The growth of urban population and city overgrowth in the beginning of XX century led to the appearance of a new urban conception of decentralization. Meaning of this idea is creation semiautonomous
urban settlements that could relieve megacities. These satellite towns have specific planning and infrastructural features, connected with dependence on a large city-centre. Conception of the satellite towns
becomes more popular after the II World War and creates conditions to appearance a new type of territorial
formation-agglomeration. Today the majority of world capitals and the largest centers are surrounded by
network of cities, connected in agglomeration. Agglomerations unite in bigger formations – megalopolises.
Creation of new settlements is a priority assignment in developing of new territories and enlargement
of existing agglomerations in countries with large territorial resources such as the USA, China and Russia. Research examples of creation semiautonomous settlements in Russia and abroad allows to understand features of planning and developing this direction in city-planning and take into account positive
and negative experience. Examples of realized projects of satellite towns in Russia from the beginning
of the XX century to the end of the XXI century were considered in the article Inner problems of these
settlements and link’s problems with megacities and the largest cities were also analyzed. Retrospective
review on realized satellite towns in Russia allows to separate features, positive and negative experience
their planning and to suppose possible perspectives in developing this urban direction in native practice.
Keywords: Satellite town, semiautonomous settlement, summer colonies, megacities, agglomeration.

1. INTRODUCTION
The creation of large urban structures from scratch has been new for the post-perestroika Russia. Each of these new growths is the political, economic or cultural will of the state or private
investors. There are more than 18 major projects of modern “mini-cities” in the territory of 100
hectares and more than one in the Moscow’s suburbs at the present time. [1] These settlements
are mostly enlarged cottage villages with facilities for public use, without job opportunities for
middle class citizens. In fact, there are new sleeping areas located in the suburbs. In connection
with it, there is no saying about the construction of full-fledged satellite cities in Russia except
a few examples. As far as the foundation of new cities, including the satellite cities, is place of
employment.
Today, the development, for example, Moscow’s suburban lands is mainly the reclamation of
waste lots under the so-called elite settlements. Because the developers are private companies, the
concept of urban development settlement acquires features of a business model and operates at a
profit. State should regulate this private practice of urban planning, providing the project required
expert support and assistance in building infrastructure.
* kirillshepeta@gmail.com
** luch@mail.khstu.ru
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The participation of private developers in the creation of cities is the part of the Russian urban history. In the late of XIX - early XX centuries there were built a large number of settlements by entrepreneurs: Orekhovo, Bonyachki (Vichuga) in the Ivanovo region, Naro-Fominsk, Nikolskoye
in the Tver’s suburbs [2]. Merchant dynasties were creating in these cities the conditions for the
culture development: theaters, national houses, medical complexes. The buildings were designed
by famous architects and now there are monuments of architecture.
Interest in the satellite cities in the modern Russian urban planning practice is associated with an
increased interest and demand of the state of innovations in science and technology. Thus construction of the Skolkovo innovation center was begun in 2010 on the territory of Novoivanovskoe urban settlement in the Moscow region. The satellite cities as a type of semi-autonomous settlement exist in our country since the 60s of XX century. The first scientific towns in Russia were
Dubna in Kaluga Region, Pushchino in Moscow region and the Akademgrodok in Novosibirsk.
New urban planning projects such as Skolkovo and the settlement A-101 in the Moscow’s suburbs are created with involving foreign experts, especially at the level of the master plan, as well
as at the stage of detailed study and address the development of the settlement. Russian specialists have the opportunity to participate in the project at the stage of development of individual
sites. This fact may indicate a lack of confidence of developers to Russian experts, and the lack
of local architects and urbanists’ necessary experience in the complex design of modern cities.
There are two the most interesting periods in the history of urban planning practice semiautonomous settlements in Russia. The first originates in the second half of the XIX century and ends
in 1930. This is the period of active development of sprawling megacities’ suburbs for different
segments of the population living in pre-revolutionary period which demonstrates the democratic
approach to the development of new territories and power of ideology and authority after the
October Revolution. The second period begins in the 60s of the XX century with the advent of
satellite towns and reflects the state’s interests in the development of new scientific and industrial
productions. Today both directions received a new impetus to development and have relevance.

2. THE DEVELOPMENT OF SUBURBAN AREAS. SUMMER COLONIES.
In the second half of the XIX century, the population of the biggest Russian cities - Moscow
and St. Petersburg has exceeded one million. The increase in population and the general trend
towards urbanization has created a new problem in the relationship between city and suburbs.
The problem arose in connection with active construction of railroads, which linked the various parts of the country. Big industrial, economic and warehouse areas appeared in the cities for
providing regular trade turnover. It required a lot of labor force. Thus, these areas were surrounded by their workers’ barracks and settlements. The cities started to have working-class suburbs.
Rail transport has enabled citizens to quickly get to the suburban areas. It increased the attractiveness of the suburbs as places of summer holidays and places for building an inexpensive,
compared with urban, housing. The high price of housing in Moscow and St. Petersburg, the lack
of the required number of cheap apartments, as well as ease of transportation often made country
houses a permanent place for living small city employees. These factors contributed to the massive
outflow of residents in the suburban area. So, in the first decade of the XX century growth of urban population in Moscow was 17.26%, and in the suburbs population had increased by 43%. [3].
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At the turn of the XIX-XX centuries living in summer colonies had become a mass social phenomenon unique only for Russia. As of 1888 there were over 6,000 dachas around Moscow,
located in 180 summer colonies, where in the warm season, moved up to 40,000 people [4]. Becoming a place of permanent residence for townspeople, summer colonies acquired the features
of the urban settlements. Network engineering, landscaping and developing the supply chain
were routed. These problems were solved by the inhabitants of the settlements, which formed
a unique system of peculiar forms of public administration and development. So, in the early
90s of the XIX century societies of dachas’ areas improvement began to form. By 1910, there
were around 60 such societies near Moscow [3]. The societies resolved all issues related to everyday life and settlement’s infrastructure: from garbage collection to the schools construction.
The most interesting example of the settlements of that time was Perlovka owned by Moscow
entrepreneur and tea merchant Vasily Perlov. In 1880 there were 80 dachas in the settlement.
Public facilities were represented by post office, telegraph, shops and summer theater, very
popular at that time, where toured the Moscow’s troupe [5]. Territory of this summer colony had a unique layout - the first dachas had no fences and its stood free in the general area.
Formed by the beginning of the XX century dacha’s life significantly influenced by its surrounding rural environment. Amateur dacha’s owners’performances gave rise to folk theater, which became very
popular before World War II. Dacha’s libraries revolving fund rural and public libraries. Summer colonies gave earnings for the neighboring farmers, binding them to home and family, to some extent. [6]
In suburban projects in the beginning of XX century planners pawned more raw data, the project
were often included installation of utilities [3]. Social relevance and technical equipment of the
new settlements formed the obvious conditions to the increment of these areas to the overall
fabric of the city. These were the first steps in the formation of agglomerations around cities.

Fig. 1 Scheme of increase suburbs of Russian mega polices in first part of XX century.

3. THE CONCEPT OF A GARDEN CITY AND GARDEN-VILLAGES IN RUSSIA
At the end of the XIX century building, construction, planting summer colonies were influenced by new urban ideas of garden-cities, proposed in 1898 in England by E. Howard.
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The idea was to create new cities connected with center by the railway, capable of solving environmental and social problems of megacities.
Soon, these ideas found their implementation in Russia, and primarily in the summer colonies’
projects, that long before the theoretical concept idea the garden-city already had many of their
features - the location in the suburbs of big cities, easy accessibility by rail, fixed-rate building
density, building on a single master plan, the existence of a system of social control, the mandatory presence of large public parks, etc
Moreover, Russian architects in the late XIX century, even without knowing anything about the
idea of the garden city, embodied in their art architectural and artistic principles of urban design,
traditional domestic architecture and, as later will be very similar to the compositional principles
of the garden city. There are: a) the integration of specific historical and geographical conditions,
b) the use of traditional urban landscape, c) division of the territory of the manor and residential
development, d) the use of a specific artistic experience of Russian architecture, e) the use of individual types of dwelling houses with gardens and outbuildings, e) a device public gardens and
boulevards; g) the location of industrial factories below the residential area and other landscapeart architectural and urban characteristics. The area for the construction of such settlements was
selected on the same grounds as in the area to accommodate future Howard’s garden-cities mainly in the areas of healthy, in the presence of dry soils, near the clean sources of water (lakes
or rivers), in forests, in convenient transportation to the nearby town (railway, highway) [7].
The projects of the city-gardens took place in urban practice in 1912-1917. But it is worth noting
the ambiguity of the adoption of Howard’s ideas in Russia. Liberal public and architectural community were supporters of these ideas, but the imperial government took them very cautiously.
Such a disagreement had arisen because of the principles of garden city ideas related to the cooperative form of ownership, and public authorities. Moreover, community-based initiatives that
had arisen in the summer colonies were little disturbed power. But power could not allow the
emergence of self-government in the new towns at that time and opposed to this phenomenon.
That was why social issues stated in the concept of Howard were radically rethought power.
Many railway settlements, the settlements in the mines and the mining industry, summer colonies and some residential areas of Russian cities that were designed and built in the late XIX
- early XX century were similar in the organizational and management plan. City government
owned the land and it is the same, not a community of shareholders, offered to choose house
designs. It also prescribed the character and type of construction, recommended involve certain
contractors, assigned suppliers of building materials, etc. And the most important difference
in the governance structure of city-gardens in Russia from the West was the lack of similar
housing associations. These and other factors had made it possible for land owners to dictate
their requirements to the city-gardens’ inhabitants. Leasing out land at high prices or letting
to the inhabitants «limited» ownership, the owners virtually attached staff to their work place.
Foreground tasks of the new settlements from architectural and planning priorities were longterm planning and development of these settlements on a single master plan and in exact boundaries. The city was provided for a significant public part such as a community center, a network of
educational, cultural, children’s, medical and service facilities, gardens parks, the differentiation
of road transport network within the city. As a result, major part of the pre-revolutionary projects
of the city-gardens was an exemplary planned settlement with the characteristic features of Russian architecture. But the social problems underlying in the garden city concept and serving the
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interests of the poor people had not been resolved; moreover, their place was taken by only the
commercial interests of owners and developers of new settlements.

Fig. 2 Master plans of garden cities in pre-revolution Russia

4. WORKERS’ GARDEN-CITIES IN POST-REVOLUTIONARY RUSSIA
After the 1917 revolution in Russia the right of private ownership of land was revoked. The
priority of social forms of life and activity, the best living conditions for workers were publicly
proclaimed. The architects were turning to the idea of the garden city, hoping that the Soviet
government would eliminate all the shortcomings of pre-revolutionary settlements of this type,
and create real city-gardens - with individual low-rise housing for every family and with areas for
housekeeping. There were opportunities to realize not only the most attractive art-planning principles, but and social content: public ownership on land, government support in the construction
of homes and infrastructure and collective forms of management processes, turned into a means
of manipulation and enrichment in pre-revolutionary Russia.
High demand for the development of industrial enterprises and the task of educating the next generation of workers from the farmers directly pushed both the authorities and architects to create
new settlements. Rethinking the idea of the city-gardens in the context of the current political situation, the architects and initiators of building new settlements had formulated a system in which
the land for the garden city taken from the state long-term lease, to provide funds for construction
on favorable terms, created for this purpose co-operative partnership. Anyone wishing to live in
this settlement shall become members of the partnership (by making the entrance fees and a share),
with the possibility to purchase housing in future after repayment of public debt in the cooperative.
The partnership, based on the cooperative form of ownership of land and buildings, had their own
housekeeping and conducted business activities. Available funds were used for the development
of settlement and maintenance of production. A similar program in this period it is responsible
views on the cooperative movement and the role of government in solving social problems. According to this scheme in the first years after revolution cooperative city-gardens to a specific
population of 32,000 for the city-garden and of 2-3 thousand people for the Soviet cooperative
village-garden started to appear.
There was an important question of land necessity near house during the recovery of the economy
in dire economic problems. At that time there was no sociological data on this subject and archi210
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tects had to find an answer to this question independently. The authors of the village “Zvezda”
nearby Saratov talked about the houses adjoining areas as a “spoiled land in favor of small-scale
petty-bourgeois happiness” [8].
Cooperative basis for the creation of the city-garden had gained enemy in the face of the power,
who called the city-garden a place where “does not get the idea of communism. Worker caught
in such a paradise, becomes deaf to the revolutionary propaganda “. [7] Social experiments in
the formation of the working class had shown that workers should be well-organized, dissected
by labor groups, the relations of production which, strengthened and reinforced by everyday
relationships that arise in the process of living together. Individual dwelling conflicted with this
organizational and managerial concept. Therefore, starting with the 1925-1926 years, there was
a consolidation of cooperatives to their accumulated funds would enough to erect high-rise, multifamily housing, as the most economically and ideologically justified. The most profitable were
two-storey fourplex apartment buildings.
Since 1927 the cooperative construction of settlements was losing their independence. Issues of
planning organization settlement, operational control of the new settlements etc. transferred to the
jurisdiction of the authorities.
Competition for the city-gardens and village-gardens’ projects almost didn’t exist during this period. Individual houses were built for the benefit of the authorities as a means to reward the work
of representatives of the oligarchy and the party-state bureaucracy, or turned into the communal
housing. The main type of settlement was «one room for one family» and cottage-type apartment
blocks were replaced by house-communes and block-communes near the plants, factories, farms
(agricultural structure) and power plants. People should have erected them firstly and then to
work. Living space was available for temporary use by the worker and his family for the duration
of the work contract in case of employment in the city-forming enterprise or servicing institutions.
It was carried out through the administration of enterprises and government agencies.
The basic organizational and planning principles of workers’ settlements have been formed. Firstly, the construction of settlements was very close to the “payer” company (manufactory, locomotive-repair plant, objects, extracting and processing industries, power plants). Industrial enterprise
in socialistic settlement took a number of priority functions: determination of the composition of
social center of town, serving the source of all social and cultural life of the settlement, planning
solution specifies a residential area.
In the Soviet garden-villages, compared with the city-garden, the functions of residential areas
were expanding by inclusion the objects of public service, the device (for groups of houses), collective leisure and playgrounds, public spaces. Special zones with schools, preschools, hospitals
and sport facilities in green areas were provided. A small network of sports facilities (sports
grounds in homes, schools and clubs) was also created, as well as the erection of public buildings in the center of residential development. Green space for episodic recreation was provided
at the outskirts of the settlement. The settlement had got a double-level system of territorial division on the collective dwelling «one room for one family» type and block. Free planning of the
city-gardens, based on the art and picturesque principles replaced by a regular in the working
settlements. This plan had an economic advantage because it allowed to reduce the length of the
driveways, gardens, the length of utilities, which in the aggregate, leaded to a decrease in the cost
of landscaping and engineering equipment area and, in general, for the construction of the settlement. So, Soviet industrial village-garden came to replace the Howard’s city-garden.
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Fig. 3 Master plans of garden cities in post-revolution Russia

5. SATELLITE TOWNS
Since 1928 there was a large-scale industrial mobilization in the country, the first five-year economic development plan of the USSR was compiled. This period is characterized by experiments
in urban planning, in the form of two concepts of urbanism and de urbanism. The ideologists of
both trends put forward the utopian concepts of urban development from the socialist network of
interconnected cities with «high-traffic routes» to a linear city along the highway. The creative
communities of constructivists and rationalists joined to the experimental search (Association
of Architects Urbanists, Association of Contemporary Architects). Utopian of the majority ideas
at this period had been criticized. In the resolution of The Central Committee of the All-Union
Communist Party (bolshevik) (1930) were «strongly condemned the extremes in the proposals for
immediate and complete socialization of workers’ life, as divorced from reality in their maximum
trends» [9]. The pre-war period in the second and third five-year plans was aimed at strengthening
the country’s industrial complex and the development of new territories. In this regard, there was
the massive construction of new industrial cities in the Ural, Siberia and the Far East. In Western Siberia the first urban agglomerations were appeared, which required the works on regional planning.
Years of World War II (1941-1945) left considerable damage to the national economy. Prior to 1955
there were active works on its restoration. There were been developed master plans for new cities,
in connection with the expansion of industrial production and population growth. The principles
of the Soviet urban planning, developed in the first five-year plans, applied during this period.
In the 60-s the urban population was about 70 million people, necessity of designing new comfort cities had increased. However, the development of new types of industrial production that
were permanently connected to the existing major research centers and the newly popular ideas
of de urbanism contributed to the concept of satellite towns. One of the first such projects was
Kryukovo near Moscow, later Zelenograd located in a forested area of the capital. Among the
new urban experience it could be emphasized pre-design analysis with registration of greenery
with a “scheme of exceptions,” its occupied territories [10]. It is noteworthy that the city was
formed complete systems of ensembles. In addition, industrial buildings, along with public and
residential, had been discreetly incorporated into the fabric of the city. This was due to the fact
that working in production associated with radio electronics is harmless in the sanitary-hygienic
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respect to the population. Link among research centers, universities, technical and experimental
enterprises became the principle of the formation of new hail growth – academic towns. Such research centers appeared in the branches of the Academy of Sciences USSR. A network of satellite
towns emerged around Moscow (Dubna, Pushchino, Protvino, Chernogolovka, Obninsk). Also,
there were academic towns in Siberia and the Far East.
Construction of the first academic towns in Siberia began in 1958. Academic town near Novosibirsk combines new theoretical concepts developed in the early 60s. The city was designed for
50 thousand people. Zoning scheme allocates an area for research institutes, which are separated
from the residential area with a considerable array of forest. Novosibirsk State University and
multifunctional shopping center were built in the middle of the complex. The project addressed a
number of complex problems that previously were carried out in part or in scale microdistrict. It
is a system without any blocks groups of houses, formed in microdistrict with a free plan; implemented three stages of social services (institutions daily, periodic, episodic use), applied to different house-rise (2, 4, 9 floors). There was performed modern differentiation of streets, combination
of picturesque and regular plan. Community Center has a linear layout instead of the compact,
which was contemporary to the time of the decision. [11]. The city is connected by a strip of
woodland area recreation and sport, organized on the banks of the Ob reservoir.
Experience in designing academic towns allowed to form a new urban development plan reception, which is an integrated industrial-residential area. The principal difference of this reception
is in the neighborhood of residential and industrial zones with the shortest transport and pedestrian links. But this method of planning can be justified under the condition of employment in
the production of more than 50% of the population. The community center, located at the center
of district, connects residential and industrial area. As a result, an integral type of cultural and
community service formed. This concept is similar to the concept of linear socialistic city put forward in the 30s by N. Milutin, where the shortest convenient connection of workplace and housing and location of the green band with a social center in between lay in the basis for planning.

6. CONCLUSION
An analysis of designing and creating semiautonomous settlements experience in Russia can be
divided into three major periods: the garden-villages and the summer colonies, the soviet workers’
settlements and the academic towns. Each of the periods bears the imprint of political system and
has unique features.
Period of summer colonies development is interesting from the point of view of urban self-organization. The state’s role in this process was the development of transport infrastructure in the
form of the railroad, and the role was quite passive, so as not objective was to link the megacity
and the possible formation of living in the suburbs. The process of development of new settlements affected the different sectors of the population from the small merchants to employees.
This is quite natural for the needs of both live in favorable from an environmental and economic
point of view conditions. In the new settlements there were established societies of improvement,
i.e., community organizations that serve as local government. The development of the cultural
life of the settlement not only satisfied the needs of the inhabitants, but had a positive impact on
the surrounding rural areas, involving local people in the cultural context and providing seasonal
income. Creating such communities on equal conditions fully meet the desires of today’s citizens,
which are ready to have a suburban housing for seasonal and permanent place for living. The
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presence of common cultural, class or professional interest in groups of citizens can become the
basis for the creation of such settlements. Joint management and construction of the settlement
reduces the financial costs of land and housing speculation of private construction companies. Besides the organization of this kind of settlements close to existing villages or farms would enable
to the inhabitants to get fresh products and create additional income for residents of surrounding
communities.
Workers’ settlements as industrial centers have lost their relevance due to the presence of competition in the market today that allows people to choose and voluntarily change job. Developed in
general urban transport system allows people to work and live in distant parts of the city.
Acceptance of an integrated industrial-residential area, practiced in the academic towns, has relevance today. Current areas of research have created new types of industrial and public buildings, but the principle of creating semiautonomous settlements with a combination of scientific
research, production, education and housing in one of the planning unit has a place in modern
practice. The principal issues are land use planning, deployment of such cities in the agglomeration fabric and transport links with the city center.

REFERENCES
1. Megaprojects century. City space. - 2008. - № 2 - p.52-62, ill. - Russian
2. New cities: Pro et contra. Pashintseva T., A. Muratov Project Russia. - 2008. - № 2. - P.90101, ill. - Russian. ISSN/ISBN1358-2043
3. Urban Planning Russia in the middle of XIX - early XX century: general characteristics and
theoretical problems; [Editorial Board.: E.I. Kirichenko and others]. - Moscow: Progress-Tradition, 2001. - Russian urban art. - ISBN 5-89826-083-8
4. Dacha. - Wikipedia, the free encyclopedia. [Electronic resource]: - Mode of access: http://
ru.wikipedia.org/wiki/Дача
5. Perlovka. Portal «Esosedi» [Electronic resource]: - Mode of access: http://www.esosedi.ru/
onmap/tserkov_donskoy_ikonyi_bozhiey_materi/1883461
6. Fedyuk G.P., Manor-dacha in the late XIX - early XX century as a special phenomenon of
Russian manor and its cultural impact on the surrounding area. Library estate, Cottage / G.P.
Fedyuk / / Manor Library - Past and Present (Russian estate XVIII - early XX centuries. The
study, restoration and museification): Materials of scientific. conference. Yaroslavl, 2002.
7. Meerovitch, M.G. Birth and death of the Soviet city-garden [electronic resource]: - Mode of
access: http://archi.ru/lib/publication.html?id=1850569462&fl=5&sl=1
8. Khazanov V.E. Soviet architecture of the first years of October 1917 - 1925’s., M.: Publishing
house “Nauka”, 1970.
9. The history of Soviet architecture (1917-1954 gg.): [Textbook. for the architect. specials. universities] / N.P. Bylinkin, V.N. Kalmykov, A.V. Ryabushin, G.V. Sergeev, ed. N.P. Bylinkina,
A.V. Ryabushina, 2nd ed., Revised. and add. M. Stroiizdat, 1985.
10. Bylinkin N.P. Contemporary Soviet Architecture 1955-1980 gg.: Studies. for schools / Bylinkin N.P. Zhuravlev, A.M., I. Shishkin - M. Stroiizdat, 1985.
11. Barkhin M.G. City 1945-1970. The practice, projects, theory. M. Sroyizdat, 1974.

214

2012 Inter-University Seminar on Asian Megacities, Pacific National University, Khabarovsk, 06-08, Sept. 2012

“Green frame” in the historical environment of large cities
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ABSTRACT
“Green framework” - this is a complex multi-level landscape system consisting of a “green” architectural elements that are formed in an urban environment. The frame includes a park recreational areas, complex architectural and landscape structure. The study is devoted to the process of formation
of “green” system on the example of the largest cities in the Far East and St. Petersburg as their sample. More detailed attention is given to structures, organizing the “green” system of historic city centers. It is defined the place of each piece of urban landscape in the overall “green” system. The conclusion of the study is devoted to the landscape as a skeleton system of interconnected architectural spaces.
Keywords: “Green” framework, landscape structure, urban environment, historic environment, recreation
area, planning structure.

1. INTRODUCTION
“Green framework” is essential in shaping the environmental, aesthetic and social image of the
city. In addition to the transport network, it organizes, cross and integrates the territory. Landscape
structures play a significant role in the formation of spaces that combine the natural and built environment, improve the ecological balance.
Green framework, as part of an interconnected planning structure of the city, subject to transformation. Such dynamics of the development is due to the growth of the urban area, or changing its
functionality.
This article examines the stages of forming a green frame on the example of three cities: St. Petersburg, as a model of the capital city, for the cities of the Far East - Vladivostok and Khabarovsk.
These cities were created regular in their structure, but the relief areas had a significant influence
on the planning structure, as well as on changes in the green frame.

2. STAGES OF FORMATION OF A GREEN FRAME OF ST. PETERSBURG
St. Petersburg - a city that is unique in its landscape organization. The basis of the green frame
was laid before the creation of the first master plan. Green structure has developed and transformed since the founding of the city by Peter I to the present time, but has not lost its significance
and historical value. After analyzing a number of literary sources, master plans and photographic
material, we concluded that 5 basic temporal phase influenced the formation of a green frame of
the city center: the first period – 1717-1744 years, the second period – 1744 - 1914 years, the third
period – 1914 - 1941 years, the fourth period – 1945-1991 years, the fifth period – 1992 - Present.
Northern Capital was formed in imitation of the Dutch cities, copying a tough mesh scheme. On
the creation of a regular structure at the initial stage of the European masters worked with Jean* shvetsooo@mail.ru
** grinirina@gmail.com
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Baptiste Leblond and Domenico Trezzini. Each of them contributed to the construction of St.
Petersburg. Leblon designed St. Petersburg as the perfect city with an oval structure formed by
defensive ramparts. Planning structure consists of interconnected squares crossed water channels
instead of streets. Green areas are expressed in two parks on Vasilevsky Island. Summer Gardens
of Peter (existing at the time) in the first town planning structure was not included, left to its
boundary. Many Leblond ideas remained on paper, but they influenced the further development of
the next architect - Domenico Trezzini - the territory of the Third Garden (Michael), the so-called
parade park and the whole system of parks.
Regular planning system Domenico Trezzini’s master plan is in harmony with the natural landscape. Curves of streets subject to a system of canals and rivers in the direction of the Admiralty
Islands and Petrograd. Vasilevsky Island has a full network structure in its rigid rectangular frame
also enclosed park. The Trezzini Project took into account the existing system of the Summer
Gardens, which were established by decree of Peter I.
Plan of St. Petersburg in 1725 shows that the Trezzini’s idea was embodied, avenues Nevsky and
the Ascension were organized. This radial structure is determined the subsequent development
of planning network of the North Capital and its green frame. Landscape structure was predominantly expressed in the system of the Summer Gardens, and also homestead gardens: Rumyantsev
park (Ismail 1724), the Yusupov Garden (1730), Sheremetyeva and Apraksin gardens, Ekateringof. “Coastal Gardens the Moika and the Fontanka constituted a sort of green belt which marked
the city limits sliding “ [2] . Later in the green frame structure includes a system of Yelaginsky
parks (Mishin), Petrovsky, and Aptekarsky islands (fig. 1-a).
The structure of the green frame at this stage has a semicircular structure, it’s like the Leblond
defensive ramparts reinforces the southern boundary of St. Petersburg’s by the first park zone.
The second stage of the green frame is associated with the Yeropkin master plan 1737. Planning
structure of St. Petersburg has become more solid, It has been formed a system of three rays. The
system of a green frame is complicated and branches due to increase in the urban area. Forming
a second belt Park zone: The Tauride Gardens (1783), Catherine Square (1832), Alexander Garden (1872), serial Sangalsky Garden (1853), Rumyantsev Garden (1860) on Vasilevsky Island,
Admiralty Park (1872). The gardens and boulevards began to form on the site of buried channels.
In this way, after the close of Ligovsky canal and its basin, on the part of its territory was formed
Greek Garden (Prudky, 1883-1884).
Thus, by the end of the XIX century already existed two belt systems of parks, preserved to our
time, and served as a model for the formation of a green frame of cities founded later. And today
the green frame of the central part of St. Petersburg is an important image element in an urban
environment. Due to the harmonious combination of interconnected landscape organization and
architectural environment, is formed a system of unique indoor and outdoor spaces (fig. 1-b).
In the third stage of its development in the formation of a green frame came stagnation. This was
associated with a time of revolutions, coups, the first and Second World War. Part of the park system
was in decline after the war and as a consequence of stagnation in the construction industry (fig. 1-c).
The fourth stage - After the Second World War, construction resumed, conducted an active restoration of architectural and historical heritage. At the same time began to form the third green belt.
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It was a socialist Parks: Pilots Park, Moscow Victory Park, an Internationalists park, Hero- Cities
Park, Olympic Park, and Spartacus Park (fig. 1-c).
At the time of the restructuring part of the green areas were in poor condition, was needed reconstruction and rehabilitation of park facilities, which have historical value. The fifth stage began
with the dramatic changes of the state structure in 1991-1992. To date, most of the green frame
is restored, but some parks still requires renovation and care to restore their original function.
At the present stage the administrative borders of the St. Petersburg expanded. Master Plan to
2025 - is a vast area, which includes seven planning units: the historical center, the noncentral areas and Kronshtat, North seaside area, the Baltic, the Neva and the Southern areas. The city grew
by the inclusion of the suburbs, joined the fifth longest green belt, which has a clearly markedwest direction. The green frame is expressed, above all, the historical park complexes, as well as
green waterfronts spaces and sports parks (fig. 1-d).
The structure of the green skeleton as a whole at this stage does not look all-in-one because recreational areas of the fifth green belt were formed independent of each other, according to various
plans. There is no connection between the planning parts of a green frame. Recreational scheme
is not enough communication between the green zones.
Since it’s founding to the present time the green frame of St. Petersburg has developed evenly,
forming a system of green belts, fixing the boundaries of the city at each time step. Full green
system of the city is expressed in a ring pattern, uniformly moving away from the historic center.

Fig. 1. Stages of formation of green frame of St.Petersburg

3. STAGES OF FORMATION OF A GREEN FRAME OF VLADIVOSTOK
Russian Far Eastern cities began to take shape on a map in the middle of the XVIII-XIX century.
Each of them in varying degrees, tried to imitate the European standard - St. Petersburg. The
northern capital has become a model of the ideal planning structure for the Far East, so Vladivostok and Khabarovsk began their existence as a regular town in the middle of the XIX century.
Vladivostok was formed as a naval base, which has a unique strategic importance for Russia. The
city is located in the territory with complex relief, so it is planning structure does not become the
standard of regularity, and today is not the all-in-one. The original reticulated scheme of corner
streets could not be formed on the steep slopes of the hills. Such changes have identified the dominant direction of the green frame.
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Exploring the available data, maps and photos, we came to the conclusion that on the formation of a
green framework of the city have affected four urban development stages: the first period – 1868-1909,
the second period – 1909-1935, the third period – 1935-1991, the fourth modern period – 1991-2012.
The first master plan of the city was created by the district surveyor, M.I. Lubenskiy in 1868.
Planning structure of Vladivostok encompasses the coast of the Golden Horn bay, dividing the
territory by a rectangular grid of streets. Orthogonal scheme in the western part of the plan copies
buildings of Vasilevsky Island in St. Petersburg, as if reflecting it at an angle. The second part of
the plan mimics a grid of streets on the Fontanka embankment, just where the regular structure of
the northern capital is subject to bending channels (Fig. 2).
At the first stage of formation of Vladivostok, green frame is not expressed in landscaped gardens. Appear by themselves recreational areas along the Japan Sea. At this stage of the planning
structure is in harmony with the surrounding landscape, obeying the natural dominants: the coast
and hills.
By the beginning of the XX century the territory of Vladivostok is increased, the city receives the
status of the naval fortress. The main axis of Vladivostok development is sent to the mainland.
Already at this stage can be seen as a regular planning system goes around the “inconvenient”
elements of the landscape, forming the planning gaps. Vladivostok structure becomes radial beam
on the one hand it is influenced by the form of the coast, on the other complex relief. The first
planning funnel formed around the hills. The territory that is difficult for the development remains
forested areas (fig. 2-a).
At the second stage the small squares formed on a long stretch coast between the grid of streets.
The area of the city from the waterfront rises with terrace, and it is formed the stepped structure,
in turns alternating with a built-up, or the green zone. Admiralty garden growing and a city park
formed in the center of the city.
Thus, the first green structure appears which forms a system of open and closed spaces. The appearance of Vladivostok becomes more picturesque (fig. 2-b).
At the third period in 1935 for the city it was created a new master plan, which was ambitious in
its conception. It was supposed to reconstruct completely the central part of the city. The project
also envisaged parkland on the place of the cemetery and the Pokrovskaya Church, which were to
continue until the coast and build embankments. The church was destroyed and its territory was
reorganized in Pokrovsky Park. But the coastal territory the recreational area has not received the
development, instead of it later formed a free residential area.
In 1959 at the state level was announced, the idea of “turning Vladivostok into a” new San
Francisco.”Moscow architects were invited to create a master plan. Large-scale construction began. The area of the city increased by 17 times. Planning structure of the new microdistricts was
subject to geomorphological features of the relief. Regions: Morgorodok, Vtoraya rechka, Minnyĭ
gorodok, Strelkovaya padʹ, Dolina reki Obʺyasneniya, Poluostrova Goldobina and Shkota – have
a free layout of the streets.
The city at this stage has practically no recreational areas of public use. The green frame is
expressed predominantly Pokrovsky Park, Minnyĭ gorodok and a few small squares (fig. 2-c).
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The green frame in present period increasingly losing its integrity. The core of the green frame
remains at Pokrovsky Park and the gardens of the historical center. The Minnyĭ and Nagornyi
parks need renovation (fig 2-d).
The landscape for the growth of Vladivostok has played a significant role in shaping the city image
on the relief. Planning structure and architectural features of the urban environment emphasized
geomorphic features of the territory. Interconnected spaces formed a number of observation points
overlooking the city terrace leading down to the bay. Parks and green areas have been not only recreational areas, but review sites. Today in the town center under active construction are high-rise
buildings, shops and parking lots that occupy the territory of the wastelands that were park areas.
Thus, Vladivostok might lose its unique and harmonious natural architectural image, if at this
stage will not recover the lost part of a green frame and create new recreational spaces.

Fig. 2. Stages of formation of green frame of Vladivostok

4. STAGES OF FORMATION OF A GREEN FRAME OF KHABAROVSK
Khabarovsk city being laid on the bank of the Amur river as a port city. Settling occurred along
the coastal line, as “ Amur was the main transport route in the region.”
Based on the study of A.S. Mishina of the development of a green frame of Khabarovsk, we cover
four temporal phases: the first period 1858-1864 years, the second period – 1909-1935 year; the
third period – 1957-1982 year; the fourth modern times – 2012.
Khabarovsk in the first phase was haphazard nature of the building. The first master plan of
Khabarovsk was made by M.I. Lubenskiy in 1864. Planning structure of the city had a regular
basis. The streets intersect at right angles. The first plan took into account the geomorphological
features of the terrain and the existing building. The basis of the composite area were hills and
rivers. If we compare the first general plan of Khabarovsk to St. Petersburg, we will see imitation
of lattice structure. Shape similarity to the northern capital is also due to the presence of rivers:
Cherdymovka and Plyusninka - a kind of a system of channels.
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“Formation of coastal recreational area began with the appearance of areas of common use - the
urban garden, which was planned from the beginning of settlement green post.” If we compare
the time of such development of park zones in Khabarovsk with St. Petersburg, it can be traced to
an obvious connection. Design of the first gardens in the north capital took place at the first stage
of development. Park zones out of the coastline (fig. 3-a).
At the second period in 1880 it was created a new master plan, it continued the regular structure
of the M.I. Lubenskiy. For the composite based were taken branch rivers. The city was to grow inland. Emerging city parks. Formed Children’s park named after Gaydar (1908), as well as the city
park “in the shoreline town square, Orlova polya, garden on the Voennaya gora “ (1928). Thus, the
equilibrium system of two gardens formed, as if indicating the boundaries of urban areas (fig.3-b).
Comparing the period of the planning structure of Khabarovsk and Saint-Petersburg, we see that
the city develop in different directions. The growth of the northern capital took place uniformly
on the mainland and the island. Buildings in Khabarovsk began to develop into the territory, not
capturing the coastal islands, more and more away from the coastal territory.

Fig. 3. Stages of formation of green frame of Khabarovsk

The third period of the green frame development is related to the improvement of city boulevards in the territories of Cherdymovka and Plyusninka. Work began in 1957. The structure of the
boulevards fully coincided with the beds of rivers. Thus, was formed a kind of “green river”. Two
city parks were interconnected landscaped corridors.
It should be noted that in St. Petersburg, we have observed a similar process of filling the channels, only a much smaller scale. Thus was formed Greek garden and Admiralty alley in the former
channels territory. It should be noted that in St. Petersburg such a planning transformation was
fragmented, not forming a system of green corridors.
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Also, at this stage of time the planning structure of Khabarovsk began to grow along the coast,
formed new districts. In 1962 was founded the Gagarin park. Recreation area was a place of public resort of citizens till the end of the Soviet period (fig. 3-c).
At this time stage, the core of the green frame of Khabarovsk is a city park and a system of two
boulevards. Gaydar children’s park is gradually losing its recreational value, Gagarin Park in need
of renovation. This year it was created a few projects of landscape organization of this green space.
As in Vladivostok, the structure of the green frame is not solid, gradually loses its social and
ecological functions (fig. 3-d).

5. CONCLUSION
Summarizing the study, one can say that the relief has a significant influence on the formation of
a green frame. Planning structure of the Far Eastern city was formed in imitation of the northern
capital, it would be logical to assume that the structure of the recreational areas of Vladivostok
and Khabarovsk will be similar to its structure. But in this case the relief has changed the direction of formation of green areas, and all three types of green frame have a different structure.
In St. Petersburg the green frame is mostly equidistance radial structure, which was formed by
green belts for five time steps.
In Vladivostok, the green frame did not become complete structure, its core remains concentrated
in the historic district, does not continue its development and, in contrast, is in the process of
degradation.
The green frame of Khabarovsk is expressed by the tree structure, which is located transverse the
river bend.
Thus, at this time point, despite the different typology of its forming green skeletons of three cities need to create a all-in-one landscape scheme. It’s necessary to revive the historic recreational
areas, create new landscape objects to build a complete eco-social system that will serve as the
city green frame.
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ABSTRACT
Throughout its history the mankind creates housing units and builds it to create the city. The constant over
time, enlargement of the settlements led people to develop the system and to introduce common rules for
the construction of cities. This process, as well as human evolution continues today. With men extensive
resources in the modern world we can afford to create an environment which is comfortable for living
and an aesthetically reasonable. Throughout human history, the city is constantly changing, from chaotic cluster of dwellings to a complex and multi-functional system that provides all the needs of human.
This article introduces and discusses the typology of cities and planning which is one of the main principles of urban development. This article introduces and discusses the typology of cities, one of the main
principles of urban development - planning. , the graphical component of planning, its importance and
impact to town and city dwellers. The development of existing forms and appearance of new forms of
planning decisions. Revealing of regularities of urban planning decisions, main preconditions and effects.
Keywords: planning, urban development, character evolution.

1. INTRODUCTION
It is impossible to deny that the man is the top of the evolution of life on planet Earth.
For a long historical path, at any given time, the person creates the most comfortable conditions for their existence. The man capabilities and skills are increasing and
the world around us is becoming more convenient and subordinate to the will of human.
Primitive people were hiding in caves and only started to create artificial housing so these
achievements were adequate development of their perception of the world, a set of skills and
knowledge. It is unlikely that they could imagine how people will live in our time. In the same
way modern man can only guess how people will live the future. However, the study of experiences and everything created by the mankind allows us to create framework for the design of the
future and identify the main regularities and directions in development of the studied subject.
Modern urban planning is presented as in the maintenance and development of old cities so in the
creation of new settlements. The level of technology, known and assimilated materials and the
general level of knowledge enable modern man to create an urban environment, which has not only
the best possible comfort for the living, but also the symbolic environment. The symbolism of the
urban environment can be expressed as the manner and form of individual elements of the cities
(landmark buildings, gardens and parks, beautification elements, etc.) so planning of the general
structure. Even the very first architects, who began the creation of the city from a project conceived not only to the rational distribution of housing and all the surrounding areas of the city, but
also the introduction of the structure of the city, reflecting its function, status and cultural identity.
Of course it is worth noting that_ there are cities with irregular planning solutions where only nature
dictates the location for the streets and buildings and when the complex terrain of the city requires
builders to resort to nonstandard solutions. These cities were most common in the early stages of city
1 Yuriy.khv@bk.ru,
2 Luch@mail.khstu.ru
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planning in most of ancient cultures, when just the mere fact of housing accommodation for the groups
already considered good. In time places of the settlements acquired regular planning decisions so
appeared cities with clear street boundaries and zones for placing different types of buildings. Until
modern times remained the cities with fully irregular, natural planning only in extreme circumstances and terrain - largely in the arrays of rocks, both within the cliffs and on vertical and steep slopes.
Human nature is to lead the world to the system. By controlling the parameters of the system we can manage that area of life, with respect to which the system is introduced. Whether
it is any science that uses a set of systems, starting with a system of numbers or so is a subject of this article - urban planning. The factor of appearance of a systematic approach to creating cities led to the transition from the decisions dictated by the nature to the reverse process when a man adjusts and changes the environment in accordance with his needs.
The list of aims and objectives forwarded in creating a project of the city makes the list of solutions to choose. The more developed the state and society of this state, the more extensive
list of demands is presented the city to be created. In the early stages there was not many requirements: possibility to place the house in a single location, the possibility to arrange protection of the settlements and water availability. But to these basic requirements in time added
a host of related claims and in that moment when it became the task of creating an environment of aesthetic and symbolic, the system has acquired a new stage in its development. In today’s world is not uncommon situation when following the new directions of development of
society and the state in particular, causes creation of a new and symbolic planning of cities.
Every culture has a history that includes a set of a well-established and regular method of information transfer. In other words the one of the main functions of culture can be considered as a transfer of experience to the descendants. Methods of storing and displaying information reflected in literature, as well as in a variety of spheres of human activity associated
with it. At the crossroads of literature and art there is one of the most characteristic of any
cultural practices known as ornament and decoration. Symbols of ornaments are usually identifiable in relation to any of the cultures and are an excellent reception in the contemporary
issue of cultural identity. However, the use of symbols in its pure form is difficult because architect creates an image of the living environment and not a decorative piece. And he should
not lose common objectives of urban development and residents comfort of the future city.

2. THE TYPOLOGY OF PLANING STRUCTURES
So from the above, it is possible to make the first conclusions: In considering the city
and its planning structure, it is possible to introduce a special typology of urban planning. The main factor typology can be taken as a graphical image, viewed in the frontal
projection, which is formed by a system of streets and areas designated for construction,
Urban planning in the total mass can be divided into regular and irregular, Regular city planning offered divided into geometric, geometric whit elements of symbolism and symbolic.

Irregular
In the places of complex natural
conditions with a lack of opportunities and resources.
To fix the beautiful natural environment.
Minimal patterns in construction.

Regular
Geometric whit
Geometric
elements of symbolism
Changing
Changing
environmental
environmental
conditions.
conditions.
There are clear
There are clear
geometric shapes. geometric shapes.
Stand clear symbolic
accents of planning.

Table 1. The typology of planning structures.
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Symbolic
Changing environmental
conditions and the
necessary creation of a
new environment.
Geometric forms are
subject to the general
concept of a certain
character.
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2.1. IRREGULAR PLANING STRUCTURE
This planning structure characterized by the earliest human settlements, as well as settlements in
critical natural conditions. The basis for the placement of streets and construction zones is either a
choice of a chaotic place, or harsh conditions of the relief. The grid of streets does not have a clear
geometry, but sometimes close to the systemic forms. At present, we can observe an irregular pattern in the plan’s restored historic settlements, as well as in some cities, towns and districts. This
scheme is considered to be not very convenient to stay, because space is often the most optimized,
which leads to a decrease in all functional areas (residential, social, technical). Sometimes irregular layout can be found in places where the picturesque aesthetic is preserved natural environment.

Fig 1. Examples of urban planning with an irregular structure. Left - right: Mesa Verde, Colorado,
USA, New York - New York 1807 U.S. island of Santorin, Greece.

2.2. REGULAR PLANING
2.2.1. Geometric layout
Such planning structures appeared at the time when people thought about the building of the city as
a system which is the way to achieve a number of aims and problems. The distinguishing feature of
regular planning systems - clarity of forms of neighborhoods and directions of streets, repeating
the corners of intersections of streets (most direct), the presence of accent planning elements - the
main streets, squares, iconic structures. Created in ancient times the main types of geometric layouts
have survived with minimal changes, in general, keeping the common features. The appearance of
this type of solutions of urban space as its division into simple geometric forms, motivated by the
desire of man to create an environment inferior to its requirements, the rational , functional and
safe. For all of cultures, these requirements are unchanged as they are universal and therefore a
regular plan, appearing and developing in different cultures, have a number of similarities. A clear
division of areas into major and minor, of this division zones should accent the appearance of elements and the main directions of movement of people and vehicles, then there are secondary lines.
From the first plans of ancient cities to modern cities plans, we can trace the desire of city planners
to create a geometric environment, dominion laws of science, combined compositional principles.
Cities have the areas, main streets, composite centers, they are easily identified on the plans,
and therefore one of the main features of a regular plan can be considered easy to read, easy
to understand the meaning of the urban environment. Nowadays it allows people to navigate
the cities of different countries and find their semantic center. It is the regularity of the structures of most urban planning allows you to perceive them as the same type of system, in which
it is possible to find the essential elements, secondary, and other required when properly read.
However, the geometric structure of planning from the start was not enough to fully reflect the pans urban planners. Culture of the people is reflected in the graphic arts and,
of course, that the typical models of ideological cultures are reflected in the graphi224
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cal illustration plans cities. Starting from simple orientation of the streets around the
world and until the introduction of graphic symbols directly into the structure planning.

2.2.2. Geometric layout with elements of symbolism
The appearance of characters in the planning of cities associated with the desire to mark a sacred
meaning. Religious beliefs have always found their reflection in the man’s house, the city as a
system of housing could not be left without religious symbols. The most common of these - the
cross. The symbolic interpretation of this sign is very diverse and can be reduced to the image of
the beginning, the tree of life, a symbol of balance. It is also one of the commonly used techniques
of symbolism in urban development should be considered an orientation to the cardinal, which,
along with the practical value is a powerful and hidden meaning. There are special characters,
such as Masonic (stars, triangles, etc.). Typically, these characters are not advertised by the author,
and do not find an official confirmation. Category of cities with a geometric layout with elements
of symbolism can be regarded as the most extensive. Most modern cities have regular planning
and their planning may reflect the sacred character of cultures.

Fig 2. Examples of cities with regular geometrical structure of the planning with elements of symbolism.
Left - right: the Forbidden City, Beijing, China (strict compositional axis orientation to the cardinal), St. Petersburg, Russia in 1849 (compositional axis, a fortress in the shape of a star), Washington, United States
(the angle of intersection of major streets that are treated as a reflection of the Masonic symbols).

2.2.3. Symbolic layout
Such planning structures are rare, but in the recent history of their appearance were observed.
The main feature - following the structure of any character. Of course, the construction of
these cities are more expensive and therefore has a clear rationale. New capitals, new landmark cities or parts of cities. Using symbolic layout attracts more attention due to strengthening of the sacred places of meaning. Urban planner faced with the task of optimizing the
symbol for urban needs, there is an additional requirement to the planned construction site.
Obviously, the most rational scheme of city planning in terms of capacity and availability - purely geometric, with a rectangular configuration of blocks. When using any character or there is a lot of places, beyond the standard methods of splitting that leads to the unusual decision to increase the area of the city as a whole.
However, the landmark building it’s all justified, as a symbol of a new urban planning culture.

3. CONCLUSION
The construction of cities or parts of cities with symbolic planning structure basically is possible
only at significant cost. However, in today’s society, with modern technology development, it is expected to increase the number of such construction. The problems of management and training areas
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for the construction of such cities may also be promising research topics. Against the background
of the general processes of globalization will be strengthened and the processes related to the need
cultural self-determination. City - one of the symbols of tools to identify the cultural and value.

Fig 3. Examples of cities with a regular symbolic planning structure. Left - right: The project is an ideal
city, Kataneo (seven-pointed star symbol), Canberra 1913, Australia (traditional Indian designs), circuit of
Formula 1, Shanghai, China (symbol character Shang); Brasilia, Brazil (the symbol of a flying bird, the
eagle); roadmap Dubai, United Arab Emirates (the symbol of the crescent, palm leaf, a map of the world).
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ABSTRACT
This article explores the basic design and planning elements of traditional Korean houses, distinguishing
it from other types of national housing, questions of internal relations to external space. In the research the
analysis of traditional architectural features of the Korean house: space-planning organization, the basic
structural and decorative elements, building and finishing materials. Performed classification of the main
elements of the home based on the findings. Performed the comparison of these elements with the dwellings
of other nations in East Asia.
Keywords: Hanok, byoks, the floor, ondol, ch’onjangs, ch’angs, muns

1. INTRODUCTION
One of the key elements of popular culture serves a traditional house, representing one of the
major forms of human adaptation to the surrounding natural environment, and at the same time
as a means of converting, optimizing the environment. The constructive solution and design of
traditional Korean houses is determined by a complex set of ideas about the living space, characteristic for different periods of Korean culture. In the present article focuses mainly on the type
of traditional Korean houses, which had been circulated in Korea in late XIX - early XX. The
appearance of the house depends on the elements of which it consists, and the details which it
is framed. The specific characteristics of traditional Korean houses form its unique architectural
character and set him apart from other traditional dwellings.

2. THE STRUCTURAL ELEMENTS THAT FORM THE EXTERIOR
2.1. Frame
The defining component of a traditional Korean home is a basic construction - a frame, with the
supporting pillars that connect them to the upper and lower floors and roof pillars that support
the roof (Figure 1-1). The dwellings were rectangular in shape, the roof is hipped, but also met
double-pitch and hipped-gable roofs (Fig. 1-2a, 1-2b). The house being constructed on a prepared
platform of clay and stone, height not more than two meters. It reflected the ideal model of a traditional Korean house. The structural logic of the system affects the exclusive combination of elements, comprehension of their use, leading to strict balance and stability of the spatial organization of the building. From the basic design of the frame dependent locations of the other elements:
roof, walls, ceilings, doors and windows. The frame has a direct impact on the internal layout.
2.2. Roof
The frame included a supporting truss, so he determined the shape the roof. The roofs were mostly
complex configuration.
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Fig. 1. The main elements of traditional Korean houses: 1 - frame, 2a - hipped roof, 2b - hipped-gable
roof, 3a - floor (ondol), 3b - floor (maru), 4 - railings, 5 - wall, 6a - the ceiling finished with
paper, 6b - ceiling finished with wood boards; 7a - hinged doors, 7b - sliding door, 8 - windows

Korean roofs are extremely heavy, but at the same time it informs the building sustainability. Quite
original, unique pattern of the roof is a characteristic feature of the appearance of Korean houses.
At first glance, it seems that this form of roof is justified by purely aesthetic considerations. Raising the roof overhang at the corners of the building significantly complicates the design. In reality
it is also sensible and justified. The formation of this peculiar form is associated with the initial
stage of formation of the design concept of the building. The original location of the beam on
two supports set up sagging, protruding ends of it were uplifted. Thus, the curve shape of the roof
turned out that we are seeing in many traditional Korean buildings, and then drew attention to the
fact that it is beneficial and convenient. Such an outline of the roof with raised angular overhangs
contributes to a better penetration of light into the room. At the same time in the composition of a
feeling of lightness of forms. This peculiar shape of the roof is justified by the fact that it is resistant to strong movements of air masses, its curved surface easily breaks, reduces the pressure of
storm flows and thereby reduce the pressure. Difficult to outline the surface of the roof of Korean
homes are well reflects the scorching rays of the sun, heat weakens their impact. Such a surface
with a protective layer of clay does not allow to warm up and thus creates cool inside the house.

3. ELEMENTS OF INTERIOR SPACE
Elements of interior space, heating system, interior - have features that distinguish the traditional
Korean dwelling houses of other peoples of East Asia.
3.1. Floor
There are two main forms of flooring: the ondol (heated, enclosed area) and maru (cool, wellventilated, and open space) (Fig. 1-3a, 1-3b).
3.1.1. An ondol (hypocaust-heated floor). The ondol is a unique Korean system of heating rooms
with hot air and smoke, moving from the hearth beneath the floor in the chimney. The stones are
heated in the bottom floor of the smoke. The ondol consists of two main elements: the agung-i
(fireplace) and korae (flue). The heated air from the fireplace travels upwards and over a raised
fire entrance into the flue which pulls the heated air and smoke out through the chimney. Types of
system vary: depending on the different designs of chimneys, the heated volume, the necessary
heating. In the use of finishing materials for floors Koreans demonstrate ingenuity. The lower
class folks could not afford special finishing materials for the ondol floor, it was covered with an
earthen floor with bamboo or reed mats. But the upper class population chose a more imaginative,
aesthetic and comfortable coverage:
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- The oiled paper floor finish;
- The cloth finish;
- The pine cone finish;
- The ginkgo leaf finish;
- The pine-bark powder finish.
3.1.2. A maru. The floors finished with wooden boards were called marus. Methods of laying a
floor, and as a consequence of the patterns are divided into two types: changmaru (strip flooring)
or wumulmaru (well - 井 shaped floors).
3.2. Rangans (railings).
Railings were installed to ensure safety in the elevated spaces (Fig. 1-4). But in traditional houses,
railings with a variety of forms and elements also serve as decorative elements. Rangan (railing)
around numarus called nurans. Depending on their shape, the railings could be divided into plain
or curved.
3.2.1. Plain railings
3.2.1.1. The keja railing. The posts of the keja railing jutted out like chicken shape. These posts
were thick and wide and the top sides were carved, so that the outside edge extended outward.
Because the top edge of keja posts and the cover boards jutted out, this type of railing lent an airy
appearance.
3.2.1.2. The kyoran railing. This type of fencing is distinguished by different types of lattice
structures between the posts. Depending on the configurations of the latticework, there were
a-shaped (亞), wan-shaped (卍), and pissal (slanted-grill shaped) kyorans.
3.2.2. The curved railing (kongran). The cover board of this type of railing curved in a decorative
arc.
3.3. Byoks (wall).
The walls of frame-pillar homes do not belong to the bearing structure (Fig. 1-5). In the Korean
traditional house various posts, windows, doors left little space for the walls.
3.3.1. A simbyok (core wall). The core wall fills the space created between the designs of windows
and doors. In various areas of Korea, depending on the availability of material for the construction
of walls used a mixture of clay and straw, and wood. Decorative walls varied:
- The wallpaper finish;
- The cloth finish;
- The plaster finish.
3.3.2. A panghwajang (fire-resistant wall). These were walls made for fire prevention formed of
brick and stone, they lined the exterior of certain rooms and covered up sections of beams. Often
used in kitchens. Fire-resistant walls are usually covered the entire outer surface, and in some
cases reach only half the height of the walls.
3.4. Ch’onjangs (ceilings).
In the Korean traditional house, there are three types of ceiling.
3.4.1. The yondung (exposed-rafter design ceiling). This type of ceiling where the rafters and
beams are still open. Aesthetic feature of this type of ceiling is the contrast between real wood
and white plaster.
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3.4.2. The panja (drop ceiling). There were paper, plain board, and well-shaped ceiling finishes
(Fig. 1-6a, 1-6b). The paper is preferable to the ceiling for the rooms heated by a heating system
ondol.
3.4.3. The satkat (cone-shaped ceiling). This type of roof is typically used when a thatched roof.
Instead of clay, people used fine meshes of willow branches to cover the entire ceiling, which
created a neat, orderly surface.
3.5. Muns (door).
The doors of the traditional Korean house made of rails, between which left large gaps on the
inside they are papered thick white paper or parchment. Entrance doors in a Korean home could
be hinged, double-leaf or single-leaf (Fig. 1-7a). The lower part of the front doors were usually
made out of boards. Also hinged doors in the Korean housing existed sliding (Fig. 1-7b). Front
doors are often made double. The internal door was sliding, and the outer - hinged. In the living
rooms were set or single-hinged or sliding doors. The door leading from the kitchen into the living
room was always made double-wing. Wood, cloth, and paper were used to finish doors. Different
types of doors in a traditional Korean house:
- A p’anjangmun (plain board door);
- A kolp’anmun (framed board door);
- A maengjangji (“blind” or non-transparent window or door);
- A todummun (extra fancy, decorated door);
- A pulpalgimun (door with latticed mid section);
- A changjimun (sliding room divider door);
- A punhapmun (paneled, removable door);
- A tukkoptajimun (pocketed sliding door).
3.6. Ch’angs (windows).
Windows in the European sense, a traditional Korean house was not. Doors must be able to access
people and objects in the building, and windows to give access to air and light. However, in
Korean homes do not have a strict distinction between the windows and doors. Thus, if the holes
are set above the threshold and a smaller size, they are the windows, even if they are submitted
and processed in the same way as doors (Fig. 1-8). Because the windows were supposed to pass
the light and air, they usually consist of a single coating layer of rice paper. As well as for doors,
windows are used for finishing wood, cloth and paper. Different types of windows in a traditional
Korean house:
- A bongch’angs (frameless windows);
- A hwach’angs (exhaust windows);
- A kwangch’angs (fixed windows);
- A kyoch’ang (cross-hatch lattice window);
- A nungopchaegich’ang (peep-hole window);
- A salch’ang (straight-line lattice window);
- A kapch’ang (double-window or door).
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Fig. 2. Different variants of the configurations of lattices of doors and windows in a traditional
Korean house: 1 - a-character-shaped (亞); 2 - wan-character-shaped (卍); 3 - slanted-grill
shaped (pissal).

3.6.1. Lattice. In addition to finishing the rice paper for windows and doors in a korean house is
inherent in the existence of lattices. Depending on the configuration of the lattice can be divided
into a lattice in the form of a-character-shaped (亞), wan-character-shaped (卍), and pissal
(slanted-grill shaped lattice) (fig. 2). An interesting pattern show different styles of the lattice,
the farther north you travel, the easier form of the lattice. This is directly related to the fact that
daylight is shorter in the north, the people served as windows and doors to get the maximum
sunlight. On the other hand, in the south, with a denser grid design residents were trying to reduce
the impact of light and heat.
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Fig. 3a. Interconnection basic elements of traditional Korean houses and materials of which are
made of these elements.
Fig. 3b. Diagram of natural materials in traditional Korean housing.
1 - wood, 2 - thatch, 3 - clay, 4 - stone, 5 - soil, 6 - rice paper, 7 - cloth; 8 - plaster (limestone,
clay, sand), 9 - pine (resin cones, pine-bark powder), 10 - ginkgo leaves.

Based on the analyzed data, you can select a specific list of structural elements and materials used
in traditional Korean housing. This article shows their relationship (fig. 3a), which was obtained
on the basis of a diagram of various materials in a traditional Korean residential building (fig. 3b).
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4. RELATIONSHIP BASIC ELEMENTS OF TRADITIONAL KOREAN HOUSES
WITH CHINESE AND JAPANESE TRADITIONAL HOUSING.
Despite its uniqueness and individuality, Korean architecture - it is part of the Far Eastern
architecture. It was formed under Chinese influence, and she exerted considerable influence on
Japan. This influence could not affect the basic components of traditional Korean houses.
The penetration of Chinese culture to Korea began long before our era, the period of the Old Joseon - state, which in III-II c. BC maintained close ties with China. Korea shared the fate of many
new states, formed as it were in a strong field of a nearby ancient culture. Chinese influence was
particularly strong on the architecture and organization of Korean homes. This applies especially
to the houses of the nobility. Emerged in China’s so-called system console support in the Korean
feudal architecture of a dwelling house achieves a high perfection.
Along with China, Japan had a considerable influence on Korea, however, the penetration of Japanese traditions and customs in Korea started very late. Japan’s influence on the material culture
of Korea until the end of the XIX century was vanishingly small. Rather, for a long time the main
achievements of the Confucian civilization fell to Japan via Korea and with Korean mentors.
However, history would have it, in modern times is that Japan was a country through which Korea
began to penetrate the modern civilization.
One striking example of the mutual influence of these countries is a Korean double doors, which
were mounted on the outside and inside sliding. This door is a synthesis of Chinese traditional
hinged doors and sliding doors dwelling Japanese.
However, between the Korean architecture and the architecture of the neighboring countries there
were considerable differences. The main thing - is the brevity of Korean buildings, the lack of
pretentiousness, akin to the classical architecture of the Korean ceramics, which has always been
famous for the noble simplicity.

5. CONCLUSION
Traditional Korean houses - is a complete architectural body, studying the individual parts of
which, convinced that the Korean architects to each space-planning element of the single organism is strictly assigned a fixed role in the overall structure, form the basis for the formation of the
best functional relationships between its individual parts. Functional organization of a constructive solution and decoration - all are logical, rational and reasonable. Thus, the Korean national
architecture, formed together with other cultural traditions of East Asia, is a striking example of
identity, which is synthesized in a traditional dwelling.
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ABSTRACT
This article consecrates studies on the features of the building information modeling.
“Cities,” “building”, the life of modern man is inextricably linked with these two concepts. The problem
of regulation architectural design and urban planning is urgent throughout the world for many centuries. In
this article we consider the solution of local problems.
Creation on the existing software, GIS-passports of the building, which involves gathering and processing
complex in the process of designing the entire architecture and design, technological, economic, and other
information about building connection with all its dependencies, communications, and when the building
and everything that has to do with it considered as a single entity. History, construction, equipping, maintenance service, repair buildings (lifecycle management of object).
Three-dimensional model of a building or other construction project related to the information database
in which each element of the model can assign additional attributes. The peculiarity of this approach is
that the construction site is actually designed as a unit. And the change in any one of its parameters entails
automatic change of the other related parameters and objects up to the drawings, renderings, specifications
and schedule.
Keywords: Building information modeling, management of architectural, GIS, architecture.

1. INTRODUCTION
Building Information Modeling process is the generation and management of the building (or
other building structure) for it life cycle.
BIM is the use of architectural design to create a single building information model, which can
run on all the teams involved in the development of the construction project. Building information model contains information about its geometry, spatial links, geographic location, material
properties, etc. [2].
The concept of building information model was first proposed by Professor Georgia Institute of
Technology, Charles Eastman in September 1974 in the Journal of the American Institute of Architects (AIA), entitled «An Outline of the Building Description System» [3].
In the late 1970s – early 1980s, this concept has evolved in parallel in the Old and New World,
and in the U.S. often use the term «Building Product Model», and in Europe (especially Finland)
* slepoi_hydozhnik@mail.ru, +79243054435
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– «Product Information Model». At the same both times, the word «Product» emphasized the
primary orientation of the researchers’ attention on an object design, rather than on process. We
can assume that a simple linguistic unification of these two titles and led to the birth of «Building
Information Model».
Parallel to the development of approaches to building information modeling by Europeans in
the mid-1980s, used the German word «Bauinformatik» and the Dutch «Gebouwmodel», which
matched with the English translation of «Building Model», or «Building Information Model».
This linguistic approach of terminology followed by the elaboration of a single filling of the
concepts that eventually led to the first appearance in the scientific literature in 1992, the term
«Building Information Model», in its current contents.
The architect and strategist for Autodesk building applications, Phil Bernstein first used the term
in its modern form: “Building information modeling».
A little earlier, in 1986, Englishman Robert Aish, at the time – the creator of the program RUCAPS, then over a long period – the employee Bentley Systemes, recently joined the Autodesk,
in his article for the first time used the term «Building Modeling» in his current understanding
of how building information modeling. At the same time he first formulated the basic principles
of this approach in the design of information: three-dimensional modeling, automatic acquisition
of drawings, intellectual parameterization objects corresponding to objects in the database, the
distribution of the construction process on time steps, etc. [4].
Historically, some developers of computer programs related to building information modeling,
apart from the standard, are also their own terminology. For example, Graphisoft, creator of the
widely used package of ArchiCAD, introduced the concept of VB – a virtual building, which in
fact echoes the BIM. Sometimes you can find a similar phrase by value - the electronic construction (e-construction). But today the term BIM, has already received worldwide recognition and
the most widespread is dominant in this area [2].

2. METHODOLOGY
As part of ongoing studies have examined new approaches to the concept of computer-aided
design:
PLM (Project Lifecircle Management)
BIM (Building Information Modeling)
ISM (Integrated Structural Modeling)
FIM (Fabrication Information Modeling)
BLM (Building Lifecircle Management)
4D BIM – 3D + schedule (time)
5D BIM – 3D + schedule (time) + cost
6D BIM – 3D + schedule (time) + cost + management facilities in operation and
maintenance of the facility throughout its life cycle
Computer-aided design technology BIM, offered by companies in today’s market
producers of software:
Revit (Autodesk, USA) [5]
Microstation (Bentley System, USA) [6]
ArchiCAD (Graphisoft, Hungary) [7]
Tekla BIMsight (Tekla Corporation, Finland) [8]
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VectorWorks (Nemetschek, Germany) [9]
Allplan (Nemetschek, Germany)
BOCAD (Aveva, United Kingdom) [10]
VICO Office - BIM software from VICO Software
For practical applications have been selected Autodesk Revit platform and AutoCAD Civil 3D
[14], based on building information modeling, and infrastructure.
Models created in Revit help to make informed decisions when creating construction schedules,
monitoring compliance with environmental requirements, checking for conflicts and management of manufacturing building products. There are opportunities to work together and exchange
design data between designers, contractors and developers. All changes made during design are
automatically reflected on all related forms and drawings, and specifications. You can import
the formative elements of AutoCAD, Autodesk Maya, as well as from AutoDesSys form Z, McNeel Rhinoceros, Google SketchUp, and other systems supporting the geometry of the ACIS
or NURBS. In Revit, each drawing sheet, specifications, 2D- or 3D-view are based on a single
database model, which allows you to automatically coordinate all changes made to the draft.
Bi-directional associativity – one of the main advantages of the program is to record even the
slightest change. All model information is stored centrally, namely in the project file. Changes
made to the model are automatically reflected in all related elements. This allows us to minimize
the number of design errors.
Specifications are one of the types of representation models in Revit. Changes in the specification are automatically reflected in all other views of models. Possible to separate associative table of specifications, as well as use in the project elements such as formulas and filters.
A large number kinds of component parts and tools to work with them available in Revit. These
kinds are organized into groups in accordance with CSI. Library of nodes can be changed according to accepted standards in the design organization.
Parametric Components, also known as families, are the basis of the design process in Revit. The
functions of these components provide the ability to implement a visual graphic design ideas with
the state to state kinetics of detail. Parametric components can be both a simple building elements
(walls, columns, etc.) and more complex – such as furniture and various equipment. To work with
parametric components do not need programming skills.
Bill of Materials allows you to calculate the quantitative details. This feature is indispensable
when assessing the environmental component of the project, as well as for determining the value
of the cost of materials. The accuracy and timeliness of the information provided about the materials throughout the project cycle.
This function is used to test the objects in the presence of three-dimensional model of spatial
intersections.
Interface Revit has a convenient structure and provides a large area of the graphics area and
quick access to commands and tools. On the tape all the tools organized in tabs, each of which is
devoted to a particular task – such as creating objects, application explanations or data exchange.
Presentation of the building and its surrounding environment in the form of photo-realistic mod236
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el helps to study thoroughly the project prior to construction. Support for mental ray technology allows you to create graphical presentations of high quality in the shortest possible time.
Means of concept calculating the energy to help improve the sustainable design. Using analysis
tools based on cloud computing technologies, you can quickly compare the projected level of
energy consumption and costs for the life cycle of the alternatives variants. For more convenient interpretation of the results of calculations are displayed in an intuitive graphical format. For
information about the building, including materials and room volumes, you can export to gbXML
(green building extensible markup language). Using Web Services Green Building Studio performed the calculation of energy consumption of buildings, and to assess its performance characteristics, the program Ecotect Analysis. Calculation of the internal lighting of the building to
meet the requirements for certification of LEED 8.1 system can be made with 3ds Max Design.
The technology for building information modeling (BIM) can predict the performance characteristics of the object before the start of construction [11, 12, 13].
AutoCAD Civil 3D – CAD is a technology-based BIM, intended for the design of infrastructure. The program provides a coordinated full model, which makes it possible to detect errors
early in the design, visualize, simulate and calculate the load and cost, and produce high-quality
documentation. The integrated design process, perform calculations, visualization, documentation and construction is based on work with the accurate digital model. A powerful solution for
the design of infrastructure, based on information modeling. In AutoCAD Civil 3D with the help
of intelligent and dynamic data creates a single model that allows you to quickly make changes
at any stage of the project. Based on analytical data, you can consider various design options and
choose the best solution. If the model changes are made, these materials are also updated. The
model, drawings and explanations of the project supported by a dynamic link between the [15].

3. EXPERIMENT
Initial data of the building Pacific National University (PNU) were the drawings of the USSR
Ministry of Higher Education “GIPROVUZ” from 1955. The drawings were scanned and transformed in DWG-format into the program AutoCAD.
In parallel with this study was conducted archival, bibliographic, literary, networking, and other
project materials for the main building PNU different years, full-scale survey of campus buildings, their measurements, photographic images. With the advent of new information, changes
were made in the information model, designed using the technology of BIM.
The main tools that implement BIM, was chosen as a set of programs Revit, namely: Revit Architecture – for architectural section [16], Revit Structure – for building structures [17, 18], Revit MEP – for building engineering equipment [19 ], Navisworks – to coordinate and simulate
different situations [20], and some other products from Autodesk. Including AutoCAD working drawings for elaboration [21], Civil 3D to simulate the terrain and the general plan, AutoCAD Electrical to design and document electrical control systems [22], Robot Structural
Analysis Professional for analysis of load bearing structures, large and complex structures [23] .
For visualization of architectural designs, as well as processing and animation test of interaction
mechanisms was involved software Autodesk 3ds Max Design [24] and Autodesk Showcase [25].
As expected, the project began with the development master plan, which was carried out using the
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classic AutoCAD and developed on the basis of its specialized program Civil 3D. The peculiarity
of the latter is the possibility of establishing intellectual relationships between objects, allowing
dynamic updates of all related components thus making changes to the results of research or design decisions.
The result is a 3D-model showing the location of buildings within the site boundary areas of
improvement, entrances and approaches to the building site for handling, storage, garbage containers, entrance to parking lots, building entrances and facilities of the university and campus.
Such a model helpful for example, to evaluate the possibility of a pedestrian zone around the
university, the circular detour for fire engines, to solve the problems of surface water drainage, landscaping, etc. In particular, based on the information model of the PNU, were designed entrance area: Main Avenue and a rock garden, just before the entrance to the university.
As for the university buildings, the complex software (Revit Architecture, Revit Structure and
Revit MEP) allowed for a short time to construct the model with all the structures, systems and
communications, and then it constantly add, clarify and improve.
There has been a three-dimensional design of classrooms, laboratories, libraries, cafeterias, gyms,
space, foyer, closets, hallways and other public and office space, including technical ones. BIM
technology has allowed not only to quickly simulate what is already there but, given the above
features of the current situation around the building, go ahead, finding new best solutions and
constantly adjusting the project.
BIM-software is allowed to work simultaneously on all models, with limited access to its individual components, rather than to divide the model into separate parts and then sew them together
or links external links.
In the design of the building is most urgently raised the question correct interaction of different
programs, early detection and elimination of possible design inconsistencies and conflicts. In addressing these issues played a major role Navisworks software.
Also in the design process was created by the block of documentation for the building PNU:
specification facilities, classrooms, halls, lounges, bill of materials. Calculating areas and volumes of the building, the parameters of natural lighting, insulation, aeration, power consumption,
heat buildings, the economic costs of the project proposals with the products: Project Vasari [26],
Ecotect Analysis [27], Green Building Studio [28], Quantity Takeoff [29]. We used Autodesk
Softimage [30] for modeling of flows visiting university students and faculty, as well as mechanisms to evacuate people from the building.
By using Unity3D 3.5.0 [31], created an interactive model (3D-player) of the main building of
the university.
Created GIS-passport to the main building PNU.
Filling the layers:
1. 1:1,000,000 digital map
2. Topography
3. The layer maps the boundaries of territories
4. A layer of land-use maps, registry, land registry
5. A layer of historical information about the object
6. A layer of 3D-model of an existing object
7. The layer geophysical model of the object
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8. A layer of project proposals
9. Privyazochny Plan
10. Dendroplan
11. Plan coatings
12. Landscaping plan
13. General plan of the building
14. Floor planning
15. The water supply system
16. The heating system
17. The gas supply system
18. Ventilation system
19. Electricity system
20. IT-system networking
21. Information System (equipment)
22. Mechanization System
23. Library System
24. The administrative system control of classrooms
25. The administrative system control of departments
26. Interactive model of buildings, 3D-player

4. PERSPECTIVES
Use products: AutoCAD Plant 3D [32], AutoCAD Map 3D [33], Project Galileo [34], Infrastructure Modeler [35]. Creation on the basis of these programs:
- GIS-passport of objects (PNU campus)
- GIS-passport of District of city (Northern District)
- GIS-passport of city (Khabarovsk)
- GIS-passport of region (Khabarovsk Territory)
- GIS-passport of federal District (Far Eastern Federal District)
- GIS-passport of the country (Russia)
- A theoretical framework for GIS-passport of the republic, region, federal cities,
autonomous region, autonomous region, district, towns, rural settlements, rural village.
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1. INTRODUCTION
As era that city has brand value and that is competitiveness of city have come, attention about
place identity recently have increased. Seoul established policy to preserve place characteristic
at Bukchon, Insadong and Daehakro. In 2001, to preserve Hanok, Preservation & Regeneration
of Bukchon started. In 2002 Insadong became Cultural district and In 2004 Daehakro became
Cultural district.
After sechon became Hanok conservation area in 2010, attention has been focused on preservation of sechon. Because Palace, ministries, marketplace is near, a lot of Cultural Heritage remains.
Meanwhile restrict building height have prevented large scale development. So sechon has maintained Seoul of the past. Seoul established policy to preserve sechon but it concentrate Hanok
preservation. Therefore it is necessary to study whole image of sechon.
In clarifying place identity, it is necessary to study how to occur to image about place. Because
in establishing plan about city identity expert have taken lead, it is important to know how expert
occur to image about place.
Therefore this study intends to identify image about sechon and to investigate place that effect
image about sechon.

2. LITERATURE REVIEW
A human being perceives the environment using five senses. The perceived environment is cognized, which is affected by memory and belief coming from experience of the past. Information about the environment goes through cognition process of interpretation, evaluation and
change. The environmental perception is process that sense and accept stimulus coming from
current environment through sense organ. The environmental cognition is process that store, organize, reorganize, extract information coming from former or current environment. (Im, 2007)
Cognitive map shows city of the mind. As a result, it represents someone’s knowing about city.
Although cognitive map is rough and distorted comparing to real map, it helps to understand
someone’s cognitive image about city. In cognitive map, city’s prominent image different from
someone’s emotion and values emerged. (Fisher et al, 1998)
Dictionary’s definition of image is a picture or idea of someone or something. In 1960, Kevin
Lynch wrote ‘the image of the city’, which sought elements that enhance the identity and structure
of a city. From the book, Kevin Lynch said that “environmental images are the result of a two-way
process between the observer and his environment” and “public images are the common mental
*thefenix@daum.net, +82 (2) 880-7374
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pictures carried by large numbers of a city’s inhabitants.” Lee(1993) said that city images about
environment can be understood as environmental perception and experience. Because distorted
in one’s head, city image is not accurate. But it is important that city images can influence feeling
and attitude about city. City images increase orientation that can influence sense of stability of
resident or visitors.
After Kevin Lynch’s study, study on city image has been significantly considered to urban design.
Lynch(1960) categorized city image elements into five types; path, edge, district, node and landmark. This study was carried out by using verbal interview, sketch map and field study at Boston,
Jersey City and Los Angeles. Appleyard(1970) developed lynch’s study in Ciudad Guayana. By
drawing whole city and local areas, he found he way how different people mentally structure
same city. In this study, Lynch’s five image elements were found as physical elements structuring
city images. Banai(1999) surveyed his students and found order of priority in Lynch’s five image
elements using AHP in campus. Nasar(1990) thought it is necessary to know visually pleasant
image and unpleasant image. So by surveying residents and visitors, he made evaluative map in
Knoxville and Chattanooga.

3. SITE DESCRIPTION
In 1394, Seoul was chosen the capital by Yi Seong-Gye who was first king of Joseon. Location
of Gyeongbokgung Palace was chosen by Feng shui, and then location of Sechon was decided.
Because the area is west of Gyeongbokgung Palace, the name of area is Sechon(‘Se’ means west
in Korean and ‘chon’ means village in Korean). Because Palace, ministries, marketplace is near,
royal family, nobleman, Chungin(petite bourgeoisie), Sangmin(common people) and government
officials resided together in sechon. Sechon had been famous for its breathtaking sceneries. So
Sechon was background of literature. At the period of Japanese colonial rule, modern artists(Yun
Dong-Joo(poet), Yi Sang(poet), Lee Jung Seob(painter), Yi Sang Bom(painter), etc) and proJapanese(Lee Wan-Yong, Yoon Deok-Young, etc) resided. Because the Blue House(the Korean presidential residence) have restricted building height, old building in sechon could remain.

Fig. 1 Street of Sechon and Gyeongbokgung Palace
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4. PRE-SURVEY
Place that influence image of Sechon is surveyed; Jahamun-ro-gil, Hanok village. Jahamun-ro-gil
is streets that cross sechon north and south. Jahamun-ro-gil is different from other streets in sechon. Jahamun-ro-gil is 30metres in width and other street in sechon is between 2-12m in width.
The number of floors in Jahamun-ro-gil is between 1-3 floors. There is subway station where
Jahamun-ro-gil crosses Sajingno. There are retail stores along the street. As visitors grow, different retail stores open nowadays.
Hanok village shows housing life styles of seoul from 1920 to 1950. Because most parts of seoul
have become redevelopment as apartment or multi-family housing, Hanok in sechon is valued for
rarity. Sechon has many Hanok throughout. Characteristic of Hanok village was built with alley
as the center. It is common to make a blind alley. People who live in Hanok use alley as semipublic space. Brick and roof tile make beautiful landscape.

Fig. 2 Jahamun-ro-gil

Fig. 3 Hanok village

5. RESULTS AND DISCUSSIONS
This study intends to identify place that make image of sechon. In pre-survey, Jahamun-ro-gil
and Hanok village influence image of sechon. But it is difficult to generalize this result because
sample is not enough. And it is necessary to study physical environment making image of sechon.
Therefore, it is necessary to conduct more survey to identify place and physical environment making image of sechon.
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ABSTRACT
Air Quality (AQ) problem in megacities is attracting more and more attention. The complicated and regional characteristic of this problem calls for the management and controlment supporting advantageous
visualization and communication among multiple disciplines. In this paper the Virtual Geographic Environment (VGE) platform is applied to enhance the post processing of AQ models to improve the cognition
and management of air quality problem. Taking Pearl River Delta (PRD), China, city clusters as case study,
the AQ in JAN. 2006 is simulated by coupling WRF-ARW/CMAQ models and the simulated results are
imported into VGE system to analysis the AQ with related geographic information data. The experiment
shows the feasibility of this integrated system for AQ research and management.
Keywords: Virtual Geographic Environment (VGE), Air Quality, WRF/CMAQ models, PRD region

1. INTRODUCTION
Air quality problem is attacking many highly developing cities all over the world, including the
Hong Kong Special Administrative Region, China (Ho et al. 2002; Lee et al. 2003; Wang et al.
2005; Anenberg SC 2012 ). To eliminate this crisis, HK governments have taken many measurements to control the air pollution emission source, and we are luckily to see that dramatic achievements have been got from the emission trend statistic (Fig. 1)2. However, the air quality monitored
by both general stations and road stations is not as satisfactory as the controlment of emission
source (Fig. 2)(CleanAirNetwork 2011).

Fig. 1. Emission trend in HK
*
1
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http://sc.epd.gov.hk/gb/www.epd.gov.hk/epd/tc_chi/environmentinhk/air/data/emission_inve.html
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Fig. 2. Monitored air quality by general and roadside stations

One reason for this contrast between emission source and air quality may be the complex and
regional characteristic of air quality problem, as researchers pointed out that the Hong Kong air
pollution problem is affected by the surrounding Pearl River Delta (PRD) regions(Lam et al.
2005; Guo et al. 2006; Zhang et al. 2008).
The PRD, located in the southern part of China, is a region of 41,700 km2 in size and 120 million
people. With rapidly urbanization and more energy consuming, recently, air pollution has risen to
harmful levels and has been a growing concern in HK and in PRD region. So this propounds the
necessity to enhance the study and cognition to the air quality in this megacity from both HK and
PRD governments (Lam et al. 2005; Guo et al. 2006; Wang et al. 2009). During the past years,
the physical mechanism of meteorological and air pollution components in PRD area is widely
studied. However, the integrated application and friendly platform for government officers and
multi-discipline experts is seldom touched, although some case based systems are developed and
applied (Gulliver et al. 2005; Wang 2005). In this connection, the paradigm of exploring the GIS
related function to support the environment analysis and management is rapidly attracting our attention (Jerrett et al. 2001; Elbir 2004; Yuan et al. 2007). All the requirements from sustainable environment and the work of theory, prototype and experiments above inspire the work of this paper.
In this paper, the numerical models are coupled to estimate the air quality in PRD region during the
JAN, 2006. In detail, weather Research and Forecasting Model (WRF) is employed to reproduce
the meteorological condition and the EPA Community Multiscale Air Quality (CMAQ) is utilized
to estimate the air quality in the PRD region with highly resolved temporal and spatial air pollutant emission inventory. The simulated results are verified step by step, and the validation shows
good agreement to the observed data. To enhance the cognition of the air quality results, the VGE
platform is applied to visualize the results. This improved platform is helpful for the officers and
experts form cross-disciplines. From the 3D animation of meteorological and air quality process,
the tightly dependence of air pollution concentration pattern to the wind direction is found in the
simulated periods. This can illustrate the contrast from Fig. 1 and Fig. 2 to some extent.

2. METHODOLOGIES
Generally there are five types of processes which determine the air quality in one location,
namely: Emissions from sources, Horizontal and vertical advection, Horizontal and vertical
diffusion, Chemical transformations, and Loss processes (dry and wet deposition). So it is required to consider these processes comprehensively. In this project, the WRF-ARW(WRF 2012)
model, CMAQ(CMAQ 2012) model and SMOKE models are coupled to estimate the effects
from the processes above. To improve the visualization and cognition of the air quality, the VGE
platform is developed to integrate the air quality data and geographic data, which is useful for
the communication and policy making from multiple fields. The framework is shown in Fig. 3.
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Fig. 3. Framework of air quality simulation and visualization system

The WRF-ARW is applied to reproduce the meteorology which is the forcing field for air pollution
advection and diffusion. WRF is a mesoscale numerical weather prediction system designed to
serve both operational forecasting and atmospheric research needs. The WRF ARW model is a fully compressible, nonhydrostatic model (with a hydrostatic option) with a terrain-following hydrostatic pressure coordinate. In order to conduct the simulation, the WPS is utilized to set the nested
domain and time period information, meanwhile, the IC and BC data is interpolated to the suitable
resolution. The SMOKE is used to estimate the emission inventory with highly spatial and temporal resolved resolution by integrating emission amount, GIS information and time series for spatial
and temporal allocation. More specifically, the annual emission inventory is applied to estimate
the air pollution sources. And aided by the geographic information, the spatial gridded emissions
data is generated. In addition to the spatial distribution information, the time dependent information is required for the air quality models. So the emission fluctuations according to time series are
utilized to capture the emission characteristics for different time periods. These data is processed
by the SMOKE model to provide the emission source data for the CMAQ models. Then the aforementioned meteorology data and emission inventory is imported into CMAQ by using MCIP preprocessing component to simulate the air pollutant dispersion processes. The validation is necessary for the meteorological and air quality simulation, and it is processed step by step. Finally, the
VGE prototype is developed so as it is favorite for users with different background and knowledge.

3. SIMULATION AND DYNAMIC VISUALIZATION
3.1 Data
Meteorology IC & BC data
The static geographical data (e.g., terrain height, vegetation, land use, etc.) are taken from raw
data with 2m resolution (3.7 km or so). The meteorological initial and boundary condition (IC and
BC) of the model is used from the National Center for Environmental Prediction (NCEP) reanalysis data – Final analysis data (FNL) with a resolution of 1°×1° in every 6h. The FNLs are made
with the same model as Global Forecast System (GFS), but the FNLs are prepared about an hour
after the GFS is initialized. The FNLs are delayed so that more observational data can be used.
Emission inventory
Three emission inventories are utilized to study the air pollution dispersion process. The first two
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is the regional emissions from Transport and Chemical Evolution over the Pacific (TRACE-P).
The local emission inventory for the PRD region is prepared by localized PRD-SMOKE model
with highly processed spatial and temporal resolution. More details about the emission inventory
can be found in (Zhang et al. 2008; Zheng et al. 2009).
3.2 Simulation and validation
In this study, we run the WRF model with a horizontal finest resolution of 3 km with 172*130 grids
centered in Guangzhou (113.367°E, 24.716°N) (Fig. 4) and the physical setting is according to the
Ren et al. (2011). The simulated time period is the JAN, 2006. Because there is no assimilation in
the simulation, so the initial condition from NCEP is applied every day, to complement the monitored station data and then these data is integrated to get the one month simulation. For the air quality the first 15 days are estimated due to the higher air pollution is found during 11th and 15th days.

Fig. 4.Three nested domains used in WRF with resolutions 27km,
9 km and 3 km from the outer-most to the innermost domains

By selecting the weather and air quality stations in Hong Kong shown in Fig. 5, the statistical indices
(MBE (Mean bias error), MAE (Mean absolute error), NMSE (Normalized Mean Squared Error)
and IA (Index of Agreement)) based validation is conducted as shown in Table 1 (Papanastasiou et
al. 2010). The extent to which the model replicates the reality can be easily seen from the statistical view. Temperature and relative humidity are very well matched, as NMSE is very small (< 0.1)
and IA is generally greater than 0.7. The predicted temperature is generally higher than observed, as
MBE is greater than 0. Comparatively, wind speed is not very well predicted. The index of agreement
is not very high. The land use in the adopted data may be smoother than the real, leading to larger
wind in the lower place (MBE > 0). On the other hand, hill elevation might be underestimated, so
the wind speed is not as large as monitored in the upper level (MBE < 0 at Tate’s Cairn and Nei Lak
Shan). Wind direction is also roughly captured, as is supported by the index of agreement (> 0.7).
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Fig. 5. Spatial distributions of 7 selected weather stations
(red) and 6 air quality stations (blue) in Hong Kong

Fig. 6. Simulated and observed time series plot for SO2 and NO2 concentration
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Table 1. Statistical summary of simulated meteorological elements at various stations in Hong Kong213
Element

Temperature

Relative
humidity

Station

MBE

MAE

NMSE

IA

Tap Mun

2.6850K

2.6850K

0.0261

0.7833

Ching Pak

1.3581K

1.5692K

0.0109

0.9160

Tate’s Cairn

3.6177K

3.6400K

0.0628

0.7536

Nei Lak Shan

3.9063K

3.9063K

0.0733

0.7553

HKO

1.2520K

1.4295K

0.0087

0.9200

Wetland Park

0.8656K

1.0264K

0.0055

0.9649

HK Airport

1.0564K

1.3248K

0.0086

0.9335

Tap Mun

N.A.

N.A.

N.A.

N.A.

Ching Pak

0.9857

5.7975

0.0093

0.9033

Tate’s Cairn

-6.3947

8.2897

0.0161

0.8514

Nei Lak Shan

-10.5543

10.6389

0.0371

0.5046

-7.2085

8.0669

0.0214

0.8361

Wetland Park

1.1642

4.3041

0.0064

0.9478

HK Airport

6.5425

7.8829

0.0146

0.8490

HKO

Wind speed

Wind
direction

2

Tap Mun

3.2745 m/s

3.2745 m/s

0.3386

0.4584

Ching Pak

2.0673 m/s

2.2100 m/s

0.2600

0.3162

Tate’s Cairn

-0.4266 m/s

1.6758 m/s

0.1308

0.6316

Nei Lak Shan

-0.2270 m/s

1.2712 m/s

0.0917

0.8010

-2.2119 m/s

2.2956 m/s

0.4270

0.5613

Wetland Park

1.9741 m/s

1.9741 m/s

0.2772

0.6096

HK Airport

1.2125 m/s

1.6519 m/s

0.1029

0.6976

Tap Mun

N.A.

34.7056

0.3790

0.9807

Ching Pak

N.A.

55.1662

0.8593

0.8912

Tate’s Cairn

N.A.

35.4075

0.5662

0.9658

Nei Lak Shan

N.A.

30.9981

0.2456

0.7385

N.A.

25.9205

0.2383

0.7284

Wetland Park

N.A.

29.1659

0.3260

0.6646

HK Airport

N.A.

29.8965

0.2694

0.8663

HKO

HKO

N.A. means not available, or invalid
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Fig. 6 shows the comparison of SO2 concentration and NO2 concentration between simulated and observed ones. The ambient concentration in Tap Mun is very well replicated.
And the index of agreement of SO2 and NO2 reaches over 0.6 and 0.7. However, for other stations, the results are not satisfactory. Great discrepancy exists between the prediction and the reality. The most significant difference occurs in Central, which indicates the local emission is largely underestimated. To identify this hypothesis, the emission source is
visualized, and the graph shows that there is rare emission source in Hong Kong area, which
further conform the regional effect on HK air quality. Although the time series trend is generally captured, the degree to which is of not the same for all stations. This spatial distribution may denote that the regional air pollution transportation is different for different location.
3.3 Visualization on VGE platform
From the experiments above, we can get some information about regional effect on HK air
quality from data analysis. Now, the 3D dynamic platform can make this process more clear.
Furthermore, expressing this process in dynamic way is helpful to exploratory analysis. So, a
box-based method is implemented based on OpenSceneGraph (OSG) 3D graphics toolkit
to express the dynamic air pollution dispersion process and the VGE prototype is developed
by our group(Xu et al. 2011). Taking SO2 as instance, the SO2 box is initialized by the first
calculation results, and updated according to the time step of model to represent the dynamic
process. With the aid of zoom in, zoom out, and drag functions, the interaction between users and 3D expression of air pollution dispersion can be enhanced to improve the cognition
of the concerned geographic process. Fig. 7 shows the dynamic air pollution dispersion process expression with different height and time. The dynamic process of air pollution dispersion shows that the relatively higher air emission from PRD region would affect HK area.
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Fig. 7. Dynamic visualization of air quality and meteorology in PRD region of 1st Jan, 2006 from 1 am. to 5 am.

4. CONCLUSION AND FUTURE WORK
Air quality, as one crucial factor of sustainable environment, is widely studied. To make the air
quality problem more understandable, not only the mechanism (i.e., model developing, components analysis, etc.) should be investigated, but also the application of the founding should be enhanced. In this paper, considering the complex process of air pollutant dispersion, the air quality in
Jan, 2006 is simulated by coupling WRF/SMOKE/CMAQ. From the comparison of simulated and
monitored meteorology data from 7 weather stations, the model can reproduce the weather condition with high value of IA. For the air quality, the models can get the time series trend generally, but
the air pollution concentration is relatively lower than the observed one from all the 6 air quality
stations. But for the ambient station, Tap Mun, modeled data is agreed with the station data. For the
Central station, which is roadside station, the model underestimated the air pollution concentration
greatly. As the emission inventory in HK area is underestimated according to the graph of source
data, so these discoveries denotes that Tap Mun is greatly determined by the PRD emission, but
the stations in HK is mainly affected by the local emission. Meanwhile, the visualized analysis of
the air quality on 1st JAN based on dynamic VGE platform shows that the prevailing wind, which
blows northeast is expected to have significant effect on the air pollution pattern by comparing
the emission source pattern and simulated air pollutant concentration pattern. This dynamic platform is helpful for the cognition of air quality problem and decision-making from multiple users.
Despite the achievements and founding above, more detailed work is still in need. Firstly, the emission inventory should be adjusted and validated more seriously, which is determined to the simulated
air pollution concentration. Secondly, taking the geographic data and more social data into account,
more quantitive analysis to both the observed data and simulated data will be very beneficial to get
more information on the air quality problem in megacity. These comprehensive founding should be
valuable substratum for policy making and further management. Thirdly, we will enrich the VGE prototype to supply more analysis function in more friendly way and make the platform more practical.
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Barrier effect of visual continuity and air ventilation
by city viaduct: case study of districts along central artery
in Boston and Puxi Viaduct in Shanghai
He Yueyang, Tsou Jin Yeu1*, Liu Biao, FU Wen
Center for Housing Innovations, The Chinese University of Hong Kong,
Sha Tin, New Territories, Hong Kong.

ABSTRACT
Many metropolises in the world experience a great bustle of construction and dismantling of the elevated
road. They do play positive roles to solve traffic jams in a certain period. However, some negative effects or
even disasters were brought to the traditional neighborhoods along these viaducts which separate the visual
environment and functional space. In this paper, the neighborhoods along ‘Big Dig’ project in Boston and
Puxi viaduct system in Shanghai are selected as two cases to interpret the phenomenon of spatial and visual
separation on the main landscape corridor. The viaduct’s isolated effect on visual continuity is the main
discussion, followed by impacts on ventilation corridor, uncoordinated landscape scales along the viaducts
and barriers of the continuity of urban functions. By literature review and comprehensive comparison of
two cases, the difference of landscape impact mechanism caused by viaduct between the western countries
and China can be investigated and some comparisons of different development forms in certain districts
before and after the viaduct removal can be made. Finally, the general mechanism of barriers of visual
continuity and other viaduct-related environmental impacts can be concluded to find solutions for the urban problems brought by viaducts in China and to help develop appropriate urban regeneration strategies.
Keywords: Urban environment, visual continuity, air ventilation, viaduct, regeneration

1. INTRODUCTION
1.1 General introduction
Every major city in the stage of rapid economic development will always encounter the problem
of traffic congestion. Like the low cost bandage, the elevated roads work in the “injured” areas
of the city. However, this might be a short-sighted behavior for it can only work in a relatively
short period and will lead to many urban problems. In the urban environment’s point of view, viaducts are the unreasonable existences. They cut off the city’s landscape and ventilation corridor.
Also they bring pollutions to the surrounding environment and leave scars on the city. Boston
and Shanghai are the two main cities of the West and East. The rise and fall of the viaducts are
concomitant with the development of the two cities. From traffic congestion in the period of rapid
economic development to the completion of elevated roads and from the salience of urban problems to the viaducts removal and district renewal, there are correspondent urban forms and human
sensory experiences in different stages. The concepts of visual continuity and air ventilation as the
new starting points for the study of sustainable urban development model will interpret the relationships between viaduct space and urban environment. The city is the place of human habitation so the
human perception oriented urban form must be an interpretation of sustainable development style.

* jinyeutsou@cuhk.edu.hk
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1.2 From human perception to visual continuity and human comfort
In the process of development in urban planning field, the first scholar who thought about urban
development and spatial distribution from the perspective of human perception is Kevin Lyncb.
The image of the city1 published in 1960 illustrated the importance of spatial perception and
visual quality of urban planning. The huge structures brought the sense of alienations to the surrounding areas and the landscapes would lose their scales. In 1975, Jay Appleton raised a theory
called prospect-refuge2 which deepened this concept and emphasized the aesthetic and cultural
value of urban architectures. In 1987, C. Alexander criticized the viaduct urban form and called
for the return to the traditional urban form3. As parts of the urban landscapes, the elevated roads
need to have higher design standards in order to give more respect to the cities and residents.
Recent days, the status of human perception and habitat comfort had been greatly improved.
The impacts on the landscape continuity depended on the artificial buildings’ shape, structure,
function and their coordination degree4. In the visibility point of view, visual continuity contains
two meanings. Visual sensibility refers to the coordination between the new and old landscapes
and the visual conflict among different architectural scales. Visual sustainability refers to the
improvement of acceptance rate of vision. Visibility is the most important way for human to
communicate with the city which should be an extension for human perception. As to the human
comfort, the relationship between the city and the climate is a new research topic in urban study.
Air ventilation is the most important index for the human comfort. Many scholars dedicated to
the study of the improvement of the ventilation environment at the sidewalk level.

2. THE IMPACTS ON THE VISUAL CONTINUITY OF LANDSCAPES
2.1 Horizontal landscape destruction by the Boston central artery
Viaduct is a kind of huge and flowing reinforced structure which must bring strong hinder effects
to the original urban landscapes. The Boston viaduct was built in the 1950s, which went through
the center of the whole city. At that time, it was looked as extraordinary role for solving traffic
jams. However, as time goes by, people came to realize that the elevated road did not achieve the
desired effect in easing the traffic. Also, the original open vision turned into clustered because
of the viaduct. The barrier effect to the sidewalk landscape continuity from the six-lane central
artery in Boston is obvious. Before the viaduct was built, people can see the whole picture of
each building along the road from a distance and their vision can be spread in all directions. The
context of the entire block was natural and clear. However, the appearance of the elevated road
changed the original landscape. Looked from the ground, the viaduct obscured the daylight and
blocked the vision completely. Except the extended road, people cannot see anything including
the other side of the road and the skyline. Looked from the height, the rising viewpoint made
the surrounding landscapes became incomplete and those originally well designed architectures
would lost the sense of beauty. Moreover, the viaducts had strong guidance of visions. People’s
vision would be guided by the extended direction of the elevated roads and the visual continuity
would be changed from a full range of expansion to a single direction extension (figure 1).
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Fig. 1. The comparison of urban landscapes before and after the Boston Central Artery
removal. Source: http://www.kbtech.com

The viaduct landscape is an unsustainable form of landscape, in other words, it brings negative
impacts on the visual sustainability. Sustainable landscape patterns are just like the layout of the
urban functional areas that the adjacent ones need to have smooth transition and close correlation.
The existence of viaducts changed the original natural transition to a stiff and rigid one. And the
elevated roads as a kind of urban landscape in the inherent neighborhood would destroy the contact of the adjacent landscapes. Human beings are visually driven creatures. When people stand
on one side of the road and cannot see the scene from the opposite side, they will generate a sense
of distance to the unknown or a sense of oppression to the lack of beauty. Without the circulation of people, the connection of the urban functions will break down. Visual sustainability will
directly affect the functional sustainability and the fact is that the Boston Central Artery split the
spatial connection between Boston and its historic waterfront5 (Michael R. Fein, 2012) and leaves
a wide vacuum between both sides of the viaduct. To solve the problem, the Boston central artery
/ tunnel project launched in the last century. This project converted the elevated artery into an
underground tunnel and regenerated the space elevated roads left into public spaces or other sustainable functions. The result is that the urban landscapes are renewed, the fracture neighborhoods
are reconnected and the old city styles are restored. Quincy Market is one of the famous shopping
center along the artery. The regeneration of the viaduct recreated a new connection between the
market and the waterfront6 district. People can enjoy the sense of openness (figure 2) and beauty
brought by the visual continuity and the traditional landscape can be reactivated.

Fig. 2. Renderings of visual continuity after the regeneration of Quincy Market along
the original Boston Central Artery.
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2.2 Vertical landscape segmentation by Shanghai Puxi viaduct network
Since Renmin Road Viaduct was built in Guangzhou in 1987, many cities in China started a long
period of viaduct construction boom. At first, people generally believed that the elevated roads
were symbols of the modern cities which cannot only facilitate the urban transport but also create
beautiful man-made landscapes. However, people gradually found that the viaducts change the
original unique and identities of the landscapes on both sides. They fragmented the visual continuity of the urban landscapes and their monotonous color and huge scales brought great impacts
on people’s visions. Shanghai Puxi elevated road network was the earliest and most perfect system in the old town in China. The network contained a great deal of viaducts including Inner Ring
Viaduct, Middle Ring Viaduct, South-north Viaduct, Sun Yat-sen Viaduct, Yanan Viaduct, Humin
Viaduct and etc (figure 3). The criss-cross elevated road system fragmented the urban space into
several units and then the original landscape continuity was obstructed.

Fig. 3. Puxi viaduct network and barrier effect of vertical landscapes along the viaduct

Puxi district is the old town area in Shanghai. Most of the elevated roads were built above the existing roads or on the reclaimed lands from demolitions of the old houses. The landscape on both
sides of the viaducts remained similar architectural forms and styles. Compared to Boston’s Central Avenue, Puxi Viaducts have relative low heights which are averagely 5.5m7. When the view
point in the distance, the impacts on the city skyline and the horizontal landscapes were little.
However, because of the high building density and complex viaduct network, the urban landscapes
in micro-scale were interference and destroyed. People’s attention will always be attracted by the
landscapes with the strongest contrast. Thus neighborhoods with the viaducts become boring and
eclipsed. In the memory of the passer-by, only fragments of the elevated road landscapes will be
left and the others along the roadside will be automatically neglected. The vertical form of the
urban landscapes are changed and affected by viaducts8 and the original humanities and natural
landscape along the elevated road appears to be divided into two parts in vertical direction. The
neighborhood scene on the ground has disappeared and the urban landscapes are directed to the
extension of the bottom along the elevated roadway. In the past, people can observe the entire
street style when they stood on the sidewalk. However, nowadays, the landscapes become not
accessible no matter which plane they stand on. As the buildings along the bridges have great
cultural and ornamental values, part of the Puxi elevated sections had been removed in the early
years. For instance, the branch segment of Yanan elevated road connecting the bund which was
called “Asia’s First Beach” was converted into underpass in 2008 (figure 4). And the integrity of
style in Shanghai Bund was recovered; Wusong Road elevated bridge was completely removed
in 2009 to restore its former landscape corridor where the Shanghai Mansion, the former British
Consulate and Waibaidu Bridge locate in.
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Fig. 4. The comparison of urban landscapes before and after the Yanan viaduct (bund segment) removal.
Source: http://www.163.com

People saw the elevated roads as a form of modern landscape in the past and never thought about
its negative impacts and embarrassment to the surrounding historical landscapes before their constructions. In many major cities in China, most of the old style viaducts passed through the old
town neighborhoods with narrow streets and small size buildings. And these neighborhoods are
the places that reserve the city’s traditional culture and charms.

3. THE IMPACTS ON THE URBAN VENTILATION CORRIDORS
3.1 Sheltering effect on air ventilation
The elevated road brought not only visual impact to the residents, but also affects the performance
of the ventilation of the city. The different spatial layout and size of the viaduct would decrease
the comfort of the surrounding areas in varying degrees. The downtown of Boston perennially
prevail northwest wind which has relatively high speed. The segment of Boston Central Artery
in Quincy market extended from northwest to southeast the direction of which almost paralleled
with the prevailing wind. Such layout can avoid large-scale urban shadowing effects. However,
the existing of the viaduct blocked the channel for the originally good ventilation canyon effect in
this area. There were numbers of buildings in the Quincy market. High-density urban form made
the wind difficult to pass through the area. Without the central artery, the prevailing winds can go
through the area to the southeast by the ventilation corridor on the both sides of the market. The
canyon effect can enhance the circulation of the air in the surrounding area which can also help to
cool down the market area. In fact, the viaduct occupied the region’s main corridor and ventilation effectiveness of it was greatly affected (figure 5). The areas of low wind speed region had a
further increase and the both sides of the viaduct had respective closed wind fields which had no
mutual circulation. When the western or southwestern winds arrived, the air within the city cannot be effectively dispersed out to the sea because of the shadowing effect. But these effects only
happened at a small part of the time.
Table. 1. Monthly data of wind direction and speed in Boston.

Monthly Prevailing
Wind Direction
Monthly Statistics
for Wind Speed m/s
Monthly Prevailing
Wind Direction
Monthly Statistics
for Wind Speed m/s

Jan

Feb

Mar

Apr

May

Jun

NorthWest

NorthWest

NorthWest

SouthWest

NorthWest

SouthWest

5.8

5.9

6

6.5

5.6

4.9

Jul

Aug

Sep

Oct

Nov

Dec

NorthWest

NorthWest

West

NorthWest

North

NorthWest

5

5.3

4.6

5.3

4.9

6.1
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Fig. 5. The blocking of the canyon effect of air ventilation in Quincy Market district by the Boston Central
Artery. The simulation used the northwest as the wind direction and the wind speed is 5 m/s.

When the directions of elevated road and the prevailing wind are perpendicular to each other, the
surrounding areas will be sheltered in a long time and have poor ventilations. Shanghai located in the
subtropical monsoon climate zone. The southeastern and northeastern winds are the two prevailing
winds. The fragmented effect of the Puxi viaduct network is also reflected in the wind sheltering.
Luban Road Overpass is one of the large intersections of the Puxi network. Two pairs of elevated
roads with six lanes respectively which are perpendicular to each other just block the monsoon from
the northeast and southeast (figure 6). The district which is located at the northwest of the overpass
is under the sheltered area. The sheltering effect has a strong impact and large sphere of influence.
In addition to the large open space, the air circulations are poor in the large part of the district.
The wind farms along the viaduct are in quiescent states which make the city hot and air polluted.
Table. 2. Monthly data of wind direction and speed in Shanghai.

Monthly Prevailing
Wind Direction
Monthly Statistics
for Wind Speed m/s
Monthly Prevailing
Wind Direction
Monthly Statistics
for Wind Speed m/s

Jan

Feb

Mar

Apr

May

Jun

North

NorthEast

NorthEast

SouthEast

SouthEast

SouthEast

3.1

3.3

3.5

3.4

3.2

3.3

Jul

Aug

Sep

Oct

Nov

Dec

SouthWest

SouthWest

NorthEast

NorthEast

North

North

3.2

3.3

3.6

3.4

2.7

2.8

Fig. 6. The sheltering effect of air ventilation along the Luban Road Overpass. The simulation used
the southeast as the wind direction and the wind speed is 3.3 m/s.
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3.2 Environmental degradation: flow barrier and unnatural functional transition
The adverse consequences of the sheltering effect are the deteriorations in air quality and thermal environment. The elevated road is both a wall blocking the ventilation of
the city and a strip of pollution sources. The prolonged stay of the vehicle exhaust from the
bridge results in the deterioration of air quality due to poor ventilation. And the hot island effect will be strengthened and affect the human comfort because of the same reason.
The deterioration of the urban environment will also bring numbers of external effects to the city.
The decline of the human comfort will gradually reduce the number of visiting to an affected
area. The original function in the area cannot develop sustainably because of the attenuation of
the flow of people and is finally transformed into other low-end city functions. And the region is
marginalized. Air ventilation is not just an index of urban environment, but also an important element which can deeply affect the layout of the urban functions through the human perception. The
design of the urban ventilation corridors and the viaducts needs to be fully considered in urban
planning in case to prevent the conflict. When people considered the design of the elevated road
in the past, they only thought about the economic benefits brought to the two districts near the accesses and never understand the loss of value in the districts along the viaduct. The urban viaduct
is a tool for economic transfer at the expense of environmental and economic loss in the sheltering
areas. And this form will lead to an unsustainable mode of development.

4. LANDSCAPE CORRIDOR WITH VISUAL AND SPATIAL SUSTAINABILITY
4.1 General evolutionary process of viaduct urban form
The cases of Boston and Shanghai have striking similarities which reflect that the urban landscape
form will constantly evolve along with the development of cities. In the era of rapid economic
development, wealth creation was regarded as the behavior above all. The urban space had become a victim of materialism driven mechanism. And on the other side, the viewing and comfort
of the city was not so important. The birth of the elevated road in the city meant the decline of the
traditional landscape and cultural space. People preferred to have a fast transport system to solve
the congestion problem and ignored to think about the social and environmental values. Until
they were lopsided, it was suddenly discovered that the city had lost its most valuable content.
The disconnection of the landscape corridors because of the viaduct not only leads to the decrease
of beauty but also some injuries of the city nature. The reinforced concrete structures occupied
the original dynamic landscapes. The colorful world changed into a gray zone in a sudden. The
neighborhoods and buildings which contain many local characteristics were sheltered and buried mercilessly. The deterioration of the visual quality and space environment eroded the fetters
between people and the city. The city grew rapidly yet it forgot its identity. In order to save the
lost urban space and re-face the value of cultural awareness, some districts were renewed in the
concept of sustainable development. The viaduct was replaced by the tunnel which was much
more expensive yet brought less visual damage to the city. The disconnected area was reborn
through the changes of functions and the original sheltered space was finally brought to light. The
urban landscape form had experienced a cycle after rapid development, stable development and
sustainable development stages. And the values of environment and culture were gradually taken seriously. Overall, the specific landscape changed from continuous to discontinuous because
of the viaduct and from discontinuous to continuous in the process of regeneration (figure 7).
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Fig. 7. General evolution process of viaduct urban form

4.2 Continuous landscape and urban space: continuity-driven pattern
From the perspective of the urban environment, the shape of the elevated road is not a sustainable model
of development. People have been acutely aware of the hazards of the elevated road for the cities and
some of them have been gradually removed. From completion to removal, though the viaducts contributed to traffic control, the process is a waste of resources. Some experiences and lessons can be learned:
(1) From economic-oriented to environment-oriented urban planning
Sustainable development emphasizes the balance among the economic, social and environment.
Purely economic-oriented model does not adapt to the development in the modern society. People’s living standards are continuously improved so do the cognitive dimension. Extensive economic growth mode and stereotyped urban style cannot meet the expectation of the citizens.
The city in the future must be an ecological capital which will have developed economy, beautiful environment, social harmony and rich culture. In the process of urban planning, the city
should be developed under the premise of environmental protection. It is important to consider about the public health, human comfort and beautiful landscape so as to avoid the frequent
demolition and construction behaviors. Environment-oriented urban planning can give effective guidance to urban renewal projects and solve the urban problems due to the rapid growth.
(2) Urban planning should take full account of the future
Urban planning should be a long-term urban development strategy but not a shortsighted behavior. When government develops an urban policy such as construction of elevated roads, the pros
and cons of the policy should be well weighted. Also a rigorous and comprehensive pre-feasibility
study should be conducted in case to guarantee the sustainability of the policy. C & D process
which is a waste of manpower and resources may also cause irreparable damage to the city. Urban
planning should take full account of the future.
(3) To create sustainable corridor in the urban regeneration
The purpose of urban renewal is to re-activate the aging neighborhoods, rationalize the urban
context and restore the urban landscape. In the process, the first step is to reconnect the fracture area. A sustainable corridor should contain three aspects including landscape, spatial and
functional continuity. Corridors are the lifelines which represent the image of the city. As Jane
Jacobs said, if the streets make people feel comfortable, then the city is comfortable. So a sustainable corridor must have economic vitality, comfortable environment and continuous landscape.
(4) Human perception and urban planning
People are the most important element in the urban system. People-oriented urban planning is not
only a system with convenient public facilities and perfect social security system, but also an urban
design to fulfill the demands of human perception. People experience a city with five senses. Therefore, better sensory environment can make a better living for the residents. Human perceptiondriven urban planning should firstly minimize the damage of various types of pollution on the city
and then improve the urban beauty, human comfort, cultural connotation and the grade of the city.
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Continuity-driven pattern promote a sustainable urban spatial form which contains both the traditional continuity concept of physical space and perceive space. Sustainable development in one aspect
should balance the elements of urban functions and in the other aspect should achieve this balance.
The urban form of the elevated road is contrary to the principle of urban continuity. It is not a sustainable form from this perspective. At this stage, many cities in China are still interested in the construction of the viaducts. When people think of urban constructions, traditional pattern and the continuity-driven pattern should be maxed used in order to find the most suitable urban planning strategy.

5. CONCLUSION
In one side, the elevated roads are transportation carriers for the smooth traffic. However, in
another side, they are giant barriers to the environment. They promote the urban economic development while at the same time bring harm to the city. The case studies of Boston and Shanghai
reflect the urban phenomenon of space and landscape corridor fragmentation. The viaducts split
the city’s landscape and ventilation corridors and bring negative impacts on the visual quality and
city comfort which should have to be protected by urban planning. With the growing importance
of the urban environment, what people tend to pursuit is no longer the blind economic growth but
healthy and sustainable growth. The result of urban regenerations is the removal of the elevated
roads. When the old views of city come back to reality, people cannot help to think about the pros
and cons in the C and D process. The elevated road deviates from the existence of urban continuity. People should use the long term vision to think about the feasibility before the project implementations. Also officers and planners should keep in mind that to protect the urban environment
and respect the needs of human perception are the premises for urban planning. In the past, the
guiding ideology of urban planning had extreme utilitarianism which ignored the human spirit.
The urban environment is the largest support for the humanism and sustainable development is not
just the traditional sense of functional sustainability. In the spatial aspect, urban planning should
reduce the impact of large-scale landscape of visual and sensory sensitivity and provide perceived
quality to the citizens from the level of urban corridors. From urban corridors to the whole city,
continuity-oriented pattern must run throughout the process and finally create a sustainable city.
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Correlation study between urban space and human’s visual
field: a cognition research based on VGE
Tianpeng Lin, Hui Lin, Mingyuan Hu
Institute of Space and Earth Information Science, The Chinese University of Hong Kong,
Sha Tin, N.T., Hong Kong SAR.

ABSTRACT
Kevin Lynch raised 5 elements of urban design in 1960s, which are “vitality, sense, fit, access and control”.
As the development of urban design, several problems around the human’s cognition have come out that,
because of the restriction of sensing knowledge in urban spaces, the research among the “sense” of urban
design remain nearly blank. Since the rapid development of VGE (virtual geographic environment), this
computer-based technology plays an important role in modern urban management region. The platform of
VGE could be a proper tool for the analysis of human’s visual perception in urban places, because of its
efficient spatial data management and excellent visualization of output result, which can provide the final
users a clear and meaningful result. This will help us to understand better the relationship between urban
space and human’s visual field.
In this experiment, the platform of VGE will be adopted to illustrate the relationship between the urban
spatial information and human’s visual perception. The whole project will carry out in the CUHK campus
(the Chinese University of Hong Kong), by applying a VGE model of the whole campus and survey in real
world. A few conclusions will be drawn through the experiment.
Keywords: Human Perception, Spatial Cognition, Virtual Geographic Environment, Urban Space, Urban
Design, Visual Field, Skyline Spectrum

1. BACKGROUND
Through the development of urban design we can notice that “sense” of human being plays an
important role in urban design field, but the discipline is not clear, especially in the field of visual
perception and urban space. As the development of GIS (Geo-Information Science) and VGE
(Virtual Geographic Environment) technology, there could be a method of quantify human’s perception and build a correlation model between the spatial issue and feeling, which will make us
to understand our urban space more reasonable. Because of this, the correlation study between
space and perception has carried on by our group, based on the platform of OpenSim VGE.
1.1 Development of Urban Design
The conception of urban design was firstly raised in 1960s by a clutch of writers and designers leading by Jane Jacobs, Kevin Lynch, and others, which means the preliminary urban design is forming
(Carmona et al. 2003). The worlds “urban design”, which is defined as the effective problem solving
or the processes of delivering or organizing development method, and works widely not only for
city or town, but also for village or hamlet (Carmona et al. 2003). Kevin Lynch (1981:118-9) listed
five basic elements for urban planning, which include vitality, sense, fit, access and control. These
elements provide a guide for urban design and relatively efficient value standards. Allen Jacobs and
Donald Appleyard have raised seven goals ‘essential for the future of a good urban environment’,
and they are: livability; identity and control; access to opportunities, imagination and joy; authenticity and meaning; community and public life; urban self-reliance; an environment for all (Jacobs
& Appleyard 1987:115-6), which is part of the leading of modern urban design development.
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1.2 Sense of Urban Space
“Sense” of urban space is described as the perception or mental structure received by urban users,
and another word “fit” means the form and capability of urban space fit the behavior of human
being (Lynch 1981:118-9). Although it is mentioned that “sense” and “fit” are indispensable part
of urban design, there’re not quite much research related with these parts. The research around human perception is considered difficultly to be measured or quantified, which restricts the analysis
between the relationship of urban space and human’s perception. The field of spatial cognition is
still under recent research.
All the human senses of urban spaces come from our urban image, which are considered to
be various from each person. Human’s knowledge background and activity with urban space
will affect and generate different sense from standard meaning (Montgomery, 1998). In the
past there’re not quite much psychological investigation related with metal images of geographic space, and all the efforts for psychologists mainly focus on the physics and physiology of the senses in laboratory work (Gould, 1973). However, around 1993 Dillon raised
a navigation method by using human cognition in urban area, which is a reasonable example
for the combination of spatial perception and human behavior (Dillon 1993). Stamps III provides a possible way for the finding relationship between the enclosure of building groups
and human’s safety feeling in 2005, through the experiment of Law of Visual Permeability.
1.3 Participation of VGE (Virtual Geographic Environment)
Both GIS and VGE plays an important role in recent spatial analysis area, especially the field
related with urban control and management. In most situation GIS system is used for the analysis of the accessibility of city and management of transportation. Furthermore, the GIS platform has been used for the organization and management of quantities of spatial data in urban
system. After the conception of VGE was raised, it provide us a good platform for the data access and visualization, which will make the whole output result more live and comprehensive.
The GIS or VGE platform related with humans cognition or behavior research has been developed
recent years. A navigation model developed by Dillon in 1993 is based on the GIS platform associated with human’s cognition towards the city, that is, by using human’s background knowledge
and human’s image sense to provide the guide in a city (Dillon 1993). In recent ten years a few
3D platform has been introduced into VGE research, such as Open Simulator. A few researches
have taken place on this platform, such as recording of avatar tracks to analyze their behavior,
analysis around the spatial social behavior and private distance in virtual world, etc. (Kinicki and
Claypoo1 2008), (Friedman et al. 2007).

2. PLATFORM INTRODUCTION
The whole project is based on a VGE platform of virtual CUHK campus. This platform contains
enough detailed campus physical models with terrain, buildings, city furniture and vegetation.
The work of physical model construction has been finished in our progressing project. After that,
the experiment of finding the correlation model between urban space and visual field will be carried on this platform.
2.1 Technology of Open Simulator based VGE
VGE is not the technology equals with 3D GIS, although both of them are dealing with 3D environment models and spatial relationship. VGE is more alike a platform with data interface, which
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can be accessed by other software. By input the data into the platform, the function of data storing,
management, analysis and visualization will be processed in the same platform. In my experiment, the VGE platform is based on the software of Open Simulator (OpenSim for short), which
allows multi-user connection through the Internet. The avatar-based roaming system provides
opportunities for the analysis between human and geographic environment, such as the urban
space, because the structures and spatial relationship are clearly displayed in this platform. Besides, the extraction of information between the avatar and physical objects is not quite difficult.
As OpenSim is Internet-based technology and multi-user accessible, it has two clients for
both server and customer. The structure is like following graph. The physical environment data is storing in the database of the grid, which is the server part. By passing the data
through the Internet to the browser, the customer part will do the visualization for the 3D environment and provide the alive and vivid picture to the final user. Besides, through the Internet other data could be supplied to the browser, such as the data dealt by outside software.

Fig. 1. Inner Structure and Work Flowing Chart of OpenSim VGE Platform, the server part and the
customer part are two main components of the whole platform. By import data from outside
software the visualization could be more personalized.

2.2 Advantages and Weakness
Compared with other platform such as ArcGIS, the VGE platform using Open Simulator technology (OpenSim for short) has several advantages as following: 1) Efficient data accessibility
through MySQL database, which could be easily integrated with other MySQL based applications; 2) Full 3D Environment with enough detailed models; 3) Avatar based user interface, which
provides the user an vivid and free roaming system; 4) Camera-Unlock interface, and the user can
change the perspective by himself freely; 5) Possible for multi-user collaboration, as through the
Internet it is available for multi-customer connection, even the users are quite faraway from each
other; 6) Open Simulator and Second Life Viewer is open source and scalable software, which is
suitable for adding personalized function into the platform.
However, the OpenSim platform also gets a bit weakness and inconvenient feature for free using,
especially it lacks of the function of data analysis. As Open Simulator is more alike software dealing with spatial models rather than spatial relationship figures, the spatial relationship accessing
work and data processing work will be carried on the other software such as Microsoft Excel or
Python language programs with MySQL database. The MySQL database provides OpenSim various data interface for its data handling, and all software based on MySQL can participate into the
data processing and analyzing work. After the processing, the output result will be imported into
OpenSim again for final visualization.
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2.3 OpenSim based Virtual CUHK Campus
The Virtual CUHK Campus environment (VCUHK for short), which is operating by our group in
recent two years, is constructed with enough detailed campus terrain, building, city furniture and
vegetation models. The virtual campus is the basic platform for the experiment carrying by our
group, such as that of human behavior simulation, fire escape decision-making model and visualization of geographic process model. It supplies the necessary environment for the project carrying on.
Our research team is looking forward to form a shareable virtual learning space, which is used
to improve the human’s cognitive ability in decision-making or understanding the surrounding world, and this will take the virtual CUHK campus for the experiment platform (Hu et
al. 2010). Based on this important work, the multi-channel perception and multi-dimensional
representation, geographic phenomena simulation and human behavior simulation to the case
of CUHK campus region will be developed for building the VGEs-based geo-spatial cognitive environment. Besides, the simulation of human’s behavior based on the virtual campus has progressed successfully. A simulation model of fire escape, which based on the platform of VGE, has got enough contribution against the behavior simulation among urgent
situation for human beings. The participation of geo-sensor networks provides an opportunity for the connection between real world and virtual environment, and the physical environment value could be input into the virtual world through this technology (Che et al. 2011).
Because of this, the correlation model between urban space and human’s visual field could be
carried on the platform of VCUHK, and this will be explained more in part 3 and 4 of this article.

Fig. 2. A Brief View of the Virtual CUHK Campus, Based on the Platform of VGE (Hu et al. 2010)

3. METHODOLOGY
The whole system of the visual correlation research will contain three data layer, which
are the spatial layer, for collecting the models’ spatial information; sematic layer, for storing the identity of different objects; and the conscious layer, for computing of the human’s reaction towards different types of spatial combinations. The relationship between
each layer could be explained as following figure, and the visual correlation model is the
one dealing with the relationship between spatial information and human’s perception.
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Our methodology will start from three key issues of the spatial information, which are distance,
visual angle and visual field. For the last one visual field, we’re using the value standard of isovist
and skyline spectrum to quantify the figure of visual field. Each of these three figures will be
computed out through the OpenSim VGE platform, as it is excellent at dealing with the spatial
relationship between physical models.

Fig. 3. Data layer structure for the OpenSim VGE platform, and visual correlation model is the
one dealing with the relationship between spatial and semantic layer and conscious layer.

3.1 Distance
It is proved that human’s two eyes could generate a full 3D scene of our world, since there’s slightly
visual direction difference between the images percept by the two eyes. Different distance will
affect the variance in visual perception, such as the change of openness and intimacy. During the
research result of Bittermann and Ciftcioglu 2006, the relationship between distance of noticing
flat object and openness perception is represented by the sigmoid function
(1)
, x0 is the closest distance between the flat object and observer. Suppose the texture of the flat object is constant, by increasing of the distance the resolution of the texture become lower and lower,
with its reduction like this sigmoid function. Because of this, the conclusion could be drawn like
that the openness feeling changes slightly if the object stays closely, while in mid-distance area it
increases sharply and finally tends stable around a certain value (Bittermann and Ciftcioglu 2006).
Besides, openness is not similar with visual impact, and the latter one concerns more about how
important an object could be perceived by human being. Openness is sometimes shows inversely
proportional to the figure of visual impact, as if the resolution of the wall in front of the observer becomes lower, more openness will be perceived and less important feeling will be created.

Fig. 4. The Sigmoid function, f(x)=1/[1+exp{-(x-xo)}], with x0=4. In the visual openness perception
determination the sigmoid is used to map the distance x between observer and environment to
openness perception f(x). (Bittermann and Ciftcioglu 2006)
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However, not all the objects in the real world are flat. Considering about the principles of distance
generation in human’s visual system, the distance shows another relationship with human’s
perception rather than the sigmoid one. As the distance feeling originates from the slight difference
of eye rotation, the changing of target location will cause the rotation angle changing of both eyes.
Suppose the rotation difficulty is equal in all directions for our eyes, we can conclude that the
rotation angle θ should be express as the following trigonometric function

q = arctan

(2)

w
2d

, (w, interpupillary distance of human; d, target distance). And the visual impact is considered
proportional to rotation angle θ like this

f (x) µ q

(3)

Then the visual impact relationship with the distance should be expressed as following

f (x) = k × arctan

w
2x

(4)

, both k and w is constant, and x is the distance.
Whether the correlation model between distance and human’s visual impact is the first type or
the second one is still not clear. Because of this, an experiment is designed for the correlation
model construction and validation in part 4, which will use the questionnaire to collect the real
situation for human’s visual perception. The distance between the observer and target could be
figure out through OpenSim. With the known coordinates of the observer and object location, we
can get the distance from the distance equation between two point in this 3D coordinates system.
3.2 Visual Angle
The visual angle is also thought to be an important issue affecting human’s feeling, especially decides the visual impact of the target. Normally it is thought that larger visual angle object is easily
noticed by human, and has larger visual impact effect against the observer. While the relationship
between the visual angle and visual impact is not quite clear. Supposed the influence of distance
is not considered here, the visual impact f(x) shows proportional to the visual angle α like this

f (x) µ a

(5)

The measurement of the visual angle inside a 3D environment is difficult, because nearly all the
objects show an irregular visual angle in our eyes. To simplify the definition of the visual angle
and make it measurable, I use the idea of horizontal and vertical visual angle to solve the problem.
In this OpenSim VGE platform, we can extract the coordinates of the object out and get the extreme value among each vertex, such as the maximum and minimum spatial vector in horizontal
and vertical direction. Then the horizontal and vertical visual angle can be got from the angle of
the maximum and minimum vector. An automatically fetching visual angle program has been
plugged into the OpenSim VGE platform, which can compute the visual angle for all the objects
immediately. The data will be storing into the MySQL database for further analysis, such as the
validation experiment designed in part 4.
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Fig. 5. Left: Meaning of visual angle (vertical); Right: Extraction method of visual angle
in OpenSim, by using the method of bounding box, and calculate the visual angle
for a box in horizontal and vertical direction.

3.3 Visual Field
Visual field can be explained as the combination of a set of visual perception values for a certain
location observer. It is recognized as an export factor from the value of visual angle, to make connection with the generation process of human’s perception. It could be represented by the method
of spectrum marking the actual visual angle value for each separate degree, which indicates the
skyline and horizon of the surrounding environment. This spectrum of visual field can provide a
tool for the understanding of image in our visual perception. For the data simplifying only the border of visual objects will be considered in this visual field, that is the skyline of a certain location.

Fig. 6. Upper: Simulation Result of Visual Field of United College Square, Virtual CUHK; Lower:
A Full 360-degree View of United College Square, Virtual CUHK; The Gage of Visual Angle
is marked to the Left.

Different visual field pattern will imply different spatial pattern. For the pattern like square, the
visual angle surrounding by the observer should be more or less the same and limited no more
than a certain value. For courtyard the visual angle value is larger, but also controllable. While
for street the boundary visual angle should increase sharply. Because of this, the skyline spectrum
shows different pattern with each other but similar with the same urban pattern places. We can
know the identity of the urban space through the spectrum discipline, that’s what we need to extract from the various spectrum pattern.
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4. EXPERIMENT DESIGN AND VALIDATION
However, the correlation model is not just supposed but need to be validated through experiments.
The experiments will take place in the real campus of the Chinese University of Hong Kong,
through the method of questionnaire. A designed questionnaire work will be carried out in this
September and October, for colleting the perception received by passers-by in several region
of the campus, such as the Central Campus, Chung Chi College and United College square.
Questions will cover the aspects of peoples’ feeling and urban pattern suggestions, such as the
questions below:
•

Which building/ object/ scenery/ sculpture attracts you firstly in surrounding environment?
Why? List top 10 (Marks according to the table)…

•

Which building do you feel most important?

•

General evaluations of surrounding building groups… Crowd? Or Comfortable? What
could be the improvement?

There will be around ten levels to choose. Take attraction of buildings for example, in
one questionnaire the building attract most will be marked as 10, and the one in the
10th rank will get the mark as 1, while if one building hasn’t been mentioned this candidate, it will be marked as 0. By collection of these results we can get a general evaluation of the building attraction in the university. Process is similar with other questions.
These questions are used for converting peoples’ feeling into values, such as the visual impact
of objects in the surrounding environment, object importance, object attraction, space enclosure,
space comfort, and urban pattern (including square, courtyard and street, etc.). Each of the figures
will be marked as value separately. As it has mentioned in part 3, these figure will put into the
correlation model with spatial relationship figure, such as distance, visual angle and visual field.
The correlation between space and human’s perception will be come out as the experiment output.

5. DISCUSSION
Through the analysis between the spatial relationship figure and human’s perception in part 3
and 4, we can draw a conclusion that they are related with each other, and the figure such as
target distance, visual angle and visual field seems important in this relationship. However, the
mathematical function between the figure and human’s perception is not clear. For the situation
of target distance, we can notice that the distance shows a sigmoid function relationship with
openness, but this result need validate by experiment. That’s why the questionnaire work is
designed in part 4. By collection of human’s feeling towards certain object and urban pattern, we
can construct the correlation model between these two figures. From this experiment, we may
know more about the relationship between them.
As the experiment has just been designed and not carried out yet, the result cannot come out soon.
Besides, the validation work also plays a very important role in this experiment, to ensure the
model is right. If there’s something unconsidered, the whole model will be modified if necessary.
This will be my further work in future.
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Implement linear visual corridors in hyper-developmental
urban environment: case study of visual analysis
in Singapore and Hong Kong
Tsou Jin Yeu1*, Li Xiang, Chao Ming Chun, Poon Ming Wa, Liang Yu Chi
Center for Housing Innovations, The Chinese University of Hong Kong,
Sha Tin, New Territories, Hong Kong.

ABSTRACT
The linear urban fabric, taking an important role in urban connectivity, is drawing urban planners’ and
architects’ attentions on providing visual and greening effects, by adding alive and vigorous vegetation
(softscape) onto the static and dim road (hardscape). This is called “Landscape Corridor”. In term of habitat management, landscape corridor can connect isolated patches of habitats to increase flora and fauna
exchange, and hence enhance biodiversity in urban. Visual screening, noise blockage, pedestrian shading
and giving pleasant feelings to road users, are the remarkable and amenity values of landscape corridor.
Planning for landscape corridor should be thoughtful in regarding to time frame and spatial consideration.
One should know that vegetation especially the trees, needs time and enough space to grow. Better consideration of time and space for vegetation, better the effects for landscape corridors.
Landscape corridor in two countries: Hong Kong and Singapore were compared in this study. In spite of
having only a decade history on green planning and policy, Singapore’s landscape corridors including trails,
park connectors and heritage roads are welcome by people.
The governance and jurisdiction of vegetation, and other factors such as geography, climate and ecology
of the two countries are very different. By comparison, we can understand what factors are crucial for the
success of landscape corridor.
Keywords: Linear visual corridor, landscape corridor, visual analysis, softscape, hardscape

1. INTRODUCTION
1.1 Backgrounds
Environmental degeneration goes accompany with formation of metropolitan and urban sprawl.
Ecosystem is fragmented and deteriorates due to expansion of building areas. Pollution leads
to decline of quality of air and water and green fields are disappearing. The feedback of nature
presents as sandstorms, land erosion, lose control of urban spatial form and disorder in function.
The natural degeneration is most likely to happen in rapid economic development area with dense
population such as North America, Europe and East Asia.
1.1.1 Landscape fragmentation
Generally, the degradation of landscape mainly presented as fragmentation. It registers as rupture
of landscape function within ecosystems or reduction in connectivity. Due to human interference, drastic alteration happens in terms of composition, shape, scale and spatial distribution. The
original landscape pattern which naturally formed according to the balance of biological, energy
* jinyeutsou@cuhk.edu.hk
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and landscape flow is disturbed under new pattern. Fragmentation of landscape influences human
through patches by changing its amount, shapes and even stability. Therefore the declining in
environment will directly manifest through landscape.
1.1.2 Restoration of ecosystem
Facing with challenge of rebuilding a balance between nature and human settlement, some measures are put forward to solve current environmental problems. Ecological restoration means “intentional activity that initiates or accelerates the recovery of an ecosystem with respect to its
health, integrity and sustainability” (Perrow, M. R., & Davy, A. J. (Eds.)., 2002) and was first time
investigated and described by Cairns in 1980. Based on lush theories, the connection between
ecosystem and urban environment as well as procedure of restoration should be studied and implemented through landscape design.
Artificial wetland and public parks are samples of landscape for restoration. However they usually locate as “point” or “area” and considered partially in single ecological function. Non linear
landscape structure is good for mitigation of urban environment, but is unable to solve the fragmentation of urban texture in metropolitans.
1.2 Purpose of the paper
To avoid functional regression of city, pay attention to its holistic safety pattern demands the linear landscape structure to connect urban with nature and link before and future, so as to protect
city, especially the mega city as a whole. This paper aims at researching the functions that linear
landscape has upon human and built environment. Through comparative studies, investigate how
to successfully add linear landscape to landscape.

2. CONCEPT OF LINEAR LANDSCAPE CORRIDORS
Greenways are defined as linear spaces by Little (1990), which can be either corridors in natural
forms or a railways line or canal. Fabos(1995) defined greenways as corridors in different shape
and widths. They are the linkages that make up a network. They work just the same way that
highways link with each other. Forman put forward the idea of patches and links composing a
network that covers both the ecological land and human settlement.
The history of planning of landscape structures already started over a century ago, which shows
that people valued linkages and linear structures and these can be used to reach somewhere and
expand living environment. Corridors, lanes and streams are transport routes and displaying the
characteristic of landscapes. These structures are emphasized by architects. Since 19th century,
towns have planned their main axes as green boulevards (Searns 1995) such as the sidewalk along
the Seine, Paris. In the United Staes Frederik Law Olmsted developed for Brooklyn and Boston
in 1860 plans to solve the water-drainage problems and to link the urban parks and quarters by
green corridors, the ‘parkways’.
In urban area, corridor determines the urban landscape structure and spatial distribution of population, which provides a new approach to optimize the structure of the metropolitan landscape.
The urban landscape corridor can be divided into: artificial corridors and natural corridors. Artificial corridor mainly means the main traffic arteries; natural corridor includes rivers and vegetations (or man-made natural landscape). The effect of the natural corridor is to limit the uncontrolled urban development, which is good for absorption, emission, reduction and mitigation of
urban pollution, reducing the center of urban population density and traffic and intensifying the
efficiency of land use.
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The primary function of the green corridor in the city is ecological function. It is not only the
formation of the city’s natural systems, but also the maintenance of biological diversity, and providing a guarantee for the migration of wild animals and plants. The second is the recreational
function of the corridor, especially the green corridor along the trails, river or water. The third
is the cultural, educational, economic function. Green corridor forms a beautiful landscape and
promotes economic development, providing high-quality living environment.
Green corridor in urban area is highly spoken of its conservation and recreational function
that benefit both wildlife and human beings. It is very important for green corridors to have a
predominant plan and design endorsement.
The earliest greenway in the United States is the Boston Park System (Fabos, 2001). Greenways
have various in forms, types and functions. The "multi-objective" green ways (Searns, 1995) was
consisted with short linear green spaces and mountain system. Nowadays, greenway planning are
considered as important method of linkage of rivers (Fabos, 2001).
In the United Kingdom, greenbelts were highly recommended built along the city boundary by
Ebenezer Howard. Among the green corridor planning in the last 60 years, the 1943 plan of "linked
open spaces” (Turner, 1995) by Abercombie is thought as the most significant one. Greenways
are those linear plants that link open spaces with green corridors. Through overlapping (Turner,
1995) of different natural networks, a most proper and reasonable greenway can be achieve to
meet needs for recreation and conservation (Briffett et al., 1999).
Greenway planning and implementation in Singapore share common ground with similar efforts
in major cities in United States, Canada and United Kingdom. The greenway movement in Singapore began in the late 1980’s as a proposal for an island-wide network of green corridors. Park
connector network, similar to greenway, is also composed of linear corridors that link parks and
open spaces together. In Singapore, the park connector is always island-wide which will connect
all parks within the Garden City.
3. LINEAR LANDSCAPE DEVELOPMENT IN SINGAPORE AND HONG KONG
Singapore and Hong Kong are the two mega cities in Asia that are highly appreciated for remarkable accomplishment in urban greening and built environment maintenance.Beside the delightful
outcome of urban greening in both of the two sites, the mechanism that dives a well-done green
planning in one place is unique to the other.
3.1 Background
Singapore and Hong Kong are much different in background and sustention for implementation
of landscape policies.
In terms of terrain and topological features, Hong Kong is a mountainous region covered by lush
vegetation. Fertile flats are distributed in North New Territory such as Yuen Long and Fanling.
The continuity of flat terrain is disturbed by ridges. On the contrary, Singapore is named as the
“Garden City”, as the whole island is located at unending level terrain and extended to sea reclamation areas. Therefore the available constructive land in Singapore is more than that of Hong
Kong and the urban green pattern varies between two sites.
Climate is another element influencing the characteristics and composition of urban vegetation.
Differences in annual precipitation, sunshine leads to various vegetation species and different
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shape of plants. Hong Kong and Singapore have difference among winds; temperature and
humidity (see Table 1). Hong Kong has more diverse in annual temperature change and relatively
low precipitation than Singapore, thus results in different vegetation coverage and ecological
pattern between the two islands.
Table 1 Comparison of climate condition of Hong Kong and Singapore

3.2 Governance and jurisdiction of vegetation
3.2.1 Green Master Plan in Hong Kong
The integrate greening degree of Hong Kong is well reviewed and second to none other cities
all the time. Only one defect is the spatial distribution of vegetation is not so even as much
of the greening areas are located at countryside. While since 2004, the Civil Engineering and
Development Department of Hong Kong began to draft the Green Master Plan to better manage
urban greening activities (see example of Tsim Sha Tsui Fig. 1.). The Green Master Plan aims at
defining green space for residents through a zoning based green planning. Territory is divided into
parcels according to districts. Thus every green framework designed within the area is isolated
considered and is named with desirable themes and plant species.
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Fig. 1. Tsim Sha Tsui’s Position in Hong Kong, “Jade necklace” area and planned “garden-link”
connection of Tsim Sha Tsui (from left to right)

Site Tsim Sha Tsui as an example. The theme of the area is “Jade necklace”. It uses greenways to
connect every garden and public parks to create good walking and cycling experience for pedestrians and visitors. However the idea is in accordance with the idea of making liner corridors to reconnect urban patches, Hong Kong government just put it into such a small scale, thus it may not
serve good enough in the whole ecological pattern as lack of interaction with other greening regions.
3.2.2 Park connector network in Singapore
In Singapore, park connectors are greenways which link parks, natural patches and other open
spaces for outdoor activities and interest. These linear vegetation links parks together and create
more green space for people. The integrate network or greenways will make vegetation landscape
more accessible to public.
The population density of Singapore is now more than 7000 persons per square km , which is
comparable to the situation of Hong Kong (more than 6500 persons per square km). Encountering
the same situation of limited land versus growing population, lush greenery along tree-lined roads
and a hierarchy of parks within the city and in residential neighborhoods are established. Beyond
the reputation of “Garden City”, Singapore embarked on the implementation of a hierarchy of
island-wide networks of greenways linking parks and other green areas (WANG, Z., ZENG, H., &
WEI, J., 2007). Written in the concept plan 2011, Singapore requires an additional 2000 ha of park
land in the future. Thus the existing network of green corridors should be expanded. The goal is
to enable all residents a living environment where they feel like they are staying in a garden when
they walk out of office and school.

Fig. 2. Park connector network in Singapore
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Besides the park and open spaces were extremely emphasized for construction, the government
also makes efforts to build landscape corridors as park connectors to make connection between
national parks and main gardens to realize an integral and systematic green space. Singapore takes
the advantage of the linear storm water channel, highway and railways to build green corridors
on the two sides. The park connector plays an important role in environment conservation and
maintaining the safety of natural pattern.
3.3 Trail design
In terms of improving urban environment and beautify urban landscape, urban forestry is a key
part of urban ecological construction. The urban forestry system generally includes parks or
gardens of all kinds of sizes and green lands which give priority to patch pattern. As combination
of nature and urban built environment is seriously considered by planners, smooth transition
from natural landscape to urban landscape is viewed as the most direct way to link nature and
urban environment. Trails are usually posited inside of parks which lead the path to both natural
sceneries and human landscapes, thus provide people the passage for sightseeing and enjoyment.
It usually surrounds or divides the regional ecological nature. Trails are the framework and
skeleton of parks which are composed of carriageway and footpath.

Fig. 3. Trails (Faber Walk left, Forest Walk right) in National Parks of Singapore
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Trails not only connect scenic spots and activity centers, but also take on the function of guiding
visitors and distribute pedestrian flow. Therefore the trails are always divided into different scales.
The primary route is the main trunk of road system which link scenic spots and decide zoning.
The secondary route is the branch of primary trail which works as parting the population flow.
Trail, usually 1-1.5 meters wide, is the third level of route in parks and also the most important
part of park roads, because it is the tie between views and the complicated route and pattern contribute to the beauty and attraction of scenic spot, as well as urban parks.
3.3.1 Rules for trail design
All design works should primarily fulfill the basic traffic function of trails. Generally speaking, the
primary and secondary routes make up circle roads. Trails sometimes intersect with primary and
secondary routes to connect all views in series for people avoiding repetitiveness of landscapes.
The tour trail is the smallest scale of the scenic connection of attractions which is integrated into
the natural road. Its aesthetic is particularly important in the design of the entire park road. Firstly,
the trail design should obey the overall style of the scenic to meet the needs of the composition.
In formal style of garden area, trails should also be a straight line or a trace of the road. In natural
style scenic area, trails should be winding freedom curve and the width of the deformation of the
indefinite road is usually uncertain. Secondly, the linear style of trails is various. Different line
style has a different aesthetic effect. A line gives people a sense of strength, curves giving a sense
of soft, the cross-line giving rise to agitation and wave radiation making people feel unrestrained.
Thus shape and linear type of trail should be based on the use of functions and resources according to different regions, topography.
Trail options should be adapted to the hydrological conditions of the natural terrain and do not destroy the natural landscape. Respect of the characteristic of natural resource should be considered.
The layout of the trail should accord with the principle of ecological protection. On the basis of
accessibility and ornament, the corridors organically organize and connect the landscape resources, fully protect the existing vegetation in the design and combine them with existing vegetation.

4. DISCUSSION
4.1 Aesthetic function of linear landscape
Although the traditional center greening is beautiful, inevitably leads to extreme landscape diversity in different regions. Only the region surrounding the center green space can enjoy the
beautiful environment, most of the other regions is scarce of green landscape. Besides, the viewing value of the center green is much larger than its exploitability. The idea of linear landscape is
completely different. Linear landscape encloses view point throughout the whole district. A variety of landscape nodes were distributed along the landscape greatly improving the homogeneity
in the regional landscape and also enabling the landscape a good exploitability.
Compared to the traditional center greening practices, another prominent advantage of linear
landscape is to highlight the relationship between landscape and communities. The linear
distribution creates a rich and varied landscape pattern through miniaturization and accessibility of
landscape. In residential areas, for example, putting private and public space along the landscape
is very conducive to the household to avoid misunderstandings and to communicate fully.
4.2 Values of landscape corridor
4.2.1 Urban context
Dunai (1995) cited Paris and London as cases, discusses ecological functions and pattern of the
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different corridors based on the role of corridors in the urban ecosystem. In evaluation of the
urban corridor, particularly in green corridors (Green way) effect which is made of green plants,
gratifying results has been achieved. In terms of characteristics of the development of mega cities,
scholars gave opinions on concept of urban ecotone concept, diffusion and anti- wave effect
and the corridor effect. Jiff(1995) and others researched different kind of corridor effect through
case study of the Ohio State, USA which proved with adequate evidence that the urbanized area
centralizes and decentralizes along transportation routes and the built-up area expansion grows
from the city center along the transportation routes.
4.2.2 Maintain the regional safety pattern
The existence of natural corridors favors the absorption and mitigation or urban pollution, reducing population density in midtown and traffic flow. Therefore, bringing landscape corridor into
urban planning, alternating natural corridors and artificial corridors in land use, can effectively
prevent degradation of ecosystem caused by the expansion of built areas.
4.2.3 Mitigation of urban environment
The green corridors along roadside mitigate the urban heat island effect, absorb the noise from
road and keep a visual sustainability for residents.

Fig. 4. Noise reducing function of street trees
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With the reflection and scattering of plant leaves, only 70-80% of the noise ultimately reaches the
residential areas. The results of experiments show that the roadside trees can provide 8-10 dB of
noise reduction (Zhao, et al. 2009).

Fig. 5. Thermal infrared study of temperature reducing function of plants (Site: Kowloon, Hong Kong)

Studied by researchers, there is micro-environment within a corridor. Solar radiation, wind and
precipitation are usually three main input of the hedge. Reflectivity of trees is lower than the field,
so trees often absorb more heat than open land plants. During day time, the soil temperature of
ardent hedge is usually 5-10 higher than its nightside while the temperature is 0.5-2 in difference. Shade environment are generally wetter than the adjacent open ground.
4.2.4 Function of Trails
Reasonable and entertaining attractions are the premise of the tour trail design and also the extension
and node or trails. Therefore, the necessity of the tour trail design depends on the landscape
quality. Coordinating the tour trail with spectacular landscape will enhance the landscape itself.
Trails connect scenic spots and keep the landscape in order. The tour trails regulate visiting route,
so as to convey the intention of designer and invite visitors go in to the views following the
plan. In terms of aesthetic function, trails links the most beautiful views and present them to
the visitors, involving the landscape into environment through different shape and pattern. One
more function of trails is the safety guarantee of both visitors and resources in scenic spots. Trails
designed often restrict the randomcity of visitors when they walk through, thus reduce destruction
from trampling.

5. CONCLUSIONS
Maintaining and building the linkage with natural plaque should be highlighted to form a harmonious space between natural environment and urban environment. It is better to take the advantage
of the rivers and water bodies across the city to enable a green corridor penetrating into partitions.
Ring roads can be utilized to build forest belt on the edge. Then connect them and build urban
landscape corridors to combine the separated urban green land in to network as much as possible
and eventually composes urban green space system. Urban linear landscape can also assure homogenous green land distribution in urban area which is very important for compact development
of city to provide residents the maximum green space.
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ABSTRACT
The purposes of this research are 1)to clarify the role of cliff line as urban structure through green, water and
cultural significance 2)to acquire a basic knowledge of sustainable conservation, quality improvement and
management of green spaces on cliff line. The research sites were Ochiai cliff line located on fluvial terrace
formed by Kanda River and Otomeyama park. There are 4 phases in this research.1) Cliff line in Tokyo has
the role as fundamental green structure by the research of relationships between cliff line and green spaces,
spring water points, shrine distribution.2) Survey was carried out from two aspects of historical succession
and current state of vegetation. Thorough this survey, the qualities of vegetation were influenced by the
historical land-use. And the ratio of evergreen species are high and plant succession is now, proceeded. It
means that species diversity of plants is declined in green spaces on Ochiai cliff line.3) In the same way,
On Otomeyama park survey was carried out for analyzing the current state of green spaces 4) Biotope units
formed by micro topography, vegetation structure and water were proposed for conservation, restoration
and management of green spaces.
Keywords: Urban structure, cliff line, qualities of vegetation, biotope units, community development

1. INTRODUCTION
1.1 Background
Geography of Tokyo is constructed of Musasino terrace, alluvial lowland and slope area. And
continuous of this slope is cliff line.
It is a problem in city to preserve and improve biodiversity in late years. The ecological function
of green spaces in the city is being declined because of isolation in the process of urbanization and
changes of method for utilization and management1.
On the other hand, it is an important task in city to preserve and restore of biodiversity. And focused on cliff line, there are natural environment such like spring water, green spaces and cultural
accumulation such like shrines and educational institution. Cliff line which has stocks like this
has significance of city environmental planning. On district-scale cliff line is a cultural worthiness
in the sense that green spaces on cliff line supply good dwelling environment and accumulate
shrines and gardens. And on city-scale cliff line is an important composition of landscape.
1.2 Purpose
The purposes of this research are 1)to clarify the role of cliff line as urban structure through green,
water and cultural significance 2) to acquire a basic knowledge of sustainable conservation, quality improvement and management of green spaces on cliff line.
* chika@epd.t.u-tokyo.ac.jp; phone 81- 03-5841-0234 (20234); fax 81- 03-5841-0234
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1.3 Site
The research areas were Ochiai cliff line
located on the north side of fluvial terrace
formed by Kanda River and Otomeyama park as fragmented green space on
that in Sinjuku ward, Tokyo (Figs.1, 2).
And Otomeyama park will be extended
from about 1.5 [ha] to 2.7[ha] in 2013.
“Kumin fureai no mori” project which
means community development is progress with this extension. The Committee composed of citizens, government,
experts has been carried out on regular
basis since about 3 years.

Fig. 1. Major cliff line in Tokyo

Fig. 2. Ochiai cliff line.
Fig.3. Otomeyama park.

2. METHODOROGY AND DATA
This research grasped the feature by the survey of existing circumstance of a historical background
and vegetation about the green tract of land of the Ochiai cliff line on city-scale based on actualized
the role of cliff line in Tokyo on regional-scale. And we discussed about the problems of preservation and management of green spacese on cliff line by analyzing historical successtion from
Edo era to present-day and ecological function as the result of current state of vegetation in
Otomeyama park as district-scale.
1) The relation between cliff line and natural environment, cultural accumulation on regional-scale
Slope and flattening area in a classification of the land condition map (1978)2 was used as a cliff
line. Firstly, about natural environment, park, farm and forest in a classification of basic survey
of city planning (2006) was used as green space. And also about spring water point the reservation data by environment ministry was used. Secondly, about cultural accumulation religious
institution in a classification of basic survey of city planning (2006) was used. It is cleared that
the relationship between cliff line and green spaces, spring water points and religious institutions
by use of Arc GIS10.
2) Historical succession and quality of green spaces in Ochiai cliff line.
Historical succession of green spaces is clarified which remained until present-day as the result
of superposition green coverage distribution map of present-day with the map of the old map of
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Meiji era. About green coverage distribution map of present-day, it made from the data of ALOS
AVNIR-2 in winter season (02/2007). Green spaces on Meiji era was extracted from topographic
map of 1/20,000 scale of Meiji era. And vegetation investigation was carried out on Edogawa
park, Shin-Edogawa park and Otomeyama park by method of phytosociology (Braun-Blanquet
1964).10×10m of Quadrats was built 5 areas on typical green environment estimated by site reconnaissance.
3) Historical succession and quality of green space in Otomeyama park.
Investigation about historical succession of utilization and planning on Otomeyama park from
Edo era to Present-day was carried out. About quality of green space, vegetation was analyzed by
GIS data which was made by Shinjuku ward in 2005.
4) Analysis of green space by the division of biotope units on Otomeyama park
On this study biotope unit was constructed of topography, vegetation structure and water.
Topography is a base of growth of a plant and is greatly related to a soil water condition. Therefore
microtopography was divided by use of the contour line data made from DEM of 1m mesh by Arc
GIS10. As for vegetation structure the isolated forest becomes one restriction to function as a living
thing habitat3 and development of that acts on maintenance of variety bird association etc.4 And condition of ground cover plants is affected by with or without vegetation management5, development
of that influences to preservation of Branchiura association diversity6. In this way vegetation
structure directly affect on biodiversity. Vegetation structure was classified by species and vertical
constitutional element on each layer; canopy layer, sub canopy layer and understory layer. As for
ground cover plants it was investigated on 35qudrats of 1×1 m by the method of phytosociology.

3. RESULTS
3.1 The relation between cliff line and natural environment, cultural accumulation in Tokyo
In Tokyo city, investigation was carried out to clarify the relationship between cliff line and the
distribution of natural environment and cultural accumulation (Fig.4).
Firstly, the relation between cliff line and green space larger than 1ha was made clearly by Arc
GIS10. In Tokyo, there are 6 major water systems. On each water system, cliff lines have at least
6 or more parks as green spaces. In Kanda river water system there were 15 green spaces in the
most and the total area of that is 1,094,171m². And spring water points are located in the bottom
of slope, that is, the bottom of cliff line.
Secondly, as for the relation between cliff line and cultural accumulation, the distribution of
shrines and temples has been grasped as a typical element of it on regional scale for avoiding the
complicated.
As the results of that, it is clarified that cliff line in Tokyo has accumulation of each factors.
That is, Cliff line in Tokyo has the role as fundamental green structure.
It is important significant for discussing about city environment to consider qualitative condition
of green spaces in cliff line based on historical background.
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Fig. 4 The relationship between cliff line and green spaces and spring water points, location of shrines in Tokyo.

3.2 Historical succession and quality of green spaces on Ochiai cliff line
At first, Fig.5 and 6 illustrated
that the size of green spaces
decreased from the late of
Meiji to present. In Meiji 42,
greenery spaces distributed
along the cliff line. On the
other hand, in present-day,
that is discontinuous and decreases in the size.
Fig 5 The distribution of greenery spaces
on Ochiai cliff line in Meiji 42
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In present-day, there are six
green spaces larger than 1 ha
; Edogawa park, Chinzan-so,
Shin-Edogawa park, Mejirodai park, Gakushuin University and Otomeyama park
(Fig.6).
And Shrines in Edo era are
on cliff line such Mejirofudo, Konjouin, Higasiyamafujiinari shrine etc. In
Meiji era, these major green
spaces which remain in present-day were residences
of new nobility and businessperson. After that, those
green spaces are preserved
as City Park, university and
hotel in present-day. In green
spaces on cliff line including
shrine and temple, historical line background of Edo
and Meiji era is inherited.

Fig. 6 The distribution of greenery spaces on Ochiai cliff line
in present-day
Table 1 History of major green spaces on Ochiai cliff
Edogawa park
Edo era

Meiji era
Taisho
era

Famous sight
of Sakura
Taisyo 8
Open after the
renovated
Kanda river

Presentday

Shin-Edogawa park

Gakusyuin University Otomeyama park
Forest-Falcon of
Tokugawa
shogun
Meiji 41 Relocation
from Kyoto

Ceded to Fujita
Heitaro

about 5.5ha

Konoe's domain
Ceded to Souma
family

Shouwa 36
Tokyo government
purchased and
opened .

Chinzan-sou
Hotel
about 1.4ha

Mejirodai athletic park

Higo-Kumamoto
Harimanokuni-Anji clan
domain head
Ogasawara residence
Hosokawa residence
(Shimoyashiki)
(Shimoyashiki)

Yamagata
Hosokawa main
Aritomo's domain residence

Shouwa 27
Hotel buisiness
was started

Syouwa
era

area

Chinzan-sou
Kazusa-Kururi
clan
Kuroda
residence
(Shimoyashiki)

Mejiro athletic park
some part was Tanaka
residence

Shouwa 44
Open

Heisei 20 Open
about 3ha

about 2.7ha

about 12.3ha

about 1.5ha

Vegetation survey by Braun-Blanquet 1964 was carried out in Edogawa park, Shin-Edogawa park
and Otomeyama park for analyzing current state and quality of green spaces on Ochiai cliff line.
In Edogawa park plot no.1, Cinnamomum camphora dominated in canopy layer. In plot no.2,
Ligustrum lucidum dominated in canopy layer. And in understory evergreen species dominated.
In Shin-Edogawa park plot no.3, Castanopsis sieboldii which is representative species in potential
natural vegetation dominated in overstory and vegetation cover rate of evergreen was high. In plot
no.4, Acer palmatum and Populus tremula var. sieboldii dominated which are used by planting in
Japanese garden. In Otomeyama park, Celtis sinensis var. japonica and Aphananthe aspera which
is representative secondary forest appeared but dominated species was Castanopsis sieboldii. In
also understory, evergreen species dominated.On the composition of species in all survey plots,
evergreen species dominated more than 70%. And vegetation cover rate in understory was low. It
is difficult condition to proceed ecological succession naturally.
And also, there is distinguished difference among current state of green spaces in these three
parks. It is clarified that present green spaces on cliff line have correlations with historical background.
No.１（Edogawa park）
Species
Coverage Sociability
T1

Cinnamomum
camphora

4

3

2

2

2
1
1
1

2
1
＋
＋

2

1

2
1

＋
1

T2
T3

Trachycarpus
fortunei
Trachycarpus
Ficus erecta
Callicarpa japonica
Ligustrum lucidum
Quercus glauca

Fig.7 The number of species and the difference of life style

Ｈ1
Dryopteris
erythrosora
Ficus erecta
Cyrtomium fortunei

Table. 2 Sample of table of vegetation survey
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3.3 Historical succession and quality of green spaces on Otomeyama park
History of Otomeyama park was divided
5 terms with the way of ownership form
and utilization purpose from Edo era to
present-day (Table.2)
1) Edo term
Otomeyama park was Forest-Falcon of
Tokugawa shougun and was an off-limits place at ordinary people. The name
of Otomeyama was derived from this
history. In Edo-Maisyozue “Fuji-Inari
shrine”, it was painted as rich forest
constructed of pine trees and deciduous
trees (Fig.8)

Fig. 8 Edo-Maisyozue “Fuji-Inari shrine”

2) Garden term (After The Meiji Restoration – 1939)
This garden term is from the Meiji
Restoration at to World War Ⅱand owned
by Souma family mainly. The area around
Otomeyama park was owned by Konoe
family after the Meiji restoration. At the
end of the Meiji period, the area of a west
side half was ceded to Souma family7
and Souma family requested the design
of circuit style natural garden to Nagaoka
Yasubei in Taisho14 (1914). Figures9, 10
illustrated that Nagaoka Yaubei designed
natural garden including existing forest.

Fig. 9 The design drawing
by Nagaoka Yasubei
Fig. 10 Picture of Natural
Garden

3) Wildness term (1939-1964)
Otomeyama park area was ceded to Ohta Seizou who was a president of Toho seimei assurance
company because Souma family relocated to Nakano in association with the inheritance in shouwa14 (1939). This forest became wildness condition since garden management was abandoned.
In shouwa 37 (1962), a journalist Takeda Sukeo was moved by this rich natural environment
of Otomeyama park area and introduced as the unexplored region in Ochiai on local magazine.
4) Preservation movement term (1964- the late 1990’s)
In shouwa 39, almost all area of the old Souma residence was owned by the Finance Ministry
and became the object site for building of the office worker apartment. In regard with this construction, signature campaign as preservation movement including local famed cultural figures
was carried out. And Preservation movement activated such as performing the petition to Kakuei
Tanaka who was a Minister of Finance at the time8. As the result of this movement, the plan of
building of official worker apartment was shrink and Shinjuku ward Otomeyama park was opened
in shouwa 44 (1969) . Spring water was used, hatching of the firefly was carried out and firefly
grower barn for the breeding was also fixed.

5) Regeneration term (the late 1990’s-)

In recent years, the efforts directed toward the preservation and regeneration of spring water and
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vegetation in Otomeyama park. The plan for making habitat of living things was instituted in
Heisei7 (1995) and the maintenance of biotope core became a planning problem. In Otomeyama
park, it became a problem to maintain the landscape of secondary forest and native grass. In
addition the proposed plan was drawn up about the maintenance for regeneration of Musasino
secondary forest in Otomeyama park. And in Heisei21 (2009), Steepslope Wooded-lands on
Ochiai cliff line including Otomeyama park were placed one of important forest in Shinjuku ward
green master plan.
Next, as for quality of green space, it is cleared
that geography of Otomeyama park is constructed
of two valleys which opened Musasino terrace.
On the distribution of inclination angle, flat area
is about 869m², steep slope area is about 5450m²
and moderate slope is about 3541m². 62% of whole
Otomeyama park is steep slope area (Fig.11). Vegetation was analyzed by GIS data which was made
by Shinjuku ward in 2005.As the result of that, in
Otomeyama park a number of species is 98 and pop- Fig.11 The distribution of inclination angle
ulation is 3068 (Table.3). Of the total, the number
of deciduous trees are 721(23.5%), evergreen are
2264(73.8%) and conifers are 83(2.7%). There are many species which derived from Musasino
secondary forest. Meanwhile, this forest becomes overcrowded by a lot of woody seedling
since vegetation management was abandoned. And many exotic species such like Ligustrum
lucidum Ait appeared. It is cleared that this forest is not Musasino secondary forest which is
original on this land.
Table.3 Number of individuals on the type of life and height
number

0-5m

5-10m

10m -

deciduous

721

207

117

397

evergreen

2264

1902

260

101

coniferous

83

7

7

69

3068

2116

384

567

total

major species
Aphananthe aspera、Swida controversa、
Carpinus tschonoskii、Acer palmatum
Aucuba japonica、Ligustrum japonicum、Eurya
japonica Thunb.、Quercus myrsinifolia
Chamaecyparis pisifera、Cedrus deodara、
Chamaecyparis obtusa

3.4 The division of biotope units on Otomeyama park
It is required to create space units which comprehend
vegetation, water circulation and use of for conservation, restoration and management of green spaces on
cliff line. Because of this, biotope units formed by micro topography, vegetation structure and water were
proposed. Then it is analyzed that the relationship between biotope units and water circulation, utilization.
1) Microtypology
Geography of Otomeyama park was classified to six
microtypology (Fig.12); top flat side, upper valley Fig.12 The classification of Microtopology
wall slope, under valley wall slope, valley head depression, valley floor side and artificial change area.
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Fig.13 The classification of vegetation
structure of ground cover plants

Fig.14 The classification over 1.5m height

2) Classification of vegetation structure
Vegetation hierarchy structure over 1.5m height was classified to four types in a large way; deciduous secondary forest, evergreen forest, conifer forest and no canopy (Fig.13).Moreover deciduous secondary forest was classified to three types in a small way based on the type of life of
understory which is different depend on frequency of vegetation management. Vegetation survey
by phytosociology method (Braun-Blanquet 1964) was carried out to classify understory. As the
result of that, ground cover plants were classified seven types based on dominated species and
indicator species; Reineckea carnea dominated type, Pleioblastus chino dominated type, Pteridophyta type, woody seedling type, Hedera rhombea dominated type, bared area and horticultural
species type (Fig.14).
3) Division of biotope units
Biotope units were proposed based on the classification of microtopology, vegetation structure
and the distribution of spring water. As a consequence, it is classified fifteen types. Due to biotope
units made in this way, it becomes available to figure out environment as habitat. And it becomes
also available to make a plan for preservation, restoration and vegetation management based on
natural location to the purpose (Fig15, Table4).
Table 4 Biotope units
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Fig. 15 Biotope Map

4. CONCLUSION
Firstly, it is clarified that cliff line which is surrounding in Tokyo has natural environment and
cultural accumulation as hidden properties.Cliff line in the city has the role as fundamental green
structure by the research of relationships between cliff line and green spaces, spring water points,
cultural accumulation in Tokyo.
Secondly, it became clear that the historical background of each green space affects on species
composition of upperstory layer especially and that vegetation succession is proceeding to climax
stage by the imvestigation of Ochiai cliff line as city-scale. It needs for sustainable preservation
of historical context of green spaces on cliff line to investigate vegetation in a detail and discuss
about appropriate management methods in each green space.
Thirdly, among them, Otomeyama park is progressed with changing variedly ownership form;
Shougun (Edo era), new nobility and business person (Meiji, Taisho era), Government (Shouwa
era), Local government (Present-day) and variety functions; Forest-Falcon, residence, city park
after preservation movement. Also in this circumstance, it is a precious green space in a city.
Moreover, it is required to create space units which comprehend vegetation, water circulation
and for conservation, restoration and management of green spaces on cliff line. Because of this,
biotope units formed by microtopography, vegetation structure and water were proposed. The
difference of ecological functions was clarified by making this biotope map. This biotope map
which made by microtopography, vegetation structure and ground cover condition illustrated the
stage of vegetation succession. In Otomeyama park, almost all area was the stage of vegetation
succession which proceeds to climax stage from deciduous secondary forest and in steep slope
vegetation removal was occurred. On the other hand, seedling wood such like Quercus acutissima
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and Quercus serrata appeared in forest floor. In this way, biotope unit which has the high ability
for regeneration as deciduous secondary forest was ranged.
These result is basic knowledge for discussing about the concrete management direction for regeneration of ecological functions on green spaces of cliff line which have variety geography
condition and cultural accumulation.
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ABSTRACT
This research is aimed to clarify the change of matrix pattern of the Tokyo central area in the two periods,
Edo period and today. Matrix is defined as “the background ecosystem or land-use type in a mosaic” in
“Land Mosaics” by Richard T.T. Forman (1995) and recently caught attentions as a basic concept for the
urban environmental planning which treats biodiversity and thermal environment in the urbanized area.
The focused site is the Northern area of Minato ward in the center of Tokyo metropolitan area, where
the urban structure such as road networks was constructed in the strong relation with the geographical
feature from Edo Era (1603-1867) and it remains the same structure until today. However, the environment of buildings and green space has been changed dramatically in the modernization and its effect on
the thermal and biological environment is paid attention. In this research, we compared two periods; Meiji
period (1884) and today (2008) and clarified the change of matrix patterns which are consisted of matrix
units by classifying buildings and green environment and analyzed its change based on micro topography.
Keywords: Matrix Pattern, Meiji period, modernization, topography, Minato Ward

1. INTRODUCTION
1.1 Background and Objective
In the center of metropolitan area, the urbanization in the modernization period has changed the
biological and thermal environment dramatically and the methodology to analyze how to create
green space effectively in the urbanized area is needed. About green space in urbanized area, the
basic concepts of patch (large green space such as urban parks), corridor (linear element such as
river, road, and slope lines that continues along the micro topography), and matrix (background
ecosystem or land-use type in a mosaic) were established in the field of landscape ecology and it
is said that the good understanding of urban green system in the synthetic relationships of patch,
corridor, and matrix is needed for analysis and planning of urban environment. In the highly
urbanized area, where new large public green space is difficult to be generated, the micro private
green space is a key to improve the urban environment. Thus, the pattern and quality of matrix
is paid attention according to the development of technology for extraction and analysis of fine
buildings and green space by the aerial photograph or satellite imagery today. In German city,
like many other European countries, “city block” divided by the public roads is settled as basic
matrix unit to analyze thermal environment in the urbanized area. And the units are classified according to the land use such as zoning (commercial, residential, and urban park, and so on) and
the components of each block such as land cover and objects like buildings. On the other hands,
when we see the center of Tokyo Metropolitan area, like many Asian megacities where the steep
* chika@epd.t.u-tokyo.ac.jp; phone 81- 03-5841-0234 (20234); fax 81- 03-5841-0234
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geographical feature effects strongly on the urban infrastructure such as road and water networks
and the matrix pattern and quality. Thus the method to analyze the matrix might be different from
the European cities. In Tokyo, the main roads run along the ridge or valley lines, and the blocks of
social hierarchy such as residences for Samurai, Town people, temple, and so on were distributed
in the strong relation with micro topographical feature such as plateau and low land and water
body in Edo period (1603-1867) and the green and buildings has the strong relation with the
structure. After the modernization from Meiji period (1868-2012), the concept of modern urban
planning has been introduced. The urban infrastructure such as topographical feature of major road
networks and large green space which was set as a public urban park has remained until today,
but the 3D environment of buildings has been dramatically changed according to the zoning and
hierarchy of roads which each site is faced on. The middle high buildings have been built along
main trunk roads of the commercial area, and low buildings are distributed along the narrow roads
on the residential area. And after the high economic growth period, the skyscrapers have been
appeared as the deregulation of volumes for urban redevelopment in the large block on the hill
or on the industrial area along the Tokyo Bay. Thus it can be said that the matrix environment in
Tokyo central area is generated over-layered of the periods; Edo period, modernization period and
high economic growth period. Some former researches about green space in Tokyo Metropolitan
area have clarified the change of green space in temple and shrine or the slope green in relation
with the topography. The other studies focused on the distribution of formation process of urban
parks in the modernization. However, there is few study about the change of matrix environment
that treat the environment of green space in the high resolution between Edo period to today.
This study focused on the central area of Tokyo, compared the early stage of Meiji period to
today, when the buildings and green environment have been dramatically changed, created the
fine database, and made the matrix unit from the viewpoints of topographical feature, and clarified
the change between about 100 years. Thus the objective of this study is to clarify the change of
matrix pattern and quality in the relation with the geographical feature and make a basic insight
on the urban environmental planning method in Tokyo Metropolitan area.
1.2 Focused Site
The focused site is the northern
area of Minato ward; 3.5km in the
south-north direction and 4.5km in
the east-west direction. This site
is located on the central area of
Tokyo Metropolitan area. It was
urbanized in Edo era and the basic
road structure has been the same
structure till today. On the other
hands, after the modernization,
the 3D development of buildings
is going on but the green space is
partly changed and partly remained
in the area. Thus we chose this site
as a suitable place for this study.
Especially, we focused on the site
of 7.5 km around centering on
Imperial Palace, where the fine data
in early Meiji period is remained.
Fig. 1. Focused Site
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2. METHODOLOGY
2.1 Framework for Analysis of Matrix Pattern

Fig. 2. Framework for Analysis of Matrix Pattern

First we set the framework for the analysis of Matrix Pattern. Figure2 showed the whole flow
of the analysis. First, we focused on “block” as a basic unit that regulates the condition of urban
green space and distribution of buildings and that is regulated by the natural conditions in the
center of Tokyo.
2.2 Analysis of Urban Structure: Natural and Urban Factors
First, the urban structure was set according to the natural and urban factors.
2.2.1 Natural Condition:
Micro Topography
Fig.3 shows the micro topography
in the site which locates on from
eastern downtown area along
Tokyo Bay to western uptown
area on the Musasino Plateau.
We classified the attributions
into 3 types; Plateau, Slope,
and Low Land from the Land
Condition Map. We used this
map as a common division of
Meiji period and today.
Fig.3. Classification of Micro Topography
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Fig. 4. Major Road and Micro Topography
2.2.2 Urban Factors: block divided by road and its location on the topography
Figure 4 shows the major Roads in Meiji Period and Today on the micro topography and this
clarified that the major road was made in a strong relation with micro topography. It can be said
that the structure has remains the same until today but the major redge and valley roads changed
to the inter trunk road over 20m and some newly made trunk roads that connect broad area were
constructed. We classified the blocks into 5 types according to their location on the topography
2.3 Classification by Components of blocks

Fig. 5. Classification steps by
components of each block

Next we classified the blocks of Meiji period and today according to the distribution of their components: buildings and green and set these types as matrix units.
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2.4 Analysis of the matrix patterns and its relation with geographical deature
Finally we analyzed the relation between the location on the topographical feature and components of each block in Meiji period and today, and analyzed the change of matrix pattern by the
mesh analysis in 10m mesh size.

3. DATA
3.1 Data of Meiji Period

Fig. 6: Map of Army in Meiji period

We make the GIS database of Meiji period from the Army map that was made in 1886 by Army
and it described the shape and attribution of buildings and green space in detail and which range
is one-side 7.5 km around centering on the Imperial Palace. The green space is described by the
attribution such as field, forest such as Paulownia, Oak, and Bamboo and the resolution is very
high that the tree in the residential could be recognized (Fig.6). Thus the map is suitable for this
study to analyze the micro environment in the blocks. And on the plateau in the south- western
area, the field is expanded and it is the transition stage of urbanization. We adjusted blocks in the
map (Raster data) to the block shape of today (2008 Tokyo GIS data) on the Arc GIS software and
made shape data of water, block, buildings and green space.
3.2 Data of today (2008)
About the data of today, we used Tokyo GIS data (2008) that contains Zoning, Urban Structure,
and Buildings map and so on. About Green space, we used green survey of Minato ward which
extracted green space from aerial photograph which digitized green space whose mesh resolution
of 1m by analyzed the in near-infrared ortho data. Thus we chose the map for this study.
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4. RESULT
4.1 Classification of Matrix Unit of Meiji Period
4.1.1 Classification by the environment of buildings
First we classified the building distribution in Meiji Period(1884). Figure 7 and 8 shows the
blocks and buildings of Social Hierarchy in Edo period such as Daimyo Residence, Temple and
Shrine, Town People’s Residence and so on. When we surveyed the distribution of buildings, the
density of buildings is different according to the social hierarchy.

Fig.7. Land use of Social hierarchy in Edo era

Fig. 8.Distribution of Buildings in 1886

On the north-east area of downtown area and the area along the major roads on the plateau in the
south-west uptown area, the high dense of town people’s residences are distributed. On the slope,
Samurai residence and Temple and Shrine are distributed. Figure 9 shows 6 types of the buildings
coverage ratio by natural classification. Figure 10 shows the number of blocks of social hierarchy
of each type and it shows that the classification describes the social hierarchy of blocks well. Thus
we selected these 6 types as the index of building environment to classify the blocks.

Fig. 9. Classification of building cover ratio

Fig. 10. Number of blocks of social hierarchy
in 6 type
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4.1.2 Classification by
environment of green
Figure 11 shows the distribution of
4 types of green space; Bare Land,
field, lawn and forest. We classified
the all legends of green showed in
the Army map into these 6 types.
As particular legends in the map,
there are field, waste land, and
forest such as bamboo and oak.
Figure 12 shows the area of each
types of green by topography and
building coverage ratio. This shows
that field and forest are distributed

Fig.11 Environment of Green

Fig.12. Area of each types of green by topography and building coverage ratio

mainly on the plateau and Figure 11 the distribution of the green space low land in the low
dense area.We classified the blocks by the clustering analysis of green average area, the number of
green, and the maximum area of green. And additionally we divided the blocks by the quality of
green in detail. The particular attribution in Meiji period is field, forest (bamboo, oak, etc), lawn
(in the garden) and the ground. We added the attribution to each block if it contain the forest, field,
and ground. We classified the blocks that contains the field over 1000 m2 as a dominant of field.
Table1. Clustering of blocks by the area and number of green in Meiji Period

Classified Type

Maximum green
area
1.41

Average Green Area

Number of Green

1.Very few green

19.0

14.5

2.Small area and large
number

39.2

78.7

2.27

3.Middle area and number

131.9

29.6

2.69

4.Large area and small
number
5.Large area and large
number

398.7

38.7

3.00

921.7

472.7

3.00
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4.2.3 Setting the Matrix Unit of Meiji Period

Fig.13. Matrix Pattern in Meiji Period
Table 2. The number of blocks of each type and the relation between topography
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We integrated the classification of building environment and green environment of the blocks and
finally the blocks are divided in the 24 types as a large division, and 61 types as a small division.
(Figure12) And also it shows the relation with the topography by the number of blocks. On the
plateau, the block of large green and low density of building is distributed, and on the slope. There
are blocks of Daimyo Residence which contain field, Bamboo, and forest. And on the low land,
the block of high dense buildings of town’s people’s Residence are distributed.
4.2 Classification of Matrix Unit of Today

Fig. 14. Zoning map in 2008

Fig. 15. Building floors in 2008

Fig. 16. Classification of Building Environment

Fig. 17. Environment of Green

4.2.1 Environment of buildings
Figure14 shows the Zoning map and Building Environment in Minato ward in 2006. The
townspeople’s residence in downtown place in Edo era has changed to the commercial and business district and the middle-high buildings were constructed. On the other hands, on the upper town
area the residence of Daimyo and ordinal Samurai in Edo era had changed to the residence. On
the eastern plateau the skyscrapers are distributed. And on the south-west area the low residence
district which has 1~3 floors are expanded on. The vertical direction of the buildings dramatically
changed according to the urban land use. In order to explain these environment well, we set the
index; the average building coverage ratio as a horizontal index, average building height as a
vertical index, and the Maximum Volume of buildings such as skyscrapers which are constructed
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on the blocks of redevelopment. The all blocks are classified into 5 types (1:Low dense and low
height, 2: Middle dense and Large Volume, 3:High dense and low height, 4: Middle dense and
middle height, 5: High dense and Middle and high height) by the cluster analysis. We chose this
classification because it explained the Zoning map well.
4.2.2 Environment of Green
Next we classified the green environment by its volume and quality. First, we divided the blocks
into 3 types by the green volumes (1: Tree scale /Under 200㎡, 2: Aggregated green space/Over 200
㎡and under1000㎡, 3:Large green space /Over1000㎡).We classified the blocks into 5 types by the
average green area, the number of green, and the maximum volume of green by the cluster analysis.
Table 3. Clustering of blocks by the area and number of green today
Classified Type
1.Very few green

Average Green Area

Number of Green

Maximum green area

19.0

14.5

1.41

2.Small area and large
number
3.Middle area and
number
4.Large area and small
number

39.2

78.7

2.27

131.9

29.6

2.69

398.7

38.7

3.00

5.Large area and large
number

921.7

472.7

3.00

4.2.3 Setting the Matrix Unit of today
And we integrated the classification of the environment of buildings and green space, and finally
the blocks were divided into 20 matrix units(Figure18).

Fig. 14. Matrix Pattern of Today
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Table 4. The number of blocks of each type and the relation between topography

4.1 The change of Matrix Unit from Meiji period to today based on the topography
Finally we analyzed the change of matrix unit from Meiji period to today based on the micro
topography. The focused area was divided into grid pattern of 10m mesh and each grid was assigned to the attribution of the matrix in Meiji period and today, and the change rates of main
the matrix pattern on each topographical feature such as plateau, slope and low land were calculated “Matrix Unit in Meiji period” shows the 4th most dominant units on each topographical
feature, and “ Ratio of change of Matrix Unit today” describes the 3th most dominant units of
today from each Matrix unit in Meiji period and their change rates.(Table5).The result shows
that on the Plateau, Low density and large green unit in Meiji period has changed to 1-5( Large
green space) or 3-2.(Low height and .high dense residence), On the other hand, on the Slope, the
temple and shrine which has large green and high dense buildings has changed to 1-5 ( Large
green space) or 3-1(Large Volume and Middle Density) . On the Low land, the 3-2 (Middle
dense and which has garden) in Meiji period has changed to 1-1(Low dense and dispersed green).
The duration and change of green has been revealed in the relation with the change of units.

5. CONCLUSION
The objective of this study is to set the matrix unit of Meiji period and today from the view point of
components and locations of blocks, and to clarify the change pattern of them in the relation with
the geographical feature in the center of Tokyo Metropolitan area, where the urban structure has
strong relation with the topographical feature from Edo era. The following three points are clarified.
First, the matrix environment in urban area could be identified from the view points of composition and location on the topography. We set the appropriate boundary in environment of buildings
and green in Meiji period and today, and classified them by the blocks. The result shows they have
absolutely different matrix unit types in the points of volume and quality between two periods. In
Meiji period, when the building and green composition had remained almost the same with Edo
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Table 5. Change of Matrix pattern on the topographical feature

era, the matrix units were divided into 25 types. On the other hands, the matrix units of today were
divided into 20 types. By these steps, the methodology for creating the matrix unit s as a complex
of buildings and green environment were illustrated.
Secondly, the distribution of matrix units in Meiji period and today on the topographical feature
was clarified. We added to each block the attribution of the location on topographical feature. On
the plateau or slope, the rate of large green unit or Daimyo Residence which has field, bamboo,
and forest was large. On the low land, the high dense residence was most dominant.
Finally, the change patterns of matrix units from Meiji period to today on the topographical
feature were revealed. On the plateau, the large green space has remained its volume or changed
to the low height and high dense residential area.. On the slope, the large green space has changed
to the large volume and large green unit or large green space, and the green was mainly succeeded. On the low land, the town people’s residential were changed to the middle height and
high dense commercial and business district, and the dispersion of the height were dramatically
expanded. This shows that the rate of change pattern of matrix units between two periods reveals
the inheritance and sustainability of the quality of .green space and buildings.
As above three points show, this study was examination to abstract the micro environment as a
matrix structure which was hard to analysis until recently, to set the basic method of classifying
them, and to illustrate the typical area in two periods.; Meiji period and today. The matrix units
will be the basic planning units for solving the next environmental issues like revealing thermal
and environment, especially heat island, and setting the strategy for the biodiversity in the urban
area. By consideration and improvement of the methodology again, the methodology for the urban environmental planning in the 21st global period will be enabled.
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ABSTRACT
This research focuses on rural cultural landscape in greenbelt area of Hangzhou, and aims to clarify following 4 points by analyzing the greenbelt policy, the characteristic and transition of rural cultural landscape
shaped based on artificial waterway system. Firstly, the function of ecological conservation, agricultural
production, tourism development could be considered as three main themes in current Hangzhou’s greenbelt planning, however the perspective of “cultural landscape” is absent. Secondly, the greenbelt is supposed to control the disordered urban sprawl, but still, the current greenbelt policy has reserved the space
for future development. So the rural cultural landscape outside the greenbelt area is in danger of disappearing. Thirdly, the waterway system could be seen as the most important cultural heritage, which is also the
structure of rural cultural landscape in Hangzhou. Agricultural irrigation, aquaculture, waterway transportation are 4 main functions of the waterway network today. Fourthly, agriculture and aquaculture are main
business by which the villagers earn their livelihoods. The canal has used to be the center of village life. The
change of traditional rural life style could be considered as the root of the problem of landscape changing.
Keywords: Rural cultural landscape, waterway system, green belt, Hangzhou

1. INTRODUCTION
China has developed a long and extraordinary history of agricultural civilization in feudal times, during which the splendid rural cultural landscapes had been shaped throughout
this country. However after entering the 1980’s, China has been undergoing profound transitions caused by globalization, industrialization and urbanization for more than 30 years. And
many rural cultural landscapes have already disappeared because of urban sprawl. Fortunately
in recent years, China has begun to understand the significance of conservation of rural cultural landscapes and a greenbelt policy has been implemented to conserve the rural landscape
surrounding the cities, and also to balance the development both in urban and rural areas.
Among all the cities, Hangzhou is a successful case of greenbelt construction. The city locates on Yangtze Delta Plain, and has a long history of rice planting culture over thousands of
years. A unique cultural landscape of artificial waterway system has been shaped during the
pre-modern times. The waterway system was a main transportation system of rural areas, and
also the most important irrigation system for agriculture. Furthermore, the rural residents had
used to collect fertilizer and firewood, forages, timbers from the artificial waterways, so the waterway system has use to be the center of rural lives. But because of inappropriate developments and the modernization of lifestyles of rural residents, nowadays many waterways have
been abandoned or buried, and the rest of them are facing problems caused by water quality
deterioration. But conservation policy of waterways in greenbelt area is yet to be established.
* Email shidingdd@hotmail.com Tel:03-5841-0234
** Email: ishikawa@epd.t.u-tokyo.ac.jp Tel:03-5841-0234
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2. FOCUSED AREA
Hangzhou, which is one of China’s most important ancient capital cities, has over 2200
years’ history and over 8.7 million citizens1. And it has been over an thousand years
since the city become a famous tourism site. Especially the elegant Shan-shui culture of
the West Lake attracts tens and thousands of tourists from all over the world every year.

Fig. 1. Master plan of Hangzhou.(2001-2020).
The greenbelt area in planning has been highlighted by author.

According to the greenbelt planning area of Hangzhou (Fig.1), it could be seen that inside the
greenbelt there are several important landscape areas, which are famous tourism site and also the
World Heritage site of West Lake’s Scenic and Historical Area2, China’s first wetland park--Xixi
National Wetland Park3, and Liangzhu Cultural Historical Remains4. Meanwhile, all these historical and ecological sites are connected by artificial waterway networks which have been shaped
hundreds of years ago. According to literature review, at least in the middle of Qing Dynasty
(1729-1858), there already exist river administration officials who were in charge of maintaining
the waterway system in this region5. So the waterway system could be considered as the main
structure of the vernacular landscapes, and it represents the traditional life style of rural communities. Thus, this research focuses on the landscape which connects to people’s daily life, especially
the artificial waterway system around the main urban area has been analyzed.
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3. METHODOLOGY
In this research, first of all, the “General Planning of Hangzhou (2001-2020)”6, “Green Space
System Planning of Hangzhou (2002-2020)”7 has been studied, after which the greenbelt policy
has been concluded in chapter 4 (Fig.2).
Secondly, a series of land use map of Hangzhou has been made by means of Google Earth 6 and
GIS 108 (Fig.3, Fig.4, Fig.5). After that, the present characteristic of land use in suburban area
of main city has been clarified (Fig.4). Then the characteristic of distribution of waterway system of Hangzhou, especially the part around the urban build up area has been discussed (Fig.5).
Thirdly, the characteristic and transition of cultural landscape of waterways have been clarified in
detail by analyzing the land use feature of Ruanjiaqiao village (Fig.6). In chapter 6, the result of
interview and questionnaire survey in this village has been used to clarify the lifestyle change of
villagers and the influence to nearby landscape accordingly. Thus, the characteristic and transition
of cultural landscape of waterway system has been clarified.

4. GREENBELT POLICY

Fig.2. Zoning plan of Hangzhou’s greenbelt area. Based on the Green Space
System Planning of Hangzhou (2002-2020). Constructed by author.

A green belt or greenbelt is a policy and land use designation used in land use planning to retain
areas of largely undeveloped, wild, or agricultural land surrounding or neighboring urban areas9.
In China, the definition of greenbelt ( ) is “green open spaces which locate between downtown
areas, or around the urban area, or between neighboring cities, aims to control urban sprawl”, and
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the function of greenbelt could be to “control urban sprawl, reserve space for future development, provide recreational environment for citizens, and keep ecological balance, etc.”10. However, there is no specific law on greenbelt planning and construction in China today, so every city
makes planning of greenbelt individually, according to its own conditions.
In the case of Hangzhou, according to the “Green Space System Planning of Hangzhou (20022020)”, the government plans to build up several satellite towns surrounding the main urban
area in coming future, to decentralize the city function and create new industrial zones. As a
result, the green open space remains between or around the urbanized areas become the greenbelts of this city. Meanwhile, the whole green open space has been divided into six ecological greenbelt zones (Fig.2). Notably, the ecological function has been emphasized in all these
zones. While in detail, the proposed functions of these six zones focus on headwater, forest,
wetland conservation, agricultural and forestry production, and tourism development (Table.1).
Table.1. Proposed function of six greenbelt zones in planning

Thus, the functions of ecological conservation, agricultural production, tourism development
could be considered as three main theme of this greenbelt planning. However in this plan, landscape elements such as waters, forests, farmlands have been discussed individually, and the cultural attributes of these elements has not been considered, so, the perspective of “cultural landscape” is absent, the characteristic and significance of the unique rural cultural landscape has not
been well studied and understood, and the conservation methodology of cultural landscape is yet
to be established.

5. CHARACTERISTIC OF CULTURAL LANDSCAPE
The “Operational Guidelines for the Implementation of the World Heritage Convention (2008)”11
has pointed out that “cultural landscape” represents the “combined work of nature and of
man”, The World Heritage Committee has identified and adopted three categories of cultural
landscape, ranging from those landscapes most deliberately ‘shaped’ by people, through full
range of ‘combined’ works, to those least evidently ‘shaped’ by people (yet highly valued).
The three categories extracted from the Committee’s Operational Guidelines, are as follows:
(i) “a landscape designed and created intentionally by man”;
(ii) an “organically evolved landscape” which may be a “relict (or fossil) landscape” or a
“continuing landscape”;
(iii) an “associative cultural landscape” which may be valued because of the “religious, artistic
or cultural associations of the natural element”
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Although there are vast cultural landscapes throughout China, the significance of this concept
has not been well recognized and discussed until the beginning of 21st century12. The academics
in China has adopted the definition of cultural landscape from World Heritage Committee, but
classified 8 types of typical cultural landscape in China, in which the rural cultural landscape has
been emphasized13. In recent years, except the cultural landscape with world heritage level, the
conservation of normal rural landscape has not been paid enough attention to by government.
In the case of Hangzhou, the rural residents have been digging and dredging the canals for irrigation, transportation and fishing for over centuries. The canals connect with each other and finally
shaped a huge network of waterway system. Right back in 1930’s, the local government has already finished the surveying and mapping work of artificial waterway system in rural area at that
time14. So the waterway system could be seen as the most important cultural heritage, which is
also the structure of rural cultural landscape in Hangzhou.

Fig.3. Present land use of Hangzhou. Constructed by author.

Compare Fig.2 to Fig.3, it is obvious that the current urbanized area is much smaller than that in
planning, and the satellite new towns have yet to be built up, so development will be the main
theme in coming future. It also reflects that China is undergoing rapid urbanization nowadays
and it will keep going in near future. The greenbelt are supposed to control the disordered urban
sprawl, but still, a vast area of agricultural land will be transformed to urbanized or industrialized areas, and the rural landscape will disappear accordingly in coming future. The trend of
urbanization could also been seen in Fig 4, as which shows, at the edge of urban area, there has
already appeared many bare land blocks to be constructed, and all the rural landscapes there have
been removed. Meanwhile, the villages surrounding the urban area are in danger of disappearing.
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Fig. 4. Land use map of urban and suburban area of Hangzhou city. Made by author.

Fig. 5. Artificial waterway system around the main urban area. Made by author.
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About the characteristic of waterway system, as Fig.3 shows, the waterways have connected the
entire region, from urban to rural areas. All the headwater streams come from wooded areas, and
the waterway network stretches from hill area to plain area, connects to Qiantangjiang River.
Because the topography is high in the west and lower in the east, the waterway network mainly
locates in greenbelt zone 1, 2, 5, 6 (Fig.2). In greenbelt zone 1 and 2, agricultural irrigation and
fishery are the main functions of the waterways. While in zone 5 and 6, the aquaculture is well
developed here, and the waterways are mainly used for transportation of aquatic products and
energy resources.
Now there are two tourism sites constructed based on the water system in greenbelt zone 2. As
Fig.5 shows, the Xixi wetland park and the world heritage of West Lake’s cultural landscape are
two important nodes in this network. The aim of Xixi wetland park construction is to conserve
the waterways, ponds and farmlands from urbanization. But because all of the villages have been
moved out during construction, now the ecological and recreational function of the park is highly
emphasized, while not the value of rural lifestyle. Besides, the West Lake has become a famous
tourism site for a thousand years ago15, and it has become the national cultural icon of China16.

6. CASE STUDY: RUANJIAQIAO VILLAGE
In order to study the detailed cultural landscape in village scale, the Ruanjiaqiao Village
(N30’15’’, E120’01’’ )17 (Fig.6) locates to the west of Xixi wetland park has been picked out to
implement the field survey, including the interview and questionnaire survey to local residents.

Fig. 6. Land use map of Ruanjiaqiao village. Made by author.

From the layout it could be seen that a canal lies in center of village, and almost all the houses are
along the canal, which means the canal is the center of village life. And also, the canal connects
to the fishing ponds surrounding the village.
According to the field survey, agriculture and aquaculture are main business by which the villagers earn their livelihoods. But because the rapid urbanization provided huge amount of higher
paid job opportunities, most of young adults are working in urban area, or even have moved to
312

2012 Inter-University Seminar on Asian Megacities, Pacific National University, Khabarovsk, 06-08, Sept. 2012

urban area. Some of the village houses have been rented out to migrant workers from inland
China. Meanwhile, because the motorways are well constructed in and around the village, people have given up the waterway transportation, so the transportation function of the canal has
already lost. It could be seen in Fig.6 that due to lack of maintenance, the canal has been cut off
and the water stopped flowing, therefore water plants started to be overgrowth in eutrophic water
body, finally the west part of canal has been congested by aquatic plants. At the same time, many
peasants have given up the fish-farming, almost half of the fishing ponds have been abandoned
and congested by water plants. Also, because many of the peasants have given up the traditional
farming, the agricultural land has been transformed to nurseries to produce ornamental plants for
urban landscaping. So the young woods have been formed in some of the farmlands. Thus, it is
clear that the change of traditional rural life style is the root of the problem of landscape transition.

7. CONCLUSION
In this research, the greenbelt policy of Hangzhou, the characteristic and transition of rural cultural landscape in greenbelt area has been studied, and 6 points have been clarified as below.
Firstly, in current Hangzhou’s greenbelt planning. the function of ecological conservation, agricultural production, tourism development could be considered as three main themes. However
the perspective of “cultural landscape” is absent, the characteristic and significance of the unique
cultural landscape has not been well studied and understood, and the conservation methodology
of cultural landscape is yet to be established.
Secondly, The greenbelt are supposed to control the disordered urban sprawl, but still, a vast area
of agricultural land will be transformed to urbanized or industrialized areas, and the rural landscape will disappear accordingly in coming future. Because Hangzhou is still undergoing rapid
urbanization from now on, the current greenbelt policy has reserved the space for future development. So the rural cultural landscape outside the greenbelt area is in danger of disappearing.
Thirdly, the rural residents have been digging and dredging the canals for irrigation, transportation and fishing for over centuries. The canals connect with each other and finally shaped a huge
network of waterway system. So the waterway system could be seen as the most important cultural heritage, which is also the structure of rural cultural landscape in Hangzhou. the waterways
have connected the entire region, from urban to rural areas. All the headwater streams come from
wooded areas, and the waterway network stretches from hill area to plain area. Agricultural irrigation, aquaculture, transportation of aquatic products and energy resources, tourism development
are 4 main functions of the waterway network in nowadays.
Fourthly, in the Ruanjiaqiao village, agriculture and aquaculture are main business by which the
villagers earn their livelihoods. The canal is used to be the center of village life. But because the
rapid urbanization provided huge amount of higher paid job opportunities, most of young adults
are working in urban area, or have moved to urban area. Due to the modernization of lifestyle,
the transportation function of the canal has already lost, at the same time because of lack of
maintenance, the canal has been cut off and the water stopped flowing, which have caused serious ecological problems. Meanwhile, almost half of the fishing ponds have been abandoned and
congested by water plants, and some of the agricultural land has been transformed to nurseries
to produce ornamental plants for urban landscaping. So, the change of traditional rural life style
could be considered as the root of the problem of landscape transition.
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ABSTRACT
The aim of this research is to clarify the correlative relationship between natural condition and the tsunami
and earthquake disaster, and how the target site develops in relation with the natural condition by creating
a map which illustrates site units of natural conditions. As a result of analysis, three outcomes were clarified. First, correlation with the site units of natural condition was observed with respect to land use change.
Also, settlements onto specific site units of natural condition that have modified the other units had incurred
more severe damage during the disaster. Second, site units were classified depending on the situation of the
tsunami and earthquake disaster. Third, the usefulness of urban planning technique in the reconstruction
of earthquake-tsunami disaster area and sustainable way for regional structure was revealed and utilized.
Keywords: Reconstruction, tsunami, natural site unit, alluvial plain, the Tohoku Earthquake

1. INTRODUCTION
On March 11th in 2011, the Tohoku Earthquake occurred. This disaster deprived a lot of human
lives and it makes people recognize the fragility and the ferocity of nature again. Because of this
earthquake, Tsunami surged into costal lines in Tohoku region, and it caused serious damages of
buildings1) and land subsidence2) in a broad range. There are a lot of researches and discussions
dealing with social condition or psychological aspect relating to tsunami so far3). There are also
many studies on the relation between natural condition and tsunami, earthquake disaster. However, papers which mainly discuss natural conditions are not so much existing. The analysis of land
use change has been done in Sanriku costal line where tsunami surges so frequently that it is easy
to consider natural conditions4). This kind of analysis, however, has not been conducted in alluvial
plain like Sennan plain. In natural conditions, while some studies dealing with micro-topography
concluded that micro-topography has some effects to soil liquefaction and the damages of buildings5), enough research has not yet conducted in a wide range. The aim of this research is clarifying the historical urban development in relation with natural condition on alluvial plain, and correlation between tsunami, earthquake damage on the Tohoku Earthquake and natural condition.
The target site in this research is Tamaura area, Iwanuma city, Miyagi prefecture(Fig.1), because this
area suffered serious damage due to the Tohoku Earthquake. This area was flooded large amount of
its area because a rural area of Iwanuma city is located in alluvial plain, and there are no principles how
land use should be decided. Furthermore, Sendai airport is in the north of target area and an urban area
of Sendai city is close to Iwanuma. That is why it is needed to consider a trend for future city formation.

* ypnhm878@gmail.com; phone 81- 03-5841-0234 (20234); fax 81- 03-5841-0234
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2. METHODOLOGY AND DATA
2. 1. Overview of the data which was used in this paper

Figure1. Target Site: Tamaura district, Iwanuma city, Miyagi prefecture
Fig. 1 Target Site: Tamaura district, Iwanuma city, Miyagi prefecture

The analysis was carried out based on land condition when the direct impact of the tsunami and
earthquake damage caused by the Tohoku Earthquake is analyzed. In order to do this, natural
site unit which is overlaying topography and soil condition was created6). Afterwards, the relationship between natural condition and the damage by the Tohoku Earthquake was analyzed.
・Creation of natural site unit map
As a first step, using Arc GIS 10, topography map and soil condition map was digitized. Based
on this, topography-soil typed natural site unit(1) was created.
・Analysis of land use and historical change of settlements in target area
To analyze the relationship between natural conditions and urbanization, an indicator which measures how much objects is specializing to the other objects was calculated(Formula 1). To take an
example of land use and natural site unit, if this indicator was above 1, it would be clarified that
the relation between both things is comparatively strict. To utilize this index, it will be become
clear which land use is specializing to specific natural site unit.
Next, settlements were extracted using the superseded map of 1907, 1931, 1977, 2001 to clarify
the historical change of settlements.

Formula 1. Specializing indicator

・Correlation analysis between natural site unit and the Tohoku Earthquake disaster
At first, land subsidence, submerging area, and flooding depth by tsunami was speculated. Land
subsidence and submerging area are suitable for grasp the two dimensional damage of the Tohoku
Earthquake. Flooding depth was picked up because it directly affects to building damages. In
investigating, distance from costal line was considered.
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As for land subsidence, two dimensional disaster damage was speculated using the elevation
points just before and after the Tohoku Earthquake. Submerging area analyzed the one which did
not draw water after precipitation. And flooding depth by tsunami utilized the data which was created by the 2011 Tohoku Earthquake Tsunami Joint Survey Group7) and the result which is from
a questionnaire held in August 2011.
2.2. Creation of natural site unit map
In this area, there are five topographies and five soil series groups. Topographies are natural
levee (Nl), beach ridge (Br), flooding plain (Fp), old river (Or), and reclaimed land (Rl). Soils
are gray lowland soil (Gls), brown lowland soil (Bls), gley soil (Gs), black peat soil (Bps), and
unconsolidated lithosol (Ul). After overlaying them, 21 units were classified. Further, under units
below 0.5% abundance ratio was deleted and soils in reclaimed land were brought together. In
consequence, 15 natural site units were created (Fig. 2).

Fig. 2. Natural site unit map
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To see this map, N2: Nl_Bls whose ratio is 16.17% is the highest of all units, and this unit is distributed on the settlements developed on natural levee. Also, B1: Br_Ul whose ratio is 13.94% is
the second highest of all units, and this unit is developed on pine forests. In this area, it is rare to
recognize the transition of height because its landform is alluvial plain. To introduce natural site
unit, however, we were able to recognize natural conditions as locations which is clearly different
from the other locations.

3. RESULTS
3.1. Analysis on historical change of land use and settlements
・correlation between natural site unit and land use
To understand the historical change from Meiji era to the present, land use, which was depicted
by the superseded map of 1907, was digitized. Then, we compared it to the existing land use . In
this analysis, two are clarified(Table 1).
First, there are some specific land uses which have changed from Meiji era to the present. For
example, paddy field is the specific relation to O2: Or_Gs, and settlements are also specific to B3:
Br_Bls(Dark gray on table 1). On the other hand, there are some specific land uses which rarely
are changed from Meiji era to the present. For example, there are the specific relation between
settlements and O2: Or_Gs, and settlements and F1: Fp_Gls(Light gray on table 1).
Next, there are some specific land uses which have changed dramatically from Meiji era to the
present. For instance, in forest area, the indicator at B1: Br_Ul increases 2.72. On the other hand,
N3:Nl_Gs decreases 0.72 and N4: Nl_Bps 2.97. This is attributed to social and historical events8).
Table 1. Historical change of specializing indicator between land use natural site unit

・Correspondence between natural site unit and historical change of settlements
We extracted settlements from the superseded map of 1907, 1931, 1977, and 2001 respectively
(Table 2). As a result, two are clarified.
First, from 1907 to 1931, the size and location of settlements had not been changed, and the ratio
of settlements was only 0.8%. By 1977, however, the ratio of settlements increases up to 211.8%.
In this target area, the form of settlements stemmed from Meiji era do not be changed so boldly,
only Sangen-jyaya district, which is located in the east of Iwanuma station, has been developed.
Furthermore, we analyzed settlements in order to divide them into every natural site unit. By
1977, N1: Nl_Gls, N2: Nl_Gls, B2: Br_Gls, B3: Nl_Bls increase their areas as 6.99ha, 37.42ha,
38.47ha, and 25.33ha respectively. And, they are the specific relation to a land use.
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Table 2. Historical change of settlements relating to natural site unit

Next, by 1980s’, settlements had been developed in natural site unit which was no relation to settlements. For instance, by 1977, settlements had been developed on gley soil, and by 2001, they
had been developed on flooded plain. Especially, F1: Fp_Gls was 9.55ha. In this way, it is clarified that along with the decline of agriculture, the development of settlements in Tamaura district
comes to prosper.
3.2. Correlation analysis natural site unit and the damage of the Tohoku Earthquake

Fig.3. (left):land subsidence (mid):submerging area (right):flooding depth

・Land subsidence
As for land subsidence, the data was created by the heights point just before and after the Tohoku
Earthquake (Fig. 3). In consequence, two results are clarified.
First, land subsidence changes according to natural site units (Table 3). To take an example, O1:
Or_Gls, O2: Or_ Gs subsides largely, and their average is 1.17m. In the meantime, four natural
site units relating to Br subside smaller than other units, and their average is 0.66m. Although
N1: Nl_Gls, and N3: Nl_Gs subsides 1.28m, 1.06m respectively, it can be deduced that this phe319
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nomenon was caused by Or in the south of Sangen-jyaya district whose peripheral Nl subsides.
Next, topography is more significant factor than soil on natural condition. When we calculate the
standard deviation for topography and soil separately, their values are 0.244 and 0.133 respectively. It can be concluded that topography is more important factor than soil.

Table 3. The amount of land subsidence

・Submerging area
The data of submerging area was created by positive blue print made after the Tohoku Earthquake
(Fig. 3). In analyzing, the rate of submerging area was investigated. As a result, some points were
clarified.
First, soil has a positive effect for submerging (Table 4). For example, the rates of submerging
in Gs and Ul are 51.53% and 20.37% respectively, and this suggests that soil decides how much
land submerges water.
Next, there is the relationship between land use and submerging rate. Paddy field is the land use
which is the highest value in all land uses, and its value is 69.25%. Second highest land use is
forest area, and its value is 20.03%.

Table 4: The rate of submerging area

・Flooding depth by tsunami
Flooding depth was created using the 2011 Tohoku Earthquake Tsunami Joint Survey Group and
the result which is from a questionnaire held in August 2011(3) (Fig. 3). In addition to that, we
considered the distance from the costal line because flooding depth differs in proportion to it. In
consequence, four were clarified.
320

2012 Inter-University Seminar on Asian Megacities, Pacific National University, Khabarovsk, 06-08, Sept. 2012

First, in 0-1,000m, flooding depth exceeds above 3m except F4: Fp_Bps (Table 5). This value
indicates that most of the buildings are completely destroyed.
Second, in 1,000-1,500m, flooding depth relating to Br is comparatively low. For example, B3:
Br_Bls is 2.25m.
Third, in 1,500-2,000m, natural site unit has an important role whether buildings are destroyed or
not. In general, it is known that 2.0m of flooding depth is a border line the destruction of buildings9). N2: Nl_Bls and B2: Br_Gls are 1.39m and 1.47m respectively, and these values are below
2.0m. This can be comprehended that natural site unit in 1,500-2,000m help settlements decide
where should be located.
Forth, above 3,000m, every natural site units are below 2.0m, and it does not almost have a connection with topography.
Table 5. Flooding depth considering the distance from the costal line

4. CONCLUSIONS
In this paper, we created natural site unit on the relation between historical change of land use and
natural condition, analyzed it, and clarified the correlation between the damage of the Tohoku Earthquake and natural condition based on natural site unit. In consequence, some points are clarified.
First, a strong relation was detected between a specific land use and natural site unit after comparing the land use of 1907 to 2008. For instance, settlement and N1, N2 and paddy field and F1 has
a strong relationship. Thus, in this target area, historical land use has been continued from Meiji
era without a large deviation. Also, it is clarified that settlements which has not been changed their
location reduced the damage by tsunami . In the meantime, settlements which was developed after
1900 (ex. F3) had a serious damage against tsunami.
Second, topography has a positive effect for land subsidence. For example, Beach ridge prevents
land from subsiding it, but old river helps land subsiding it. By means f this, this area, which
seems to have any clues for the stability of land subsidence, is able to decide the order of priority,
and then, we can think of topography as a guide for land use planning.
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Third, soil has a positive effect for submerging area. For instance, although water was submerging
above 50% in Gs, it was submerging about 10% in Gls.
Forth, flooding depth is a key whether the land is safety or not in the district which is on the border
line of serious building damage. To take an example, in 1,500-2,000m from costal line, the flooding depth of B2 is 1.47m, but that of O1 is 2.70m.
In general, even though this target area seems to have no clues for the discrimination of natural
condition, for the following points, natural site unit works well for guide of land use planning.
First, there has historically a strict relation between settlements and natural site unit, and this has
a potential to utilize the suitable place for people to live in. Second, the differentiation concluded
by natural site unit could provide a kind of clue for the land use planning against tsunami because
natural site unit is attributed to the magnitude of the building damage.
As a result, in this paper, we are able to visualize natural condition in order to convert it to natural
site unit in alluvial plain. Then, by utilizing natural site unit, usefulness for the technique of resilient land use planning is clarified.
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NOTES
(1)Although natural site unit is usually potential natural vegetation-topography unit, in target site,
there few vegetation, and it is difficult to classify units. Because target site are mainly agricultural
area, topography-soil unit, by which people can evaluate the appropriate agricultural land, was chosen.
(2)As a natural condition, only the distance from the costal line was added to flood depth. This is because
there is no need to consider the distance from the costal line as tsunami does not attribute land to land subsidence and submerging area.
(3)Questionnaire was done on the beginning of October to all households who live in Tamara district. As a
result, we received 163 copies.
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Analysis of Manila’s eco-spatial environment in urban
watershed context
Nappy L. Navarras*a, Mikiko Ishikawab
a

Environmental Planning and Design Laboratory, Graduate School of Engineering,
The University of Tokyo; b Environmental Planning and Design Laboratory,
Graduate School of Engineering, The University of Tokyo

ABSTRACT
Concerns on the capacity of current planning paradigms in decision-making and management in delivering
sustainable result have been raised as the world continuous to experience decline in environmental quality, particularly in the urban environment. Like other mega-cities in the world, Metro Manila has not been
spared from various environmental challenges ranging from deteriorating environmental condition to the
lack of coherent policy on environmental protection and planning.
The paper aims to analyze Manila using watershed framework that integrates ecological concepts and
planning in the landscape scale. It uses Geographic Information System (GIS) in generating information
of the urban environment of Manila to analyze landscape capacities, potential and limitation. Various environmental types were differentiated into eco-spatial units. Results show Manila with highly urbanized
ecological units with fragments of urban-related eco-spatial classification. The watershed analysis reveals
various ecological units that transcend political and urban demarcation, necessitating the reconsideration on
how Manila’s environment should be analyzed and managed. This creates an impetus to consider Manila as
part of this larger network of resource connection and mobility. Decision-making and management should
resonate the interconnectedness nature of the eco-spatial units within the watershed to better respond to the
different environmental challenges that confront Manila.
Keywords: Manila, ecological planning, watershed

1. INTRODUCTION
Megacities of the present are currently challenged by various issues, particularly the state of the
urban environment. Effects of decisions made in response to past urban problems and paradigms
used to analyze and plan urban environment have resulted to problems ranging from environmental pollution, biodiversity loss, fragmented landscapes, and disruption of ecological processes.
Challenges to the concept of planning are attributed to the overemphasis on physical planning,
lack of planners who are trained to handle comprehensive planning, outdated assumptions on the
nature of urbanization and population movement, decentralization and fragmentation of regional
network, and the inability to recognize the importance of regional approach in planning.1 These
challenges to the practice of planning and the effects of the environmental problems have impacted urban conditions that require reflection on the current analysis of our cities.
The Metropolitan Manila is composed of 16 cities and municipalities, foremost of which is Manila - the capital city of the Philippines. It has a population of 11,855,975 (2010), most populous of which is Quezon City (2,761,720), and followed by the city of Manila (1,652,171) and
Caloocan (1,489,040).2 By virtue of the Local Government Code of 1991, the different cities
*nappy.navarra@gmail.com; navarra@epd.t.u-tokyo.ac.jp; +03-5841-0234
1
Laquian Aprodicio A. (2008) The planning and governance of Asia’s Mega Urban Regions. United Nations Expert
Group Meeting on Population Distribution, Urbanization, Internal Migration and Development, 2-23, in English.
2
www.citypopulation.de/php/philippines-admin.php. accessed 2012 July 08.
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and municipalities are mandated to plan and implement the development of their jurisdiction.3 The current practice of planning in the Philippines still extensively utilizes land use as a means of analyzing and
appropriating land capacities and limitation. However
the organization and flow of the different urban components of Metropolitan Manila are in need of immediate improvement to respond to the challenges faced
by megacities. The limitation posed by analyzing and
planning urban areas/regions using land use as its basis
is evident in its neglect to integrate and recognize the
role of natural and semi-natural spaces and processes
that operate within/despite the urbanized environment.
The importance of analyzing urban spaces using ecological approach has been gaining grounds and various Fig. 1. Land Use Map of
Metropolitan Manila (2003)
approaches have been initiated to offer alternative or
supplement the current paradigms. The concept of the geographical and ecological structures have
been explored by Cieszewska, in which the author determined the relationship of the two different
landscape structures. The study found that the two landscape structures used are similar in terms
of their holistic approach and the importance of water as the basic skeleton that form the landscape
structure.4 In 1995 Forman laid out the basic principles of landscape ecology, emphasizing the importance of these watersheds as unit of analysis and how these drainage basins are modified over
time and by intervention of humans, and in turn affects the landscape and spatial pattern.5 This
groundbreaking research resulted to more examinations on the role of watershed in the landscape.
Analysis using the watershed framework presents a more comprehensive landscape scale context in
integrating environmental and ecological processes in coming up with environmental management
decisions.6
The purpose of this paper is to analyze Metropolitan Manila using a framework that integrates
ecological concepts and planning in the landscape scale. It adopts watershed framework as a
feasible level of analysis to determine landscape capacities, potential, and limitation. The level of analysis is hoped to provide insights on the different existing eco-spatial units and how
these spaces can be managed in the context of watershed management and urban growth.

2. METHODOLOGY
The basic watershed units were derived using spatial analyst tool of the Geographic Information System (GIS). The principles used in classifying the stream hierarchy utilize Strahler's
system of classification, in which the watershed units were generated using geoprocessing
tool by analyzing the hydrology of the different drainage basins. The stream hierarchy uses
www.chanrobles.com/localgov1.html#.T_h71mjTUWE. Accessed 2012 July 08.
Cieszewska, Agata. Comparative landscape structure studies for land use planning: Przedborski landscape
park case study. www.paek.ukw.edu.pl/wydaw/vol6/7_cieszewska.pdf. 54-62. Accessed 2012 June 14
5
Forman, R.T.T. (1995) Some general principles of landscape and regional ecology. Landscape Ecology,
Vol. 10, No. 3, 133-142. In English
6
Montgomery, D.R., Grant, G.E., and Sullivan, K. (1995) Watershed analysis as a framework for
implementing ecosystem management. Water Resources Bulletin, Vol. 31, No. 3, 369-386. In English.
3
4
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up to the fourth order of the stream to define the basic watershed unit.7 The ground elevation
was set at zero (0) meter above sea level. The watershed region map of the metropolitan region was generated by determining the adjacent polygons connected by streams covering the
greater part of the metropolitan region. As the headwater that defines the watershed region, La
Mesa is used as reference in which two major stream system emerge, thus the term La Mesa
watershed region to define the watershed region that encompass the Metropolitan Manila.
Table 1. Classification and Definition of Eco-spatial Components

To identify the different eco-spatial units, a satellite map of the area that covers the watershed
boundary of Metropolitan Manila was georeferenced with the La Mesa watershed map at 1:5000
scale. Various vegetation types (function) and topographical character and natural connective
links (structure) were identified to form the basic green structure of the region. The different
eco-spatial units were classified into two levels: the general and specific classes. The general
classes were classified into Semi-natural, Urban-related, and Built-up units. On the other hand,
the specific classes were further classified based on the composition of their landcover and land
use. It is assumed that the Metropolitan Manila is highly urbanized that all environmental units
have been altered or modified, in which the term “semi-natural” to describe areas which are still
dominated by natural vegetation and minimal physical geographic features modification by human influence. Urban-related eco-spatial units are artificially-created green spaces which contain
significant vegetation regime while being extensively utilized for human activities. Examples of
which include lawn (for sports and recreation), agriculture, and aquaculture (for food production).
Greater emphasis was placed in the analysis of semi-natural and urban-related eco-spatial units
since these spaces present the capacities and potential for ecological networking of the metropolitan environment at the scale of analysis used in the research. The research recognizes that
upon closer examination there remains remnant green spaces in built-up areas which need to be
analyzed. However these spaces can be better evaluated using finer scale of analysis to determine
Strahler, A.N (1957) Quantitative analysis of watershed geomorphology. Transactions: American
Geophysical Union, Vol. 38, No. 6, 913-920. In English
7
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their impact on the micro- and macro-urban environment. Moriwake, et al (2002) has extensively
studied the distribution of green spaces in different land uses in Metropolitan Manila, mostly in
areas considered as built-up spaces using finer scale of analysis.8 Built-up spaces were considered
homogenous and were not classified into various land uses and elaborated since the focus of the
paper is on ecological management of the eco-spatial spaces.
The classification of the different eco-spatial units was based on certain parameters and assumptions.
It is primarily based on the topographic and vegetation maps provided by the National Mapping and
Resource Information Administration (NAMRIA), the official and authorized agency responsible
in providing the public with mapmaking services in the Philippines. Further, a field survey was also
conducted from December 7 2011 to January 13 2012 to verify the areas covered and to update the
inconsistencies found between the maps provided by NAMRIA and satellite maps. It also provided
an opportunity to view the different spatial component of Metropolitan Manila at landscape scale.
The definition of the different eco-spatial units were presented in a table (Table 1) in which the
eco-spatial map was analyzed in terms of its composition of the watershed units. Different codes
were assigned for each specific character of the watershed unit. Importance was given to basic
watershed units that have significant semi-natural eco-spatial composition, which offer potential
for preservation, while areas with low or no significant semi-natural or urban-related spaces are
considered areas for mitigation or for environmental management review in terms of eco-spatial
composition. The environmental agenda of the proposed system of the eco-spatial map of the
Pasig watershed within the context of the overall ecological structure of Metropolitan Manila is
part of the overall environmental management of the watershed area of the metropolitan area.

3. RESULTS AND DICUSSION
The Pasig watershed formation is one of the four major watershed formations that comprise the
La Mesa Watershed Region. It is composed of 147 basic watershed units, which form the different
formations based on the stream regimes. There are two major streams that drain towards the Manila
Bay in which all of the lesser order streams originate; these are the Pasig River and the Tullahan
River, with the La Mesa Lake forming the headwater. It has to be considered though that other
water systems have effects on these streams,
such as Laguna Lake, which can be better analyzed in a much larger scale. The watershed formations are named after the major stream that
flows through the network of basic watershed
units. Aside from the Pasig and Tullahan watershed formations, other formations include
San Juan and La Mesa watershed formations.
Different eco-spatial components found within
Fig.2. La Mesa watershed region subwatershed
the watershed region are mapped and classified
formation
according to the general and specific classes in
the Eco-spatial Map. The general classification are divided into three classes: Semi-natural, Urbanrelated, and Built-up. Semi-natural spaces are mostly vegetated spaces that still exhibit natural
features such as forest, grassland, and lake and other water channels. However the degree of urMoriwake, N., Palijon, A.M., Takeuchi, K. (2002) Distribution and structure of urban green spaces
in Metro Manila. Metro Manila: In Search of a Sustainable Future. University of the Philippines Press,
Quezon City, 185-198. In English.
8
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banization of the region requires examination
on the extent of modification of these spaces
so as to qualify their being natural, thus the
use of the term “semi-natural”. Urban-related
components, on the other hand, are spaces that
contain important vegetation cover but are and/
or have been intended for human-oriented purpose. Built-up components are spaces used intensively and extensively for human purposes
and activities. These spaces are mostly paved
and/or occupied by structures, leaving insignificant areas for vegetation at 1:5000 meter scale.

Fig. 3: La Mesa Watershed Region
Eco-spatial Distribution and Water Network

The La Mesa watershed formation is formed by
a network of adjacent polygons of basic watershed unit that is affected by the La Mesa Lake.
The lake is formed by containing the water in
an artificial dam that serves as reservoir for the
drinking water of residents of Metropolitan
Manila. It is composed of 26 basic watershed
units, most of them and contain significant
spaces of forest and grassland components.
Although the situation of the basic watershed
units the watershed region is that they are mostly built-up, this watershed formation contains
basic watershed units that have forest and lake
due to the presence of the La Mesa Eco-forest
Park and forest reserve to protect the reservoir.
Of all the four formations, this has the second
lowest percentage of built-up component with
only 73 percent. Significant semi-natural components include 14 percent grassland, five percent forest, and four percent lake. Other eco-spatial components include agriculture, lawn, marsh,
pond, river, tributary, and undeveloped land.
The Tullahan River defines the watershed formation composed of 34 basic watershed units.
The formation is characterized by the presence
of aquaculture ponds and marsh. The area exhibits a greater encroachment of seawater towards inland streams, resulting to the mainly
brackishwater environ, making the area suitable for aquaculture production. The low topographic elevation and proximity to Manila
Bay also contribute to the corridor type of
land formation, making it heavily influenced
by tidal movement and seasonal deluge of runoff from inland. It has the lowest percentage of
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Fig. 4. La Mesa Sub watershed formation

Fig. 5: Eco-spatial distribution of La Mesa
watershed formation

Fig. 6: Eco-spatial composition of basic watershed
unit of La Mesa watershed formation
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built-up component with only 56 percent,
while a significant 30 percent of the total
area of the formation is composed of aquaculture ponds. Other significant eco-spatial units include grassland (three percent)
and marsh (three percent). Other minor
eco-spatial units are composed of agriculture, beach, distributary, lawn, mangrove,
pond, tributary, and undeveloped land.
The highly urbanized watershed formation
is the Pasig watershed formation. The 91
percent of the total area is built-up with
very small areas semi-natural components.
Other eco-spatial units are insignificant
in terms of percentage distribution. Ecospatial units present in the watershed formation are: agriculture, beach, distributary, grassland, lawn, pond, marsh, river,
tributary, and undeveloped land. The formation is covered by the highly urbanized
cities of Manila and some portions of San
Juan and Makati cities. Pasig river figures
prominently in the drainage of this basin,
which serve as one of the major streams
of the watershed region. The river is also
influenced by the Laguna Lake and greater
water system that all drains towards the
Manila Bay. The edges of the land has been
highly modified, since the port area and
some parks have been reclaimed, while the
banks of the river have been heavily builtup despite the easements provided by law.

Fig. 7: Tullahan watershed formation

Similar to the Pasig watershed formation,
the San Juan watershed formation is highly
urbanized. It has the highest built-up component of all watershed formations in the
region at 92 percent, with the rest of the
semi-natural and urban-related units with
low percentage distribution.

Fig. 8. Eco-spatial composition of basic
watershed unit of Tullahan watershed
formation

Fig. 9: Eco-spatial distribution of Tullahan
watershed formation
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Fig. 10. Pasig watershed formation

Fig. 13.San Juan watershed formation

Fig. 14: Eco-spatial distribution of San Juan
watershed formation

Fig. 11: Eco-spatial distribution of Pasig
watershed formation

Fig. 12. Eco-spatial compositbasic watershed unit of
Pasig formation
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Fig. 15. Eco-spatial composition of basic
watershed unit of San Juan watershed
formation
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Fig. 16. Eco-spatial composition percentage of
watershed region

Fig. 17. Conceptual ecological network of
ecological anchors and linkages

Fig. 18. Proposed .environmental management map of the La Mesa regional watershed

Aside from grassland which has relatively higher percentage distribution at four percent, other
eco-spatial units present in the watershed formation are: agriculture, forest, lawn, marsh, pond,
river, tributary, and undeveloped land. The watershed formation is location of the Quezon City,
and portions of San Juan and Mandaluyong, cities with high concentration of residential, institutional, and commercial spaces, resulting to high population density. Most of the eco-spatial units
are remnant vegetation spaces (grassland and forest), recreational greens (lawns), and spaces
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currently on the process of being developed or converted into other uses (undeveloped land).
The composition of eco-spatial component of each basic watershed unit has been processed to reflect the level of intervention necessary for the environmental management map. The different basic watershed units are classified according to the general classification of eco-spatial components.
Basic watershed units with higher than 60 percent of semi-natural composition are considered areas
of utmost importance, thus these are watershed units that need to be preserved. While watershed
units that have at least 60 percent built-up components are considered with less implication. The
gradation of color of the different watershed units shows the urgency of how these watershed units
should be managed. The darker colored watershed units require more protection while the uncolored
watershed units are considered to be heavily built-up so as to require environmental intervention.
The environmental management map is derived when the eco-spatial map is overlaid with the
eco-spatial composition map of the watershed region. Significant watershed units are merged with
eco-spatial components to create connections and linkages to form ecological network. Important
eco-spatial components within the watershed unit are considered in the context of their watershed
units so as to consist the ecological anchors. These anchors are connected by watershed units that
contain water channels and fragmented eco-spatial components to form an integrated and interacting network of spaces. Environmental policies on watershed units that are currently heavily
built up need to be reviewed so as to consider their role in linking significant ecological anchors.
This is especially true on water channels and land with water inter-phase that are edged by builtup structures to facilitate a more efficient exchange of energy and flow of species movement.

4. CONCLUSION
The highly urbanized condition of Metropolitan Manila has somehow prevented some planners to
consider the idea of the possibility of coming up with an ecological-based planning paradigm. The
high degree of urbanization is manifested in the high percentage of built-up spaces in all watershed
formations. The presence of some ecologically significant spaces forming the ecological anchors
presents some potential for integrating these spaces into a network with feedback mechanism between these spaces using water channels and fragmented landscapes as connections. These anchors
and connections form a green structure that is essential in maintaining the ecological integrity of
the watershed region. Management of this structure through preservation, mitigation, and environmental review can hopefully balance sustainability and development of the urban environment.
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Urbanization in societies of population decline
A Russia-Japan comparison
Reiko Hayashi
National Institute of Population and Social Security Research
2-2-3 Uchisaiwaicyo, Chiyoda-ku, Tokyo Japan 100-0011

ABSTRACT
Russia and Japan are facing each other and the latest data suggest that the magnitude of population decline
is on the same level at present. Regardless of the huge difference in the surface area, the population size of
two countries is similar. The two regions of two countries, Far Eastern federal district of Russia and Hokkaido of Japan also have the similar size of population of 5 to 6 million and its historical trend coincides
each other. Regardless of the recent population decline, the capitals of 2 regions, Khabarovsk and Sapporo,
are resisting the trend. The two cities with similar origin have nevertheless the different population at present. Among several possible explanations, one can notice the higher immobility in Russia than in Japan.
Through a basic data comparison, both difference and similarity are identified and further analysis is awaited.
Keywords: Population decline, urbanization, mobility, Russia, Japan

1. INTRODUCTION
Since the end of the World War II, the global population has experienced a population explosion
and population decline was a rare event. Among the 192 UN member states, there were only 3
countries which had experienced population decline in 1950-1955 but it has increased to 24 countries in 1995-2000. From 2010, it is estimated to increase further more to the level that more than
half the countries are with its population declining (Fig. 1) in 2100. Population decline is not the
matter of “if” it occurs but “when” it occurs.

Fig. 1. Number of countries in the world with population decline
Source : United Nations, Department of Economic and Social Affairs, Population Division (2011). World
Population Prospects: The 2010 Revision, CD-ROM Edition. Number of countries is calculated
by author. UN member state is considered here as “country”.
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In 2005-2010, there are 15 countries which are under population decline and those are Dominica,
Germany and 8 former Soviet Republics including Russia, Ukraine, Belarus, Moldova, Georgia,
Estonia, Latvia plus Eastern European countries (Bulgaria, Hungary, Romania, Bosnia and Herzegovina, Croatia). The annual rate of decrease is the severest with Moldova which is -1.1% but
this figure is up from -1.7% of precedent period (2000-2005).
Japan joined the club recently, and now the forerunner among the East Asian countries in terms of
population decline. In the context of East Asia, Japan, South Korea, Taiwan and China are often
in a group of comparison, but Russia, another neighbor of ours, is rarely considered to be on the
same line. Here, the existing data are assembled to perform a basic comparison on the population
trend between Russia and Japan in general and Far Eastern federal district of Russia and Hokkaido of Japan, or Khabarovsk and Sapporo, in particular.

2. POPULATION TREND IN RUSSIA AND JAPAN
2.1 Population trend in Russia

Russia’s population decline started from 1994 (UN estimates) and in 1993 the number of death surpassed the number of birth (Kumo 2011). Total fertility rate has declined rapidly during the 1960’s
and 1990’s but since there there is a slight upward trend (Fig. 2). As for the life expectancy, the
decline was continuous since the 1970’s, except for the period of late 1980’s. Recent data shows a
significant increase though. Migration, another factor of population change, was in favor of population growth. The net migration was minus until 1970’s then later turned out to be plus, which
means that until the 1970’s there were more out-migration in Russia but later and up to now, there
have been more in-migration. These trends altogether resulted in the population decline to the extent that the lowest annual population change rate goes down to -0.44% per year in 2002 and 2003.
However recently, the increase of both total fertility rate and life expectancy seems to have resulted
in attenuating the population decline to the level of -0.07% per year in 2010 (United Nations 2011).

Fig. 2. Trend of population, mortality and fertility in Russia 1950-2010
Source: United Nations, Department of Economic and Social Affairs,
Population Division (2011)
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At the national level the decline can be considered mild but the overall trend hides the regional
disparities. There is a clear divergence in population trend across the country. Southern Federal
District gains a lot and Far Eastern Federal District keeps on the most severe decline (Fig. 3).

Fig. 3. Regional population change 1990-2010 (1990=1)
Source: Calculated from the data of Federal State Statistics Service, Russian Federation
Note: North Caucasian Federal District has been created in 2010 and its population
is merged with that of Southern Federal District

2.2 Population trend in Japan
As for Japan, the exact year of the onset of population decline is somewhat blurred. With the latest data, the population change rate was -0.20% per year between 2010 and 2011, which is much
lower than Russia’s -0.07% mentioned above. Here the component of population decline is a bit
different from that of Russia. The total fertility rate has shown a small upward trend in recent
years but has been below the replacement level (2.1) since 1974. As for the life expectancy, it
keeps on increasing up to now (Fig. 4). There has been always the excess of in-migration except
for the period 1985-90 but the level of immigration is far from replacing the declining population.

Fig. 4. Trend of population, mortality and fertility in Japan up to 2010
Source : Compiled from the data of Statistics Bureau of Ministry of Internal Affairs
(www.stat.go.jp) and Statistics and Information Department, Ministry of
Health, Labour and Welfare (http://www.mhlw.go.jp/)
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2.3 The comparison of population trend in Russia and Japan

The population decline had started much earlier in Russia than in Japan but recently the Russian
decline is being mitigated and Japan’s is proceeding. Now, the population decline rates of the 2
countries are crossing each other (Fig. 5).
Projection

Fig. 5. Population change rate of Russia and Japan 1980-2030
Source: For Russia, both past trend and future projection data are derived from United Nations (2011).
The medium-fertility variant projection was used from the 2011. For Japan, past trend up
to 2011 is the data of Statistics Bureau of Ministry of Internal Affairs (www.stat. go.jp) and
future projection data are the medium-fertility medium-mortality variant projection issued
by the National Institute of Population and Social Security Research (www.ipss.go.jp).

Furthermore, the above graph shows the volatile trend of Russian population. The population change rate plunged around 1989 and went sharply upward since 2002. These 2 years are
both census years. It is not certain how the census counts affect the estimation of inter-census
period in the Russian context, but as the census data of 2010 was released, we can only wait
for the further publication of the data to monitor closely the Russian population trend. However, along with the economic growth of Russia and the fact that there exists considerable premature deaths which are preventable, if there would be a proper health policy, there is ample
chance that Russian population would increase again, or mitigate the population decline at least.
As for Japan, although the total fertility rate is slightly going upward and life expectancy is increasing with steady pace as before, the trend seems so stable and an unexpected drastic change
like in Russia would be less probable. It has become a Japanese consensus that population decline
is not something to solve and reverse, but to live with.
The regional variation of population decline is shown in Fig. 6. The northern regions in Far Eastern Federal District of Russia are experiencing the extreme decrease. For example, the lowest rate
was recorded in the east-end Chukot autonomous district where the population of 162,135 in 1990
plunged to 50,707 in 2005, a -68.7% decrease for the whole period which corresponds to -7.5%
per annum. However, within Russia there are several areas which are vigorously increasing. This
variety within the country is characteristics of Russia with its ethnic divergence and emerging
economy. Compared to the vast territory of Russia, Japan is just a tiny bit of a country, but its
population level is as important as in Russia. There is also a divergence of population trend among
departments (都道府県) which is going towards a population concentration, or urbanization.
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Fig. 6. Regional population change in Russia and Japan (1990-2005)
Source: Calculated from the data of Federal State Statistics Service, Russian Federation and
Statistics Bureau of Ministry of Internal Affairs, Japan. The administrative division
map data is of GADM database of Global Administrative Areas (http://www.gadm.org/)
Note: Best viewed in color.

3. REGION AND CITY – THE URBANIZATION TREND
The Far Eastern federal district of Russia and Hokkaido of Japan, are somewhat similar features. The
population of Far Eastern federal district is 6.3 million and Hokkaido is 5.5 million in 2010. They are
facing each other, both experiencing the population decline, ahead of other regions in each country.

Fig. 7.Population trend of Khabarovsk and Sapporo, Far Eastern federal district and Hokkaido
Source: For Khabarovsk, the data from 1858 to 1939 are by Jan Lahmeyer (http://www.
populstat.info/), from 1950 to 2005 are by United Nations “World Urbanization Prospects :
The 2003 Revision” and for 2010 is Federal State Statistics Service (www.gks.ru). For Sapporo,
throughout the period, the data are by City of Sapporo (http://www.city.sapporo.jp/toukei/
tokeisyo/02populationl23.html)
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Both Far Eastern federal district and Hokkaido had very little population in the middle of the 19th
century and increased rapidly in the following century (Fig. 7). The population size is sometimes
bigger in Hokkaido and sometimes so in Far Eastern federal district, but since 1965, the growth
of Far Eastern federal district is notable and so the decline since 1990.
Khabarovsk and Sapporo are the capital of each of these 2 regions. The population of Sapporo
increased drastically since 1945 and it is still growing. There was a short period of time that
Khabarovsk’s population was the same level of Sapporo just before the end of the World War II
but the Khabarovsk’s population increase since then is modest, compare to that of Sapporo. Since
1990, the population of Khabarovsk is stagnant, but considering the sharp decline of the Far Eastern federal district population, the stagnation means that it keeps on attracting people to stay in.
Now the population of Sapporo is 1.9 million and Khabarovsk is its 1/4, of 581 thousand
population. A capital of 5 to 6 million can be either 2 million or half a million population. The
difference can be of course due to the vast size of Far Eastern federal district but there are several
other factors which can be figured out.

4. MOBILITY
Among multiple factors affecting urbanization, often neglected phenomenon is the mobility of
people. The data of mobility are various and it is difficult to obtain a comparable data on different
countries. Also, with recent globalization and development of mode of transportation, the migration, especially international one attracts the attention of general public and it gives the impression
that everybody moves in this modern world. However, data show the reality the most truthfully.
In both Russia and Japan, it is asked in the census how long people lived in the house they are
living at the time of the survey. In case of Russian census in 2002, the answer is compiled to the
categories “since birth”, “since 1992-2002”, “since 1989-1991” and “since 1988 and earlier”. For
Japanese census of 2010, the same question was compiled with the answer categories of “since
birth”, “less than 1 year”, “1 to 5 years”, “5 to 10 years”, “10 to 20 years” and “more than 20
years”. Thus here, using the answer category of “since birth”, a comparison between the Russia
and Japan is possible.
The rate of people who has been living in the same house since birth, in other words, those who
never moved in his/her life, is 56% in Russia and 12% in Japan. Contrary to the image of mass
relocation, promulgated by Soviet government, the mobility in Russia is clearly lower than that of
Japan. This is partly understandable as this rate of “immobility” is found to be stronger in more
traditional society such as in different parts of Africa.
The regional variation of this rate is shown in Fig. 8. In Japan the highest rate of people who
lived in the same house since birth (hereinafter referred to as “immobility rate”) is 21.9% of
Yamagata prefecture and the lowest is 7.1% of Tokyo. The urbanization of Tokyo proceeded
sharply during 1960’s and 1970’s with massive immigrants from all over Japan, so the lowest rate is understandable. However, the second lowest is Hokkaido of 7.6%. Whether it is
due to the young history of habitation of Hokkaido or some other reasons is not clear at this
stage but the further investigation can shed light to the nature of population in Hokkaido.
In Russia’s case, the highest immobility rate is 79% of the Republic of Dagestan and the lowest
rate is 20% of Khanty-Mansijsk autonomous district. Khanty-Mansijsk, together with neighboring
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Yamalo-Nenets autonomous district and Tyumen region, is the oil-boom immigrant rich region
and population is also increasing strongly (Fig. 6), and it is natural that the immobility rate is low
in those regions. However the next lowest rate is that of Magadan region in Far Eastern federal district. If we compare the immobility rate on federal district level, the Far Eastern federal district’s
rate, 49%, is the lowest in Russia, much less than that of the city of Moscow (57%). The lower
immobility can be caused by the same reason as Hokkaido but further analysis would be needed.

Fig. 8. The rate of people who are staying in the same place since birth (immobility rate)
Source : Calculated from the Census data of 2002 for Russia and of 2010 for Japan. The
administrative division map data is of GADM database of Global Administrative Areas
(http://www.gadm.org/)
Note : Best viewed in color.

5. CONCLUSION
Overwhelmed by the huge surface area of Russia, it is intimidating to make a comparison between Russia and Japan, but especially focusing the 2 regions, Far Eastern federal district and
Hokkaido, we can find number of similarities. Urbanization is an inevitable phenomenon in the
modern world where a certain coagulation of population is necessary to provide basic social
services such as education and health care. As a proof, under a severe population decline in the
two regions, the capital cities, Khabarovsk and Sapporo are resisting to maintain its population.
For the coming decades and centuries, the population distribution will naturally be transformed
by the trend which is already exhibited now. However, the urban centers will remain to be the hub
of the region for the land conservation and management. There should be more interaction and
collaboration for the sustainable future.
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Research on indicators
for evaluating the heat-reduction effect of green spaces
Yuki Hiruta1*, Mikiko Ishikawa
Environmental Planning and Design Lab.
Dept. of Urban Engineering, the University of Tokyo7-3-1 Hongo Bunkyo-Ku Tokyo, 113-8654

ABSTRACT
This research aims to identify indicators which explain the effect of green spaces on air temperature. Firstly,
we set up three indicators: Crown Area, Tree Volume and Natural Ground Coverage. Secondly, distributions
of the three indicators were digitized in different ranges from the measuring point of air temperature at a total
of 14 points in Tokyo’s 23 wards. These indicators were then compared with the observed values of air temperature temperature by month and by hour. Two implications were drawn: for practical evaluation of heatreduction effect of green spaces, 1) it is far reliable to specify the features of green spaces into Tree Volume
and Natural Ground Coverage, rather than applying Crown Area alone; and 2) it should be considered that
the relation between green indicators and air temperature entails seasonal, hourly and range scale variations.
Keywords: Green spaces, indicators, air temperature, crown area, trees volume, natural ground coverage

1. INTRODUCTION
Today, heat environmental problems in urban areas have become critical. A number of studies
have claimed enhanced risks of heart strokes, increased demand for energy, and concentrated
downpour during summer time1). Responding to these issues, several studies have addressed the
temperature reduction effect of greens spaces, namely “cool island phenomenon” and “seepingout phenomenon.”e.g.2).In fact, most of municipalities in Japan take greening approach as a countermeasure to such heat environmental problems.
With regard to green spaces, it is important to understand the relationship between green spaces
and thermal environment. It enables a rational evaluation of greenery approach to temperature reduction. In addition, by analyzing the relationship upon specific indicators of green spaces, exact
target of green elements that could improve thermal environment can be clarified. To the practical
end, it is preferable to identify quantitative green indicators that well explain the fluctuation of
thermal environment. In this regard, correlation analysis helps assess the quantitative effectiveness of the elements.
In this research, thus, distribution of spatial elements in different range scales were taken as indicators of green spaces, while air temperature was taken as an indicator of thermal environment.
First, three indicators were chosen as green parameters: Crown Area, Tree Volume and Natural
Ground Coverage. Second, using the GIS, those indicators were digitized within several range areas from the measuring points of air temperature at a total of 14 points in Tokyo’s 23 wards. These
indicators were then compared with the observed values of air temperature by month and by hour.
Through the correlation analysis, this research identified indicators that have the most significant
explanatory power to the fluctuation of air temperature. The results will help develop effective
green spaces which improve thermal environment. Furthermore, it aimed to acquire reliable indi* hiruta@epd.t.u-tokyo.ac.jp; phone 81- 03-5841-0234 (20234); fax 81- 03-5841-0234
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cators which enable evaluation of measures applied on the ground. Different from previous studies in the same sector, this study features four points as discussed below:
First, this research emphasized the periodic change of thermal environment. Since it was reported
that intensity of thermal environment changes by hour and by season3), it is reasonable to anticipate that the relationship between green space and air temperature also change periodically.
Besides, Since air temperature is influenced by various factors such as wind power, anthropogenic
heat and surrounding spatial elements, it is difficult to distinguish the temperature reduction effect
of green from other factors. Therefore, this research took particular attention to periodic change of
the relation to bring out the temporal conditions that statistically significant correlation between
the said element and air temperature is observed.
Second, we focused on segmented urban green. Green spaces are often scattered as small plots in
urban areas. Narita and others suggested that transpiration rate of single tree is 1.6 times as much
as that of densely planted trees 4); even the smaller plots of green, which are dispersed across
the urban landscape, influence air temperature as a whole. In previous studies, however, little attention has been paid to detailed green features. Commonly, coarse grids derived from satellite
images data are applied to analyse large regione.g.5), in which only the element that shares the
largest percentage of a mesh is chosen to represent the entire area of the mesh. In such cases, it is
hardly understood which element actually has greater impact on air temperature among other elements in the mesh. Therefore, the present study quantified the size and volume of each single element using detailed GIS data based on an interpretation of high-resolution Digital Ortho Photo at
a resolution of more than 30cm, which was also confirmed and updated through the field survey.
Third, we focued on vertical structure of green spaces. In previous studies, indicators were usually
measured as a percentage of an element in the area through interpretation of aerial photograph or
satellite image, reflecting the projected areas of tree canopies, if any. However, there are actually
areas with different features under tree canopy, which may have different types or significances
of impacts on air temperature. For example, different effect is incurred between soil surface and
paved surface, both of which are neglected by the aerial photo data if located under tree canopies.
Finally, we employied tree volume as an indicator using the height models: Digital Elevation
Model (DEM) and Digital Surface Model (DSM). By comparing the effects of Crown Area and
Tree Volume, we aimed to acquire a more effective indicator on air temperature. In fact, tree
volume was subjected as an indicator in a few previous studies. For example, Heiden and others
studied automated identification of surface materials and employed tree volume as one of the indicators. Yet, a very few studies have reported about direct association between tree volume and
green functions such as air temperature reduction.
Note:
Digital Surface Model (DSM) is the height values of the earth’s surface including all objects on it.
Digital Elevation Model (DEM) is obtained by subtracting the object’s hight from DSM. In present
research, we employed the 2m grid Shape format data with hight, which is obtained by aerosurvey
conducted within a period from September, 2006 to January, 2007.

2. METHODOLOGY
2.1 Study area
Study area covered 23 wards in Tokyo. A total of 14 spot areas were surveyed, each of which
covers 150 m in radius from Air Pollution Monitoring Stations. The spot areas are scattered within
Tokyo’s 23 wards. Study area and the surveyed spot areas are shown in Fig. 1.
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Fig. 1 Study area and surveyed spot areas

2.2 Air temperature data

This research employed the data observed at Air Pollution Monitoring Stations. Since we emphasize the periodic change of thermal environment, data were obtained from those stations that measure air temperature 24 hours a day and 365 days a year. Specifically, data from 2005 to 2009 were
employed. Among all the stations, Ambient Air Pollution Monitoring Stations were employed but
Motor Vehicle Exhaust Monitoring Stations were not because the latter may have been affected by
anthropogenic heat. In addition, the stations with the height of thermometric point higher than 2 m
were excluded because this research focuses on the change in air temperature on the ground surface.
2.3 Green indicators

Three indicators were chosen as green parameters: Crown Area, Tree Volume and Natural Ground
Coverage (Fig.2). Crown Area represents the total projected area of tree crown, which was recognised by aerial photographic interpretation and field survey. Tree Volume represents the volume of
tree, for which value was calculated by multiplication between crown area and the tree height. For
the height of trees, the difference between the values of Digital Elevation Model (DEM) and Digital
Surface Model (DSM)) was applied. Natural Ground Coverage shows the total area covered by soil,
gravel and/or grass, including the ground surface under tree crown that cannot be distinguished by
aerial photographic interpretation. Natural ground coverage was determined by reference to urban
planning GIS data built by the Tokyo metropolitan government, which was confirmed by field survey.
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Using the GIS, those three indicators were quantified within circle areas of 20 m, 40 m, 60 m,
80 m, 100 m, 120 m, 140 m, and 150 m in radius from the measuring points of air temperature.
A significant correlation was indicated between Crown Area and “ratio of green coverage
areae.g.7)”: the degree of determination coefficient was 0.9999. Although “ratio of green coverage area” is frequently used by municipalities, crown area was employed as an indicator because
it is meaningful to compare Crown Area and Tree Volume and gain practical knowledge about the
influence of tree height which is calculated by those two indicators.

Fig. 2 Conceptual images and data creation methods of three green indicators
Note:
For aerial photographic interpretation, we employed Digital Oltho photograph at 30 cm resolution,
which is obtained by aerosurvey conducted within a period from Octorber to Norbember, 2009.

2.4 Comparative analysis method

Firstly, hourly temperature data of each day from the first day to the last day of each month were
averaged, by which a total of 24 mean hourly temperature data were obtained for each month.
Those mean values were then tabulated in a table having month on the vertical axis and hour on
the horizontal axis. As a result, a total of 288 mean values―24 hours by 12 month—were tabulated in a table for each of 14 stations. (Fig.3 step1)
Secondly, the indicators of green spaces were digitized within eight ranges of circle areas: 20 m,
40 m, 60 m, 80 m, 100 m, 120 m, 140 m, and 150 m in radius from the measuring points also for
each of 14 stations. (Fig.3 step2)
Then, correlative relationship between the hourly mean air temperature and the quantified green
indicators were analysed for 14 stations. Thus, correlation coefficients were obtained for a total of
2,304 values―24 hours multiplied by 12 months and by 8 ranges. For this research, those 2,304
values were defined as comparative analysis utits. (Fig.3 step3)
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Based on the obtained correlation coefficient and determination coefficient, 1) the green indicator contributing to air temperature the most was identified among three indicators, and 2) the
conditions in which each indicator has a strong correlation with air temperature were classified.

Fig. 3 Work flow of comparative analysis

3. RESULT
3.1 Verification of the indicator that affects air temperature the most

To reveal which indicator has the strongest explanatory power to air temperature, simple linear
regression analysis was exercised. Three indicators were used as explanatory variables and air
temperature was used as an explained variable. Then, determination coefficients of three indicators and air temperature were computed and compared to each other in each of 2,304 comparative analysis units. Among three indicators, the indicator that showed the highest determination
coefficient is shown in Table 1. In other word, the indicators that have the strongest explanatory power to air temperature by range scale and by hour are shown in the table. “CA” represents Crown Area; “TV” for tree volume, and “NC” is for Natural Ground Coverage. The blank
cell represent that correlation was insignificant at the 5% level: p-value was more than 0.05.
According to the result shown in Table 1, in every range scale, Crown Area had the strongest
explanatory power only a few units out of 288: one to five units according to range scales. Tree
Volume had the strongest explanatory power especially in the daytime of summer season. Natural
Ground Coverage had strongest explanatory power during night time especially in the 40m range.
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Table 1 Indicators that have strong correlation with air temperature by month, hour and range scale
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Note:
Colored cells in table 1 show the type of indicator that has the strongest
explanatory power over the other indicators for particular unit: “CA”
for Crown Area, “TV” for Tree Volume and “NC” for Natural Ground
Coverage. In the blank cells, significant correlation was not observed at
5% level for all of three units.
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Fig. 4 Indicators that contribute to air temperature by hour, range scale, and season

Fig. 4 summarised Fig. 1 by season. A series of concentric circles show the range scale from the
measuring points, while the circuit shows the time series that goes round from 0:00 to 24:00 in
clockwise. In spring (April), Natural Ground Coverage is the only contributor to air temperature
significant in the night time from 20:00 to 8:00 in the range of 20 m to 100 m. In summer (July),
Tree Volume contributes in the daytime from 8:00 to 15:00 in the range of 150 m or more. In
autumn (October), Natural Ground Coverage contributes in the night time from 16:00 to 8:00, in
which the range becomes narrower from 150 m to 60 m as the time progresses. Tree Volume is
another contributor in this season significant in the afternoon from 11:00 to 17:00 in the range of
150 m. In winter (January), Natural Ground Coverage contributes to air temperature in the afternoon and night time from 15:00 to 8:00. The range becomes continuously narrower from 150 m
to 80 m as the time progresses.
To summarize, Tree Volume contributed focusing around the daytime in summer. Natural Ground
Coverage contributed during the hours of darkness in autumn to spring. Crown Area did not show
contribution under the most condition. As just described the most contributing indicator is vary
based on time and range scale.
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3.2 Ranking of indicators by significance of contribution to air temperature

Table 2 shows the rank of indicators based on the determination coefficient, taking the result in
the range of 40 m for example.
Table 2 Ranking of the green indicators in terms of significance of determination coefficient by hour
(40m range)

Daytime in summer: form April to October, the order of determination coefficient was Tree Volume, Crown Area and Natural Ground Coverage, in descending order. During the hours of darkness all year round, and daytime in winter, on the other hand, the order of determination coefficient was Natural Ground Coverage, Crown Area and Tree Volume. Determination coefficient of
Crown Area was second significant in 237 month-time units out of 288 (82%), suggesting weaker
explanatory power in wide range of time and season.

Fig. 5 Determination coefficient of green indicators with air temperature by range scale
(July/12:00 (left) and January/21:00 (right))
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Fig. 5 shows the determination coefficient by range scale, using the example of 12:00 o’clock in
July and 21:00 in January. The determination coefficient of Crown Area (yellow) lays between
other two indicators both in summer day-time, the hottest time and winter night-time, the coldest
time. Same tendency was observed in other range scales.
3.3 Evaluation of hour and season when correlation becomes strong

To understand the periodic change of the relationship between green and air temperature, correlation coefficient between each indicator and air temperature are shown in Table 3 by comparative
analysis utit. In this table, range of 40m was taken as an example. The blue cell shows negative
correlation and darker color indicates stronger correlation. In blank cells, the correlation was insignificant at the 5% level: p-value is more than 0.05.
Positive correlation was not observed in any month-time unit. Negative correlation was observed
in different month and time ranges by type of green indicator.
Table 3 Correlation coefficient between green indicators and air temperature (40 m range)

According to Table 3, correlative relationship between Tree Volume and air temperature was observed in summer daytime: 8:00 to 17:00 of May to November. Correlative relationship between
Natural Ground Coverage and air temperature was observed in night time; it was strong especially
in autumn evening. Correlative relationship between Crown Area and air temperature was the
most significant during the time in between those other two indicators showed strong correlations.
The strongest values of correlation coefficient of air temperature were found: with Crown Area,
-0.90 at 17:00 in October; with Tree Volume, -0.84 at 16:00 in October; and with Natural Ground
Coverage, -0.94 at 17:00 in October.
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3.4 Evaluation of range scales where strong relationship is observed

To understand the most affective range scale where strong correlation with air temperature is observed, the smallest (strongest) value of correlation coefficient in each range scale was compared.
In addition, the number of month-time units (cells in the table) which are significant at the 5%
level was also compared among different range scales.
Fig. 6 (left graph) shows the smallest (strongest) value of correlation coefficient in each range
scale between each green indicator and air temperature from 2005 to 2009. Fig 6 (right graph)
shows the number of month-time units which are significant at the significance level of 5% in
each range scale.

Left graph: the smallest (strongest) value of correlation coefficient
Right graph: number of month-time units which are significant at the 5% level

Fig 6 Range scales where relationship between green indicators and air temperature are significant
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According to Fig. 6, correlative relationship between Natural Ground Coverage and air temperature was strong in the range from 40 m to 60 m. However correlative relationship between Tree
Volume and air temperature had no recognizable peak of relation in every range scale. Relationship between Crown Area and air temperature showed intermediate shape between those for Tree
Volume and Natural Ground Coverage.

4. DISCUSSION
In this research, three types of green indicators were compared to each other to see which one of
them has strong explanatory power to air temperature in what condition—time, month, and range
scale. As a result, Tree Volume was found contributing to air temperature in summer daytime,
and Natural Ground Coverage in night time, while Crown Area did not show strong explanatory
power in most of conditions. In fact, explanatory power of Crown Area to air temperature was
second strongest in many of time-month units. It was understood that the relation between each
indicator and air temperature varies in accordance with season, time and range scale.
Two conclusions were drawn: for practical evaluation of heat-reduction effect of green spaces,
1) it is far reliable to assess the features of green spaces with Tree Volume and Natural Ground
Coverage, rather than Crown Area alone; and 2) it should be considered that the relation between
green indicators and air temperature entails seasonal and hourly variations.
The substantial reasons for the first conclusion are discussed: Firstly, we discuss the reason why
Crown Area has weak explanatory power as compared to other two indicators. The environmental
property represented by Crown Area can be considered as a mixture of Tree Volume and Natural
Ground Coverage with the following three findings and considerations. 1) Determination
coefficient of Crown Area was second ranked in most month-time units. 2) Since tree habitats
tend to entail natural elements such as soil and grass land, Crown Area that is captured from
the air has strong correlation with Natural Ground Coverage. However, when both of them are
compared, Natural Ground Coverage represents the property of the ground coverage more. 3)
Since Tree Volume is the value calculated by multiplication between Crown Area and tree height,
Tree Volume tends to have strong correlation with Crown Area. However, when both of them are
compared, Tree Volume represents the property of trees more accurately given less effect from
ground coverage.
Secondly, strong explanatory power of Tree Volume in summer daytime is probably associated
with insolation shielding effect and evapotranspiration effect of tree that are more functional in
such a condition when temperature is high and solar insolation is strong. It supports the tentative that Tree Volume well represents the effect of “tree” among other elements of green spaces.
In addition, we consider atmospheric stabilization as a reason why Natural Ground Coverage
contributed more in night time. Radiation cooling and low heat-storage capacity of Natural
Ground Coverage can be maximized in the stable atmosphere at night. These reasons support the
tentative that Natural Ground Coverage is an indicator that accurately stands for natural elements
of the ground as compared to other indicators.
Thus, Tree Volume and Natural Ground Coverage are considered as better indicators for evaluating
the heat-reduction effects of “tree” and “natural ground coverage” respectively. On the other hand,
Crown Area is not always considered as an indicator that well explains the change in air temperature.
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As The strength of the relation between each indicator and air temperature periodically changes,
the range scales in which strong correlation between green factors and temperature also changes.
Therefore, to understand the variation of relationship by range scale, we need to focus on periodical change of the relationship at the same time.
“Ratio of green coverage”—the area covered with green elements—is an indicator that has been
used by many institutions. In the perspective of availability, it is a very useful indicator. However,
in terms of evaluating the heat-reduction effect of green spaces, this research concluded that
more specific indicators, such as Tree Volume, Crown Area, and Natural Ground Coverage, are
more reliable than “Ratio of green coverage”. As geospatial information technology is making
outstanding progress in recent years, processable data volume is also increasing. Therefore, there
is a great possibility that three-dimensional green indicators like Tree Volume will turn into actual
utilization in near future.
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ABSTRACT
Already half of the world population lives in an urban environment and urbanization has been called perhaps the most development phenomenon of our current time. As opposed to the rural environment, the
urban regions offer more and serious opportunities for socio-economic development. That is one of the
reasons millions of people migrate to large metropolitans to live the urban dream. Urban poverty manifest
in many forms and is a serious issue affecting the urban environment all around the world. This essay
provides an apercu of the living environment in the slums of Mumbai. More than 50 % of the city lives in
these slums and their living conditions are very deplorable despite the various government efforts. We will
see how NGOs like SPARC and SRS have contributed to the betterment of the Mumbai urban environment
and the lives of millions of slum dweller. From provision of water and sanitation, to the resettling of entire
slums NGOs in Mumbai play an upfront role in remedying the issues of slums and the problems they create,
while respecting and increasing the dignity of the slum dwellers.
Keywords: Urban Environment, Mumbai, Slums, Non Governmental Organizations, Slum Rehabilitation
Society, SPARC

1. Slums of Mumbai
The 2009 Urban Poverty Report (India) estimated that by 2030, 575 million people (41% of total
population) will live in the towns and cities of the Asian economic power, compared to the then
28% (286 million). The same source reported an estimate of over 80 million poor people in cities
and towns of India. As per 2001 census enumerated that the slum population of India was 42.6
million that is 15 per cent of the total urban population, given that only 12.7 % of the total Indian
towns officially reported to have slums (Risbud 2009). The census data suggested 11.2 million
slums dwellers only in the state of Maharashtra. Mumbai (previously known as Bombay), the
capital of Maharashtra state, is presently the largest urban agglomeration in India, with estimated
population of 18 million in 2000. Mumbai is also the economic and cultural heart of India. In the
census 2001 of India, Greater Mumbai alone counted 1,959 slums settlements with a population
counting at 6.25 million that is 54% of the city (Risbud 2003). On its website, SPARC, an NGO
which has been involved in helping and surveying slum and homeless people in Mumbai estimates that in the city 62% of the total population lives in the informal housing and slums, spaces
which often have inadequate sanitation, light, electricity and water. It is very difficult to survey
and accurately measure the amount of people homeless or living in informal housing, however,
although it is undeniably reported to constitute more than half of the population of Mumbai, they
occupy only 6-7 % of the cities land area (Swaminathan 1995). Nijman (2009) re-evaluated this
figure to 12% of the city area.
The urban poverty and housing problem is not recent to Mumbai as has been on historical records
for more than 150 years (Nijman 2009). Mass of rural peasants migrated to live and work in the
then prospering Bombay. Migrant workers would then pull more relatives and acquaintances
into the settlements, until very closed and identifiable groups of settlements were formed. Caste,
religion, region of origin and profession were what determined the characteristics of these settlements. Although the British colonials were made aware these informal settlements, nothing
was done to remedy to the situation (Dosal 1991 in Nijman 2009) and it was only to become
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an uncontrollable situation after the independence of India in 1947. By that time the migratory
pressure of the poor and rural people to occupy all empty plot of land in Mumbai. These lands
are undeveloped lands owned by various parties- the Central Government, the Municipality, the
State, Private owners, and Government agencies like Power, Air, Ports and Rail companies. Another lands occupied are lands that are not fit for human habitation, like low lying areas, marshy
lands, hillsides, pavements, garbage dumps and sides of railway tracks.
Officially, in India the definition of slums is given by the statutorily under the Slums Area (Improvement and Clearance) Act of 1956, as “areas which buildings are unfit for human habitation,
or are by reason of dilapidation, overcrowding, design of buildings, narrowness of streets, lack
of ventilation, light or sanitation facilities or a combination of these factors, are detrimental to
the safely, health or moral” (Chakraborti 1995 in Karn & al. 2003). The various types of people
who reside in informal and unfit housing in Mumbai may be classified as the following. Firstly,
the homeless, who live along the footpath or other temporary places, without much of sheltering. Secondly the pavement dwellers, who live in more or less fixed locations in small shelters
made of loose materials. Thirdly the slum dwellers, who live on unpermitted or unfit zones, but
with more or less more fixed types of housing whose construction varies from plastic sheets to
reinforced concrete. And lastly, the chawls dwellers, chawls are actually formal and permitted
housing units conceived for single male workers, and such living spaces where provided by the
industrial employer, but due to the restructuring of the workforce, change of composition of the
residents, overcrowding and not maintaining the premises for several years, the chawls have become an unsafe, unhealthy and undignified place of residence.
2. Environment and Life in Mumbai Slums
The main part of this essay explores how the NGOs deal with some of the most pressing problems of the slums dwellers, like the supply of water, provision of toilets, formal housing and the
dignity of living. So, in this part, I will give a glimpse of how life is for the slum dwellers and in
what kind of environment they, men and women, old and young live and strive for life. There are
hundreds of slum-like areas in Mumbai and each of them is different, in many regards. For example on regards of the community structure, the age of the settlement, the construction materials,
the availability of basic services, affiliation to influential political leaders, the owner of occupied
land, the size of the zone and the industries linked to the slums, main source of hazards, etc. All
the slums or slum-like settlements are quite different from each other, however there are main
properties common to many slums and millions of people live in these common conditions.
The most vital problems are the shortage of water and sanitation services to these people. As the
housing is illegal the municipality cannot provide water supply and sewage to these people, and
also do not allow the construction of these even by the residents themselves. In most cases, when
they are discovered the municipality authorities remove or destroy these installations. So, the
slum dwellers in most instances have to walk long distances to collect or steal water, and defecate
in the open, several times a day. This creates a very parallel and hypocrite lifestyle and inequality
with other people who live in the city, who lead a much desirable and dignified life, within the
same macro space of the same metropolis where all contribute to the subsistence and development
of each other. In addition with the deprivation of basic needs, the slum dwellers also constantly
live both in fear and insecurity of eviction, unemployment, harassment, violence, hunger and
against the wrath of natural calamities like, floods, cold and epidemics. One can imagine what in
what kind of environment and psychology more than half of the citizens of the biggest metropolis
are living in on such a long term, this is no less that an enormous socio-environmental time-bomb.
Although Mumbai slums in general do not have organized sewage disposal, or drainage system,
or formal water supply through pipes, majority of them have access to legal or illegal electricity
and a considerable number of household can afford to use household items like television, re353
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frigerator and air coolers (Chatterjee 2010). Water is fetched by women from early morning and
have to sometimes queue and walk for hours just to get water for bathing and washing purposes.
Water for cooking and drinking are can be bought at a rate 5 times more than that paid by other
people with proper water supply. Given that in general each slum household has 4 to 5 members,
consumption of water can be as low as 15 liters per person (Swaminathan 1995); even if the official
figures of the whole city is 158 liters per person per day in Mumbai (Bapat & al. 2003).
In 2002-03 Karn & al. published the results of the surveys of 1070 slum-type households in 4
different location of Mumbai- three slum location and a group of hundreds pavement dwellers. In
general, in terms of E.coli (a measure of the level of bacteria in waster) an level of 100 CFU/100
ml is acceptable for drinking and 600 CFU/100 ml for bathing, the water sample collected from the
drain and creek near slums and which are the main water for daily commercial and domestic use,
was found to be between 5x106 and 12x106 CFU/100 ml. The same study suggest a high relation
between the poor quality of surrounding water sources and the high amount of the water-related
diseases among which Diarrhea, Typhoid fever, and Cholera were the most frequent. However no
contamination was noted from the samples collected from the taps in the slums. Among the pavement dweller, only 2 % owned their own tap, 7 % stole water from somewhere, 17 % bought from
vendor or neighbors and 74 % get their water after queuing for hours at the rare public tap stands.
Many places are alimented by tankers and the lives of the residents have become heavily dependent
on the timing and arrival of the tanker.
In July 2012, the influential Indian TV show Satyamev Jayate discussed the issue of water to the
poor in urban and rural areas, and many testimonies of how the ‘tanker culture’ had influenced
and dictated the life of thousands of people was brought forward. Frequent flight and pushes at the
collection point have also caused the deaths of few.
Bapat & al. (2003) have collected hundreds of testimonies from slum and pavement dweller in
Mumbai and nearby cities. Their testimonies are very good tool to understand how serious and
extended this issue is. A pavement dweller said: “We used to go in search of water at 3.30 in the
morning and collect three or four handaas by seven o’clock. If we did not get water we used to buy
well water. Even now we have to buy well water for five rupees per handaa. We buy four or five
handaas per day; just for cooking…Local elections took place two month back. Our only demand
was water- whoever gave us water would get our votes…”
Another woman from the slums said: “I have lived here for 24 years. Until four years ago water
was a big problem. We used to go to the police station for filling water; sometimes we used to fill
it where a water pipe had a leak. We used to go looking for a leaking pipe…Sometimes there is no
water for two days. These days the problem has become acute. Sometimes the water is so dirty; I
filter it through two layers of cloth. You need clean water for drinking, otherwise you fall sick. We
use the dirty water for washing and bathing.”
Slum dwellers near the rail tracks said: “…The municipality has provided five taps, but there is no
road besides the tracts to reach them. So we had to walk 10-15 minutes to reach between the tracks.
There used to be a lot of fights for filling water. We had to queue for as long as an hour and had
to leave our children behind. Once my small daughter walked out of the house and sat on the rail
track. I saw the train approaching as I walked back with water. I threw the handaa and ran towards
my daughter; I managed to pick her up just before the train roared past…”
Another person living in Pune, a city near Mumbai, facing similar water problems added: “My
children are very young and cannot fill the water. So my sister stays at home and waits for the
tanker. In order to be at home when the tanker comes, she has stopped going to school. She studies until third standard. Occasionally, if the tanker does not come, we are really short of water.
We cannot wash the cooking utensils or bathe. We have to get water from Nagpur Chawl (a slum
settlement) which is more than a kilometer away…When the tanker comes there is a scramble for
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water. There is always a big commotion. We had an awful accident two years ago. A young girl
got crushed under the wheel of the tanker as she hurried to get her turn to fill the water before the
tanker came to a halt.”
The provision of toilet is also a very serious issue that came out of the literatures. Karn & al. (2002)
also noted that in all the settlements access to toilets was a serious problem. Private toilets attached
to dwelling is quasi inexistent, and the choice for the slum dweller is either to use public toilets
within their area or in other area, or to defecate in the open. For example the Muttumariamma
Nagar does not possess one single toilet seat, and all its dwellers have to practice open defecation.
Usually, women do it under the cover of darkness either early morning or late in the night. It is not
rare that they are harassed in such delicate situations. Slum dwellers near the railway tracks have to
other open space other than between the tract to defecate, and both man and woman have to suffer
the constant humiliation of been seen by train commuters along the busy lines. Accidents are not
rare and dead bodies on the tracks are part of the regular scene (Bapat & al. 2003). Various efforts
at all levels were attempted to resolve this problem.
3. Change in Housing Policies
The problem of eviction is another faced by the slum dwellers. The feel of insecurity and fear that
the municipality will bulldoze their shacks anytime without notice is constantly present in the
mind of these people. As early as 1896, the Mumbai Improvement Trust Act gave powers to the
municipality to clear slums within the city. This practice continued since the late 20th century, but
it was with little success. Slum eradication is expensive, is an administrative trouble, reduces the
housing stocks and creates more social problems (O’Hare & al. 1998). Also it also has a heavy
political cost for various political leaders and parties who consider the slum dweller as a vote pool.
Even the trend has largely reduced, many pocket of these unauthorized settlement are still been
cleared in many parts of the city, to give place to commercial projects. For example in May 2007,
350 houses at Amrai Nagar, Navi Mumbai without any notices served. The builder of the land and
the police just shown up in the morning and started the demolition. A 48 year old man even died on
heart attack surprised to see his house been demolished. There was no rehabilitation plan and the
dweller stays on the pavement days after the eradication of their settlement1. Still today, the slum
dwellers have seen their houses disappear overnight, and also suffer the constant harassment from
the police and municipality officers.
Under the change of approach of the World Bank in the 70’s, housing policies in Mumbai took a
new direction (O’Hare & al. 1998). In 1976, Mumbai adopted the Slum Improvement Program
(SIP) and in 1983/84, the Slum Upgrading Program (SUP). The SIP aimed to increase the provision of basic services to the slum dweller, by installing piped water, toilet, drainage, pavement,
lighting and electricity, to the to certain slum settlement which covered around 3 million people.
However due to lack and limitation of funds, the program was not as extended as expected. And no
provision was done for the maintenance of these infrastructures (Ibid).
SUP, was largely under the control of the World Bank and it depended largely on the participation
and consent of the community. Among others it comprises of loans for environmental and housing
improvements. This scheme was not very successful due to the complicated land ownership situations (Ibid).
Many author like, O’Hare & al. (1998), Risbud (2003) and Chatterji (2005), have discussed the
change of housing policies for the slum zones, and have mentioning all a strong resistance and
presence of NGO, and local organizations, those pressures and support have been very influential
in bring in about a more lenient and civic approach towards the slum dwellers and their problems.
1 Source: YUVA, Youth for Unity and Voluntary Action, an NGO supporting slum dweller, yuvaindia.org,
retrieved Aug 2012
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There are hundreds of NGOs and local organizations that have popped up and strive for the betterment of the lives and living environment of the slum dwellers. Some NGO’s have evolved and
become very influential on national and international grounds in the subject of slum settlements.
In Mumbai, NGO’s like SPARC, Mahila Milan, NSDF, YUVA, PROUD, SRS and others are very
influential and have brought many contribution to the lives of millions of Mumbai citizens and
have helped in creating a better urban environment in the city. The following part will discuss
mainly about the works of two groups of NGOs- SPARC (and its alliances), and SRS.
4. SPARC with Mahila Milan and NSDF
The Society for the Promotion of Area Resource Centers (SPARC) was formed in 1984 and began
working with the most vulnerable and invisible of Mumbai’s urban poor - the pavement dwellers.
Working with the pavement dwellers, they formed a network of women’s collectives called Mahila
Milan (“Women Together”). In 1986, SPARC and Mahila Milan entered into a partnership with
the National Slum Dwellers Federation (NSDF), a broad-based organization of the urban poor
founded in the mid-1970s. Together we are known as the SPARC-NSDF-Mahila Milan Alliance.
The ultimate aim of the Alliance is to produce urban and development practices and policies that
are inclusive of the poor.
This alliance is perhaps the most influential and successful of the hundreds of NGOs and federation
working in favor of the betterment of life of the slum dwellers. They act at multiple levels and are
involved in a variety of project, like rehabilitation and resettlement, repairs and upgrading, provision of toilets and pipes water, community surveying and welfare, etc. In this part we will focus on
their efforts of toilet provision and setting up community policing.
As discussed previously, the lack of toilet is a very serious problem within the slum communities.
A minute percentage only has private toilets, and part of the people use public or community
toilet, and most defecate in the open. Although public toilets have been constructed by previous
programs, little is done for their regular maintenance and they are more than 100 people that may
share a toilet seat. A woman in Bapat & al. (2003) testified that: “Toilets in our settlement are awful
because they are not cleaned regularly. They are so dirty that when you squat inside, larvae crawl
up your legs.” Another residing near railway tracks added that: “In Govandi, we used the railway
tracks as toilets. We used to go between midnight and four in the morning because other time there
were people around…We sat between the railway tracks and if a train came, we used to jump onto
another track. There are frequent accidents and every week or so, someone used to get hit by a
train….”
In a government’s slum sanitation program, in 2000, the Bombay Municipal Corporation open the
bids for the ten wards where 20 toilet blocks each were to be constructed. World Bank approached
SPARC and asked them to participate in the bidding process, agreeing to change it if they would
participate. SPARC agreed because of the desperate need for toilets in Bombay/Mumbai, because
the money was lying unutilized and would lapse shortly and because they realized that the only
way to change this whole process was to enter into it and change it from within. SPARC and
the Alliance submitted the tenders for all ten projects. SPARC placed an Rs 24,938,500 (about
US$554,189) bid per ward. They sought to take on ten blocks in this bidding round and a further
four in the earlier round. They won the contracts as their bids were almost 10 million rupees less
than any other group (Patel & al. 2000). Later Chinai (2002) reported that SPARC had then won an
open tender and won $ 9 million worth of contract to construct 320 toilets blocks.
But this time, the concept of providing toilets is different. In Ganesh Murthy Nagar slum, women
communities have taken the initiative for managing their two-storey toilet block. These toilets have
even special toilet seats for children. They are not free and families have to pay one-time deposit
for a maintenance fund, and monthly fees are collected for the users, in exchange of clean and safe
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toilets, with 24 hours provision of water and electricity. Caretakers have been appointed, who live
with their families in an airy room on the second story. Toilets are cleaned several times daily by
in-house caretakers who work a 24-hour basis. The room extends onto a terrace, which holds a
huge water tank, and provides space for community meetings (Chinai 2002).The fees seemed to
be acceptable by the slum dweller, and slums all around the country are demanding such toilets.
Another very important contribution and innovative work by this alliance of NGO to improve the
life of the slum dwellers is to provide for community policing. With the support of the Commissioner of Police in Mumbai, by September 2004, 65 slums in the city was had ‘slum police panchayats’ (Jockin 2004). Panchayats is an Indian term usually used in rural area, for the informal but
much respected community judiciary system. In the case of Mumbai, each slum police panchayats
are composed on ten representatives of the community (or which seven female and 3 males), plus
a local police officer. Usually in rural area, panchayats are composed only of males, usually old in
age. But, in the slums, women are disproportionately victims of crimes in the slum, thus the decision to have more women in the panchayats.
These groups of police helpers are all formalized by wearing a photo-badge authorized by the
commissioner of police, and provisions are made that they are given an office (like police station)
within the slum area. These helpers are however appointed by the local organization, not the police.
The panchayats establish a permanent partnership the Police and the slum dwellers. The residents
get to know better the police helpers and the Police ensure accountability to the helpers to the residents.
The community police constantly patrol the settlement and resolve minor issues before they escalate into violence and other serious crimes. According to Jockin & al. (2004), this type of policing
has proved more effective in dealing many issues such as domestic quarrels and boundary disputes
amount neighbors. For slum dwellers these police panchayats are much quicker and easier to use,
that to lodge a formal complaint in a police station. This, also free more time for the Police to deal
with more serious crimes, instead to taking entangled most of the time resolving minor disputes,
and dealing with the administrative procedure in dealing with them.
In the slums, brewing illegal and artisanal alcohol is very lucrative business, but very hazardous
for consumers and creates violence and other crimes. Jockin & al. (2004) also mentioned that
despite the panchayats don’t have the powers of the Police, in some slums they, with the support
of Mahila Milan, have successfully put pressure on the illegal alcohol brewers and sellers to stop
their business. These people were then diverted towards other jobs and rewarded with new houses.
Following the success of the community police, this revolutionary urban panchayats is spreading
all over Mumbai.
We have seen how SPARC and their alliances have been able to make a real difference with the
entrepreneurial and grass root approach. They are also contributed also in several projects ranging
from installing pipe water to resettling whole slums. Also, very importantly SPARC has been able
to survey and enumerate and survey the slums so accurate, that their data are vital to better understand the slum dweller problems and how to deal with them.
5. Slum Rehabilitation Society
The Slum Rehabilitation Society (SRS) was the first organization dedicated to slum rehabilitation
in Mumbai. The organization was founded in 1972 by Mr. Adolf Tragler, an Austrian who had been
working in welfare services in Mumbai. The ultimate aim of SRS is to provide slum dwellers with
a legal, self-contained home having basic amenities such as: a raised kitchen platform, a toilet and
a bathroom - conveniences not found in Mumbai’s slums. SRS mobilizes and organizes slum dwellers to improve their living conditions. The organization works with communities, facilitating their
relocation to permanent housing, forming housing societies, training former slum dwellers to main357
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tain their homes and helping them develop programs to improve and care for their environment.
Capacity building, income generation, education and the empowerment of women and children are
all aspects of SRS’ work, part of a “post rehabilitation” program designed to help individuals adjust
successfully and take charge of their changed lives.2
Nijman (2008) described how the SRS had successfully rehabilitated the Ganesh Nagar D (GND),
with few innovations, overcoming the several problems in the doing. GND is a fairly small slum
covering about 3800 m2, and highly densely populated with population of around 1900.The community comprises of about 390 families with an average size of five members. Most people do not
hold permanent jobs and quite a few are daily wage earners. A small number are self-employed.
Those with permanent jobs, mostly in the government sector, especially the Railways. The average
household income is Rs. 5000 per month.
By the implementation of the government’s Slum Rehabilitation Scheme of 1995, the land would be
legally transferred to the GND residents, if the rehabilitation goes according to the requirements of
the Scheme. The Scheme also has provision for private developers to get interested in the rehabilitation program of slums. Additional and transferable development right are given to developers, so
that they can still make profit after build lost cost housing intended for slum dwellers (Risbud 2003).
In addition to 390 apartments and five shops, to families who used to own one, the sale component
was planned to be five more shops and twenty flats on the site, and around six thousands of square
feet of transferable development rights. However, due to several reasons, no developer was interested in the GND project, so, with the help of SRS the community came together and formed a coop, the GND Housing Co-op, which will be the developer of the own rehabilitation. (Nijman 2008)
According to Nijman (2008) one of the breakthrough of the project was one of the largest homefinancing institutions of India, the HDFC (Home Development Finance Corporation), accepted to
finance the GND Housing Co-op with a loan for the up-front construction cost. He added that it was
probably the first time in India, a private bank had provide a loan to a slum dwellers co-operative
society and made the loan directly to them. SRS, the NGO played a vital role to bringing in a private
Dutch donor organization CORDAID as guarantor to the loan, brought together the architects and
contractors, and the first of the three phase of the project started in 2004. During the construction
of the new apartments, the NGO SRS also made provisions for the transitional shelter of the slum
dwellers.
After the completion of three phases in 2008, the entire 390 households have a new apartment each
of 225 square feet area, with attached bathrooms, kitchen with raised table and balcony. In additional
of considerably raising the housing condition of the ex-slum dweller, they are also given the dignity
of living and they became the legal owner of the houses and land.
This undertaking has taken years, and without the NGO SRS, this would most probably not happen. Firstly, they united the community into a Co-op, so that they can themselves be their housing
developer, then the facilitated the obtaining of the loan from a private bank, by bringing on board
a foreign guarantor institution. By taking full advantage of the Slum Rehabilitation Scheme, they
conceptualized the rehabilitation program and coordinated with the architects and constructors, and
the slum dwellers.
SRS has been involved in several more rehabilitation projects, concerning thousands of families.
For instance, SRS in rehabilitation of Korba Mitagar Slum, which alone has 3500 households (see
srsindia.org). We can then imaging the input and contribution of such NGOs in improving the life of
the urban poor, and upgrading of the urban environment in general.
6. Conclusion
It is estimated that 50-60 percent of the populations of the largest metropolitan and strongest eco2 Source: SRS, srsindia.org, retrieved Aug 2012

358

2012 Inter-University Seminar on Asian Megacities, Pacific National University, Khabarovsk, 06-08, Sept. 2012

nomical region of India live in slums. They endure daily and constant difficulties at many levels.
Most of them are deprived of water supply, sanitation and are under permanent housing insecurity.
The central and municipality government and international agencies like the World Bank, have
tackled the problem from various angles, and we not very successful. That is why a bottom-up
approach provided by the local organizations and NGOs has proven to be more effective.
Some contributions of the SPARC and its alliance, and SRS discussed above have shown how
their presence and actions are so valuable for the improvement in the urban environment of a
megacity like Mumbai. NGOs act as the facilitator between the government, agencies (like banks
and donor organizations), police and professionals (like architects, contractors, etc). They have
the power to unite people and encourage them to form responsible co-op societies that collect
enough money to provide micro loans to themselves and outsiders. So co-op societies, under the
administrative support and training of NGO are enabled to build and manage their own housing
projects.
The difference of local organizations and NGOs is that they are deep rooted into the communities
and these organizations either are themselves from the community or are themselves slum dwellers. This undeniably helps in more understanding of the problems and more adapted solutions
are found. This essay suggest that improvement of urban environment in slums, although initiated
or financed by government or international institutions, local organizations and NGOs should the
medium of implementation.
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A Consideration about “Idle Land” in big cities
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ABSTRACT
Urban land issues are not only issues about physical space, but also issues about social and economic
problems, especially when the contradictions between human and land resources become more and more
intense. In China, the land is owned by the state, which is quite different from other countries. Therefore,
facing the human-land conflict, thinking from the view of “Idle Land” rather than the view of peri-urban
land has attracted the attention of the society. This paper analyzes the causes of the “idle land” through the
research of a specific case in Shanghai-the biggest city of China, and finally gets some enlightenment for
the urban land development and control in future.
Keywords: Idle land, policy, binding effect.

1. INTRODUCTION
After the reform and opening-up policy, China`s economy has gained a “miraculous growth”,
however accompanied by which is the rapid consumption of land resources, especially that the extensive “urban land expansion” development model has been unable to adapt to the new social demands. As early as in the last century, Yang Chongguang believed that[1], the continuous declining
of the country arable land, the awful waste of urban land, and the serious loss of state financial constituted the three most serious problems in urban land use and management. Therefore, the waste
of urban land has already become an important bottleneck restricting the sustainable development.
To solve this problem, the state has issued a series of “tightening” land policy since 2003, which
aimed at the total control of the fast growing land development, and the comprehensive adjustment of land use structure [2]. However, during the configuration of the land resources, people tend
to be more concerned about the increment of urban land, while ignoring the existing stock. Tao
Songling believes that the land expansion should be investigated from both stock and incremental
respects [3], which lead to the social re-awareness and attention of “idle land”.

2. IDLE LAND-REFLECTION OF CONTRADICTION BETWEEN
URBAN SPACE AND SOCIAL ECONOMY
Vast population and limited land resources is one of the fundamental realities of China, especially
in urban area. However, there is a large amount of idle land distributed throughout the cities,
which is in stark contrast to phenomenon that current land resource is very limited and housing price keeps rising up. Idle land is not only waste of land resources, but also a reflection of
contradiction between urban space and social economy. The contradictions between the invisible
regulations of economy, society, legislation and market as a projection in space create the blanks
in those cities which are under high-speed development. Therefore under the limitation of land
which supports the development of economy, there is no choice but making use of idle land and
vitalizing unused land in urban space, which are needed not only for mitigating contradiction between rising population and limited land, but also for the intensive development of urban space.
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According to Idle Land Disposal Method promulgated by Ministry of Land and Resources, idle
land is the construction land obtained by land user, and no construction had been started on it
during prescribed period without permission of the local government. The government put the
disposal of idle land into consideration as early as 1980s, but hadn’t attached importance to it until
lots of idle land came out all of a sudden in areas like Guangdong province and Hainan province
during 1990s after the property-value bubble appeared [4].
During the last twenty years ever since then, there are three phases of the government’s policies
which are aimed to make use of idle land [5].
The first phase, from 1986 to 1997, is marked by the promulgation of Land Management Law
and Urban Property Administration Law of People’s Republic of China. In these regulations, the
government formulated the principles in legislations that “value and make a rational use of land”,
and regulated the disposal of idle land.
The second phase started from 1998 during which year the government promulgated the revision
of Land Management Law, and established institution for land use control and management,
which regulated that no idle land under any unit and individual would be allowed, and also unified
the regulations of all kinds of idle land from urban to country areas.
The third phase which started from 2004 till now is marked by the implement of Idle Land Disposal Method, which standardized and legalized the management of idle land.
However, idle land is still a persistent issue in cities even though a bunch of laws and regulations
has been made, and is it really true that the carrying out of these laws and regulations fails to be
guaranteed by the state compulsory force? To answer this question, we have to analyze how idle
land comes out, and it can help us understand the reasons of current situation. The factors affecting
the formation of idle land can be summarized in four aspects according to the academic researches
[6-8]
: 1.Removal and resettlement difficulty. 2. Uncertainty of planning and related policies. 3. The
self factor of developer. 4. Lack of standardization on land supply and short of strict management
on land. It can be seen that three of them are related to the government, which to a certain extent
sets up barriers against the implement of regulations. At the same time, it is not realistic to deal
with all kinds of situations with one single regulation, due to the complex and diverse formation
of each specific idle land. Now, we are going to make detailed analysis of an idle land case—
located in Hongkou District, Shanghai—which we’ve done an investigation for during 2011.

3. AN “IDLE LAND” CASE
3.1 Introduction of the case
(1) Site location and condition
This site is located in the north side of Suzhou Creek1, near the entrance of Huangpu River. It has
excellent landscape and traffic location, near which there are two subway stations and many bus
lines passing by [Fig.1]. Why does there exist such an “idle area”—not small, about 1.2ha—in
the most high cost area of center district in Shanghai? And why has this site been idled for so
many years under no one`s jurisdiction? These questions really deserve a profound consideration
1

According to the Shanghai division of land, this site is called” Wusong Road, Lot No. 31”
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Fig.1 Site location

Fig.2 Site conditon

In the investigation, the local residents pointed out that this site had been piling for a short period
of time after the removal work completed, and it had been more than 10 years with no use since
then. According to the state policy Idle Land Disposal Method as mentioned above, and the local
policy Trial Implementation Provisions for the Disposal of Idle transfer land promulgated by
Shanghai government in 2006, the “Wusong Road, Lot No. 31” belongs to the situation as that
“the construction has been aborted for more than one year without government`s approval when
the construction area is still less than one-third of the total area, or the direct investment in the
building construction on the land is still less than 25% of the total amount of investment”. Therefore it can be identified as “idle land”.
The site can be divided into two parts, the west side part of which has been a temporary parking
lot for many years after the construction was stopped. And it is now under the management of
the Amenity Construction Company, commissioned by the Hongkou District Government. It is
learned that the parking lot has always been in full use, solving the parking problem in this region
partially. The east side part of the site is still used as construction site of the original development
company, filled with building materials in addition to two temporary buildings for workers. The
site is enclosed by the walls [Fig.2].
(2) Idle situation investigation
We invited some management staff and security guards of the company and several residents in
the north side of the site, forming a general image of this idle land combined with information
collected from the internet:
In the early 1990s, Hongcheng Company—a joint venture formed by 3 companies, Sino-US Joint
Trust Company, Shanghai Xincheng Real Estate Enterprise and Hongkou District Housing Development and Management Company—signed the “Shanghai state-owned land use rights transfer
contract” with Shanghai Real Estate Bureau, obtaining the land use rights of “Wusong Road,
Lot No. 31”. Since the transfer land at that time was still need removal and infrastructure construction, Hongcheng Company signed a related contract with the Hongkou District Government
later, trusting government to take responsibility for the removal and resettlement work. However,
Hongcheng Company discovered some civil defense projects in the site during the demolition
process, which was not mentioned in the state-owned land transfer contract. Believing that was
not its fault, Hongcheng Company had not put forward an application for demolition of civil defense projects to the civil defense department until Hongkou District Civil Defence Office issued
a “Stop Construction Notice” to the company in 1995, resulting in the failure of the construction.
At the same time, Hongkou District Government`s failure to complete the removal and resettlement work within the time limit prescribed by the contract also contributed to the site being unable to start construction as scheduled.
In addition, the local residents and staff also reflected some other situations about the regional
sewage pumping station in the middle of the site, which was not clearly defined in the state-owned
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land transfer contract, leading to the dispute of demolition cost between Hongcheng Company
and Hongkou District Government that Hongcheng Company didn`t want to bear the demolition
cost for its lacking money in the later period. Furthermore, the related plannings and policies
about the site were adjusted during the idle period. For example, there was a 39-story building in
its previous design which had already obtained the approval from the planning department. However, since the project had been hung up because of the complex reasons as mentioned, Shanghai
Government made a new planning called “Riparian Landscape Planning of Suzhou Creek” 7
years later, according to which the building height along the river was limited to a certain value—
much lower than the previous height.
3.2 The relevant legal disputes
The contract disputes and interest conflict on the “Wusong Road, Lot 31” between developers
and different government departments become more and more complex, and these problems ultimately had to be resolved through legal channels. Interestingly, two appeals involved—the appeal
about resettlement and removal commission dispute between Hongcheng Company and Shanghai
Hongkou Government2, and the appeal about state-owned land use right transfer contract dispute between Hongcheng Company and Shanghai Municipal Housing and Land Resource Bureau3—both become classic cases for study in the legal profession, producing a certain influence.
Take the resettlement and removal commission dispute appeal for example, in October 1996,
on the grounds of Hongkou District Government`s violation of “Commissioned Demolition and
Supporting municipal Contract” , “Hongkou District Municipal facilities fee Contract”, its “Supplemental Agreement”, and the discovery of civil defense projects in the demolition process,
Hongcheng Company brought the legal action to the Shanghai Municipal Higher People’s Court,
requesting an order to terminate the demolition contract in accordance with the law and return of
its resettlement fee loss by Hongkou District Government. Shanghai Higher People’s Court made
the civil decision in September 1998, determining both sides to bear corresponding responsibilities. However, Hongcheng Company appealed against this High Court ruling, and applied for a
supplementary of Shanghai Real Estate Bureau as the third party. The trial of second instance in
2002 dismissed the appeal and affirmed the original judgment at last.
The case lasted for nearly six years, but the idle condition of the site is still not able to be changed
even if the judgment had already been bound. Why the state compulsory force has failed to guarantee the legal decision? We can not find the deeper reasons easily, but it is still not difficult to
see that, the position of the government in the process largely affected the implementation of the
final judgment; and the situation that the court has identified this case as a civil dispute between
equal subjects also deserves our reflection, that what position should the government put itself on
between the complex stakeholder relationships about the land issue?
Furthermore, these two legal disputes also reveal that in addition to the spatial attribute of idle
land, it also contains other complex attributes like economic attribute, social attribute, legal attribute, and so on.
3.3 Idle Cause Analysis
After the specific understanding of the “Wusong Road, Lot No. 31” idle land case (hereinafter
referred to as “the case”), we analyzed the further reasons for its idle situation, which also contributed to the current large number of idle land.
2
3

http://www.chaiqianlaw.com/news_view.asp?newsid=187&page=0
http://china.findlaw.cn/fangdichan/fcjfal/tdsyqal/2917.html
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(1) Non-standard land supply left over from history.
The national land supply was transferred mostly through approved selling and gross land-based
transfer before 2002, so Hongcheng Company had paid land transfer fee in the case. However,
in the early 1990s, owing to the investment policies made by Chinese government for economic
development and the reality that most of the land was for urban redevelopment, many plots
of land could be exempt from land transfer fee according to the transfer policies at that time,
lowering the threshold for developers to obtain land. This kind of land supply will lead to the
situation that companies lacking money or development experience can also participate in the
land development easily [9], and the way of gross land-based transfer also planted many hidden
dangers in the subsequent development and construction, which will easily result in idle land
especially when faced with demolition difficulties or municipal facility disputes.
(2) Contract disputes.
Assignees must sign state-owned land transfer contract and other related contracts with the government in any kind of the land supply, and some development projects changed hands several
times for various reasons, making the debtor-creditor relationship extremely complex, during
which process there will also emerge many contracts. Therefore, any small aspect of the contract
disputes will lead to the shutdown of the projects under construction and make the land idle. In
the case, the contract disputes between Hongcheng Company and Shanghai Real Estate Bureau is
the important cause of land idle for more than 10 years.
(3) Adjustment of the policies and plans. T
here are so many idle land lots in different cities, and a considerable portion of these lots has been
idled since the 1990s, of which “Wusong Road, Lot 31” is a typical example. With the progress
of the times, many government departments have adjusted their policies and regulations due to
the change of the objective environment and conditions, such as land projects from free allocation to compensated transfer, remise method from approved selling to public bidding, etc. And the
adjustments of land plans-including Floor Area Ratio, land use, even substantial adjustments with
the regional planning-are also very common. Take the case for example, the mega-high-building
designed in 1990s is forbidden in the existing protection plan of Suzhou Creek. These adjustments
of policies and plans will make the contradictions of the idle land further intensified, increasing
the difficulties to restart the projects.
(4) Resettlement and removal issue.
The resettlement and removal issue has become the biggest problem encountered by the current
urban redevelopment due to the continued rising housing prices and the interests of vulnerable
groups in society removal compensation disputes. This issue drags on the land development period and increases the development costs and risks, ultimately resulting in two consequences of
passive idle (no construction before the demolition work completed) and active idle (store to raise
prices). Similarly, Hongkou District Government`s failure to complete the demolition work as the
contract stipulated is an important cause of the idle situation in “Wusong Road, Lot No. 31” case.
In response to the causes of idle land as mentioned above, our government has been constantly
improving the existing policies and introducing new advanced policies in the years of practice,
aiming at regulating land related behavior, such as regulations about state-owned land transfer
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contract4, regulations about land standard before transfer5. However, dealing with the problems of
thinking as “take stopgap measures” seems unable to solve the idle land problems fundamentally.

4. ENLIGHTENMENT TO THE LAND USE DEVELOPMENT AND CONTROL
From the analysis of this specific case of idle land, it seems that the disposal of idle land is more
difficult than we can imagine, and it is also a reflection that the complicated interests and social
relations behind China’s land issues are far more than just the space design and control it looks
from surface. Though many related laws and regulations have been made about the management
of idle land, why does it still fail to put an end to this phenomenon? That is well worth considering, and provides enlightenment to the urban land use development and control.
1) The mechanism system is the core of all problems
The core of any social or economic problems must be the mechanism system if tracing the source,
and the idle land issue (also the reflection of China’s land issue) is no exception. The reasons
which make the land idle as mentioned above are the most direct and vulnerable exposed ones,
and it would be found with deeper analysis that the imperfections of the current land management system and policies are the underlying reasons for the large number of idle land, and the
absence of market mechanisms at the macro level is the external driving force of idle land [10].
Take the current land supply mechanism for example, some local governments have been trying
hard to supply land through multiple channels in order to get more revenue, making the supply
of land on the market greatly exceeding the socio-economic development demand for land; at
the same time, in the absence of market mechanisms, the law of value and price leverage of land
itself has been artificially distorted, and the price gap between the government supply price and
the market trading price is quite huge, becoming a direct interest-driven force to the idle land.
Therefore, to build a rational, standardized, transparent and efficient land management system
step by step, and to establish a unified, open, competitive and orderly modern legal land market
mechanism are the fundamental ways to solve the problems of idle land and land use development and control; and the so-called “unity of the two plans “, the collection of taxes and fees, the
establishment of a land reserve system, the implementation of the net land transfer system, etc.
are all only means used to achieve this goal.
(2) Government’s role in land issues
Under the current land-related mechanism system, the roles that local governments play are diverse and complex. Since the state is the main entity of the macro-management and control of
land, the central government is responsible for formulating the specific regulations of land management and control, such as the land use comprehensive planning and annual plans, and landrelated laws and regulations. However, the final implementation of these regulations and plans
depends on local governments, so local governments become the landowners, the transaction
entities of land market, the land market regulators at the same time, which makes the interests
Action 12 of Shanghai Land use right transfer Approach promulgated in 1997 provides the content and
format of the remise contract including “6.the responsibility, costs bear and the deadline of the removal of
existing buildings, structures and other fixtures. 7. the cost responsibility and requirements of the municipal
public facilities of the transfer land. 11. liability of breach of contract”
5
Action 18 of Land Reserve Management promulgated in 2007 provides that “land reserve institutions should carry out the necessary pre-development of the reserve land.”
The pre-development involves the infrastructure construction such as roads, water supply, electricity, gas, drainage, communications, lighting, green and land leveling.
4
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behind the already chaotic land problems more complex under the influence of current fiscal and
taxation systems. Especially when local governments set the transaction entity and the regulatory
entity as a whole, it will give birth to the possibilities of violating laws and regulations, as well as
corruption; and the interest game between the central government and local governments makes
it more difficult to sort things out [11].
Therefore, clearing the position of government in the land issues and reducing government`s
participation in the land market as transaction entity are important methods to simplify the land
issue interests and expedite the settlement of the idle land issues. Although it is almost impossible
to convert the role of government completely with the current land-related mechanism system
unchanged, we can optimize it through certain means like handing over the authority of idle
land disposal to the superior government, namely the land and resources department of government at higher level takes over the work of idle land disposal and government of the same level
with its land and resources department deal with the establishment of the information base of
land development approval and land use situation [12]. This in fact takes use of the interest game
between the central government and local governments. Furthermore, to establish reasonable interest promotion mechanism, to establish a third-party supervision mechanism with the help of
social forces, and other measures will help clear the position of government in the land issues.
(3) Land use control should focus on monitoring and management
Broad land-use planning includes the concept of process control, but the so called process control
only stays in the space level; therefore, it`s necessary for the government departments to change
the concept in management process of land issues, making process monitoring and management
as important means. The characteristic of the current land system and management arrangement
in China is to “emphasize the approval and underestimate supervision and management”, namely
local governments and their land and resources departments all put the focus on land use examination and approval in order to get more revenue and more “visible” achievement projects, forming
the situation that no departments are willing to supervise and manage the follow-up process of
land development and utilization [13], and this will easily make it unable to response timely when
encountering problems. In addition, backward regulatory techniques, lack of basic data and other
defects also hinder the regulation of land use development and control by government, making it
difficult to discover idle land timely.
Therefore, the government should gradually change the concept to improve the management
mode, and pay equal attention to the monitoring and management during the follow-up process
and the approval of land use in the early progress, in order to identify and solve problems timely
in urban land management process, rather than let the problems become worse. Furthermore,
taking use of advanced management techniques—such as the use of GIS technology to create
a dynamic database, etc. —will contribute to a better process control of land use development.
(4) Consideration about the legal status and legal effect of relevant laws and regulations
Relevant laws and regulations on the identification and disposal of idle land have yet to improve and
perfect6, but the number of which is in fact not a minority, such as Land Administration Law of the
People’s Republic of China, Urban Property Administration Law of People’s Republic of China
and Idle Land Disposal Method, etc. So at this stage, what worth a further consideration is that how
to strengthen enforcement of law and consciousness of abiding by the law in the land-related regions.
6

Authority and responsibilities remain to be further clarified
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This relates to the effectiveness of hierarchical relationships between different laws, so we should
clear the effect of hierarchical relationships not only between land-related laws and regulations, but
also between land-related laws and other laws, only in this way can we truly guarantee legal effect.
Zhao Penglu, working in Beijing Municipal Land and Resources Bureau, pointed out that [14] we
should make full use of the contract effect if the idle land disposal can be solved by contract,
which means that the legal effect of the idle land disposal is based on the effect of the Contract
Law. Whether it is appropriate to do so is still worth exploring, especially when it comes to the
China`s fundamental problem - the land issue. However, similar practices do exist. For example,
Article 38 of Urban and Rural Planning Law of the People’s Republic of China7 promulgated
in 2008 provides that “... Before the state-owned land use right transfer, the urban planning departments of city or county government shall propose planning conditions about the location , the
use nature and the development intensity of the transfer land according to the regulatory detailed
planning, as an integral part of the state-owned land use right transfer contract…”. The obvious
intention of this provision is to constrain the land conditions by the effect of the Contract Law.
Such an approach can really achieve a certain effect in the recent operation, but from a long-term
perspective, it still needs a long period of exploration to determine what position should the effect
of land-related laws stay.
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Analysis of benefit and cost in the renovation of city village
Tangjialing Village
Lun Liu1*a
a

School of Architecture, Tsinghua University, Haidian District, Beijing, P. R. China,100084

ABSTRACT
As one of the fifty urban villages on Beijing’s priority list of urban village renovation, Tangjialing Village
has witnessed a significant spatial transformation in the past two years. Benefits from its renovation include
increase of green land, improvement of living environment, enhancement of infrastructure etc. However, the
costs behind these benefits wouldn’t be ignored. This article tries to make an analysis of the cost in the renovation of urban villages in Beijing (Tangjialing Village an example) from the perspective of production cost,
transaction cost, and external cost, based on new institutional economics theories. The article would further put
forward possible institutional arrangements aiming at lowering the cost in future urban village renovations.
Keywords: Tangjialing Village, urban village renovation, benefit and cost

1. INTRODUCTION
Together with China’s rapid urbanization in the recent decade, the problem of urban villages at urban fringe is exacerbating, both in scale and quantity. Urban village is a specific form of informal settlement endogenous to Chinese land property right system, which is
similar to slum apparently but different virtually. According to statistics of 2009, there existed 227 urban villages in Beijing, 147 in Wuhan, 138 in Guangzhou, to name but a few. This
phenomenon has attracted scholars’ attention since end of 1990s and has become a hotspot of
urban research as it spreads from southeast coastal regions to inland and booms in quantity.
This paper would investigate into the renovation process of urban villages, based on the case of
Tangjialing renovation. Tangjialing is one of Beijing’s fifty most renovation-urgent urban villages
and is therefore relatively representative as an urban village renovation case. As an application
research, this paper would try to put forward practical suggestions on the basis of clear and indepth analysis.
1.1 Background of Renovation
Tangjialing locates at the northwest outskirts of Beijing. Amount of floating population and illegal
flats (informal settlement) in this area have experienced an upsurge since 2005, as more and more
Sci-tech Parks, e.g. Shangdi Information Industry Park, come to locate themselves here. Before
its 2010 renovation, the total annual rent of informal flats summed up to 130 million yuan and
the total amount of floating population was ten times of registered population. Tangjialing has
received much public attention since 2009, because of reports about the living conditions there
and the struggles of immigrants, who are mainly young white-collar workers with relatively low
incomes. Short after the disclosure of Tangjialing, it was included in the priority list of Beijing’s
urban village renovation, which means that the government would start to renovate Tangjialing
as soon as possible.
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1.2 Scheme of Renovation
The strategy of current urban village renovation could be generally described as follows: the
RECO (rural collective economic organization) or the government leads, original urban village
gets overall demolished, and villagers get resettled on a nearby site. Land needed to accomplish the
renovation is made up of three parts, which are villager-resettlement-land (VRL), rural-collectiveeconomy-land (RCEL), and fund-balance-land (FBL). VRL is used to construct new residence
to distribute among villagers as physical compensation, averagely two to three apartments per
household. It needs to be noticed that this compensation covers only registered population, but not
floating population. RCEL is issued to RECO of the renovated village. Holding RECL as shares,
RECO could cooperate with investors to jointly develop this land and distribute the dividend
among villagers as a source of income in the future, when villagers lose their original source of
income, rent of informal housing. FBL is sold to real estate developers through public bidding
to raise fund for the renovation. The fund raised is distributed among villagers as monetary
compensation, 200,000 to 300,000 per capita in average.
According to Haidian District Integral Plan (HDIP, 2005-2020)1, villagers of Tangjialing would
be resettled within the planned Xibeiwang2 Town Center and the original site of Tangjialing would
be transformed to green (non-construction land). However, since approval of this plan, informal
housing in Tangjialing has boomed and house price in Beijing has soared up, so that villagers’
expectation of compensation has increased so much that HDIP could no longer be realized.
The adjusted plan (and approved by the government) is: transform 40.4 hectares non-construction
land into construction land, used as VRL and RCEL, use original VRL in HDIP as FBL and raise
their FARs moderately. After adjustment, the construction land needed for renovation would be
59.4 hectares and the total construction scale would be 906,000 square meters, which compare
with HDIP and the situation before renovation as follows.
Table 1. Comparison of the land use before renovation, in HDIP, and in adjusted plan.

Before Renovation

HDIP

Adjusted Plan

Construction Land

118.7 ha

19 ha

59.4 ha

Construction Scale

1,480,000 m2

283,000 m2

906,000 m2

1.3 Progress of Renovation
Demolition of Tangjialing began in July, 2010, and got finished in only five months. New
residence on the VRL is currently under construction. During this period, villagers are making a
turnover through renting or staying with relatives with a turnover subsidy. In the contrary, former
tenants (floating population) of Tangjialing get no compensation and have ‘floated’ to nearby city
villages, continuing renting illegal flats.

2. COST ANALYSIS OF RENOVATION
According to new institutional economy, total cost of an economic activity consists of three
parts, that’s, production cost, transaction cost and external cost. The following analysis would
be conducted within this framework. Cost of urban village renovation includes three aspects,
economic cost, social cost and spatial cost. Economic and spatial cost is relatively apparent and
is possible to be assessed, while social cost is relatively vague until there has been long-term
evolution of social structure within the village in the future. Therefore, the following analysis
1

Haidian District Integral Plan (2005-2020) is the only officially approved plan involving Tangjialing
Village.
2
Tangjialing Village is part of Xibeiwang Town.
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would focus on economic and spatial aspects. Moreover, the cost of renovation isn’t all the
same for different stakeholders, which include the government, real estate developers, villagers
and immigrants. It would be unilateral if the analysis takes only one of the stakeholders. So the
following analysis would set the society as a whole as stakeholder, so that it reflects the overall
welfare change resulted from the renovation.

Fig. 1. Costs of urban village renovation.

2.1 Production Cost
According to the government, cost of renovation is comprised of five parts, that’s compensation
of land requisition, compensation for demolition, construction cost of new settlement, cost of land
reclamation, construction cost of public facilities, subsidy for short-term housing, pre-project cost
and unpredictable cost. Some of them are shifted from pocket of government to pocket of villagers,
so they aren’t to be counted as the cost for the society as a whole, which include compensation
of land requisition, compensation for demolition and subsidy for short-term housing, The other
five costs are production costs, which, as could be easily deduced, rise linearly together with the
scale of renovation.

Fig. 2. Relationship between production cost and scope of renovation.

2.2 Transaction Cost
Transaction cost occurs when stakeholders (the government, RECO, villagers and developers)
bargain to reach an agreement with each other and supervise the execution of these contracts,
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including fees of research, investigation, organization and propaganda in policy-making, and
fees of supervision, negotiation, co-ordination and enforcement in policy-execution. As the gap
between villagers’ expectation of compensation and the government’s capacity of compensation
enlarges in recent years, the fees paid to reach an agreement on compensation have become a
major source of transaction cost.
Inconsistent with the economy of scale as in commodity production, marginal transaction cost
doesn’t decrease with the expansion of renovation scale, but increases. There’re mainly two
reasons accounting for this. As some villages in a region get demolished, former tenants in those
villages would move to adjacent villages, thus stimulating more illegal construction and enhancing
the rent income of villagers there. When the act of demolition reaches those villages, villagers
would expect more compensation than in the former village, thus increasing the transaction cost.
And as renovation scale expands, more villagers are involved. To get higher compensation, they
would wait, see and follow each other’s behavior and implement more sophisticated strategies,
making it harder and longer to reach agreements, thus increasing the transaction cost.

Fig. 3. Relationship between transaction cost and scope of renovation.

2.3 External Cost
External cost is caused by negative externality of economic activities. In this case, external cost
exists in both spatial and economic aspects, which are respectively aggravation of ecological load
in this region and increase of immigrants’ living cost.
The renovation fund of Tangjialing sums up to 4.2 billion yuan, mainly comes from sales
revenue of construction lands, which are switched from non-construction lands through land use
adjustment. Therefore the release of planning resource is acting as the driving force of current
renovation, which increases construction and reduces green non-construction land. In this case,
the renovation fund is raised from release of 40.4 hectares construction land. Yet urban villages in
Beijing are mainly located in outskirts, which are usually ecological conservation areas. Increase
of construction land will inevitably undermine their ecological function, leading to external cost.
Moreover, as renovation scale expands, the ecological load of related region will approach its
limit of capacity and the impact of marginal ecological load will be more obvious.
After Tangjialing’s demolition, former tenants moved to Xiaoniufang Village and Hangtiancheng
Village, which are 3km north to Tangjialing, or Shigezhuang Village and Xibanbidian Village,
or urban villages in other regions. Both location and public transportation of these villages are
inferior to Tangjialing, so the tenants’ commuting time has increased considerably. It could be
predicted that the tenants’ commuting time will get ever longer as the renovation scale expands,
since they are driven to outer suburbs.
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To summarize, the relationship between external cost and renovation scale go as follows. According
to new institutional economy, as an institutional arrangement, the target of urban planning lies not
only in diminishing the transaction cost (institutional cost), but more importantly, diminishing the
external cost through optimization of institutional arrangement.

Fig. 4. Relationship between external cost and scope of renovation.

2.4 Total cost and benefit
The benefit of urban village renovation is also reflected in spatial and economic aspects.
Spatial benefit includes increase of green, improvement of living environment, improvement of
infrastructure, and enhancement of public service. Economic benefit includes dividends from
RCEL and social insurance, which villagers don’t have the right to before. The benefit increases
linearly with the scale of renovation.
Therefore, the total benefit of renovation surpluses the total cost in the initial stage of renovation,
when the renovated urban villages within a certain region are just a few, which indicates that the
renovation is economic. Tangjialing renovation is conducted within this phase. However, as the
scope of renovation expands, the transaction cost and external cost soar up. As a result, total benefit
would get exceeded by total cost, indicating that the renovation becomes uneconomic. Hence, the
current strategy of renovation can’t be sustained. Take the fifty urban villages in government’s
priority list as an example; nearly 70% of them are lack of fund, which would forever postpone
the implement of renovation.

Fig. 5. Relationship between cost and benefit of renovation.
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3. THREE INSTITUTIONAL ARRANGEMENTS OF URBAN VILLAGE
RENOVATION
According to analysis above, the current strategy of renovation, which is featured by complete
demolition and release of construction land, is almost incapable of solving the urban village
dilemma in Beijing. Therefore, this article puts forward three possible strategies of renovation,
including the current strategy and two new strategies, which are featured by rapid demolition,
gradual demolition and retention, and investigate into villagers’ behavior and renovation cost
under each institutional arrangement.
3.1 Rapid demolition, rapid construction, high cost
Rapid demolition refers to the strategy of demolishing and reconstructing a village in a short
period, which resembles the current strategy. However, this article suggests that rapid demolition
be supported by government financial investment, instead of merely the release of construction
land. According to the cost analysis above, external cost is one of the major sources of renovation
cost, which could be traced back to the release of construction land. Financial investment could
substitute the release of construction land, thus diminishing external cost and enhancing the
benefit. For example in the case of Tangjialing, the government used to provide interest-free loans
and other forms of subsidy to meet an urgent demand of fund of as much as 2 billion yuan, which
prevented further release of construction land.

Fig. 6. Cost and benefit in rapid demolition.

However, rapid demolition is often responded by rapid construction from the villagers’ side, in
seek of higher compensation. Because illegal apartment buildings are also compensated, though
not as much as legal buildings, according to the compensation contract between the government
and villagers. Rapid construction provides villagers with both rent income (though only for a
short period) and compensation, which in most cases surpluses the construction cost. Villagers’
response under this institutional arrangement raises the compensation faced by the government,
which eventually contributes to external cost.
Though theoretically government investment could avoid the high external cost caused by release
of construction land, government’s fund is in fact far from enough for implementing all urban
village renovation projects in Beijing. It’s more appropriate to develop strategy of urban village
renovation based on gradual demolition and retention.
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3.2 Gradual demolition, gradual construction, middle cost
Gradual demolition refers to the step-by-step transformation of urban villages, first the social
and economic aspects and then the spatial aspect, throughout a time span of five to ten years. As
introduced above, a certain area of RCEL is reserved for RECO as a source of income insurance,
which takes up about % of the total construction land required by the renovation. The existence
of RCEL indicates that RECO is still responsible for villagers even after the original village get
urbanized. This arrangement helps lower both monetary and time cost for the government to
urbanize city outskirts, yet leave this urbanization incomplete. Moreover, RCEL contributes to
release of construction land, thus raising the external cost.

Fig. 7. Cost and benefit in gradual demolition.

In gradual demolition, villagers would already be included in urban social insurance system
before the spatial transformation, so that RCEL wouldn’t be necessary, thus increasing the area of
green after renovation. Gradual demolition could also avoid rapid construction which happens in
rapid demolition strategy by allowing the government enough time to tighten control over illegal
construction.
3.3 Retention, update, low cost
Retention refers to reservation of urban village as a form of living environment and update through
property right conformation. Currently, ‘renovation’ actually means ‘clearance’. However, as the
positive function of urban village get better understood, more and more scholars suggest, that
the aim of urban village governance should be ‘to solve the problem’ instead of ‘to eliminate
the form’. There are already lots of practices to learn from in developed countries such as Japan
and America, as well as developing countries such as Brazil and India. According to property
right theory of new institutional economy, clearly defined property right would maximize the
efficiency of resource distribution, thus benefiting economic development; contrarily, vaguely
defined property right would encourage occupation of vaguely defined interest, which is exactly
the root of urban village. With clear land property right, villagers would supervise each other
against illegal construction to preserve their own land value, which undermines the basis of illegal
construction.
Though considerable amount of transaction cost would happen in property right clarification, yet
it’s still much cheaper and more sustainable compared with the current demolition strategy, which
costs more than one million yuan per capita.
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Fig. 8. Cost and benefit in retention.

4. CONCLUSION
It could be predicted that urban village would continue spreading in Chinese mega-cities along with
China’s rapid urbanization. Therefore, empirical research is in urgent need to better understand
and deal with this phenomenon. This article researches into the renovation of Tangjialing village
and analyzes its costs and benefits. Cost of urban village renovation with current strategy is
estimated to go up faster and faster. Though Tangjialing renovation is economical at current stage,
renovation cost would surplus benefit in the future as more villages are renovated if the current
repaid demolition strategy continues. Therefore, this article puts forward retention and upgrade
strategy as a more sustainable one to confront the exacerbating urban village phenomenon.
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Urban transportation in disaster management
The smooth returning home in the disaster
Shogo Hirayama
Masters Candidate, Department of Urban Planning, School of Architecture, Tsinghua University

ABSTRACT
A large earthquake occurred in the Tohoku region of Japan in March 2011. When the earthquake occurred the
railway and subway in the Tokyo stopped temporarily for safety check. The service resumed at the next day.
When the large scale disaster occurs in large cities, it causes the paralysis to the transportation system. In
mega cities like Tokyo, the offices are often far away from office workers’ home. For example the number
of workers working in the 23 wards of Tokyo city is 6.7 million, 3 million of that is from the outside of 23
wards. Therefore there is a problem of the office workers to return home from the city center.
This paper researches the people who have difficulty in returning home and the aid facilities around the
returning home route, and come to the conclusion that it is necessary to make the network of each facility
and to take the number of the facilities on choosing the returning home route.
Keywords: Post disaster urban relief, difficulty in returning home, disaster management

1. AN EXAMPLE OF THE DIFFICULTY IN RETURNING HOME
IN THE DISASTER
Because the 2011 Great Tohoku Earthquake occurred at 14:46, the traffic system stopped temporarily for safety check in Tokyo where there was relatively little direct damage. It resulted in
worker’s returning home.
A public conference estimated the number of returning home refugees who cannot return home on
the day of earthquake at 5 million in the capital territory.
This conference, which is organized with the national government, local government and economic party etc., is discussing about the matter of difficulty in returning home in the disaster after
2011 Great Tohoku Earthquake. (This conference hereinafter referred to the capital conference)
According to the survey of the capital conference, there are 83% workers who started to return
home in that day, and half of them started before 5 p.m. But there are 28% workers who cannot
return home in that day(The capital conference 2012). Therefore they concluded that it is necessary to control the returning home all at once and to provide temporary accommodations for the
returning home refugees.

2. THE MEASURES FOR THE DIFFICULTY OF RETURNING HOME
The Tokyo metropolitan government has already taken measures for the difficulty of returning
home before 2011. For example, they secured the returning home aid station and alternative transportation, designated the returning home aid route and temporary accommodations around the terminal station, and requested the company to prepare the water, food and necessities for their worker.
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The returning home aid station is the stores of convenience store, fast-food restaurant, and filling
station etc., which provide the water, restroom, and the information for the people who return
home on foot.
But on the basis of the confusion beyond the expectations at 2011.3.11, the Tokyo metropolitan
government established in March 2012 the ordinance that provides that the governor of Tokyo
must establish the plan of returning home, the private sector should prepare the three days’ water
and food, and the railroad company, department store and school authorities should protect the
user. This ordinance also provides that the government should secure more the temporary accommodations and the returning home aid station.

3. THE NECESSARY FACILITIES FOR THE
RETURNING HOME REFUGEES
According to the estimation by the Cabinet office, government of Japan, if there is an earthquake
of magnitude 7.3 at weekday noon, there could be 6.5 million people who meet with the difficulty
in returning home.(The capital conference 2012)
Generally speaking, it is about 10km that people can return home on foot. And as the distance they
must walk longer, the number of the returning home refugees increases more.
The returning home refugees can be classified into the two groups who have to give up returning home and have to return in the long distance on foot. It is necessary to supply the temporary
accommodations for the former group people, and to supply the aid such as water, restroom, and
information for the latter group people.

4. STATUS OF ARRANGEMENT OF THE FACILITIES
RELATED TO RETURNING HOME
I study about the facilities for the people in returning home difficulty in Setagaya ward of Tokyo.
Setagaya ward locates in about 5 to 15 km from the center of Tokyo, there are many commuters
to the center from this district. And Setagaya is the path of commuters from the more south and
west area such as Yokohama. So Setagaya is the one of most important area where there should
exist the aids for the returning home refugees.
In Setagaya ward, there are about 400 temporary evacuation area, 22 designated evacuation area
and 96 primary refuges. (Setagaya ward 2006)
The temporary evacuation area is the place for the neighborhood to evacuate from the emergency,
to share the information, to rescue each other. The designated evacuation area is the destination
where they make a move when it becomes impossible to prevent the risk of disaster in the temporary evacuation area. The temporary evacuation area is located in the range that all the citizens can
come to in 500 meter and the designated evacuation area is located in the range of 2km (1 hour).
And the refuge is the place where the people who lost their own house temporarily.
So, which is expected to take a role of the aids for the returning home refugees are the designated
evacuation area and the refuges.
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4.1 Refuges
In the 2011 Great Tohoku Earthquake many of the temporary accommodation for the returning
home refugees are the refuges for the neighborhood citizens. But the capacity of a refuge in Setagaya ward is 168,049(Setagaya ward2006). According to the population of Setagaya (now it
is 877,138), if Setagaya ward itself is struck by a strong earthquake, the conflict will be caused
between the local victims and returning home refugees. Therefore it is necessary to secure the
temporary accommodations except the refuges.

4.2 The designated evacuation area
The capacity of the designated evacuation area in Setagaya ward is 844,000.(Setagaya ward2006)
This number is fairly large, so they can accept the returning home refugees in the disaster.
There are 4 main streets which is designated for the returning home aid route in Setagaya; KoshuKaido, Tamagawa-Dori for the east west directions, Kannana-Dori, Kanpachi-Dori for the north
south directions.
According to the disaster prevention map of Setagaya, the designated evacuation areas exist at
intervals of 3 to 5km in these roads, so it can take a role of the base for the returning home. But
there are no designated evacuation areas along the Kannana-Dori, so it needs to be improved.

Fig.1: The Disaster prevention map of Setagaya
(Source: The manual of the act in disaster, Setagaya ward)

The designated evacuation area can accept fairly many returning home refugees temporarily, but
these areas also should take a role in the many kind of recovery operation, so it is necessary to
construct the network among the designated evacuation area and the temporary accommodations.

4.3 The returning home aid stations
Because the returning home aid stations will provide water, restroom and information, so they can
take an active role in the disaster. But these services are voluntary tasks. They supply the service
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as much as they can on the situation of the store’s building and staff. So these stores also can be
insufficient when their area itself is damaged.
And each store’s location has own characteristic. For example, convenience stores are mainly located around railway station; filling stations are not located around the railway station but located
along the main road.
According to the Disaster prevention map which Tokyo metropolitan government released
on the internet, the numbers of each stores along the designated returning-home-aid route in
Setagaya (there are partly other municipalities along the Koshu-Kaido) are counted below.
Table1: The facilities for the returning home refugees (Source: the Disaster prevention map from
http://map.bousai.metro.tokyo.jp/index.html)

Distance
Convenience store
Filling station
Chain restaurant
Designated evacuation area

Tamagawa
13.8km
32
5
15
4

Koshu
7.3km
17
8
6
1

Kannana
5.9km
5
9
0
0

Kanpachi
14.0km
14
14
6
3

There is large difference in the number of the aid station around 4 designated returning-home-aid
routes. It is necessary to broaden the kind of aid station as to the characteristic of the road. And on
choosing the route, not to cause the confusion, not only the damage around the route but also the
number of the aid station should be taken into consideration.

5. CONCLUSIONS
This paper research the location of the aid facilities for the returning home refugees. As a result,
I reached two conclusions as below.
One conclusion is that it should proceed to secure temporary accommodation for the people who
have to give up returning home other than the refuges. The refuges are appointed for the local
inhabitants, so we must secure more kind of accommodations such as assembly halls, the office
buildings, and the hotels. And it is also necessary to construct a network among these temporary
accommodations and the designated evacuation area.
The other conclusion is that it should increase the aid station for the people who have to return in
the long distance on foot. And because there is large difference in the number of the aid station
around each road, it is necessary to broaden the kind of aid station. Besides, the number of the aid
station should be taken into consideration on choosing the route of returning home.
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A case study of the problem-policy response in the affordable
housing construction in Beijing, China
The research on the Tiantongyuan economically affordable housing project
Wan Jun Zhe*1
PhD Candidate, Department of Urban Planning, School of Architecture, Tsinghua University

ABSTRACT
Accompanying the rapid urbanization of China, as Beijing, Shanghai and other developed cities have
showed a disorder in real estate market and a severe shortage of housing in the past few years, the affordable housing has been endowed political and social significance and made a most attracting topic both in
academics and in society. 13 years has passed since the first affordable housing project in China —Tiantongyuan economically affordable housing project was put into practice in Beijing. Due to the lack of
experience and institutional guarantee, this first project has endured a difficult process from kinds of defect
to improvement, which is a series of advancements, in other words a problem-policy response, pushed by
the rarely seen mixing of the public, the mass media and the government. What can we learn from this
problem-policy response on behalf of the future development of Chinese affordable housing? This presentation would focus on the 13 years construction history of this project, including the planning background,
the sequentially exposed problems, the reaction of the public and the media, the response of the government
and the ultimate result, and try to rethink and provide some useful suggestion for the future affordable housing planning in China.
Keywords: problem-policy response, affordable housing, Tiantongyuan.

1. INTRODUCTION
As China’s housing reform started in the 1980s, in 1992 the welfare housing system was abolished
and the market-oriented reform of housing distribution was implemented. In 1994, the State Council issued the [Decision on Deepening the Urban Housing System Reform], putting forward in the
country to build a new housing supply system for the first time, and stressed that “the goal of housing reform is to establish and improve the housing supply system with the affordable housing as
the main form.” In 1998, the State Council promulgated the [The Notice on Further Deepening
the Reform of the Urban Housing System and Speeding Up the Housing Construction], proposing
“the establishment and improvement of affordable housing based on the multi-level urban housing supply system”12. Correspondingly, the Beijing Government issued the [Prescript of speeding
up the construction of economically affordable housing], then started the large-scale development
of economically affordable housing( abbreviated as EAH). In October, 1998, 19 affordable housing residential communities including Huilongguan, Tiantongyuan, and Jiandongyuan were determined, among which Huilongguan and Tiantongyuan were 2 residential communities turning
out to be the biggest ones in Beijing with tens of thousands of people living in.

*wanjunzhe@163.com
1
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Fig.1: The Location of Tiantongyuan Community
（Source: author painting based on the Google Earth image）

Tiantongyuan residential community (referred to as Tiantongyuan), built by the Shuntiantong
Real Estate Development Group, located in Changping District, 5km away from the Asian Games
Village, between the Beijing-Chengde and the Badaling highway, including Tiantongyuan (6 districts), Northern Tiantongyuan (3 districts), Western Tiantongyuan (3 districts), Eastern Tiantongyuan (3 districts), Central Tiantongyuan (4 districts), with a whole planning residential area of
about 770 hectares, and the total construction floor space of over 600 million square meters, planning resident population of 180,000 people. The Tiantongyuan was phasedly constructed since
1999. At the same time, the ancient city reconstruction was just being carried on therefore Tiantongyuan was also assumed as the houses for the old city residents to live. Until 2004, the number
of residents living in Tiantongyuan has reached 100,000, and 300,000 in the early 2010, becoming
the biggiest community in Beijing. It has been 13 years since the Tiantongyuan rensidential community was built, during which appeared many problems, becoming the focus of public attention.

Fig.2: The overview map of Tiantongyuan Community
（Source: author painting based on the Google Earth image）
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2. THE PROBLEM-POLICY RESPONSE DURING THE DEVELOPMENT OF
TIANTONGYUAN DISTRICT
a. The problem of houses
1. Buying houses
In 2000, the first part of Tiantongyuan was completed and put into market. The good location
of the community from today’s view was considered to be sparsely populated desolate and remote. Therefore, the fever that afterwards appeared in 2005 did not happen at that time, but still
there are some rich people succeeded in buying some of the houses built for the low-income
class. Tiantongyuan is one of the first projects of affordable housing. It was designed for the
low-income families yet the “low-income” standard was quite vague, leaving a leak in the management institution. Besides, the media and public paid a close attention on the issues of fairness in housing sales. On December 29, 2000, Beijing Municipal Government issued the [The
Interim Provisions on buying affordable housing for the Beijing urban residents], setting the
eligible household income ceiling as 60,000 RMB and giving a detailed standard for the income calculation. The authority employees and teachers could be exempt from the verification.
In June 2005, Tiantongyuan finished the construction of another part. During the past several
years, the housing market in China had developed in an amazing speed. Accompanying with the
rapid urbanization and the influx of large quantity of floating people, both of the urbanized area
and the housing prices in Beijing had expanded dramatically. Hence the location of Tiantongyuan
which used to be remote turned out to be a cost-effective one, with the average price of 2,560
RMB per square meter when the market price have reached 15.000. Lots of residents were attracted by the newly-built houses in Tiantongyuan and lined up the first day after sale. There are
so many people waiting to buy houses that the developers had to hire security to maintain order.
(Fig.3) Also, there were many problems such as people waiting in vain due to opaque information.

Fig.3: The queen waiting to buy house in Tiantongyuan in June 2005
(Source:http://house.sina.com.cn/news/summarize/p/2005-06-21/
093480202.html)
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2. Apartment Layout
Although there were some small houses about 70㎡, the main layouts of Tiantongyuan are big
houses with floor space of more than 150 ㎡. (Fig. 4) Even with the cheap price of 2560 RMB per
square, a 150㎡ house will cost nearly 397,500 RMB and a 200 ㎡ house would be up to 550,000
RMB. Of course this price is unaffordable for the low-income families with the annual income
less than 60,000 RMB. The families able to buy such houses are obviously not eager for this
subsidy. As a result, the luxurious affordable houses are not subsidies for the low-income, but the
investment approach for the high-income. This has caused great attention from the academia and
the media, suggesting that the government should detail the floor space and the layout for affordable housing to avoid such speculation.
To solve this problem, the government also introduced a series of corresponding policies. On August 12, 2005, Beijing Municipal Construction Committee had issued the [Emergency notification
of a moratorium on the sale of EAH bigger than 140 m2] to the district and county Construction
Committee and all the developers of the EAH, requiring that the pre-sale and property-rights registration of all the EAH bigger than140 m2 should be stopped. And in November 2006 coming the
policy regarding those houses as real estate. In [The “11th Five-Year” period affordable housing
and “two limits” commodity housing land layout plan of Beijing] (2006- 2010), the EAH was
strictly controlled to two types: the 80 m2 middle ones and the 60 m2 small ones. In 2007, the State
Council announced the [ Some views on solving the housing difficulties of urban low-income
families ], proposing setting the EAH standards reasonably according to the economical levels
and the floor space was restricted to 60 m2 .Afterwards, in 2009, Beijing Municipal Commission
of Urban Planning issued the [Affordable housing planning and architectural design guidelines
(draft)], setting a range from 35-65 m2 for EAH. From 2005 to 2009, the floor space of EAH had
been reduced by more than half. Besides, [the Notice of the State Council on the promotion of
sustained and healthy development of the real estate market ] in 2003 made the low-rent housing
the focus of future construction. The appearance of other affordable housing types helped specifying EAH for specific families.

Fig.4: The layout of a 269 m2 house in Tiantongyuan

(Source:http://data.house.sina.com.cn/bj531/
picture/2401009/#picanchor)
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3. Reselling and group lease
Due to defects in the institution of EAH, in the early period, quite a lot of houses are bought
by some rich people to invest, usually to resell or to rent out. By the end of 2005, the average housing price in Beijing was about 7000RMB, in contrary the prices of Tiantongyuan
houses was only 2560RMB. As the housing prices rose fast, the profits from reselling and
renting houses kept growing. That was why the rent rate of Tiantongyuan was extraordinarily high, which was reported to reach 50% according to a website. 2 3 Tiantongyuan was embraced by the new-developed urban sub-centers and rail transport, convenient for the
young people from outside. Thus the houses in Tiantongyuan were usually divided into
8-9 small room and each of them was rented out separately, which is called group lease.
To stop such behaviors, in 2004, Beijing Municipal Land Resources and Housing Administration issued [The notice about the selling of the bought EAH ]. In this notice, the EAH could be
resold only when they were bought for more than 5 years. The ones within 5 years, if they had
to be sold out, they must be sold to the government or the legible low-income families and the
price should remain the same with the original price. Then in 2007, Ministry of Construction,
Development and Reform Commission, Ministry of Supervision, Ministry of Finance, Ministry of Land and Resources, the People’s Bank of China and Administration of Taxation jointly
announced the [Economically Affordable Housing Management Approach], which forbade reselling in 5 years and renting at any time because the EAH did not completely belong to the
households. Under the pressure of all these new regulation, the group lease in Tiantongyuan was
alleviated for a few years, but as soon as the time limitation disappeared the rent rate rebounded.
b. Infrastructure
As mentioned before, in 2000, the location of Tiantongyuan was be sparsely populated desolate and remote. So was the condition of the infrastructure: narrow and few roads to
the city center, scarce commercial service, no primary and middle school, even no hospital. In this way, Tiantongyuan was a community starting from zero. The complaints from
the residents were reported by media, advocating the process of infrastructure construction of Tiantongyuan. From 2000-2004, Beijing Municipal Political Consultative Committee
put forward 38 proposals for Tiantongyuan, aiming at Improve the living environment there.
The year 2004 became a key year in the development history of Tiantongyuan.
•Transportation
Transportation is the most urgent difficulty faced by the Tiantongyuan residents. As there are few
commercials, schools and hospitals, they have commute between Tiantongyuan and the inner
city frequently. However, the only road to the inner city was quite narrow. When coming across
the rainstorm or road repair, the traffic condition was even worse. (Fig. 5, Fig. 6) The 13th MRT
in Beijing started running, but the closest station was still a little distant from Tiantongyuan, and
few buses shuttled between Tiantongyuan and the MRT station. To the public’s delight, some
residents organized a small car ferry system by themselves, which did a great favor for other
people Therefore, in 2004, Beijing municipal government decided to construct 5 trunk roads
edging the community and add 3 more MRT stations and 30 more bus lines near Tiantongyuan.
Nevertheless, the traffic condition around Tiantongyuan now is still not optimistic. The roads
are still under construction and all the stations are extremely crowded during commuting time.

2
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Fig.5: The roads in Tiantongyuan Community
(Source: author painting based on the
Google Earth image）

Fig.6: One morning in Litang Road in 2004 2
（Source:http://bbs.soufun.com/1010657635
~- 1~10771/156110559_156110559.htm）

•Education and medical facilities
In 2004, there was only one public elementary school in Tiantongyuan community, but the school
was obviously not good enough to make parents satisfied, while the prices of schools built by the
developed by the real estate developers were as expensive as the private schools, unaffordable for
the low-income families living there. The school commute became another pressure for the traffic
and the living cost for the residents. After 2004, the government received the proposal and promoted that the education sector will subsidy the private schools so that they would charge as the public
schools.43 Up to now, the 5 schools within Tiantongyuan have solved this problems to some extent.
4
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Another difficulty is lack of medical facilities. Until 2004 there were only several small clinics in
Tiantongyuan. For the residents, the only choice when they got acute disease was again to go to
the inner city. Regarding the heavy traffic, this was really dangerous for the old residents. After
the key year of 2004, the hospitals, first-aid station and more clinics are built, while the first tertiary hospital was supposed to be put into use in the next year.
•Commercial facilities
The commercial facilities were the same as the former ones, built from nothing. In the preliminary
planning of Tiantongyuan, the developers did not consider much about commercial service. The
inconvenient living in Tiantongyuan now has been changed a lot because of several big department stores and large number of restaurants.
•Security environment
The security problems occured firstly as the conflict between the residents and the property management company then came the robbery and theft.
The conflict started in 2001, when some residents who bought the houses that could be used both
as commercial and residential installed the outdoor light boxes. They had consulted with the
management company and were not forbidden in the beginning. While after the installation, the
company demolished the light boxes and smashed the glass windows and even some goods. The
residents united together, consulted with the company through polices and lawyers and finally
defended their legitimate rights and interests.
Tiantongyuan was not a traditional community which formed during tens of years during which
everybody know each other very well. The residents here accumulated from the whole megacity
in a short time, forming a stranger community. In addition, the residents here are mainly lowincome families and it was quite easy for the recidivists to mix in. At first, Tiantongyuan did not
have its own police station. When the burglary and outdoor theft occurred, the residents had to
resort to the police elsewhere despite of the shortage of policemen. Although the residents organized a patrol by themselves, they had to stay at home at night and close all the windows and doors
even in summer. Through the proposal, now there are two police stations responsible for the security of Tiantongyuan and the condition is much better.

3. THE RETHINKING OF THE PROBLEM-RESPONSE PROCESS
Tiantongyuan community is a typical case of urbanization of China. The construction of the community all started from zero and the every problem occurring in the process was an experience
for urbanization of China, especially for the affordable housing system. Tiantongyuan was the
forerunner of the affordable housing policy, planning and management institution for China with
the problem-response solution for every encountered problem. The rethinking of this problemresponse process was also a review of the development of affordable housing policy and system.
Throughout the whole decade of Tiantongyuan, we could find out several lessons for us to learn.
a. The absence of planners and the policy designer
The reason that there appeared so many problems about Tiantongyuan community was that the
urban planners and the policy designers are absent from the affordable housing system planning
process. Since 1949, the city residents in China all lived in the houses freely built by their work
place. Before this welfare housing system was abolished, the housing stock was amazingly scarce
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in contrary to the high speed of urbanization and the great number of floating people. In 1992,
China started its housing system reform comprehensively, and the concept of affordable housing
came to China formally for the first time. Naturally, how to type, manage, supervise and design
the affordable housing remained a difficult topic for Chinese government. Lack of experience and
suitable estimation, Tiantongyuan neglected many important factors as a community, resulting in
the problems mentioned in the former part. If the planners had done some research on the foreign
experiences and the practical conditions of Beijing, a lot of problems could have been avoided.
While the solutions for the problems usually came one or two years later because the solutions
involved multiple departments so that the coordination is difficult and inefficient. Moreover, the
policies were mostly against the layouts and the property, as to the infrastructure it were the proposals that worked for the improvement.

Fig.7: The problem-response policies of Tiantongyuan
（Source: author painting）

b. The poor communication between the users and the managers of affordable housing
The planning and design of Tiantongyuan did not consider what the users would like. There are
2 types of affordable housing construction. One is that the planning and design of the community were finished all by the real estate developers which were designated by the government,
while the other is that the community was planned and designed by the government and the
real estate developers only needed to build the houses up. Both of the 2 measures ignored the
interview with the users. As EAH, Tiantongyuan should be designed as economically as possible. The large houses in Tiantongyuan proved the importance of preliminary research.How
many rooms do they need if there are 2 adults and 2 children in the family? How much floor
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space can they afford if the price is fixed at a price? What if the upper limit of the floor space
is predetermined? How would they arrange the rooms in the house? After the residents moved
in, all the problems were shifted to the property management company. If we could do some
interviews with the future residents and design more precisely, the affordable housing would
be much more pragmatic, not only about the layouts, but also about the infrastructures. The
transportation, medical condition, schools and commercial service were necessary for the lowincome families and they would tell the designers that they were. To establish a communication and feedback mechanism to improve was indispensable for affordable housing planning.
c. Multi-level affordable housing system is necessary
Economically affordable housing is the first kind of affordable housing that was introduced into
China. In the beginning, as the government did not estimate the affordable housing as such a
complex condition, the EAH undertook all the commissions to subsidy the low-income families. While after the practice of several EAH communities, the public got to realize that we
had to build a multi-level affordable housing system in which no matter how much was the
income the family could find a house affordable for them and suitable to live in. The EAH
worked in the way that the families bought the houses in a much lower price than market price,
and the property was shared by the government and the family. However, some family even
could not afford buying the EAH so that renting a house was a better way for them. Therefore, the low-rent housing designed for the lower-income families became another focus in
China. Besides, other types of affordable housing such as public rental housing also appeared.
d. Media and public scrutiny could help policy improvement
In contemporary China, the media has become a new social force, which could use public opinions
as weapons, focus on hot spots of society and promote social progress. Just like what happened
on Tiantongyuan community. Since the concept of affordable housing was introduced, the media
have been paying close attention on what the affordable housing was, whether it was effective and
how would it develop. The residents sometimes ask the media for help. The reports from the media
collect the complaint from the residents, the suggestions from the scholars and the reflection from
the governments. For government, the media is an information source and a supervisor. The media has done lots of favor to the development of affordable housing and the urbanization of China.
Tiantongyuan has benefited from the media on many aspects. Large amount of reports on the
shortage of medical facilities, commercial service and education source made Tiantongyuan a
focus topic. The year 2004 was important for Tiantongyuan, and it really need to thank the media.
This paper also based on lot of reports from 2000 to 2007.
e. The residents autonomy could be properly guided
The residents in Tiantongyuan formed a very effective autonomy organization, offering
the shuttle bus between the community and the MRT station, resisting the property management company and potential robbery and theft. They had their own volunteer teachers group
and volunteers association. They even tried to deliver their expectations of the schools, hospitals and MRT stations. The residents in Tiantongyuan had similar income and jobs, basing on
this similarity in living background they were more likely to join together and stand for themselves. They lived in the community and the community was just designed for them. Therefore they knew what they need ever better than whoever did research on the community. If
the government could guide and encourage this autonomy properly, the autonomy organization might work effectively and help the government to improve the policy and improvement.
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Low-carbon housing development in Chinese megacities:
Phenomenal analysis based on developer behavior data
Wang Hongguang*1, Shao Lei
School of Architecture, Tsinghua University. Tsinghua Park, 1, Haidian District, Beijing, China, 100084

ABSTRACT
Dealing with natural risks such as greenhouse gases, Chinese real-estate developers, along with the whole
society, put low-carbon technology and design into housing practce. This phenomenon has 2 marked
features: 1, some leading developers’ low-carbon practice have far surpassed the minimum requirement in
national and local standard; 2, high-quality low-carbon practice focus in Chinese megacities. Combining
macro market theory with micro survey data of real-estate developers’ choice behavior, this paper gives
data-based description on current Chinese low-carbon real-estate market and operation-based main factors
shaping it. Furthermore, by combining this research with related politics, this paper provides scenario
analysis and policy suggestions in a low-carbon and market orientation.
Keywords: Low-carbon, real-estate, megacity, developer, choice behavior.

1. STUDY BACKGROUND AND FRAMEWORK
In current housing market of China, more and more housing products title themselves with
“Green”, “Low-carbon”, “Ecological”, etc. This phenomina reflects the uprising of low-carbon
awareness among the whole society dealing with sever natual risks such as greenhouse gases.
This paper aims at analysis China’s development of low-carbon housing and main factors in
shaping it from the developer’s point of view, for developers are the final producer of housing
products that intermediate government intentions and policies, consumer needs and professionals’
techniqueal capacities in housing market. With such analysis, this paper is able to give out practical policy suggestions in a low-carbon and market orientation.
1.1 Policy Background of China’s low-carbon housing market
With the uprising of social awareness of low-carbon economy and development, low-carbon
housing has drawn more and more attention among government and techniqueal professionals.
Since China formulated the basic principle of environmental protection in 1973, Chinese government has issued fundamental policies and regulatory techniqueal standards in order to restrict
housing energy consuming. Among them, the most notable one is the 3 Stage policy of housing
enery conservation. According to this regulation, housing products developed between the year
of 1998 and 2008 must save at least 50% of energy consumption in construction stage compared
to similar products in the year of 1980-1981, while products after 2008 must save at least 65%
compated to that of 1980-1981.
With regulatory policies laying the floor level for China’s low-carbon housing market, national
and local government have respectively issued y incentive policies towards low-carbon housing. The main principal of housing low-carbon policy is “4 Conservation and Environmental
Protection”, indicating energy, land, water, material conservation and environmental protection
in the contrustion procedure. Upon this, Ministry of Construction has issued Green Building Assessment Standard in 2006 and corresponding marking system. The most significant movement
of local policy in low-carbon housing is issued by Shenzhen Municipal Government, which set
*muchangye@gmail.com; phone +86 15811225201.
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incentive policies on loan, fiscal subsidy, official certification and FAR reward towards future
green buildings.
Housing standards that are not directly related to low-carbon also helps to reduce green gas
emission during the whole life-cycle of housing products, such as regulation on green land of
residential zone, etc.
1.2 General Situation of China’s low-carbon housing market
With above-mentioned policy background, China’s housing market has seen a late yet high-speed
development of low-carbon products. Dataing back to the year of 2004, there was no officially
recognized low-carbon building in China, let along low-carbon housing. Although China’s practice of low-carbon housing has already begun in 2002 with the Fengshang International Apartment in Beijing, followed by the famous and breath-taking piece of architecture of MOMA in
2005. Later, MOMA received LEED-ND certificate from USGBC in 2011.
Ever since, more and more low-carbon practice in housing market have appeared. At the
beginning, dealing with the imperfection of domestic green building assessment system, some
leading developers seek for foreign evaluation organization to mark and publicize their products,
such as LEED or Breeam. Others may satisfied with only using “Green”, “Ecological”and “Low
Carbon” in the advertising of their products and stop at merely design and description stage.
With housing market getting mature and techniqueal standards getting clarified gradually, the
former has won broad attention and recognition among the society, and become the leading role
of China’s low-carbon housing market, such as Wanke, Dangdai, Fengshang and Zhaoshang.
The practice of low-carbon housing has won broad recognition of public as well as market success.
Taking low-carbon products and their neighbourhood residential zones in Beijing and Nanjing as
examples, the low-carbon ones have notably advantage in price and sale ration compared to non
low-carbon ones even they are close to each other in time and location.
Table 1. Comparation of Low-carbon & Non Low-carbon Housing Products in Nanjing
(data abstracted from: http:www.soufun.com)

Project

Open Year

Suite Quantity

2008

160

15,000

91.41%

2008
2008
2008
2008

305
285
77
141

9,500
15,000
9,300
10,300

63.78%
61.74%
81.88%
85.8%

Langshi International
Neighborhood (Low-carbon)
Rongqiao Central Park
Wanke Jinchengdixiang
Songdu Meiyu
Jiaye Sunlight City

Price (RMB/m²) Sale Ratio

Table 2. Comparation of Low-carbon & Non Low-carbon Housing Products in Beijing
(data abstracted from: http:www.soufun.com)

Project

Open Year

Suite Quantity

Price (RMB/m2)

Sale Ratio

Shangdi MOMA
(Low-carbon)
Dong Neighbourhood
Fuli Peach Garden

2008

900

19,000

90%

2008
2008

175
3200

10,500
10,500

8%
90%

Waiwang Xinglinwan
Xiangshuwan

2008
2008

2910
5000

12,300
14,000

60%
80%
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However, with the market success and public recognition received by low-carbon housing products,
few developers and housing projects follow in the way of low-carbon practice. For example, in
the year of 2009, China’s new urban residential constrution area is 869 million m², and housing
products recognized by international or domestic low-carbon assessment systems only took up
0.95 million m², about 0.12 %. If taking residential constrution of countryside into account, this
ration would fall below 0.05%. Considering the fact that above mentioned low-carbon housing
developers are mostly big real-estate companies, this study concludes with carefully caculated
date that low-carbon housing products in China’s market are mostly contribution of numbered
developers, with seldom exceptions.
To summarise, China is experience a booming development of low-carbon residential, yet still at
the beginning stage of it. With regulatory standards setting the floor level of energy conservation
of housing products that improve low-carbon housing market as a whole, some leading developers
contribute to the advanced application and promotion of low-carbon technology and design theories.
Low-carbon housing has won recognition from the public and market, yet has few followers.
1.3 Study Framework
This study focuses on such fact that some leading developer’s practice on low-carbon housing
has significantly exceed the floor level of domestic regulations, and sometimes even is ahead of
social, especially consumer awareness. As a movitation of low-carbon design theory and technology application and promotion, their practice should be, and actually have received encouragement from the government and society, yet what’s their movitation in the first place to lead such
practice even when the society and related policy are not ready? And why, with the success of
market and public recognition such low-carbon products received, few developers follow into
low-carbon practice other than above-mentioned leading ones?
These questions are vital to understand current China’s low-carbon housing market as well as
setting low-carbon oriented policy in order to encourage such practice, thus improve China’s lowcarbon level in housing market. As final link of housing production, developers’ decision is vital
in shaping current low-carbon housing market. Thus, these questions are also interesting because
they reveal some controversial factors in the housing market that may leave space for developer’s
spontaneous low-carbon practice yet not fully developed. To locate the factors and summarise
their affecting mechnisms to developer’s choice behavior, the study needs to analysis macro data
of housing market and micro data of developer choice behavior at the same time.
Based on above aims and focus, the study frame is as follows,
•

Analysis on China’s current low-carbon housing distribution based on macro data.

•

Analysis on developers’ choice behavior towards low-carbon housing based on micro survey data.

•

Scenario Analysis of China’s future low-carbon housing market and policy suggestion.

2. CHINA’S CURRENT LOW-CARBON HOUSING MACRO ANALYSIS
This part mainly aims at giving out the distribution trend in time and space of low-carbon housing
product, in order to locate possible shaping factors.
2.1 Low-carbon Housing Distribution in Time
China’s low-carbon housing market has experienced a very lately and high-speed development.
The following table shows numbers of building projects recognized by different low-carbon
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assessment system in each year. With low-carbon housing products too few to reveal trends.
Also mostly constructed by the same developers, housing projects and other projects such as
commercial and office building represents the development of China’s low-carbon housing market
as a whole. Thus, this study deems that seperate markets show consistent trends in low-carbon
development, taking marco data of construction market without further division.
Table 3. Quantity of Building Products Recognized by Offical Low-Carbon Assessment System
(data abstracted from official sites of each assessment organization)

Year
2003
2004
2005
2006
2007
2008
2009
2010
2011

Green Mark
0
0
0
0
0
10
22
91
228

LEED
0
0
2
4
0
10
33
56
88

Others
0
0
0
0
1
1
2
3
11

Whole
0
0
2
4
1
21
53
143
317

Table 3 reveals the turning point of low-carbon development appears in 2008, the year Beijing
Olympic was held. With China’s own assessment system “Green Building Design Assessment
Mark”(Green Mark) put to application, low-carbon building practice didn’t come to stop after the
national event of Olympic, rather, it came into a high-speed development.
The reason for the trend revealed from this table could be summarised into follows:
•

Policy oriented. 2008 was a peak time of local low-carbon policy especially in Beijing,
corresponding to the Technology Olympic principal. Also, Beijing municipal government
carried out a lot of programmes and incentive policies in order to encourage housing energy
conservation.

•

Public awareness. Public awareness of technology and low-carbon rises because of the broad
advertisement of Olympics.

•

Assessment system. With China’s own assessment system, domestic developers get better
access to evaluate and publicize their practice in low-carbon housing, thus motivated into
further practice after 2008.

2.2 Low-carbon Housing Distribution in Space
China’s low-carbon housing has significant features in spacial distribution. Most low-carbon
housing products locate in eastern China, and almost all of them locate in megacities. For the
same reason mentioned above, this study doesn’t further divide low-carbon building data.
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Low

High

Fig. 1. Green Building Distribution Map of China, 2011
(Data derived from http://www.gbmap.org)

Fig.1 shows the green building distribution map of China. Most low-carbon buildings locate in rich
regions such as south-east China and Beijing megacity zone. Comparing it with China’s GDP and average income per capita distribution maps of China, this study sees corresponding trends in distribution.

Low

High

Fig. 2. GDP Distribution Map of China, 2011.
(Data derived from National Bureau of
Statistics public data.)
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Low

High

Fig. 3. Average Per Capita Income Distribution Map of China, 2011.
(Data derived from National Bureau of Statistics public data.)

Furthermore, as this study go into each low-carbon building project, it reveals that all low-carbon
housing programs are located in cities such as Shenzhen, Nanjing, Shanghai, Guangzhou and
Beijing without exception. Thus, this study concludes that low-carbon housing is a megacity
phenomena of China, especially of its the richer region.
The reason of spacial distribution feature of low-carbon building and its consistency with GDP
and average income distribution could be technology advantage of richer regions, consumption
capacity or higher low-carbon awareness. In order to locate main factors shaping this feature, the
study turn to China’s low-carbon housing developers to conduct micro data survey.

3. LOW-CARBON HOUSING DEVELOPER CHOICE BEHAVIOR ANALYSIS
As marco data reveals, low-carbon housing experiences its booming time after 2008, and mostly
located in megacities of more-developed region of China. In order to analysis this phenomena,
this study has conducted surveys to representatives (design managers, market managers, etc) of
low-carbon housing developers such as Zhaoshang, Wanke and Dangdai, along with surveys to
architects, urban planners and other techniqueal professionals.
Though different low-carbon housing developers and professionals differs in professional
background, low-carbon principle and techniqueal routes, the factors derived from each survey
show strong relativity. For example, most people think national and local policy could strongly
influnce developer’s choice behavior, yet currently incentive policies can barely orient advance
practice. On marketing, different developers target at different income group, yet they all admit
high-quality low-carbon housing mainly aim at big cities for their relatively mature market with
high-income consumers.
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As a summary to mirco data derived from individual investigation, this study concludes 5 main
factors shaping current low-carbon housing market of China. (Percentage means the average
recognition level of respective factors to investigation targets).
•

Regulatory standands issued by national or local government（100%）. Regulatory
standands lay the floor level of housing products’ low-carbon practice. As is revealed in
national data, most housing products at this stage only reach the fundamental requirement
issued by government, thus floor lever is very important to improve housing market’s lowcarbon development as a whole. In practice, regulatory standards are behind market practice
in housing material, technology and construction, which lays space for a more clarified and
strict standard with high requirement on low-carbon housing.

•

Cost control and Consumer Recognition(95%). These market issues are main factors
developers take into account during decision making stage. Cost control refers to valuecost analysis towards different housing features such as decoration, landscape design and
additional facilities. Developers would naturally prefer those additional cost that can bring
most additional benefit on housing price, sale ratio and brand construction. As the space of
additional cost is highly related to land price and consumer expectation, and it could bring
additional benefit to housing marketing only when the value it adds could be perceived by
consumers, developers would construct low-carbon housing only when target consumer
are affortable and willing to purchase low-carbon products. That explains why low-carbon
housing focus in megacities of rich regions of China, where relatively high housing price
makes bigger space for low-carbon design and facility cost then other places, while consumers
are more awared of healthy housing needs and natural risks thus more low-carbon oriented.

•

Enterprise value and management framework(75%). These 2 enterprise-related issue are
inner reason for a developer choosing low-carbon route than others. Wanke and Zhaoshang
are examples of highly value-oriented developers in low-carbon practice. It’s not saying
they don’t have market needs and aims in their practice, rather, these developers take lowcarbon as a necessities for enterprise’s future development. This foreseeing make Wanke and
Zhaoshang willing to pay additional cost in professional experiment and advanced practice
towards housing material, construction techniques and design theories. Also, corresponding
to each core value, housing developers have various management framework. Framework
with better flexibility in sales and marketing, or a seperate function unit aiming at housing
experiment allows advanced practice in low-carbon housing. Most frameworks that link
manager income mainly or only with sales records leaves hardly any possibility for housing
practice, except for some extreme situations.

•

Technique development(70%). Technique development doesn’t only refer to low-carbon
facilities such as mid-water cycle system or energy-conservating air conditioner, but also
includes techniques and theory using in urban planning stage and design stage, such as
solar and ventilation analysis, mixture function or small grid planning. Since low-carbon
housing is only in a beginning stage, full of marketing and technical unknowness, to put it
into practice requires high investment and can’t fully avoid trial and error, most developers
don’t deem low-carbon housing practical or possible, especially small developers. Also,
technique development includes more clarified and scientific assessment system, upon which
developers and designers can better adjust their practice and consumers can tell better of a
real high-quality housing product.

•

Incentive policies(10%). Incentive policies are highly vital in western exprience of lowcarbon housing, and both developer and professionals in this study’s investigations stressed
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highly on its importance, yet in practice, developers hardly admitted any motivation they
received from incentive policies. The reason is merely that China’s current incentive policies
towards low-carbon housing is too weak a reward to developers compared to the effort and
investment required for low-carbon experiment. Furthermore, policies such as housing price
restrictions cast a passive influence toward such practice by setting ceiling to additional cost
of housing where low-carbon investment comes from.

4. SCENARIO ANALYSIS OF CHINA’S FUTURE LOW-CARBON HOUSING
MARKET AND POLICY SUGGESTION
Based on former analysis, this study carries out scenario analysis of China’s future low-carbon
housing market and policy suggestion.
4.1 Scenario 1. Natural Development
Under no further guidance or policies from government, China’s low-carbon housing market
would experience a natural development. During which, the main factors that changes would be:
•

Technique development. Technique development would reduce relative facilities’ cost and
improve the marketing possibility for low-carbon housing. Better assessment system would
be produced under developers and professionals demands.

•

Consumer recognition. The natural risks brought by rapid development of China would result
in sever urban problem with larger and larger quantity of people recognize a low-carbon way
of life and requires healthy housing that has natural sunlight and clean wind for their family.
High-quality housing products would be better recognized by well-educated consumers.

In this situation, low-carbon housing in China would experience a slow development from current low and chaos stage of techniques, theories and low-carbon values, although housing price
restriction would make the progress even difficult.
4.2 Scenario 2. Government Guidance
Government guidance could strongly motivate housing market to low-carbon oriented practice in all
aspects. This study concludes on main factors that government guidance should take into consider.
•

Technique development. From nation scale, technique development mainly refers to lowcarbon infomation openness and more clarified and scientific assessment system. Low-carbon
is a quantitive concept which aims at practical measurement and comparation. Without
infomation openness on building energy consumption, developers could fake their buildings’
low-carbon performance, resulting in market and assessment system chaos. Infomation
openness could begin from public access to electricity usage datas divided to each block
or building. By comparation, not only housing consumers, but also office and commercial
building users could tell better of different building’s energy consumption, thus help the
market to recognize better of high-quality low-carbon buildings. With massive micro datas
on building energy consumption, more clarified and scientific assessment system could be
produced and put into further practice. The authoritative and official recognition of lowcarbon practice itself is a great motivation to low-carbon housing.

•

Incentive policies. The most affective Incentive policies towards low-carbon housing could
be tax-reduce or FAR-subsidy. For now, the restriction of housing price could set higher
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ceiling for low-carbon housing based on public and subject assessment. Those policies are
more productive compared to cash reward or honor as is revealed in developer investment.
•

Regulatory standards. A better clarified and scientific standards for low-carbon housing could
shape the market to a new stage of development, yet it must be based on practical technique
solutions and scientific assessments.

With above measures, Government could give a strong push to the development of low-carbon
housing market. Furthermore, it could lay a better foundation for a more open, scientific and
clarified real-estate market for future China.
4.3 Summary and conclusion
This study gives analysis on China’s low-carbon housing development based on macro and micro
datas concerning with housing market and developers. It concludes that:
This study reveals main features of China’s low-carbon housing development are that leading
low-carbon housing practice are carried out spontaneously developers, far exceeding floor level
required in regulatory standards, and the distribution trends of low-carbon housing are highly
consistent with that of GDP and average income.
Based on micro datas on developers choice behavior, this study gives explanation to macro phenomenon, and summarise main factors that shaping low-carbon housing market.
Upon above conclusion, this study gives scenario analysis on future development of low-carbon
housing in China, and gives suggestions on low-carbon oriented policy, such as energy consumption infomation openness, etc.
China’s housing practice, concerning its short history, imperfect market and less-developed
technology, is experiencing a very primary stage of low-carbon, with chaos in technology, value
and market. The main aim of this study is to give a clarified description of such stage, find
spontaneous possiblity for low-carbon housing, and suggest on a more encouraging environment
for such possibility.
Furthermore, as is now in developed countries, the notion of low-carbon building has already
merged into the notion of building, which refers to the basic conception of a good building, that
must fit to user’s needs and responsible for the society. With spontaneous development of lowcarbon housing, this study deem that the notion of low-carbon housing would be replaced by
housing in the future China’s real-estate market, although before that there would be a long way
to go.
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A study on the urban disaster-prevention park
take Beijing for example
Xia Peng, Anrong Dang
School of Architecture, Tsinghua University, Beijing 100084,China

ABSTRACT
Parks play an important role of in urban hazard mitigation, and the rational spatial layout of the parks also
exert the crucial impact on the effective disaster mitigation. Based on census data and kernel estimation
model, utilizing geographic information system(GIS) , this study makes a quantitative and qualitative analysis on the capability of the disaster prevention parks in Beijing’s central city, and analyzes the relationship
between the residents’ demands and the capability of those existing disaster prevention parks. This paper
has come to the conclusion that it is necessary to optimize the spatial distribution of the disaster prevention
parks. At last, it gives the suggestions, including setting up reasonable service radius of the parks, transforming other city parks into disaster-prevention parks, making use of open spaces such as squares, green
belts, or sport ground of schools as emergency shelters, etc.

Keywords: Disaster Prevention Park; GIS; Population; Beijing

1. INTRODUCTION
Beijing, the capital as well as the political and cultural center of China, has a strong attractiveness
for the people of the country, and has reached a population of 22 million. As one of three capitals
suffered a quake of magnitude eight or higher, it locates in the area where earthquakes are strong
and common. Hence, emergency shelter is a big issue for the mega-cities like Beijing.
It is proved in practice that disaster prevention parks play a large role during defending disasters.
A certain scale of green spaces can prevent the spread of fire, also, the gardens and facilities can
provide the residents with convenience as well.

2. METHODOLOGY
2.1 Study Area
According to the city’s socioeconomic status quo, the study area is determined to be 5 districts
in the central city, including Dongcheng, Xicheng, Chaoyang, Haidian, Fengtai and Shijingshan
District. The study area covers about a 1088-square -kilometer area.
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Fig 1. Spatial Distribution Map of the Existing Disaster-Prevention Park in Beijing’s Central City

Fig1 shows the 24 disaster-prevention parks builded in this study area, covering 3.44 square kilometers and accounting for 0.31 percent of the study area. Moreover, it contains 11.716 million
residents, which means the space of disaster-prevention park per capita is 0.29 square meters.
This study adopts a method combining qualitative and quantitative analysis to analyze the disaster
mitigation capability of disaster-prevention parks in the central urban area in Beijing city.
2.2 Population Distribution Model
This study uses Colin Clark’s model[1,2] to simulate the population density gradients. The spatial distribution of population density is described as a single empirically derived expression as follows:

dx = d0e–bx
Where dx is population density d at distance x from the city center, d0 is central density, as extrapolated, and b is the density gradient, indicating the rate of diminution of density with distance
from the center, a negative exponential decline.
The model is derived based on two hypothesis: on the one hand, the urban population allocation
shows concentric circles on the ideal earth’s surface; the other one is the distribution and evolution of urban population trends to be maximized.
The published census data usually only includes the total population of an administrative region.
Therefore, we need a method integrating qualitative and quantitative analysis to obtain the spatial
allocation of the census data, i.e. population distribution in somewhere at some time, which is an
important part of gauging an area’s vulnerability to hazards. This paper utilizes Lv’s method[3] to
stimulate the detailed population distribution in the study area. This method primarily includes 3
steps: 1) dividing the study area into grids based on the smallest geographic unit for which census
data were available; 2) determine the interpolation kernel within each grid cell as population gravity center; 3) interpolating the population at the kernel into the grid cell, and formulating spatial
distribution map of population density.
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This study uses kernel estimation[4] method for interpolation, stimulates the continuous population distribution, allocates the population to the grid with certain resolution, computing population of any area. This method has higher precision than the traditional area interpolation method.
2.3 Distributing Census Data Based-on GIS
(1) Spatial Distribution of Central Beijing’s Population Density. This study collects the census
data of 130 sub-districts[5], and simulates the population density distribution for the whole city
via GIS. The result shows, Tiantan, Dashilan and Zhongguan Village are the most populated areas. Basically, the population density gradually declines toward the periphery. Thus, the result is
primarily consistent with the actual state of population distribution.
(2) Calculating the total population of the study area. This study classified population into 10
grades, calculating the total population of the study area based on the gradient population density
according to the formula:

N=

å r ´n´ S
6
10
10 6

in which N means the total population, r is the mean of each gradient population density, n is
the number of grid cells, S is the area of a grid cell. This study adopts 50 m ´ 50 m = 2 500 m2 as
a grid cell.
The result calculated by the above formula shows that the area has 11,725,373 people, compared
to 11,716,000 people revealed by the census data, the average relative error is 0.08%. This error
is reasonable given that the population density needs to go through several transitions using the
kernel estimation method.

3 HAZARD MITIGATION CAPABILITY ANALYSIS FOR CITY PARKS
3.1 Service Radius
Japanese Disaster Prevention Park Planning Standard suggests that the service radius of largescale disaster prevention park should be 2 kilometers, which allows elders, disables and children
to arrive in 1 to 2 hours by walk; small-scale disaster prevention park’s radius could be 0.5 kilometers. Taking practical situation of China into account, the parks larger than 10 ha can serve
as large-scale disaster prevention parks; those less than 10 ha can serve as small-scale disaster
prevention parks; those extra-large scale parks larger than 50 ha can cover bigger service radius,
but it should not be more than 3 kilometers.
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Fig 2. Potential Influence Range of the Disaster-Prevention Parks

Fig 3. Population Density Distribution in Potential Influence Range

Based on the analysis of the potential influence range of the disaster-prevention parks and their
spatial distribution via GIS software, this paper deduces the following results:
(1) In the study area, large and extra-large scale parks mainly locate in Haidian and Shijingshan
Districts.
(2) Since the smaller radius of the small-scale parks located in the middle of city, some blank
regions forms where no park can cover.
(3) There is no disaster prevention park existing in the outer rim of the study area.
3.2 Results and Suggestion
Referring to Japanese experience on disaster prevention park construction, and coming away
with China’s context, this paper argues that relief space should to be 2 m2 per capita. Besides, the
census finds 11,716,000 people are living in the study area. Hence, even if all the city parks are
transformed to disaster prevention parks, but it would still not be enough when a disaster erupts.
Large and extra-large parks’ service radius is 2 kilometers. A park together with its buffer of 2
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kilometers are regarded as the park’s potential influence range as a whole. This study overlays the
population density distribution map on the city park map, obtaining the population density within
every park’s potential influence range. Multiply it by the potential influence range’s area, we get
the total population of the potential influence range ultimately .
Through above analysis, we conclude that:
(1) In the study area, those blank space has not been covered by any park. Obviously, the Beijing’s
disaster-prevention parks are not only far from enough, but also unevenly distributed as well.
(2)The parks located in urban core are working beyond capability; However, the parks in Shijingshan district can accommodate more people than population contained in their influence range,
thus having the sufficient service capability.
(3) Even if all of the parks are transformed to disaster prevention parks, they would barely meet
the requirement for shelter area and relief capability when hazard happens.
According to the conclusion, several suggestions are proposed:
(1) Renovating all the city parks to disaster prevention parks by stages, integrating with the city
master planning.
(2) Due to various factors, it is difficult to build new parks in central city. Therefore, it is viable
to expand the existing parks’ areas, to extend their service radius, to sequentially improve their
population capability.
(3) Utilizing city plazas, stadiums as well as school playgrounds to provide necessary space for
residents when a disaster is occurring.
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An eco-tourist development approach for
the water resources conservation
Yang Chen*1, Anrong Dang**2, Xia Peng***3
School of Architecture, Tsinghua University, Beijing 100084, China

ABSTRACT
Most the sources of big rivers in China locate in the midwest mountainous regions, which are often underdeveloped. Water resource conversation region takes the heavy responsibility of ecology protection. The
policy of prohibitive and restricted development limits the resources exploitation and economic development, so as to widen the distance of social and economic development level and affects the enthusiasm of
ecological conservation. The study take the countryside of Sanbaishan which locats in Jiangxi province
as an example on how to develop the service sector through eco-tourist development approach. Its main
contents include landuse planning of eco-tourism, functional layout, designing for the tourist product, organization of the tourist routes, it aims to be an pattern of eco-tourist development.
Keywords: Water resources conversation region; ecological tourism planning

Based on the literature review, we found that the tourism industry is the best way to improve the
economic level, and it could also realize the ecological environment sustainable development.
Taking the countryside of Sanbaishan which located in Jiangxi province as an example the paper
study on how to develop the service sector through eco-tourist development approach.

1. ECO-TOURISM: THEORETICAL BACKGROUND
1.1 Definition and connotation of eco-tourism
Eco-tourism was developed on the basis of an ecological tourism, and formally defined at International Environmental Conference Mexico 1986. The concept of eco-tourism derived from profound social and historical background. It can be summarized to three points, such as (1) people
considered the usage of traditional resources, including environmental problems caused by tourism behavior due to the increasingly serious environmental problems, (2) the tourists need new
tourism forms to stimulate interests because of they got tired of traditional sightseeing tour, and
(3) the impact of strategic trends, since the concept of sustainable development proposed, various
countries had positive response and developed sustainable strategy.
As eco-tourism related to the various discipline and there are various understanding, it has not yet
formed a unified definition of eco-tourism. However, according to the definition of these different
expressions to classify summary, we can grasp its meaning. This paper agrees with the conclusion
from Professor Zhong Linsheng and Xiao Duning that Eco-tourism is overlap part among naturebased tourism, sustainable tourism, eco-environmental protection tourism, and environmental
education tourism.
Specifically, Eco-tourism must have the following five aspects. First, eco-tourism area is the area
of natural environment less susceptible to interference. Second, eco-tourism behavior does not affect the environment. Third, eco-tourism has a positive significance in conservation area manage*c_yang2012@126.com
** danrong@mail.tsinghua.edu.cn
*** ivy_px@163.com
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ment operations and protection of the environment. Fourth, local community residents must be
involved. Fifth, it can balance various stakeholders and form a benignant operational mechanism.
1.2 Practical significance of eco-tourism for ecological conservation areas
The connotation of eco-tourism can contribute to the realistic significance of conservation areas
for sustainable development.
(1) Eco-tourism can protect nature resources and revitalize local economy.
On the level of eco-tourism development tendency, it is related to aspects of economic, social,
environment, population etc. Eco-tourism be a one of the mode of tourism industry, it has both
functions of nature resources protection and local economy revitalization.
(2) Eco-tourism products can reduce their impact to the ecological environment.
Eco-tourism products can satisfy tourists’ experience of ecological environment, enrich ecological knowledge. Eco-tourism products are carried out under the ecological advantages of resources
and environment, but their content and quality are minimum impact to the environment.
(3) Eco-tourism has eco-recreation mode characteristic.
Tourism product, tourism activity form, and travel mode of eco-tourism take with nature resources and ecological environment as value orientation, and take with ecology principles as
guide. The recreation of eco-tourism emphasizes the minimum impact on the environment this is
a responsible recreation on the ecological environment.
(4) Eco-tourism promotes stakeholders symbiosis.
Beneficiaries of eco-tourism is not single, it is multi-agent, including local community residents,
government organizations, enterprise, tourists, protectors, volunteers etc. Eco-tourism has multiobjective and multi-stakeholder characteristics, it determine that eco-tourism achieve sustainable
development must coordinate relationships among multiple beneficiaries, and then get the best
and lasting overall efficiency. So eco-tourism can promote stakeholders get symbiosis.
1.3 Key points of eco-tourism planning
(1) Taking ecological environment protection as precondition
Eco-tourism is a sustainable development tourism behavior, eco-tourism planning must take with
ecological resources environment protection as principle, and minimize environmental damage,
maximize the advantages of resources to protect resources environment.
(2) Dividing functional areas in the scenic area
Tourism product space planning of eco-tourism is mainly reflected functional areas in the scenic
area. In the reasonable to consider land-use planning precondition, according to the importance
and sensitivity of the ecological resources, combine with the strength of resources development,
assess land suitability, then divide functional areas in the conservation area, control development
and construction strength strictly in each functional area.
(3) Considering the different demands of tourists
Eco-tourists are classified four categories: the ordinary tourists, researchers, protection experts,
and volunteers. The common feature among them is strong consciousness of ecological environment protection, and they prefer to gain experience in the ecological environment, enrich ecology
knowledge. Therefore, consider their demands to design eco-tourism products, achieve ecological
environment protection and reduce tourism activities impact.
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(4) Encouraging community participation of skate holders
To sum up the above argument, eco-tourism related to some skate holders, the most important one
is local people. Eco-tourism is supposed to the best model of sustainable development, the most
important approach of stimulating local economics and leading people to get rich is community
participation. Only in this way can we stimulate the positive energy. Many cases showed that tourism development without community participation cause seriously impact, such as environmental
deterioration, out of economic order. Community participation contain three aspects, such as (1)
community resident must participate in decision-making of tourism planning, (2) community
participate benefit distribution, and (3) community resident must participate the education and
training so as to improve the awareness of ecological environment protection.
(5) Establishing management and operation in the scenic area
Establishing effective management and operation mechanism is safeguard for the sustainable development of scenic area. Management eco-tourism area means relevant government, enterprise,
community lead market, keep order, manage community, coordinate relation through administrative, legal and economic means. Then scenic area and community get common prosperity and
sustainable development.

2. FUNDAMENTAL STATE OF RESEARCH OBJECT
2.1 Location characteristics of Sanbaishan
Located at the foot of Sanbaishan Scenic area (refer to Figure 1), Sanbaishan town is in the southeast of Anyuan county, Jiangxi Province. Sanbaishan town includes eight administrative villages
and is about 126 square kilometers. It is full of tourism resource, such as beautiful scenery, waterfalls, forests, hot springs, and navel orange orchard. Many Hakka people living In the South of
Jiangxi province, therefore Sanbaishan town also has traditional Hakka cultural resources, such
as Hakka Round, Hakka folk festivals, and Hakka cuisine.

Fig. 1. The location map of Sanbaishan town
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2.2 Economic features of Sanbaishan town
Sanbaishan town was once the Central area of Communist Party of China during the Chinese
Revolutionary Civil War. It is the national key poverty-stricken county now. The town’s economic development behind the average level of country, the GDP is only 36.7% of National wide.
Agricultural is the leading industry in Sanbaishan town, the navel oranges is the primary product.
The whole orchard area has reached 32500 acre, per capita orchard area reached 2.1 acre. The
navel oranges production caused serious soil and water erosion, so it makes seriously impact to
the ecological environment. Therefore, the government decides to support the tertiary industry to
adjusting the industry structure with the new industry economics.
2.3 The problems of Tourism development in Sanbaishan town
Sanbaishan town is full of tourism resources. From the 1990s, the government began to develop
the tourism industry, until now, the town has Sanbaishan scenic area, Dongjiang resource hot
spring resort, and sightseeing orchard, etc. Because of the traffic inconvenience, and the short of
fundamental tourism facilities, the town is still at the primary stage of tourism development.
On the whole, there are some questions as follow:
(1) How to develop tourism in water source conservation region rationally, and make it as a
primary industry?
(2) Which kind of tourism development model could make the region sustainable?
(3) How to establish healthy management mechanism and how to balance the relationship
between stake holders?

3. APPROACHES OF ECO-TOURISM PLANNING
3.1 General framework of Eco-tourism planning
To sum up the above arguments, based on the theory of eco-tourism and ecological resources of
Sanbaishan, we build the general framework of eco-tourism planning, it shows as follow:

Fig.2. The general framework of eco-tourism planning
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3.2 Tourism resources analysis and assessment
Based on the “The classification, evaluation and exposition of the tourism resources” (GB/
T18972-2003), we classify the tourism resources as follow (refer to Table 1).
Table 1. Classification of tourism resources of Sanbaishan town

Primary-class
Geological
landscape
A

Sub-class

Basic types

Natural
Tourism
region AA
Spring BD

Water scenery
B

Ruins
E

Buildings and
Facilities
F

Biological
Landscape
C

Tourist
Commodities
G

Human
Activity
H

Waterfall
BC
Social activities EB
Cultural
tourism FA
Community
FD

Woods CA

Name

Score

Assessment

Sanbaishan scenic
AAA motain area
Xianrenfeng navel
tourism
orange orchard

68

First Class

48

Third Class

BDB Hot
spring

Hugang hotspring

69

First Class

BCA waterfall
BCA waterfall
EBF ruins

Waterfall of Dongjiang resorces
Zhiyin Spring

55

Second Class

42

Third Class

Tangwu Hakka
house
Hugang hotspring
resort

42

Third Class

69

First Class

FAB Health
care and
vacation
FDA Traditional buildings
CAA Forest

GAB Agricultural
Local tourist product
commodity
GA
GAA Foods

HCA Local
folk cunstom

Folk custom
HCB folk
HC
festival

Tangwu Hakka
44
house, Mei’s ancient
temple. Kanggong
temple

Third Class

Xianrenfeng navel
48
orange orchard,
Qianjinkeng Agricultural park,
Tangwu camphor
woods
Navel orange, Jiu60
long Tea, Mashroom,
Gaoderma

Third Class

Migo, Bean curd,
43
sweet potato, yellow
wine,etc
Folk custom
50

Third Class

Tea traditional opera, 35
couplets on pillar,
ancestor worship

Third Class
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GIS spatial analysis method were used to analysis the elevation, gradient, and aspect , etc. To sum
up the conclusion, Sanbaishan is one type of hills, the elevation from 275M to 1160M.

Fig.3. The DEM of Sanbaishan town

Fig.4. The 3D map of Sanbaishan town

3.3 Land suitability analysis and assessment
Based on the resources analysis, the integrated multi-factor building method was used in land
suitability analysis and assessment, the multi-factor includes elevation, land-use, and aspect, etc.
Then, we get the value of the factors by the way of AHP analysis method. Finally, though the
overlay analysis, we get the three type of landuse: Banning construction area, Limited construction area, Construction area (refer to Figure5, Figure6, Figure7, Figure8, and Figure9).

Fig.5. The elevation analysis

Fig.6. The gradient analysis

Fig.7. The aspect analysis

Fig.8. The multi-transportation analysis
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Table 2. The suitability assessment factor and value

Factors

Positive
Factor

Negative
Factor

Value

Elevation: 275-400M, 11score 400-520M 9 score,
520-650M 7 score, 650-780M 5 score,
780-900M 3 score, The other 1 score
Aspect: average: 11 score, South to east 10 score,
South to west 9 score, East to south 8 score,
East to north 7 score, West to South 6 score,
West to north 5 score, North to east 4 score,
North to west 3 score
Transportation Facility attraction:
provincial road (100,300,500,700,900m) to (11, 9, 7, 5, 3)
score, Village road (100,300,500m) to (5, 3, 1) score.

0.05

0.04

0.11

Facility support:
construction region (100,300,500,700,900m) to (11, 9, 7, 5,
3) score, The others: 1 score

0.16

Grade: 0-2 :11 score, 2-5:9 score, 5-8 : 7 score, 8-15: 5 score,
15-25: 3 score, 25-35: 2 score, The others :1 score

0.33

River system.
Branch system: (10,30,50,100) to (11, 9, 7, 5, 3) score,
The others: 1 score.
Scenic area: scenic center: 11 score,
Scenic surround 500M:7 score; 1000M: 3 score, The others
: 1 score.

0.24
0.37

Fig. 9. The suitability assessment of land-use

3.4 Planning of Eco-tourism product
Eco-tourism product is the direct way to realize the eco-tourism target. It related to the ecological environment with the tourist behavior. Eco-tourist product is different from the other tourism
product on tourism target and recreational way. The eco-tourism target is to conserve ecological
environment and to realize the sustainable development better. Therefore, eco-tourism must satisfy two conditions, one is how to reduce the environment impact as low as possible, the other is
how to experience eco-tourism as deep as possible.
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Although eco-tourism products have bright conservation label, it also have marketing property,
therefore, the planning of eco-tourism products must consider market demands, recreational way, and
management system. Based on the analysis of resources and marketing, this paper divided the tourism product into four types, such as vacation, mountain sports, rural tourism, and science education.
Vacation: The great ecological environment provide excellent condition for developing vacation
tourism in Sanbaishan town, Building resort in the suitable region is good for experience nature
and remove fatigue.
Mountain sport: Mountain sport is the direct way to realize eco-tourism. Such as biking loop,
driving camp, hiking, etc. It could make the visitors do physical exercise and increase knowledge.
Rural tourism: Rural tourism is the most popular tourism way for urban residents, such as staying farmer’s house, eating Hakka food, and joining the folk custom game. Through these activities, the local people can obtain employment opportunity and business opportunities. This type of
tourism can adjust the economic structure so as to lead the local people to get rich, on the meanwhile, the traditional cultural of Hakka could be protected.
Science education: During the eco-tourism, we hope to raise public awareness of water resources
conservation by the way of science education.
The tourism product is shown as follow.
Table 3. The tourism product table

Tourism product
Vacation
Tourism

Mountain sports

Type

Dongjiang resource Hot- Enterprise tourist,
local people
spring resort

Mountain vacation

Fushan mountain resort

Mountain sports

Hiking, climbing, etc

Biking

Bicycle loop

Tourist,
Local people
Tourist,
Local people
Tourist

Driving camp tourism

Zuixia Driving camp

Tourist,
Local people

Hakka house
Folk festival

Science education

Participant

Hotspring and health
care vacation tourism

Ecological agricultural
tourism
Rural Tourism

Tourism Product

Science education
Red Tourism

Xianrenfeng navel
orange orchard, Qianjinkeng agricultural park
Tangwu Hakka house,
Mei’s ancient temple

Tourist,
Local people

Hakka food festival,
ancestor worship
The museum of water
resources conversation
Science education in
Sanbaishan
Kanggong temple,
Fushan village

Tourist, Government,
Local people
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Tourist,
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Tourist,
Government
Tourist,
Government
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3.5 Spatial structure of Eco-tourism
By the way of overlaying the suitability land-use and tourism products, we get the eco-tourism
spatial structure (refer to Figure 10)

Fig.10. The spatial structure of eco-tourism

3.6 Management and operation
(1) Community participation is the most important for management and operation. The local people not only obtain employment and business opportunity, but participate in decision-making. It
can balance the skate holders better by this way.
(2) To found a water resources conservation fund from tourist, enterprise and government. It
could support health operation mechanism so as to realize the sustainable development better.
(3) To set up a rational administrative organization, so as to lead and manage tourism enterprise,
tourism product construction on purpose.

4. CONCLUSION
As awareness of ecological environment is being enhanced, the water resources protection is being enlarged as well as the economic development of protection region is being needed. Under the
circumstances, researching eco-tourism planning in application of protection region plays more
and more important role for sustainable development. Starting from building eco-tourism planning
structure, ecological environment protection combine with eco-tourism development could stimulate local economy development, innovate the management mechanism. There is no doubt that
to enrich tourism activity, to adjust economic structure, and to realize sustainable development.
Obviously, this study is in the corner of the iceberg in the field. Hope to cooperation with scholars
of the same occupation to deal with many kinds of complicated issues in eco-tourism development field by means of scientific research based on the Landscape Ecology, Sociology, Urban
Planning and Management, and so on.
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Exist or perish, which way to go?
Further understanding of urban village problems
Ying Zhu, Zongbo Tan
School of Architecture, Tsinghua Uinv. Beijing

ABSTRACT
There are many research arising from the social problems of urban village as a starting point, which consider the Villages as “cancer” in the process of urban development that should be resolutely eradicate, the
common method used is construction and demolition completely. However, this kind of material transformation of the space environment can not completely solve the village phenomenon and the corresponding
social problems, or even only stop-gap measures.
The appearance of urban village is due to the continuation of China’s urban-rural dual system, urbanization, marketization and legalization, objectively, has its inevitability. In the stage of urban construction,
urban village compensate for the lack of affordable housing construction to a certain extent, especially to
meet the housing needs of a considerable portion of low-and middle-income people, and its existence has
a certain rationality. From the existing developing trend, combined with the continuing impact of the dual
system, the village is unlikely to disappear in a short term, on the contrary, may even exist for a long time.
Keywords: Urban village, the urban-rural dual system , urbanization , low-and middle-income people

1. INTRODUCTION
“Urban Village” , the village surrounded by city, is the result of passive urbanization in the rapid
urban development process. Village inherits the network of social relations of the village by
blood, kinship, clan, land, it is a living community, mutual knowledge society. It is a mixture of
urban and rural, is the “mixed communities” between the cities and villages.
Compare with “Slum” in West, urban village has essentially different characteristics: from the
regional, the village appears in the more developed cities in China; from the living population,
they are original farmers, with village membership, rather than the urban population, and is a
“space fixed” village local social community; from the land property, the land belongs to the
village collective; from the internal management, the village has a set of self-class system of
“Units” socio-economic system, has overall responsibility for community life.
Most of the government and academia tend to solve the villages by “leveling”. However, the
formation and existence of the villages is not primarily the results of indigenous people pursuing
the urbanization “spillover effect”, on the contrary, in the process of China rapid urbanization,
the urban village play a role as space and social conflict “decompression valve “. Therefore, how
to properly treat and handle the villages problem worthy of more in-depth analysis and thinking.

2. THE INEVITABILITY OF URBAN VILLAGE
Villages is the product under the Chinese system and the conditions for the development, its
emergence and existence is the result of various factors, which has a certain inevitability.
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2.1 The urban-rural dual system since the founding of China
Urban village is a specific living space in the process of rapid urban development patterns, and
the change of urban spatial structure and form is induced by the social system changes. To a certain extent, urban-rural dual system led to the emergence of village, or even the system root for
village`s appearance, including the following three reasons:
Land system. In the process of rapid urbanization, the government is often first to develop the
open space or agricultural land in the surrounding of village, that rural settlements embedded in
the city to the formation of “Village”, but its internal land is still owned by the village collective,
without city government interference. After village formed, due to its increased value of the land,
the government is difficult to acquisition and transformation a large area of land.

Household registration system. Although the “villagers” of the village almost entirely change
to urban household registration, but they still retain the village membership carefully. They also
become shareholders of village collective economy, the collective economic interests and some
aboriginal place emotion of local residence is also the important reason for the emergence and
persistence of it.
Social management system. Urban communities managed by neighborhood offices dispatched
as a grass-roots government agencies, all costs of management are borne by the government’s
financial. But management of village communities is by “Villagers’ Committees” as the villagers’
autonomous organization, the management of all costs borne by the village collective, this is a
fundamental factor in the formation of the village system of units.
2.2 The rapid urbanization since the reform and opening up
After reform and opening up, China has entered the largest and fastest-growing process of urbanization in history. 1978-1995, China’s average annual urban population increase to 1054.65
million, between 1996 and 2003 the population increased to 2150.25 million, from 2004 to 2010
the average annual urban population increase of 2110.83 million. Over last 30 years, China’s
urban population increased 500 million fully. In the social context of rapid urbanization, taking
into account of the development costs and speed, government must first focus on the development of state-owned land, as well as some low-cost levied agricultural land, bypassing the collective land of villages, formatting the trend of the overall space of rural surrounded by city. The
periphery of the urban area of Guangzhou distributed 138 villages, accounting for 22.67% of the
urban planning area; Shenzhen, the city’s total villages over 1000, of which about 200 in SAR;
in Beijing central city area existing more than 300 villages; the main city in Nanjing within the
Ring Road is now 71 villages. These villages are located in the outskirts of the city, as the isolated
“islands” in process of urban expansion, rapid urbanization is the objective reality for the villages.
2.3 The development of socialist market economy
Since 1998, China’s implementation of the reform of the commercialization of urban housing,
the prices have soared, from 1998 that is ￥ 854 per square meter rose to ￥ 4459 per square meter in
2009, house prices an average annual increase of 8.3%, of which 2004-2009 average annual growth of
12.5%. For a middle-income urban resident, if its total income for housing payments, about 2-3 years,
can store 30% of home buyers’ first payment, 6-9 years to fully pay the amount of affordable housing
(without regard to interest on loans); if 30 percent of their income for housing purchase, they will need
18-27 years to purchase an average area housing (without regard to interest on the loans). However, to
low-income urban residents or migrant workers, the time required for full payment of the housing will
be longer, possibly more than the residents’ lifetime working hours, even their life time.
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At the same time, due to inflation and other factors, within the urban residents, the wealth gap
between urban and rural residents gradually expands, producing the housing difficulties for the
residents (in low-income people), mainly are college graduates, housing residents of demolition
and migrant workers. This part of the population solve the housing problems by renting, but
the non-standard rental market, rental housing in short supply, prices and other factors make
low-income people can not buy a house, or even the face of very high rents. According to
research, in 2011 Beijing Center housing rent has increased more than 20%, a bed room
apartment’ rent is about ￥3,000, while in Beijing Xiaojiahe village, housing rent is ￥300800/ month / room. For Xiaojiahe Area is beside the North Fifth Ring, distance from the city
center is about 9 km, the housing rental market is boomed by the relatively easy access to public
transport, about 40,000 external population living within two square kilometers of land area .
In the combined effect of high prices , confusion in the rental market and a shortage of affordable
housing, due to the unique regional characteristics, low living costs and high-density living
capacity, urban village become the inevitable choice of the low-income people, therefore, will go
down in the long period of time.
2.4 The advance of legal construction and democratic consciousness
The reform and opening up has brought the spirit of pragmatism and a more democratic awareness, development of market economy to promote the construction of the socialist legal system
objectively. The introduction of “Property Law of the People’s Republic of China” (hereinafter
referred to as “Property Law”) and “Urban and Rural Planning Act” provide a legal guarantee
for the legitimate rights and interests of village residents. For the land ownership, usufructuary
rights, easements, construction land use rights and land use right, “Property law” has detailed
provisions, including Article 42: “To the public interest, authority and procedures prescribed by
law can impose collective ownership of land and units, individual housing and other real estate “,
“expropriation of land collectively owned, it shall be in full payment of land compensation fees,
resettlement fees and compensation fees for ground appendixes and young crops, ...... maintenance the legitimate rights and interests of the landless farmers, ...... ensure collection of the living
conditions of any unit or individual shall embezzle, misappropriate, embezzle, withhold arrears
levying compensation fees “. “Urban and Rural Planning Act” provides the public participation
program requirements, emphasis on public participation (including rural), objectively is also the
protection for the interests of the village residents. As cities continue to expand outwards, under
the protection of the law the villages is bound to persist in a period of time, may even continue to
emerge in the emerging developed cities.

3. THE RATIONALITY OF URBAN VILLAGE
As the villages in poor quality of the internal environment, security risks, social problems, municipal facilities, backward, the proliferation of illegal construction, public opinion was to regard
it as a “cancer” of urban development. Many previous studies, including the mainstream understanding of the government, come down the formation of the villages to non-standardized enjoy
the “spillover effect” of city, is the results of the indigenous people in the series of flawed institutional environment actively of the “rent-seeking”, which is a despicable “rentier class”. Many
experts think that the villages need to be removed by mandatory means, in order to ensure the
development and image of the city. However, in the past two years, the study of the villages are
more profound, objective, and has new progress, in terms of causes, sociology and other aspects.
Villages are regarded as a buffer zone in rapid urban development and contradictions, “springboard” and “filter” for rural migrants into the city. In fact, although there are many problems in
villages, in the presence the village has the un-denied rationality, and even can be said to make a
certain contribution for urban development under the current conditions.
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3.1 The real problems triggered with urban village
1 Land Use Planning and Management
Some scholars believe that the existence of villages in the urban cause the waste of land resources,
urban land revenue is seriously affected, and inhibit structure optimization of urban land use. The
land system of the urban-rural differences, resulting in the confusion of land ownership and use,
dysfunction, extended out of control, close of the internal construction, lack of infrastructure, lack
of effective planning and management.
2 The social order
Villagers, mobile population, the urban poor is the main population living in villages, which is
a mixed community of multi-cultural and lifestyle (personally think that this is similar to New
Urbanism advocates pluralism, mixed), the floating population in the number of indigenous villagers are often several times. But the lack of unified management of social, villages have been
described as the social order of the “hardest hit”.
3 The cultural spirit
Villages rely on excellent location to get a lot of land requisition compensation and rental benefits,
villagers in the rapid gains on the substance. But because of the constraints of the cultural quality,
they can easily lead to a dependence on this income, especially the youth, form society “rentier”
class. Due to the low quality of villagers, the moral decline, and the indifference consciousness
for legal, also contributed to the development of such ideas.
Above three issues from the perspective of urban management to assess the urban village, but
failed to take into account that the exist and development of villages is due to meet the needs of
the floating population and urban low-income people. It is also why facing so many seemingly
serious social problems, urban village is still the first choice of external lower-middle class.
3.2 To meet the objective needs of the urban development
The Villages is a “sojourn body” for the floating population in the urban built-up region, is the
floating population settlement for low-income communities of migrant workers. Such as Shipai
Village in Guangzhou the native population is 42,000, four times as the indigenous villagers; in
the Tangxi Village native population of 21,393, the indigenous villagers of seven times; within the
Shenzhen Special Economic Zone there are 91 “villages” (2004), household population is only
7.64 million, the foreign population of 64.53 million.
Urban development, especially the large and medium-sized cities, needs the support of these
foreign labor. These foreign population mostly engaged in social life work and labor-intensive
work. But there is no way for city to provide adequate housing support, while villages can meet
the basic life needs of this part of the population, in fact, means that reduce the burden for urban
development and the government. Therefore, it is forced to admit that the existence of villages in
the city, at least from the current development conditions, with quite reasonable.
3.3 Village is a dynamic community for specific sectors of the population
Foreign population live in villages and work in cities, villages bear the function for “living group”;
on the other hand, there are a considerable part of the indigenous people live in the villages, it is
not an entirely abandoned zone, on the contrary, because of the diversity of the crowd and become
the vitality community for specific sectors of the population.
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Xiaojiahe Area in Beijing, for example, the foreign population is 17,800, four times as the indigenous villagers, in it 78% of the villagers living in the villages, only about 20 percent move
out, indicating that the village is not only attractive to foreign floating population, but also has
a variety of worthy nostalgia factors for villagers. Xiaojiahe with more complete neighborhood
management system structure, has a series of public service facilities, such as garbage sites, kindergartens, primary schools, health stations, is a well-autonomous villages. In recent years, due to
the large influx of population and location advantages, it becomes the temporary home of many
foreign population. In order to create a better living environment, to attract more rental populations, Xiaojiahe Area has even independent targeted transformation, such as to improve the roadway which is narrow, dark, to improve the infrastructure conditions, to adapt to market competition, and to promote the rents of the market order, etc., Xiaojiahe a vibrant mixed communities.
In contrast, although “making the city” movement produced many Metro (New Area), but most of
them did not become the expected prosperity of communities in the subsequent operation. But reduce to a “sleeping city”, such as the Beijing Huilongguan, Tiantongyuan, Asian Games Village,
Wangjing, due to the lag of the commercial facilities, lack of community service facilities and
transport road links, only evolved into the “dead city”, and in stark contrast with booming villages.

4. THE UN-DEMISE OF URBAN VILLAGE
China’s urbanization level is 36.09% in 2000, has entered a stage of rapid development. If urbanization in China up to the world average, 50%, there will be 192 million farmers into the city
(not yet included in the floating population of small and medium-sized cities flock to big cities ),
but objectively speaking, the villages provides an effective solution in order to solve the floating
population living in high-speed urbanization process. With other factors, villages or similar villages in the settlement patterns may exist for a long.
4.1 Subjectively the un-demise -- the subjective wishes of property owners
Villages are usually located in the more developed and the market-oriented regions of city, the village collective thick wealth accumulation during the process of the first and rapid non-farm way,
distribution and value-added of collective wealth continue to strengthen the villagers’ community
reliance and solidarity on the village.
1 The interests’ cohesion of the village community
The welfare of the village cadastral systems. Villages enable villagers to share much higher income and welfare by soaring of the land prices and the convenience of the business and services.
The high-income and high welfare of the village membership boundary have strengthened the
intrinsic identity of the villagers, and the distance between village community members and urban
integration. Therefore, the identity of the village membership not only better than the identity of
citizens that in traditional sense, but a superior symbol than the people around.
The autonomy of villages. The core issue in village is the land ownership, exclude land acquisition is the villagers’ normal concept. As the management of China’s government, action is topdown mandatory to complete, but when the government in facing of powerful interest-driven of
the identity and cohesion of the village community organizations, its top-down force is part of the
defuse. From the villagers ‘point of view, this discount does respect the immediate and long-term
interests of the farmers’ needs. This characteristic in the villages’ formation and development
process can not be ignored.
The failure of the “conversion”. The “conversion” here means the rural village form transit into
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the urban neighborhood committees form. From the planning and management perspective, the restructuring of the villages should be natural, logical, but from the situation of the implementation,
the actual operation of the transformed village tend to follow the original mode. Some in order to
obtain much larger living space. On the one hand, conversion of villages is difficult, on the other
hand, it is indeed difficult to achieve the transformation through the restructuring of the villages.
2 The informal economy is the pillar of urban village’ maintenance and promotion
The “vitality” of villages to a certain extent is from the informal economic activity, the unique
nature of the informal economy determines its unique “soil” for survival and development, while
the villages in the city happens to have this “soil” conditions.
Good geographic conditions, the spread of informal economic relies on good geographical location best. Informal economy can be said is the highest degree of “underground” market economy,
need market economy conditions for the development, such as convenient transportation, close to
the supply and demand market, adequate market information, a good market location, etc.. And
all the conditions tend to possessed in villages, this is the possibility “prosperity” basis for the
villages’ informal economic development.
The rental market in short supply. As an important part of the informal economy in villages, the
rental market and the informal economy trigger each other and give birth to each other, thus the
multiple pattern of interests formation is an important source of the villages’ “dynamic”. Villagers’ buildings are “fragmented”, to achieve the maximizing utility, in addition to owner-occupied,
the remaining part is for foreign rental, and most is privately leased, rental income has become
an important source of villages residents fixed income. Compare to other areas of the city, the villages’ rental price is low, suitable for live demand of a large number of urban floating population,
and it is more suitable for a variety of personnel engaged in variety of informal economic activities. The “supply” and the “demand” constitute into two interest groups together, both become the
direct and indirect promoters for villages’ informal economy naturally.
4.2 Objectively the un-demise one -- the pace of urbanization and government efforts
At present, China is in the process of urbanization changes. In each year there are fifteen million
peasants crowd into the city, the average annual the total flowing population is nearly 30 million,
which greatly contributed to the acceleration of urban construction. At the same time, firstly, due
to the lower difficulty in new urban areas and the significant achievements, the government is
willing to invest more in objective; Secondly, new construction is too fast that the government has
yet to deal with village problems, the rural areas has been surrounded by new district that form
villages; Thirdly, once villages formed inside the city, with the appreciation of the surrounding
land and changes of villages’ location, the villages’ land continue to add value, that lead to difficulty for the government to put in huge costs to deal with already formed villages.
4.3 Objectively the un-demise two -- the living space for low-income strata
From the policy point of view, in order to meet the needs of the low-income’s housing in the city
as far as possible, the government dragged into a lot of money for the construction of affordable
housing. In the construction of low-rent housing, capital of 4.74 billion yuan has been put in the
low-rent housing construction by the end of 2005, the cumulative used for the protection of the
lowest-income family housing. There are 329,000 lowest income families were included in the
scope of protection for the low-rent housing. In January 2006, the number of minimum standard
for living-protect households in cities and towns is 10,075,000, of which only 3.27 percent of
households have enjoyed low-rent housing, the actual security coverage is in a serious shortage.
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In construction of affordable housing recent years, the proportion in residential declines annual
year. In 2000, total proportion of new construction area and the actual sales area of affordable
housing  in the residential construction have peaked, 21.77% and 22.69% respectively. But in
2005 have been dropped to 6.37 percent and 6.46 percent. There is a large gap between supply
and actual demand for affordable housing. Take the largest affordable housing construction city—
Beijing as an example, in 2006 the targeted supply of affordable housing is over 10,000, however,
eligible families are more than 50,000 households, and there still over 80,000 eligibility criteria
families are remaining in line that are waiting (not counting the factors of the household registration), the contradiction between supply and demand is obvious.
From the point of view of population needs, Beijing’s urbanization rate is 78.71% (2010), including resident foreign population which over 700 million (Table 1), if calculated with 3 person /
household indicator, there are about 2.3 million households. While sum of the copy number of
affordable housing, commercial housing, low-rent housing, public rental completion(Table 2), is
just 60,000 housing units, does not consider the household registration factors, even if the whole
used as a rental, it is far from satisfying foreign population demand for housing. In the living conditions, the annual consumption expenditure of low-income and mid-income people is 1,000 yuan
/ person (Table 3) compared with the general housing rental prices, a far cry.
Table 1 Basic information about the population in Beijing(2010)
Household
Transient
Resident
population (million) population (million) population (million)

Resident foreign
population (million)

Beijing

1257.8

886.1

1961.2

704.5

Haidian

219.6

173.0

328.1

125.6

Table 2 Affordability of housing construction in Beijing(2010)

Affordable
housing

Commercial
housing

Low-rent
housing

Public rental
housing

Completion
number(household)

19795

26368

3088

2044

Sales number(household)

6891

19167

5266

none

Residential area

Table 3 Basic conditions of 5000 Urban households (income levels)(2010)

Project
Surveyed
number(household)
Per Capita Annual disposable income (yuan)
Per capita consumption
expenditure (yuan)
Consumer spending proportion of residence

The
average

The
lowincome
20%

The low
midincome
20%

The
midincome
20%

5000

1000

1000

1000

1000

1000

29073

13692

20842

25990

32595

53739

19934

11478

16611

18683

22433

31085

7.9%

9.8%

7.0%

6.9%

The high
midincome
20%

7.8%

The
highincome
20%

8.4%

Source: Beijing Statistical Yearbook
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The government is not yet fully resolved problems in lower-middle class, especially the housing of
foreign lower-middle class, but objectively villages bear the housing needs of this population. Urban
development needs the power of this part, villages are difficult to perish in the short term objectively.

5. CONCLUSION
As mentioned before, the emergence and existence of villages are determined by factors like our
system, economic and social development stage and the legal construction that has its inevitability. Analysis from reality, both positive and negative impacts from the villages bring an objective
view which can not be extreme.
Villages can not be treated in isolation, village problem is actually a metaphor for some of the
ills in urban development, such as the lack of affordable housing, lack of adequate and effective
measures in improving low-income populations living standards, while the village is able to meet
this part of people. To a certain extent, because of blindly speed in urban development precisely,
the presence of villages is reasonable and un-demised. Therefore, to solve the village problems,
we should jump out of the village itself, to change the thinking way of urban development, to
strengthen the connect within urban and rural areas, to increase investment in protection of urban
lower-middle class’ work and life needs, and to coordinate transformation in new area and rural
construction. The next three years may still be a period of rapid development for urbanization, to
solve the problem of villages, the governance must implement the basic principles of law, such as
“Property Law” and “Town and Country Planning Act”. Changing the remediation way of large
demolition and construction blindly, and bringing into play the positive role of the villages by the
“full clear” to “full regulation, rational use”. To safeguard the reasonable rights and interests of
the villagers and low-income populations, and promote the healthy development of the transformation of villages and towns.
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ABSTRACT
The pedestrian experience of a city gives substantial definition to its livability. This includes the encounter with natural and built environments, believed to be most appealing when balance is achieved between what is natural and what is man-made, while withstanding natural risks in the urban environment.
The streetscape is a significant part of the city’s pedestrian experience. Streetscape improvement, with
aesthetic and anthropometric considerations, is an improvement of the city’s livability. This research will
look into the problems that beset the study area with the hope of finding design remedies that will promote
livable conditions in accordance with Mike Douglas’ livability indicators. Each major street shall be divided into smaller zones for more focused ranking derived from Douglas’ parameters. This evaluation will
create a cognitive map on the study area’s experiential landscape quality, the design proposal basis. Considerations will also be given to the city’s proposed wide-ranged commercial development within the area.
The research suggests that revitalized streetscapes and aptly planned business developments for the QC
Quadrangle will contribute to the rediscovery/recreation of the community’s identity as a city of rich historic and livable attributes.
Keywords: Livability, pedestrian activity, urban natural and built environments, experiential landscape,
community’s identity, sustainable city.

1. INTRODUCTION

1.1 General Description of the Quezon City Quadrangle:
The Quezon City quadrangle area is located within the confines of four major streets in Metro
Manila, namely: North Avenue, East Avenue, West Avenue, and South Avenue. The Quezon City
quadrangle is one of the important sites in the Philippines. It has both cultural and historical
importance, not to mention being the site of many important commercial, government, and
institutional buildings.

422

2012 Inter-University Seminar on Asian Megacities, Pacific National University, Khabarovsk, 06-08, Sept. 2012

Fig. 1. Site Location
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1.2 Brief History of the Quezon City Quadrangle:
This area of Quezon City was also a very important site for Philippine history. Designed by
Harry T. Frost as part of his master plan for Quezon City, it was intended to be the seat of
power for the Philippine government, housing the three branches of the government, namely
the legislative, executive, and judicial. The area was meant to be a political capital city, with
a grand civic space, and the surrounding area acting as housing for government officials and
employees. Quezon City was not only meant to be the political center of our country, it was
also meant to be a metropolis, complete with commercial, educational, and health facilities..
1.3 Land Use and Zoning:
Lately last year 2011 the Quezon City CBD which is made up of the East and North Triangle
areas along North EDSA and the Veterans Memorial Medical Center, comes out with a revised
well-planned, integrated and environmentally-balanced mixed-use development Land-Use Plan.
The city government has finalized plans for the development of Park Lane, which will open up
the inner CBD areas; and the Mindanao Avenue extension, it will cut across the CBD to EDSA to
lessen traffic gridlocks in the North Avenue- Mindanao Avenue extension. See fig.3

Fig. 3. QC - CBD Masterplan 2009

1.4 Crime
According to local authorities, majority of the crime that takes place in Quezon City are robberies
at 74%, with theft coming in second with 51%
1.5 Hazards:
According to the Quezon City, Department of Public Order and Safety (DPOS), the area where
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the QC quadrangle is located is an area that has low susceptibility to landslides. In terms of flooding, it is not among the list of flood prone areas in Quezon City, although when experiencing
heavy rains, certain areas may exhibit floods.
1.6 Informal Settlers/Squatters:
Quezon City Quadrangle is populated with an estimate 9,000 squatter households based on the
data from the National Housing authority. They occupy a total area of 26 hectares, 3.6 hectares of
which is in North Triangle.

2. METHODOLOGY
This study is a first attempt to derive street livability to measure the quality of the street and its
life. It will define points of the study for further and more precise investigation. Comparative
studies of the previous concepts of livability of cities will be used as basis for the derivation of
the new indicators for streets. Each derived indicator will then be graded accordingly to its level
or weight of importance.
The researchers performed site reconnaissance of the major streets of the Quezon City Quadrangles namely Quezon Avenue, North Avenue, East Avenue, West Avenue, and South Avenue (Timog
Ave.). Mapping and photo-documentation were also conducted to validate data collected from desk
research and data gathered from the local government agencies. These data were the basis for the
grade weight the researchers used in rating each derived street livability indicators. The scores will
be tallied and the score will be used to initial findings on the strengths, weakness, opportunities and
threats of the street. The ratings can also be used as initial basis to measure the livability of streets.
The findings will be used by the researchers to recommend architectural and urban design interventions to improve the livability status of the streets. Further studies will be done to test and
validate the street livability indicators and to calibrate the ratings accordingly to achieve optimum
applicability of the rating system to other streets.
Derivation of Street Livability Indicators
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Several concepts have been presented for the planning and management of cities in the last two
decades (e.g., “sustainable cities”, “healthy cities”). The conceptual framework to be used for
the derivation of the street livability indicators will be the two frameworks World Bank and
Global Research Center have been developed. The concept of “livability” according to Mike
Douglass at the Global Research Center focuses on the improvement of the quality of life,
which requires a physical as well as a social habitat for its realization (Douglass 2002). For
the purposes of this paper, livability will be defined as the “quality of life” as experienced by
the residents living in a city, and from this derived the term “street livability” which will be
the equivalent of such quality usage and experience of the streets. Street livability will look on
the street users’ take on its urban serviceability, cleaner and safer environment and the meanings they associate with the street. The quality of street life also focus on the residents’ access to parks and open spaces, and the kind of social learning and social interaction it offers.

2.2 Dimension of Livability
Personal Well-being
•Livelihood
•Health
•Education
•Safety and Security
Environmental Well-being
•Quality of Water
•Quality of Air
•Land Ownership
•Solid Waste Management
•Absence of Slums
Lifeworld
•Active Community and Civil Society
•Participatory Governance
•Cultural Practices and Amenities		
•Community, Public, and Civic Spaces

Fig. 1.1 Dimensions of Livability

Source: Michael Tomeldan, et.al. Civic Spaces as a Dimension of Livability in Quezon City Philippines.

The livability framework developed by the Global Research Center was based on three
interconnected dimensions of livability: (1) lifeworlds, (2) personal well-being, and (3)
environmental well-being (See Figure 1.1). It also important to consider the direct relation of
the procedures and quality of governance in making the city livable. The circular model above
indicates that livability of cities is not merely the sum of the attributes within each of the three
components, but is more importantly the outcome of interaction among them (Tomeldan, 20xx)
In this study, the three major categories of livability will be correlated. Personal well-being with
the points of Urban Serviceability, Environmental well-being with the points of healthier street
physical environment, and Lifeworlds with the quality of the streetlife and its sense of place.
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Below is the derivative table of the livability measures for cities from World Bank and the Global
Research Center used by Douglass in Tomeldan (20xx). The 3 major categories namely Quality
Urban Serviceability, Healthier Environment and Convivial Streetlife will be graded equally with
10 points per category. Each category will be subdivided and graded accordingly to subcategories
of livability indicators. Each street points will be summed up and will be categorized into levels
of street livability: Highly livable, moderately high livability, moderate livability, moderately
low livability and low livability. Maximum is 30 livability points. These derived measures were
influenced by constructs of walkable and sustainable urban cities.

Derivation of Indicators of Street Livability
World Bank 1996, Livable
Cities for the 21st century.
Direction of Development

Global Research
Center. Dimensions of
Livability

Derived Indicators of Livability
of Streets

1. Basic Urban Serviceimpacts on health and
ability to work

1. Personal well
being

1. Quality Urban
Serviceability

Rating

10

Commercial enterprise
opportunities

Livelihood
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a. Presence of Neighborhood
Enterprise
(e.g. sari-sari stores, shoe
repair shops, pedicab
terminals, etc)

0.25

b. Presence of Large-Scale
Enterprise (as employment
opportunity)

0.5
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c. Mixed use zoning along the
street
- 5 minutes walkability to
variety of services
-variety and diversity of
local shops along street
d. road accessibility
-unobtrusive parking
provision
-bike rack provisions
-practical unobtrusive
terminal stops
Promotion of healthy walking
a. presence of street shade
trees
b. provision of respite zones
(street benches, covered
walkways, sheds, etc)
c. sidewalk paving
specifications
Presence of education
opportunities along street
a. availability of information
marker
b. proper street demarcation
and way finding
c. street artwork
Promotion of street safety
a. traffic calming measures
(school zones, pedestrian
areas, markets)
b. presence of grade separation
infrastructure
c. visibility factors (street
surveillance)
d. safe streets for disabled
persons and child safety
e. presence of bike lanes and
joggers lane
f. presence of fire hydrants and
standpipes
Storm drainage
a. quality storm drain
infrastructure

  

Sanitation

Health

Education

Transport (roads/ paths)

Safety/ Security

Drainage
Water
2. Healthier

2. Environmental
well being
Water
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2. Healthier Street
Environment
Water Preservation and
management
a. use of maintenance free
(xeriscape) landscape
b. bodies of water
management

0.5

0.5
0.25
0.5
1.5
0.5
0.5

0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5
0.5
0.5
10

1.5
0.5

2012 Inter-University Seminar on Asian Megacities, Pacific National University, Khabarovsk, 06-08, Sept. 2012

Air ( soot, dust, lead)

Quality Air
a. presence of properly
maintained trees, shrubs and
ground covers

Air

b. promotion of alternatives to
motorized transportation
Street Topography
a. proper street grading

Land

b. ease of access/ connectivity
to property or street fronts
Solid Waste Management
a. presence of proper garbage
collection systems
b. promotion of recycling,
reuse and reduce schemes
c. presence of properly
maintained public toilets
Absence of Informal settlers
along street
Utility poles/ utility hardware
management
Free of visual clutter
Streetscape furniture
a. Coherent character of street
furnitures

Solid Waste

Slums

Microbial Disease

3. Finance for people in
cities

3. Lifeworlds

Partnership for Civic
Action

Active community
and civil society

Decentralized and
democratic
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0.5
0.5
0.5

0.5
0.5
0.25
2
0.25
1
0.5

b. proper lamp post
dimensions, distances, metrics

0.25

c. Proper street wall qualities

0.25

3. Convivial Street Life

Participatory
governance

1

Sidewalk articulation that
encourages human interaction
a. presence of rest benches at
regular interval
- benches configuration
promote interaction
b. presence of newstands,
kiosks, alfresco areas
c. storefront legibility
d. recreational opportunities
for all ages , ie. Street chess
Governance of urban
streetscape
a. Proper maintainance efforts
by the LGU
b. Presence of ordinance
to manage the quality of
streetscape

10

0.5

0.5
0.5
1

1
0.5
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Cultural parctices and
amenities

Community Public
Civic spaces

Reinforcing community
identity
a. Barangay identity through
archway design/ streetscape
elements
b. preservation and promotion
of historical/ cultural heritage
structures
Presence of Areas for public
interaction like pocket parks,
plaza, etc
Convivial atmosphere for
pedestrians
a. at least 1.2 meter wide
sidewalk, unencumbered by
street signage
c. have clear sight lines to
street axial landmarks

0.5
1.5
2.5

0.5
1
30

Total

3. ANALYSIS AND FINDINGS
3.1 Ratings of the Streets of Quezon Quadrangle:
According to the tallies, Quezon City streets are generally moderate livable streets. Quezon Avenue A
being the axial street to the Quezon Memorial has the highest score attributed to its physical environment and proper application of livable constructs. Compared to the QuezonAve B which got a moderate
rating should look into the points where it should improve on. The big difference can be seen directly
in the quality of the streetscape and the presence of comfortable and safe features of street walkability.
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4. INDICATORS OF STREET LIVABILITY
As shown on the summary table and the graph above, the results clearly indicate what categories
where the streets have higher and/or lower ratings, what are the weak points to improve and focus
on, and what are the strong points to capitalize on. North Avenue has relatively low ratings compared to other streets in QC as this can be attributed to the presence of informal settlers in the area
amidst the street access to a national park.
In terms of Urban serviceability, Quezon Ave. A and East Avenue has the highest ratings that can
be attributed to its accessibility to major institutions and being highly maintained and taken cared
of because of its proximity to government agencies, commercial offerings and the conviviality of
the streets to pedestrians going to and fro these establishments. In aspect of convivial streetlife,
South Avenue (Timog Ave) and Quezon Ave. A have the highest ratings because of its commercial
offerings that also establish the character or sense of place of the streets. In terms of quality of
physical environment, Quezon Ave. A got the highest score which can be attributed to its beautiful
setting and axial development to the Quezon Memorial landmark, and lined trees that create more
likeable environment for the pedestrians.
The streets of QC Quadrangle got relatively low scores in healthier environment category, which are
attributed to poor safety to bikers and joggers, poor condition of physical qualities of the sidewalks
and presence of informal settling/ peddlers on the streets. Varied ratings on convivial streetlife also
indicate lack of unified character for the QC Quadrangle Streets. These findings can be very important
points in assessing the needs of the streets to make it offer more quality street service and street life.
Below are the detailed description and subsequent recommendations per street.
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Convivial Streetlife

Healthier Street Environment

Quality Urban
Serviceability

QAve
A

Convivial Streetlife

Healthier Street Environment

Quality Urban
Serviceability

Qave
B

Indicator of Livability

Present Rating and Condition

Recommendations

Commercial enterprise opportunities

2.0/ 2.5: very good street accessibility to commercial

Maintain easy access to establishment s

Promotion of healthy walking

2.5/ 2.5: has features that promote walking

Improve sidewalk specifications

Presence of educational opportunities
along street

1.0/1.5: has street information and art

Provide opportunities for leading art and
props as approaching the Q memorial

Promotion of street safety

1.75/ 3.0: has fair safety features for the pedestrians

Improve ramps, traffic calming features ,
provide jogging and bike lanes

Quality Storm Drainage

0.5/ 0.5: has good drainage system

Maintain storm drainage

Water preservation and management

1.25/2.0: has water management schemes

Provide drought resistant plantscape

Quality Air

0.75/1.5: fair air quality

Provide trees and promote alternative
transportation

Street Topography

0.75/1.0: proper street grading

Maintain street grade

Solid Waste Management

0.8/1.25: regular solid waste collection system

Promote garbage segregation and proper
handling

Absence of Informal Settlers

1.5/2.0: absence of informal settlers, some peddlers

Clear sidewalk of informal settling

Utility poles management

0.25/0.25: utility poles at bay

Maintain utility pole quality

Free of visual clutter

1.0/1.0: good view of the Quezon Memorial

Maintain clear sight lines

Streetscape furniture

1.0/1.0: has acceptable street furniture

improve street furniture

Sidewalk articulation for pedestrian
interaction

1.0/2.5: fair condition of sidewalk to promote pedestrian
interaction

Widen sidewalk and provide places of
respite

Governance of urban streetscape

1.5/1.5: has maintenance efforts by the LGU

Involve residents to take care of streets

Reinforcing community identity

2.0/2.0: strong identity of Quezon City because of visual
axis to Q Memorial landmark

Reinforce identity of QC through street
features

Presence of public open/ civic space

2.0/2.5: have rotunda and parks systems

Provide better access to public parks

Convivial street atmosphere

1.5/1.5: has standard sidewalk with some obstructions

Clear streets of obstructions

Indicator of Livability

Present Rating and Condition

Recommendations

Commercial enterprise opportunities

2.1/ 2.5: very good street accessibility to commercial

Improve parking provisions to avoid traffic

Promotion of healthy walking

0.75/ 2.5: lack of features that promote healthy walking

Provide trees and improve sidewalk

Presence of educational opportunities
along street

1.0/1.5: has street information and but lacks hierarchy of
street art

Provide portal landmarks

Promotion of street safety

1.8/ 3.0: has fair safety features for the pedestrians,
overpass has no canopies

Improve ramps, traffic calming features ,
provide jogging and bike lanes

Quality Storm Drainage

0.5/ 0.5: has good drainage system

Maintain storm drainage

Water preservation and management

0.5/2.0: weak water management schemes

Provide drought resistant plantscape

Quality Air

0.75/1.5: fair air quality

Provide trees and promote alternative
transportation

Street Topography

1.0/1.0: proper street grading

Maintain street grade

Solid Waste Management

0.8/1.25: regular solid waste collection system

Promote garbage segregation and proper
handling

Absence of Informal Settlers

0.5/2.0: some street peddlers settling on sidewalks

Clear sidewalk of informal settling

Utility poles management

0.25/0.25: utility poles at bay

Maintain utility pole quality

Free of visual clutter

0.5/1.0: some ads and signage clutter the views

Promote clearance of signage

Streetscape furniture

1.0/1.0: has acceptable street furniture

improve street furniture

Sidewalk articulation for pedestrian
interaction

1.1/2.5: fair condition of sidewalk to promote pedestrian
interaction

Widen sidewalk and provide places of
respite

Governance of urban streetscape

1.5/1.5: has maintenance efforts by the LGU

Involve residents to take care of streets

Reinforcing community identity

1.0/2.0: street is mixed commercial in character,
restaurants are the landmarks

Promote culture and heritage through
street features

Presence of public open/ civic space

0.5/2.5: lacks parks or open civic space

Provide pocket parks

Convivial street atmosphere

1.5/1.5: has standard sidewalk with some obstructions

Clear streets with obstructions
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Convivial Streetlife

Healthier Street Environment

Quality Urban
Serviceability

North
Ave.

Convivial Streetlife

Healthier Street Environment

Quality Urban
Serviceability

East
Ave.

Indicator of Livability

Present Rating and Condition

Recommendations

Commercial enterprise opportunities

1.25/ 2.5: weak street accessibility to commercial

Improve road accessibility to commercials

Promotion of healthy walking

2.0/ 2.5: trees are present along the street

Improve sidewalk specifications

Presence of educational opportunities
along street

0.5/1.5: lack of educational opportunities along the street

Provide opportunities for street art and
street information

Promotion of street safety

0.5/ 3.0: poor street safety due to lack of traffic calming
features, unsafe for jogging and biking, poor ramps

Improve traffic calming features , provide
bike lanes, improve rampss

Quality Storm Drainage

0.5/ 0.5: has good drainage system

Maintain storm drainage

Water preservation and management

0.75/2.0: absence of water management schemes

Provide drought resistant plantscape

Quality Air

0.75/1.5: traffic prone area resulting to air pollution

Provide trees and promote alternative
transportation

Street Topography

0.75/1.0: proper street grading

Maintain street grade

Solid Waste Management

0/1.25: poor solid waste collection system

Promote garbage segregation and proper
handling

Absence of Informal Settlers

0/2.0: informal settlers area and along the street

Clear sidewalk and area of squatters

Utility poles management

0/0.25: poor utility pole management

Propose unified utility pole usage

Free of visual clutter

0.75/1.0: have clear views of the golf course but not the
NAPW

Promote views on NAPW side

Streetscape furniture

0/1.0: lack of quality street furniture

Provide quality street furniture

Sidewalk articulation for pedestrian
interaction

0.5/2.5: poor condition of sidewalk to promote
pedestrian interaction

Widen sidewalk and provide places of
respite

Governance of urban streetscape

1.0/1.5: has maintenance efforts by the LGU

Involve residents to take care of streets

Reinforcing community identity

1.5/2.0: North Ave is known for its parks and golf course
and the shopping centers area towards EDSA

Promote culture through street features

Presence of public open/ civic space

1.25/2.5: has parks but inaccessible to public

Consider opening access to public parks

Convivial street atmosphere

1.0/1.5: has standard sidewalk

Clear streets of some obstructions

Indicator of Livability

Present Rating and Condition

Recommendations

Commercial enterprise opportunities

1.75/ 2.5: fair street accessibility to commercial

Enhance entry to institution buildings

Promotion of healthy walking

2.25/ 2.5: has features that promote walking

Improve sidewalk specifications

Presence of educational opportunities
along street

0.5/1.5: lack of educational opportunities along the street

Provide opportunities for street art and
street information

Promotion of street safety

2.25/ 3.0: has acceptable safety features for the
pedestrians

Improve traffic calming features , provide
bike lanes

Quality Storm Drainage

0.5/ 0.5: has good drainage system

Maintain storm drainage

Water preservation and management

0/2.0: absence of water management schemes

Provide drought resistant plantscape

Quality Air

0.5/1.5: poor air quality due to pollution

Provide trees and promote alternative
transportation

Street Topography

1.0/1.0: proper street grading

Maintain street grade

Solid Waste Management

0.25/1.25: poor solid waste collection system

Promote garbage segregation and proper
handling

Absence of Informal Settlers

2.0/2.0: absence of informal settles

Maintain

Utility poles management

0/0.25: poor utility pole management

Propose unified utility pole usage

Free of visual clutter

0.25/1.0: signage of institutions to be improved

Promote standards for signage

Streetscape furniture

0.5/1.0: have some street furniture like sheds

Provide quality street furniture

Sidewalk articulation for pedestrian
interaction

1.0/2.5: average condition of sidewalk to promote
pedestrian interaction

Widen sidewalk and provide places of
respite

Governance of urban streetscape

1.5/1.5: has good maintenance efforts by the LGU

Involve residents to take care of streets

Reinforcing community identity

1.75/2.0: community is known for its institutional
buildings

Promote more culture through street
features

Presence of public open/ civic space

0.5/2.5: lack of public open spaces

Provide pocket parks and respite zones

Convivial street atmosphere

1.5/1.5: has convivial pedestrian life due to institutional
nature of the street.

Maintain convivial quality of street,
improve some obstructions
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Convivial Streetlife

Healthier Street Environment

Quality Urban
Serviceability

West
Ave.

Convivial Streetlife

Healthier Street Environment

Quality Urban
Serviceability

South
Ave.

Indicator of Livability

Present Rating and Condition

Recommendations

Commercial enterprise opportunities

1.25/ 2.5: poor street accessibility to commercial

Provide solution to parking issues

Promotion of healthy walking

1.25/ 2.5: lack of features that promote walking

Provide trees and improve sidewalk

Presence of educational opportunities
along street

0.5/1.5: lack of educational opportunities along the street

Provide opportunities for street art and
street information

Promotion of street safety

2.0/ 3.0: has acceptable safety features for the
pedestrians

Improve traffic calming features , provide
bike lanes

Quality Storm Drainage

0.5/ 0.5: has good drainage system

Maintain storm drainage

Water preservation and management

0.5/2.0: absence of water management schemes

Provide drought resistant plantscape

Quality Air

0.25/1.5: poor air quality due to pollution

Provide trees and promote alternative
transportation

Street Topography

1.0/1.0: proper street grading

Maintain street grade

Solid Waste Management

0.5/1.25: poor solid waste collection system

Promote garbage segregation and proper
handling

Absence of Informal Settlers

1.0/2.0: some street peddlers settling on sidewalks

Clear sidewalk of informal settling

Utility poles management

0/0.25: poor utility pole management

Propose unified utility pole usage

Free of visual clutter

0.5/1.0: some ads and signage clutter the views

Promote clearance of signage

Streetscape furniture

0.1/1.0: lack of quality street furniture

Provide quality street furniture

Sidewalk articulation for pedestrian
interaction

0.5/2.5: poor condition of sidewalk to promote
pedestrian interaction

Widen sidewalk and provide places of
respite

Governance of urban streetscape

1.0/1.5: has maintenance efforts by the LGU

Involve residents to take care of streets

Reinforcing community identity

1.0/2.0: community is mixed of residential and
commercial in character

Promote culture through street features

Presence of public open/ civic space

0.25/2.5: lack of public open spaces

Provide pocket parks

Convivial street atmosphere

1.0/1.5: has standard sidewalk with some obstructions

Clear streets of obstructions

Indicator of Livability

Present Rating and Condition

Recommendations

Commercial enterprise opportunities

1.7/ 2.5: good street accessibility to commercial

Improve parking provisions

Promotion of healthy walking

1.25/ 2.5: lack of features that promote walking

Provide trees and improve sidewalk

Presence of educational opportunities
along street

1.1/1.5: has street information but lacks street art

Provide opportunities for street art and
street information

Promotion of street safety

1.8/ 3.0: has fair safety features for the pedestrians

Improve ramps, traffic calming features ,
provide jogging and bike lanes

Quality Storm Drainage

0.5/ 0.5: has good drainage system

Maintain storm drainage

Water preservation and management

0.75/2.0: weak water management schemes

Provide drought resistant plantscape

Quality Air

0.75/1.5: fair air quality

Provide trees and promote alternative
transportation

Street Topography

1.0/1.0: proper street grading

Maintain street grade

Solid Waste Management

0.7/1.25: regular solid waste collection system

Promote garbage segregation and proper
handling

Absence of Informal Settlers

1.0/2.0: some street peddlers settling on sidewalks

Clear sidewalk of informal settling

Utility poles management

0.25/0.25: utility poles at bay

Maintain utility pole quality

Free of visual clutter

0.5/1.0: some ads and signage clutter the views

Promote clearance of signage

Streetscape furniture

1.0/1.0: has acceptable street furniture

improve street furniture

Sidewalk articulation for pedestrian
interaction

1.0/2.5: fair condition of sidewalk to promote pedestrian
interaction

Widen sidewalk and provide places of
respite

Governance of urban streetscape

1.5/1.5: has maintenance efforts by the LGU

Involve residents to take care of streets

Reinforcing community identity

1.2/2.0: community is commercial in character, scout
area identity

Promote education about scouts heroism
through street features

Presence of public open/ civic space

1.5/2.5: have rotunda and monument-pocket parks

Provide better pocket parks

Convivial street atmosphere

1.5/1.5: has standard sidewalk with some obstructions

Clear streets of obstructions
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As ascertained by the points in the Livability measures, each of the streets and avenues point out
deficiencies in terms of several factors (basic urban service, health, finance). This information
gives a quantifiable figure in which to provide the design solution.
The graph presented in the analysis gives a better knowledge of the lacking facilities and amenities in the avenues.
If walkability and reinvigorating the public to the presence of the quadrangle is one of the main solutions, then designing a better system of pedestrian walkways, bike paths, unification of the theme of
the four quadrangles, and imbibing the latent identity of each of the avenues must be implemented.

5. DESIGNS AND RECOMMENDATIONS
Overall landscape strategy is to achieve the highest International Quality Urban landscape based
on livability overall landscape approach
Proposed designs and sketches are based on the recommendations listed on the tables above.
There will be unity in landscape elements but variation through identification of distinct landscape character zone through theme: color. The aim is to establish an overall Landscape for
Quezon City Quadrangle that will characterized by a combination of pockets of lush verdant
tropical garden and natural landscape features set within a sophisticated interlinked parkland
and streetscape environment following the designated colors and materials per each zone. Color
has long been used as a wayfinding measure, and as a method to distinguish paths and locations.
5.1 West avenue
In general overview the following are recommendations for the West Avenue:
1. Improve the sidewalk and making it more convenient and safer for the pedestrians by
redesigning the sidewalk features:
a. adopting the parallel transient parking scheme making the sidewalk wider, safer on
street parking considering vehicle manoeuvring. This parallel transient parking area can
also be the provision for a public transport stop.
b. plant/tree boxes are regularly placed in rhythmic intervals to improve the
environmental quality of the street
c. bike lane provision to encourage alternative transport and healthier options for
travelling.

2. Cultivate moral values and promote culture thru information and street hardware features
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3. Introduce symbolic colors through use of flowering trees to reinforce pattern and street identity.
4. Parking slots should be within the property (this is in accordance to rule 7 of the the
new IRR of National Building Code: that on street parking is disallowed, each building or
development should be responsible to provide the minimum parking requirements of their
building within their properties. Transient parking slots were provided for expedient services
and access to the shops.
5. Provide pocket parks along the West Avenue stretch. Upon site analysis, the probable
areas for pocket parks were:
a. West-Ave- EDSA Commuter Hub

b. Del Monte- West Ave Intersection
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c. Cory Mini-Park

These 5 major points were illustrated in the previous presentations and documents, and were
direct translations of the solutions and recommendations as per analysis results using the derived
livability measures.

5.2. East Avenue
\
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5.3 South Ave (Timog)
1. South Avenue will be using reddish brown stone pavement with triangle red accent stones
as approved materials for vehicles setting it apart with other placed in such a way offering
convenient traffic flow.
2. South avenue services many establishments and commercial business, a lot of people pass
by the rotunda every so often. Incorporating a sundial on the rotunda provides interaction
between the people and architecture.
3. The south ave.tomas morato bay scout rotunda will be raised by a ramp sloped by 2%
emphasizing the monument and to give way for the construction of the proposed pavement
for plaza Scout Rotunda
4. Promulgate and implement strictly setback regulations fronting the street in order to
provide clear and unobstructed ultra-wide sidewalks in order to promote a walk-able city
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5. Search and provide for an empty lot space that can be used as or converted into a
parking space in order to allocate proper and sufficient car parking spaces for the
establishments in the vicinity.
6. Make use of the odd triangular spaces by converting them into carefully planned
recreational parks
7. Seek carriageway improvements by widening roads along Timog Avenue.

439

2012 Inter-University Seminar on Asian Megacities, Pacific National University, Khabarovsk, 06-08, Sept. 2012

5.4 North Avenue		
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5.5 QC Triangle master plan design analysis

The New Masterplan adopted the MMDA Implementing Guidelines in Metro Manila Landscape
Development and DENR by allowing the required 30% Open spaces in all lots both new and old
development. The figure shows the required Green Areas, the revival of waterways, sustainable
building structures and keeping the existing trees on site.
The second map shows the lay-out of the bicycle lane, the vehicular lane keeping them just around
the development to encourage walking, allowing them to have parking on building basement and
encourage green roof development. Accessible pitstops & stations are also located based on a livable rating requirement, 450 meters away from each other, where people can rest, seat after walk.
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The Proposed New Land – Use Master Plan for North and East was developed based on the
existing condition of site such as waterways, the existing location of institutional buildings, the
location of residential areas or NHA, the location of open spaces, the present commercial district
and sold out lots, traffic congestion on intersections, the rating system to make it a walkable
city and lastly consider its historical aspects with regards to original Masterplan by Harry Frost
in his vision to create a Memorial park with an obelisk like Washington DC for Quezon City.
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The Zoning was divided into Five (5) Districts.
Mixed Use in Orange Color.
Residential in Pink Color.
Institutional in Blue Color.
Parks and Recreational Area in Green Color.
Park Connectors in Light Green Colors.
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Before

After

Before

After
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6. CONCLUSION
Achieving livability for a place will entail not only proper design and basic services but good
governance, proper maintenance and cooperation from the users and the community in general.
Policies and strict implementation will assure good quality of life. Sustainable development, respect for cultural and national heritage will ensure the existence of the community and unique
identity of the place. Using the livability index in the analysis of the area helped the researchers
in finding what amenities the places are lacking and in formulating proper recommendations and
design proposals.
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Imperatives for sustainable site planning in tropical climates
such as the Philippines
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ABSTRACT
Environmental sustainability in both its medium and long-term manifestations is a goal that must be
achieved not only in approaches towards “green” building, as it has come to be popularly known, but in
the extended impacts to the site. The intensive interaction between building, site, immediate and expanded
vicinity and locale, are becoming more and more crucial, with environmental impacts potentially extending
far beyond the limits of immediate sites.
Nevertheless, specific interventions within the immediate site and contiguous areas need to be guided by
focused principles aimed at addressing key environmental issues. These issues are characterized by both
universal and general modalities, as well as more atypical issues unique and idiosyncratic to specific sites
and contexts.
This paper seeks to explore and consider issues relating to sustainable site planning and development, as
applicable to the unique context of tropical sites in a country like the Philippines. It further aims at outlining
a basic set of key principles of direct relevance and applicability to a tropical site, touching on such factors
as soils, hydrology, climate, seasonal weather, and the like.
Keywords: Site planning, tropical sites, planning principles, sustainable site development

1. INTRODUCTION
Countries such as the Philippines, characterized by tropical climates and their attendant rainfall
patterns, ecosystem and biodiversity present unique and discernibly heightened challenges to the
goals of sustainability in architecture and development. These characteristics are also underscored and emphasized by a set of closely-related factors such as vulnerability to environmental
hazards, and often exacerbated by concurrent social, economic and political problems related to
many developing economies that fall within a similar geographic profile.
Initiatives in promoting sustainable design approaches to building and development, had earlier
focused largely on the building and system components. Such initiatives in “green building” or
“green architecture” as it is popularly known have enjoyed marked though varying levels of success.
The effectivity of these initiatives varies largely. However, it can probably be safely stated that the
level of acceptance of sustainability as a prime imperative in current architecture is past argument.
These initiatives toward more sustainable designs have expanded to encompass the parametric
considerations relating to site planning and site development as well. LEED offers an additional
set of standards covering site development. Recent efforts by coalitions of landscape architects,
urban designers and planners such as the Sustainable Sites Initiative (SITES, 2012) further enhance the design references available.
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The Sustainable Sites Initiative encapsulates its direction as follows:
- regulate global and local climate
- detoxify and cleanse air, soil and water
- regulate water supply
- control erosion and retain sediment
- provide refuge and nursery habitat/pollination services
- decompose, treat and reuse waste
- provide human health and well-being benefits
- provide food and non-food products
- provide cultural, educational and aesthetic values
- mitigate potential hazards” (SITES, 2012)
The following discussion focuses on those specific areas of concern that are highly characteristic
of the context that characterizes a country like the Philippines. It will not attempt to discuss all
the principles and practices expounded by existing standards such as LEED, and instead focus on
specific interventions directly related to the Philippine context.

2. CLIMATIC AND ENVIRONMENTAL CONSIDERATIONS
The Philippines, as an archipelago of over 7,000 islands falling within the tropical zone (8-17 degrees North Latitude), is characterized as a hot, humid climate with two distinct seasons, wet and
dry. The wet season generally commences in late May and can extend to late October/early November. Rainfall during this period can be quite heavy, brought about by the monsoonal weather
systems that affect most of Southeast Asia, with an average yearly rainfall that varies from 965 to
4064 mm. Rains brought about by the monsoon systems are also enhanced by the proliferation of
tropical typhoons and similar weather disturbances, brought about by intertropical convergence
zones so common to the region. On the average the Philippines can be affected by an average of
20 typhoons in a year.
2.1 Rainfall and site sustainability
The patterns of rainfall, which have been affected by such phenomenon as the alternating cycles
of El Nino/La Nina pose serious considerations to any effort at sustainable site development.
These considerations form part and parcel of the complete process, from initial planning, construction/implementation through to long-term maintainability and site enhancement. These considerations embody both threats as well as potentials and benefits.
2.1.1 Considerations during the Construction/Site Development Process
Most medium- to large-scale projects involving extensive site works generally encompass construction periods in excess of 12 months. This will normally comprise site grading, excavation,
backfilling and other major site work. The work is not limited to within building footprints but
also encompasses, landscaping/site preparation, grading, road construction and buried utilities.
The extent of site disturbance during protracted construction periods will vary. However any
level of effort will invariably have to be done in consideration of the effect of heavy rainfall during the normal 5-6 month rainy season.
The most basic impact on work progress due to delays caused by inundated excavations and
difficulty of access and general operations during periods of heavy rains is of course an area of
concern. However this does not constitute the significant environmental impact of protracted site
development work.
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One of the most critical considerations that needs to be addressed during the expected periods of
excessive rainfall is the impact of excessive run-off and erosion brought about by heavy precipitation on disturbed sites. Site disturbance caused by excavations, grading work, as well as stockpiling of filling materials constitute primary environmental hazards during the site construction
process. Unmitigated run-off, not only of borrow, stockpiled, excavated material, but also of unprotected topsoils pose significant environmental impacts on receiving streams, creeks, rivers and
other bodies of water. The immediate effect on water quality is overshadowed by the impact this
will have on extant ecosystems and aquatic/marine life. The general proximity of mountain and
ocean environments in the Philippines, as well as such endangered biomes, as natural wetlands,
riverine and brackish mangrove swamps are further threatened by unmitigated erosion and the
impact of resultant sediments on these critical environments.
Hence it is of critical importance that measures to prevent or at least mitigate excessive run-off
during the construction cycle be incorporated. These measures will range from temporary erosion
protection, proper stockpiling practices, protection of existing waterways/natural and man-made
drainage channels, as well as the most obvious yet often disregarded consideration of proper
scheduling of excavation/grading work to avoid periods of excessive rainfall.
2.1.2 Rainfall and long-term Site Sustainability
Stated simply, one of the paradoxes of the water supply situation in Philippines is the abundant
supply of rainwater during half of the year and the undersupply of utilizable water during the dry
months. This can be, of course attributable to the normal and expected cycles of monsoon and
drought, recently exacerbated by evident patterns of climate change. However it should also be
acknowledged that the undersupply of water both for domestic consumption, power generation
and agro-industrial applications during the dry months is largely a factor brought about by insufficient infrastructure for proper impounding and water conservation systems.
The more obvious and conventional approach of constructing large-scale water impounding elements such as dams, and artificial lakes/reservoirs carry concommitant environmental issues and
risks. Hence there is a distinct need to engage alternative small-scale systems in this direction.
Micro-site elements of this type include artificial/engineered wetlands, retention ponds/swales,
rainwater harvesting systems that function both as on-site impounding elements as well as elements to promote recycling and water management on site. These promote a general orientation
toward the incorporation of water features such as these as basic elements of site development
and landscape architecture.
2.2 Geological considerations
2.2.1 Tropical Soils
Tropical soil types are especially vulnerable to degradation. Primary growth tropical rainforest,
especially of the upland type, though generally fecund and productive, are easily degraded once
forest cover is compromised. Fertile topsoil is easily eroded once vegetation is cleared and root
systems, which are the primary element in soil retention, removed. Unless the soils are rehabilitated, this leads to desertification, as has been found to be the inexorable process that resulted in
the world’s major desert areas. Since natural rehabilitation is a long, and drawn-out process, it
is generally understood that artificial, man-made interventions are the most effective instruments
for short-term amelioration and rehabilitation.
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Unmitigated erosion from improperly-protected site grading and excavation activities is not the
only factor to consider. Normative site preparation and civil works activities as is commonly
undertaken in conventional construction, generally includes removal of organic material (e.g.
decaying vegetation), compaction and installation of engineered fill (e.g., gravel and sand beds).
This type of site preparation work is commonly undertaken in preparation for road/pavement
construction, foundation work, and slab-on-fill construction. Arguably, these are necessary for
proper stabilization of base courses to prevent both excessive and differential settlement of structural works. However, such compaction work destroys both the fecundity and health of natural
soils, including both the macro- and micro-organisms that inhabit fertile soils and provide for
their natural health.
Termite and pest-control measures also introduce artificial toxigens, and though improvements in
recent years include enhancing the biodegradability of these toxins in contrast to the older dioxinbased toxins, nevertheless the environmental impact of these still remain to be comprehensively
assessed. At the least, the eradication of termites, and other soil-dwelling species (e.g. earthworms, moles, etc...) is an issue which remains to be properly assessed in environmental terms.
Entomologists and other environmental scientists have long voiced their concern regarding the
major ecological significance of species such as termites, earthworms and the micro-organisms
that perform key roles in both aerobic and anaerobic processes. Yet conventional site development practices continue to apply “pest-control” as typical modalities, with little regard to the
expanded ecological significance of such species.
2.2.2 Geo-hazards
The Philippines, along with many of its neighbors in Southeast Asia, falls within not only the
typhoon-belt but also within the “Ring-of-Fire” spanning both eastern and western fringes of the
Pacific Rim. The seismicity and volcanological activity characterizing this region, imposes additional significance on site-related development. This context manifests a unique confluence
of geo-hazards, especially during critical, albeit relatively rare occurrences when two or more of
these hazards occur in tandem. One especially significant example was during the Mount Pinatubo eruption of 1990 and the years immediately following it, where lahar produced by pyroclastic flows and exacerbated by monsoonal rains exerted tremendous impacts on surrounding areas,
with whole communities effectively eradicated.
The development of sites for human habitation without proper evaluation and technical assessment for geotechnical suitability is a recurrent theme. The “Cherry Hills” disaster, in which
monsoonal rains triggered a laminar landslide which devastated a private, gated residential community in Antipolo City, East of Metro Manila in August of 1999, underscored the lack of proper
guidelines and development controls, especially in areas of known vulnerability (See Figure 1).
A study (“The Cherry Hills Landslide Tragedy” by Emilio Morales, Marissa Camaclang, Gilberto
Reyes, presented at the 2nd Civil Engineering Conference in the Asian Region, Tokyo 2001) later
concluded that the geotechnical conditions leading to the landslide was directly attributable to
saturation brought about by incessant rainfall in the weeks leading up to the tragedy. The study
concluded “It also clearly shows that without saturation, failure would be remote. The type of
soil saturation is becoming increasingly common due to the cyclical and increasing commonness
of the “El Nino” and its correlated “La Nina” phenomena, bringing periods of heat and drought
during the dry season, and unusually high and prolonged incidence of rainfall during subsequent
wet seasons. (Morales, 2001)
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Fig. 1. Cherry Hills Landslide, Antipolo Photo taken from (Morales, 2001)

Recent tragedies include the massive flooding that hit Metropolitan Manila in 2009 brought about
by Typhoon “Ondoy”, and exacerbated by rampant overdevelopment of natural catchment areas
most especially in the lower-lying municipalities. Ondoy battered Metro Manila with 34.1 centimeters of rain in just six (6) hours, approximating the 39.2 centimeter average for the entire
month of September. Thirty three (33) barangays experienced the worst flooding in recent years
and one of these areas was the Provident Village in Marikina City.
Provident village sits on the nook of the arm of the Marikina river (See Figure 2). Old villagers
say that the place was once called Tumana or taniman, implying that the area was not deemed
buildable, but rather, it was just a planting area for crops. When the village was developed in the
1960’s a dike was allegedly constructed to stop the water from coming in. Flood waters were usually at a level that can be pumped out, but on the onslaught of Ondoy, the flood reached up to 6 meters. The whole village was underwater, like the river claiming back what was his. (Salazar, 2009)

Fig. 2. Provident Village, Marikina City
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In December 2011, flash floods also hit Cagayan de Oro City and nearby Iligan City leaving more
than 1260 people dead and a damage worth P1.3B to agriculture and property. Within a day, fast
typhoon ‘Sendong’ poured 180 millimeters of rain on Cagayan de Oro which normally gets 117
millimeters for an entire month. The Philippine Atmospheric Geophysical and Astronomical
Services Administration (PAGASA) said that the main cause of the flooding was topography.
Pictures from the field showed the flood carrying logs, heavy rocks and plenty of mud, an indication that the water came from the mountains of Bukidnon. The low lying barangays of Calacala
and Isla de Oro served as a catch basin for rampaging water, heavy rocks, mud, logs and debris
coming from the mountains of Bukidnon. The river shore line that should have served as buffer
zones became the site of a series of residential communities, including informal settlers. (Burgonio, 2012) Figures 3 and 4 show the communities before and after the floods.

Fig. 3. Sitio Calacala, Barangay Macasandig, Cagayan de Oro City.
Photo taken by Yeb Sano (Acosta, 2011)
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Fig. 4. Isla de Oro, Cagayan de Oro. Photo taken by Yeb Sano (Acosta, 2011)

2.2.3 Biodiversity and Endangered Environments
The Philippines is also characterized by significant and acknowledged bio-diversity, ranging
throughout its diverse collection of unique ecosystems. Acclaimed examples of these include
marine systems, such as the endangered coral reef biomes common to many off-shore areas;
brackish-water, coastal mangrove swamp systems; freshwater wetlands such as the Candaba
swamp in Central Luzon, and large freshwater bodies such as the 34 square kilometer Lake Lanao
in Mindanao. Lake Lanao is characterized by rich biodiversity with originally 18 cyprinid species endemic to the lake. Its biodiversity is already threatened by a confluence of factors, among
them lowering water levels due to hydroelectric installations and the introduction of non-endemic
species such as the white goby. (CHM, 2012)

Fig. 5. The Migratory Birds of Candaba Swamp (Cervantes, 2010)
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Fig. 6. The Candaba Swamp (Ngo, 2008)

Another key example, is the Laguna de Bay, bordering Metro Manila. Eutrophication, sedimentation and overstocking of fish farms has led to the deterioration of what had been reputedly the
largest freshwater body in Southeast Asia, and which had originally been planned as the primary
source of water for Metro Manila.

Fig. 7. Laguna de Bay (The Sad State of Laguna de Bay, 2010)

The archipelagic character of the Philippines, also provide a distinctive profile of biodiversity
with collections of endemic flora and fauna unique to specific island habitats.
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3 POLITICAL FACTORS
3.1 Political/bureacratic considerations
The function of physical, economic and fiscal planning in the political subdivisions of the Philippines has been devolved to the local government unit by virtue of the 1991 Local Government
Code. Specifically, the law mandates the LGU to prepare its Comprehensive Land Use Plan
(CLUP) which is the basis for the planning, control and management of land use in specific areas
in their jurisdiction. It is a long term development plan implemented through a zoning ordinance
and complemented by the Comprehensive Development Plan, the local investment program.
Several higher level plans such as the Provincial Physical Framework Plan, the Regional Physical
Framework Plan and the National Framework for Physical Planning, are integrated with the local
CLUP. This vertical integration is an insurance of the implementation of a long term development
plan as there should be compatibility and support of the national plan to the local and vice versa.
Aside from the 1991 Local Government Code, the Philippines has several laws supporting site
sustainability. In particular, the 1992 Urban Development and Housing Act provides for the
‘comprehensive and continuing urban development and housing program’ which empowers the
Housing and Land Use Regulatory Board (HLURB) to formulate a framework for the development of a comprehensive plan for urbanizable areas. As a strategy, the act has provisions for
the promotion of ecological balance whereby the LGU, in coordination with the DENR shall
take measures to regulate developmental activities for the ‘conservation and protection of vital,
unique and sensitive ecosystems, scenic landscapes, cultural sites and other similar resource area
(UDHA).
Other laws covering land protection and development, agrarian reform, mining, indigenous people areas abound the Philippine legal system. In order to integrate these laws into a comprehensive order, the Philippine legislative body seeks to pass the National Land Use Act which shall
provide the framework for land use planning at the national and sub-national levels through a
National Land Use Guidelines and Zoning Standards (NLUGZS). Most important in this act is
Section12.Basic Land Use Planning Consideration, which requires that land uses are determined
by the following:
Availability of natural resources including indigenous energy resources for energy security and
self sufficiency;
Geology, geomorphology, geologic hazard, climate, soil and slope;
Economic, environmental, social and related development activities;
Existing government policies on land and natural resources allocation, utilization, management
and disposition;
Technological changes/ advancement (Congress)
The LGU, the basic government unit for a political subdivision, is empowered to ensure sustainable physical, economic and social development. It is supported by several laws and implementing rules that reflect the development pattern not only at the local level, but at the national as well.
However, implementation of the law is an issue. Relentless land conversion allows development
in areas that should not be developed. Development permits are given without proper review and
once implemented are not monitored and evaluated. Thus, several sites are prone to destruction
when calamity strikes, as evident by the tragedies discussed in the preceding section. The two
cases of devastating damages caused by the floods in the cities of Marikina and Cagayan de Oro
are caused by lack of planning foresight, lackadaisical analysis of site characteristics as against
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economic gains and the lack of bureaucratic will to zone areas with the consideration of environmental threats.
3.2 Issues on planning bureacracy
1. Lack of continuity. The CLUP is a long term land development plan which exceeds the political term of elected officials. When new officials are elected, zoning ordinances are edited,
giving cursory consideration to its original intent.
2. Weak governance. The devolution of powers to the LGU gave the basic government unit the
upper hand in planning and development. However, it was lacking in capability building of
the public officials both in planning and implementation.
3. Corruption. Based on the Political & Economic Risk Consultancy Ltd.(PERC), the Philippines ranked as the 4th most corrupt country in Asia Pacific Region (Times, 2011). Site
sustainability is hampered by corruption in the government in terms of release of permits,
approval of plans, evaluation and monitoring.
4. Absence of a unifying law. In the absence of a National Land Use Act, each sector of different interests act separately, thus a comprehensive action on site development is not reached.
5. Lack of political will. Dr. Miguel Vergara, President of the Crisis Preparedness Center said
that in the aftermath of the Cagayan River flooding, it should be stressed that foremost of the
government’s responsibility is to apply the law on log ban and exert political will to implement it. He is dismayed, however, that big-time loggers include mayors, governors and even
former environment and natural resources secretaries. (Lolarga, 2012)

4. CONCLUSIONS
The unique character of tropical ecosystems coupled with idiosyncracies relating to its archipelagic and geologic significance call for a reorientation of design interventions toward alternative
approaches to sustainability.
4.1 The common overabundance of rainfall during almost half of the year presents both potential
benefits and hazards. The general lack or inadequacy of suitable infrastructure for sufficient water supply and distribution call for more site-specific interventions with regard to the management
and utilization of water. Optimal reliance on natural rainwater can be achieved by introducing
elements to enable collection and impounding to be substantially addressed on site without having
to rely on public infrastructure. Rainwater impounding elements such as retention ponds, drainage swales, artificial/engineered wetlands. Elements such as these are necessarily designed both
to impound as well as to prolong the retention of water within the site, utilizing optimal percolation to enhance the recharging of ground water resources and natural aquifers.
Artificial/engineered wetlands also provide an enhanced biological process for domestic wastewater treatment reducing the need for expensive conventional sewage treatment systems.
The reduction of impermeable surfaces in any development is a distinct approach to sustainable
site development. However, where impermeable surfaces are necessary, these can be utilized as
elements of surface collection of rainwater, for channeling into impounding reservoirs. A recent
island resort project (Club) effectively utilizes run-off from the short aircraft runway surface,
channeled to retention ponds as a primary source of the freshwater requirements of the resort.
4.2 The unique character of tropical soil-types calls for alternative approaches to generally accepted and conventional approaches to site development. The necessity for soil-compaction,
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though warranted, can be reduced by the consideration of relatively simple alternatives. Foundation design and construction understandable calls for proper soil compaction to assure structural
stability, especially with regard to the additional challenges that seismicity bring. However, the
use of suspended slab construction in lieu of slab-on-fill construction should be seriously evaluated and considered if and where possible. Alternative foundation systems need to be developed
that will reduce the disturbance to natural soil systems and reduce the need for extensive compaction and subsurface preparation. The overall reduction of roadways, pavements and parking areas
should also be considered.
4.3 Landscaping approaches should maximize the use of indigenous, endemic and naturally-occuring species, most especially those that also exhibit natural pest-resistance and general adaptability to the specific soil-types and climatic conditions of the Philippines, including the cycles of drought and precipitation. In addition, the allocation of food species,
sources of herbal remedies and medicinal species should also be considered as serious alternatives to decorative species. In addition to the aesthetic alternatives, this also provides for
potential livelihood benefits to resident populations, especially for larger inhabited sites.
4.4 Alternative methodologies for slope/embankment protection that can be undertaken without
the need for compaction, and engineered fill should be explored. This is underscored in the
Philippines, where alternative slope protection materials systems such as coco-fiber geotextiles
have recently become commercially available. Woven Coconut-fiber netting reduces the need for
compacted fill, and expensive retaining wall construction by preventing erosion on unprotected
slopes, by providing a naturally bio-degradable net applied directly on uncompacted slopes. The
geo-textile system also provides a temporary though durable natural matrix on which vegetative
root systems can initially anchor themselves, until such a time that the vegetation is sufficiently
established and stabilized. The natural coconut-fiber eventually degrades, but provides sufficient
protection to protect from initial erosion (See Figure 8).

Fig. 8. The Coconet

In addition, the utilization of endemic, fast-growing species such as the wide variety of bamboo, the root systems of which are naturally rapid-spreading and with proven soil-stabilization
capabilities should be explored and optimized. Other species such as “Vetiveria zizanioides”
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(Chaipattana) a fast growing grass endemic to Thailand but already introduced to the Philippines
has natural slope protection, and erosion prevention characteristics.
4.5 Composting, mulching and other systems for solid waste reuse should be integrated in the site
maintenance program. These have most direct applicability to soil-rehabilitation and reconditioning. The site maintenance program should be designed to encompass primary maintenance and
rehabilitation of on-site soil and water resources. Monitoring of adjacent and contiguous areas for
sedimentation due to excess runoff or unmitigated erosion should be incorporated in the maintenance program. Planned interventions should also be spelled out to ensure that prevention in built
into the program from both short-term to long-term horizons.
4.6 An educated foresight on the environmental impacts for the development of critical sites must
be applied in the drafting of comprehensive land use plans and zoning ordinances. Political will
should be exercised in the implementation of land use laws, guided by a principle of continuity
from one government administration to another. The government unit in charge of planning,
implementing the laws and monitoring the physical progression in its area of jurisdiction should
be vigilant in upholding the policies for sustainable site development.
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ABSTRACT
There is an urgency to address the influx of rural migrants attracted by the economic opportunities available in metropolitan cities, as in Metro Manila whose urban poor have increased considerably in the last
few decades. In the absence of secure shelter, a large proportion of these migrants have embanked along
the main river which acted as a magnet due to its assets of livelihood, affordable settlement and transport.
Through case studies from housing community models, an assessment is made on the quality of life that
specific relocation sites provide. Results of studies by urban planning experts on these re-settlers, at times
abruptly extracted from their original habitat, and integration into their host communities through local
government participatory management are reflected. Interviews and focused group discussions with representatives of the informal settler groups were conducted, as well as ocular inspections, in-depth studies
of rural and in-city relocation sites. Further, an analysis is drawn on the effectiveness of these resettlement
programs in the hope of having better living conditions, identifying the problem areas and bringing out the
best practices in this regard, with focus on sustainability measures and “humanizing” principles, respecting
the rights of each family as the basic structure of society.
Keywords: Humanizing resettlement housing, community reintegration, harmonious urbanization, sustainable communities

1. INTRODUCTION
Due to the effects of urbanization, e.g., rapid growth of the city driven by high population growth
and an influx of rural migrants attracted by the economic opportunities available in metropolitan
cities, there is then a need to urgently address the problems brought about by this phenomenon,
Metro Manila being a case in point. In the absence of secure shelter, a large proportion of these
migrants have embanked along the Pasig River which acted as a magnet due to its physical assets, e.g. livelihood, affordable settlement and transport, as it traverses the major cities of Metro
Manila. Various attempts have been made at relocating these slum dwellers, at times becoming an
abrupt extraction from the riverbanks, without proper transition, adaptation or integration of the
urban renewal programs to serve the human needs of these informal settlers.
Ideally, cities will try to move towards achieving a harmonious urbanization, i.e., the development of urban sectors that preserve intangible assets, cultural life, inter-generational relationships
& different forms of societal relations and resources. A society cannot claim to be harmonious
if large sectors of its residents are deprived of basic needs while others wallow in opulence,
if some groups possess all the resources while others remain impoverished and marginalized.
* steph.gilles529@gmail.com
** mvtomeldan1@yahoo.com
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Studies suggest that improving the lives of informal settlers is both socially and economically beneficial in the long run and can go a long way in making cities more productive. Providing for decent shelter is a direct or indirect contributing factor to the promotion of the social
well-being of the individual. As the former Philippine President Corazon C. Aquino once said,
“Shelter is a basic and indispensable need for society to be productive and stable. The provision of adequate shelter will enhance and support national economic and social development. Housing serves as a catalyst for overall economic activity.” Consequently, a humanized
housing project is an important component of the economic progress of the Filipino people.
1.1 Statement of the problem
Metro Manila’s urban poor have increased considerably in the last few decades starting from the
1960s due to the deficiency of job opportunities in the rural areas. In the Philippines, there are 1.4
million informal settler families, and Metro Manila has a large 51% share of them. The so-called
“squatters”, and there are thousands in Metro Manila, have frustrated much of the MMDA’s (Metro Manila Development Authority) goals. They are found all over the place: by the riverbanks,
along the walls of Manila Bay, under and over bridges, in public parks and along railroad tracks.

Fig. 1-4. Photos taken from various slum communities around Metro Manila, along Pasig
River tributaries or esteros.

Many have organized themselves into slum communities that have withstood pressures from either the city or municipal halls and the rightful landowners. The more durable ones have survived
for many decades in the 16 cities. At least 85,000 squatter families have congregated in the greater
Manila area due to the pull of the city, poverty in their hometown, the government’s failure to
develop the regions and its hollow policy on land and home ownership. Politicians have tolerated
them because they constitute a big voting precinct. In summary, despite government efforts to relocate them, at times by forceful means of demolition and abrupt eviction, these informal settlers
have in the process gained a strong political will and have learned to defend themselves of their
inviolable right to shelter and housing. Despite various attempts made at relocating these informal
settlers, about 30 to 40% returned from their tenement houses back to their place of origin. In the
long term, the percentage increased even up to 80% in the 1990s due to few job opportunities and
their other needs are not met at these relocation sites.
1.2 Scope and delimitations of the study
This paper hopes to tackle the issue of resettlement housing both from the macro as well as microanalytical viewpoint by providing a backgrounder on the housing situation in the Philippines and
in Metro Manila, information on the system of housing agencies (government & NGOs), case
studies on the informal dwellers at various relocation sites and analysis of the problems surrounding these re-settlers. The focus of the study is on the qualitative and intangible aspects of humanizing housing. We shall try to enumerate the proposed alternatives to make these resettlement
housing programs more viable and suited to the different social and living conditions of the relocatees, recommending measures to be taken to ensure a smooth relocation process in the future.
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This study does not purport to be an exhaustive introspection into demography or urban planning, nor
into the detailed economic or financial aspects of the housing programs, but it gives an overview of the
financing schemes available to encourage mutual cooperation and development between the government, the private sector and the informal settlers. It will be limited to the housing situation in Metro
Manila and these relocatees whether in-city or out-of-town who have been beneficiaries of the resettlement housing programs spearheaded both by the LGUs (local government units) and the NGOs.
1.3 Elucidation of terms
House vs. Home - “having” vs. “belonging”. House pertains to the physical residential building
or shelter, whereas home is a biological institution where a family is sheltered in privacy, safe
from unknown threats and where the indispensable human functions of reproduction, nourishment and rest take place.
Humane vs. “inhumane” housing units - based on objective parameters, e.g. livability, minimum
of comfort to foster growth & peace within the family, presence of basic facilities & amenities
Humanize - to respond to the needs of both body & soul (matter & form), preserving both tangible & intangible assets and creating social spaces to enhance interpersonal relations and human
development. There cannot be holistic development and universal common good unless people’s
spiritual and moral welfare is taken into account, considered in their totality as body and soul.13

2. RESEARCH METHODOLOGY
Majority of the data is taken from desk research and mapping inventory from pertinent websites.
Excerpts from the UN Habitat Agenda, the UN Millennium Goals, as well as the World Urban
Forum 4 (held in November 2008 at Nanjing, China) will serve as backgrounder and rationale
for the intent to “humanize” and “harmonize” these housing programs. Interviews with key persons directly involved in the resettlement housing issue (from the National Housing Authority
and the Pasig River Rehabilitation Commission), as well as focused group discussions with the
heads or representatives of the informal settlers groups were conducted to complete the study.
An ocular inspection and in-depth study was also conducted in the Bayanijuan at Southville 7
(ABS-CBN Relocation Project in Calauan, Laguna), as well as a Gawad Kalinga site in Manila.
An assessment is made on the quality of life that the relocation sites provide, also measured in
terms of space allocation and provision of amenities, looking into the minimum standards set
by the National Building Code and assessing its appropriateness. Results of studies done by the
Asian Development Bank are reflected. Further, an analysis is drawn of the resettlement housing
problems experienced by the Filipinos who are relocated from their slum dwelling units in the
hope of having better living conditions, and to find out if these programs are effective. Should
they be ineffective, the next step is to examine the causes and the factors that contribute to their
dissatisfaction in the hope of proposing alternatives to humanize certain aspects of both the socialized and the individual resettlement housing programs.

1

Caritas in Veritate, no. 76, Encyclical Letter of Pope Benedict XVI, Libreria Editrice Vaticana, 2009.
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3. REVIEW OF RELATED LITERATURE

3.1 United Nations Habitat Agenda

3.3 UN Habitat – World Forum
4: Harmonious Urbanization

Fig. 5. Habitat Agenda goals & principles,
commitments and the global plan of action
for housing.

Fig. 7. Important features of a successful urban
future

3.2 United Nations Millennium Declarative

Fig. 6. Three (3) of the 8 Goals in the U.N.
Fig. 8. Harmonious Urbanization in cities
Millennium Summit in September 2000 directly &
and towns as engines of growth
indirectly related to housing

3.4 Excerpt - Populorum Progressio, 77, Pope Paul VI’s Encyclical Letter, Vatican Press.
In development programmes, the principle of the centrality of the human person, as the subject
primarily responsible for development, must be preserved. The principal concern must be
to improve the actual living conditions of the people in a given region, thus enabling them
to carry out those duties which their poverty does not presently allow them to fulfil. Social
concern must never be an abstract attitude. Development programmes, if they are to be adapted
to individual situations, need to be flexible; and the people who benefit from them ought to be
directly involved in their planning and implementation. The criteria to be applied should aspire
towards incremental development in a context of solidarity — with careful monitoring of results
— inasmuch as there are no universally valid solutions. Much depends on the way programmes
are managed in practice. “The peoples themselves have the prime responsibility to work for
their own development. But they will not bring this about in isolation.”
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4. HOUSING SITUATION IN THE PHILIPPINES
4.1 Backgrounder: An Overview
PHILIPPINES:
• Total Land Area of 30,000 sq.kms
• Population of 92.34 million (2010)
• GDP of 5.2% (1997), 6.4% (2004), 7%
(2007)
• 3 Metropolitan Cities: Metro Manila,
Cebu & Davao
• Phil. Demand for housing = 3.76M up to
the year 2010 to provide for 1.4 M informal
settler families
METRO MANILA:
Population of 11.86 million in 2010 (12.8
% of national population)
• Metro Manila has a large 51% share of
informal settlers
• Estimated 85,000 informal settler families
• 212,000 poor families (2000)

Fig. 9. Demographic Map of Metro Manila showing
the number of households per city/municipality

4.2 Government Agencies Involved In Housing Programs

Fig. 10. Key Shelter Agencies run by the Philippine Government

4.2.1 National Housing Authority (NHA)
The NHA is a government owned and controlled corporation under the administrative supervision
of the Housing and Urban Development Coordinating Council (HUDCC) and classified under the
Infrastructure Utilities Group. It is mandated as the sole national government agency to engage in
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shelter production focusing on the housing needs of the lowest 30% of the urban population and
is tasked to develop and implement a comprehensive and integrated housing program which shall
embrace: (a) Housing development and resettlement, (b) Sources and schemes of financing and
c) Delineation of government and private sector participation under EO 90 (17 December 1986).
One of its major programs includes resettlement and slum upgrading, which deals with acquisition and development of large tracts of raw land to generate service lots or core housing units for
families displaced from sites earmarked for government infrastructure projects and/or occupying
danger areas such as waterways, esteros and railroad tracks.
4.2.2 Resettlement Assistance Program for Local Government Units.
•
•
•
•

NHA assists in the development of resettlement sites by LGUs under its Resettlement
Assistance Program
Implemented as joint undertaking between the LGU and NHA.
The LGU’s primary contribution is land while the NHA provides funds
LGUs recover project cost from beneficiaries and utilize proceeds for project
maintenance or to acquire and/or develop new resettlement sites.

4.2.3 Medium-Rise Housing (Walk-ups)
•
•
•

4.3

Medium rise or tenement housing is an in-city housing alternative that entails
construction of three to five-storey buildings, without need for an elevator.
Implemented by NHA, utilizing allocation under R.A. 7835. NHA acts as conduit
between community associations. cooperatives and financing institutions: NHMFC,
HDMF and other government or non-government institutions.
Medium-rise Private Housing Program is implemented directly or joint venture with
other government and/or private sector

Philippine Laws and Regulations on Resettlement Housing

4.3.1 1986 Philippine Constitution, Sections 9 & 10
The State shall, by law, and for the common good, undertake, in
cooperation with the private sector, a continuing program of urban land reform and housing which will make available at affordable cost decent housing and basic services to underprivileged and
homeless citizens in urban centers and resettlement areas. It shall
also promote adequate employment opportunities to such citizens.
In the implementation of such program the State shall respect the
rights of small property owners.
“Urban or rural poor dwellers shall not be evicted nor their dwellings
demolished, except in accordance with law and in a just and humane
manner.”
“No resettlement of urban or rural dwellers shall be undertaken without adequate consultation with them and the communities where they
are to be relocated.
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4.3.2 The National Building Code
Table 1. Space allocation for dwelling units according to the National Building Code of the Philippines

SPACE/ TYPE

ALLOCATION (Minimum)

Setbacks

3m on front, 2m at rear & 1m on the
sides

Parking Slots

2.4m x 5m- 2.5m x 5m

Medium
Rise/
Condo Units

12-18m2

Single
Unit

20-30m2

Acceptable
allocation

3m x 2m = 6m2
2.4m
2.7m
2.7m (1st floor)
2.4m (succeeding floors)
0.9m

Artificially-ventilated rooms
Naturally ventilated rooms
For more than 1-storey units;
minimum height is 2.1m

Detached

Room/ Bathroom
Ceiling Height

Veranda/Railing Ht.

REMARKS

Ratio is 1:4 (1 parking slot/ 4
condo units or 1/ 100m2 living
space
HLURB allows 12m2 if project/
unit is located in highlyurbanized areas
range

of

area

Should be vacuum or smokeproof

Fire Exit
Open Spaces / Amenities
•

These shall include courts, yards, setbacks, light wells, uncovered driveways, access
roads, parking spaces, buffer strips, parks and playgrounds. Shall also be allocated for
basic utilities and community facilities. Parks and Playground (exclusive of easements,
access roads, driveways, parking space) shall be required for projects with ten or more
condominium units except when the condominium is part of the subdivision project or

•

Developers must increase the allocation of open spaces up to even more than fifty percent
of the common lot area

•

A public park / playground or when other recreational facilities are located not more than
800 meters away

•

The minimum area for a single park/playground shall be 50 square meters.

•

Increments of 3 square meters for every additional family dwelling in excess of 10 units
shall be added.

Fig. 10. Single Detached Units: 20-30sqm
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Fig. 11. Medium-rise/ Condominium
units: 12- 18sqm
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5. PROBLEM OF INFORMAL DWELLERS ALONG THE PASIG RIVER
5.1 Rehabilitating and Revitalizing the Pasig River

Fig. 12. Map Profile of Pasig River		

Fig. 13. Pollution Sources (as of 2000)

There are around 60,000 families or 300,000 to 350,000 people living along the banks of Pasig
River, all of them belonging to what is classified as “illegal or informal settlers” or “squatters”,
with no access to clean water supply and have to buy or “tap” illegally for their drinking needs.
Having no connection to the main water supply also implies that they have no sanitary or sewer
lines to dispose of their domestic waste, with which Pasig River is transformed into a giant sewer.
The river and its tributaries are heavily polluted by domestic sewage (60%), industrial waste
(35%) and solid waste (5%). There is an estimate that the Pasig Squatters transfer daily approximately 35 tons solid and 150 tons liquid waste into the river.
5.1.1 Infrastructure Development Projects
To revive and bring back Pasig River its dignity and historico-cultural heritage, the program of
establishing Environmental Preservation Areas (EPAs) along the 10-meter easement of the
main river and 3-meter easement of its tributaries (esteros) have been carried out. For the Pasig
River Rehabilitation Project that is partially funded by the Asian Development Bank (ADB), the
establishment of EPAs along both banks of the river has affected more than 10,000 households.
There have also been designated Urban Renewal Areas (URAs) where rehabilitation & resettlement housing programs have been implemented for families living along its riverbanks. But efforts to resettle these “illegal settlers” was not totally successful. In the 1990s, some 30% to 40%
at the beginning of the program and even up to 80% of the relocatees left their tenement houses
and returned to the riverbanks due to low work opportunities. About 63% of these are owners/coowners of affected structures, 23% are tenants & the remaining 14% live without paying any rent.
5.1.2 Efforts at Achieving Sustainable Resettlement
Entitlements for affected households include: (i) a fully developed plot of average 30sqm area and
completed unit of 20sqm area on cost recovery basis; (ii) transport assistance for relocation, and
for travel to work and schools for eligible household members for one year; (iii) training in vocational skills, micro-credit facilities for small business development and job placement assistance
under the livelihood programs; and (iv) food assistance for 3 days during relocation. Additional
food assistance is also provided to those undergoing training. The repayment scheme for allocated
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developed plot and house includes rent for the first 5 years to be counted as equity, mortgage with
amortization at 9% for the 6-15 year period, and amortization at 16% for the remaining 15-year
period (16th-30th years). Payment of rent can be deferred for families with very low-income.

6. CASE STUDIES OF RELOCATION SITES
6.1 Punta, Sta. Ana (Manila), also known as Cardinal Sin Village
6.1.1. Backgrounder/ History
This relocation site was donated by the Archdiocese of Manila, hence the name, Cardinal Sin being one of the archbishops who helped alleviate poverty and housing deficiencies by extending
ecclesiastical properties for the use of its parishioners. A Deed of Usufruct Agreement was signed
in 2005 with the Catholic Church. It has a total land area of 22,000 sq. m, has 728 units housed in
4 buildings, 7-storeys high, procured under a design-build scheme.
Having adopted a participatory type of management with active collaboration of the parish council, the community leaders and the local government units, this program was once of the most
successful in that they made a comprehensive study prior to resettlement on the needs of these
families, and tried to provide for livelihood and job opportunities in the relocation site itself.

Jaime Cardinal Sin Village Sta. Ana. Manila
Fig. 14. Photos showing the state of Pasig River informal dwellers before and after relocation to an MRB

Fig. 15. Results of a Focused Group Discussion (FGD) after resettlement into Cardinal Sin Village
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6.2 Bayanijuan sa Southville 7: Sustainable Resettlement Community in Calauan, Laguna
6.2.1 Backgrounder/ History
The 107-hectare property was initially developed in 1998
by the NHA. The row houses (averaging to 30sqm in floor
area) were built as the first phase of a full-blown development of a relocation program geared towards forming a sustainable community.

Fig. 16-17. Photos of Bayanijuan
sa Calauan

On May 11, 2009, the “Bayanijuan sa Calauan” Project was
launched in collaboration with ABS-CBN Foundation, Inc.
(AFI), led by Ms. Gina Lopez (now PRRC Chairman), to
further the development stages of this project, in support
of programs spearheaded by the Kapit Bisig Para Sa Ilog
Pasig (KBPIP) movement, in partnership with DENR &
PRRC to achieve a clean river within a span of 7 years.
TARGET: To relocate 4,000 families currently residing along
its riverbanks. NHA had given AFI the authority to manage
Bayanijuan project. As of October 2010, there are 5,025 families within the community, including those who were already
residing before the project was launched. The average floor
area per unit of this second phase of housing is 20-25sqm.

6.2.2 Various private & public sectors have been contributing to the development program:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Habitat for Humanity Philippines under Ayala Foundation (1,000 houses, with their own construction technology and machines of patented hollow blocks)
NHA (800 houses, materials by Globe Asiatique)
Prince of Bahrain H.H. Salman Al Khalifa (189 houses)
Zonta, Makati (30 houses)
First Philippine Holdings (Livelihood
Center, OML School & Basketball Court
DMCI (wet market, 6 concrete mixers)
Calauan and Pasig LGUs (elementary and high school,
with NHA, Polytechnic University of the Philippines & Fig. 18. Development Phases of
Bayanijuan
Oscar M. Lopez as benefactors)
Couples for Christ Foundation for Family and Life
(pledged to give values formation and livelihood)
SM Group – (SM Wellness Center)
Aboitiz Group of Companies (another livelihood center as of Nov. 2010)
Rockwell Foundation (community church as of Nov.
2010)
Department of Social Welfare and Development (day
care center)
Philippine National Police Security Center

Fig. 19. Talipapa or market place
within the community grounds
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6.2.3 Social Component of the Community Development Project
Bayanijuan sa Calauan is about showing how the Filipino spirit can be, how we can all work
together (in the spirit of bayanihan). This project synergizes Bayan Microfinance and other programs --Bantay Bata 163, Bantay Kalikasan, E-Media, and Sagip Kapamilya--into one. It provides shelter, livelihood, child welfare, environmental initiatives, microfinance and disaster-risk
reduction programs to the relocated families.

Fig. 20-21. Site Development Plans showing Site 1 & 3, with various amenities to be included in each phase

There are currently 3 sites, although Sites 1 and 3 are those that are more advanced in terms of
development. Each site has a community organizer under whom are several block leaders. There
is a weekly monitoring system and update held at the Livelihood Community Center wherein
reporting of the current status of each component is done by all the key players involved.
A lot of local and international interest has been generated primarily due to the social impact of
the project as presented through the media and by the efforts of the Resource Mobilization Manager in close coordination with the AFI Manager.
Livelihood is mostly through sari-sari stores for the housewives, construction workers for the
men, school teachers for the women of the community. Some projects which are income-generating (initiated via micro-financing) are being offered in the Livelihood Center. Nevertheless, the
effectiveness of integration into the receiving LGU still remains to be seen.
6.3 Gawad Kalinga Projects
6.3.1 Backgrounder/ History
The Gawad Kalinga (GK) housing program was
initiated by the Couples for Christ Movement and
eventually spun off on its own under the leadership
of Antonio “Tony” Meloto, who has been multiawarded for his vision of social development for
the poor and homeless.
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Fig. 22. GK logo embodying the spirit
of bayanihan. “Gawad Kalinga”
means “to give care”.
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The GK Community Infrastructure program (CIP) uses a combination of skilled workers and the labor force of the GK residents in constructing their own house such that there is a sense of ownership,
and it is one way for them to build relationships since they also help build their neighbor’s house.
As they build the bayanihan spirit (being a hero to one another) in the community, this also ensures the sustainability of the homes because the families take great efforts to maintain the beauty
of their environment since they all worked on it together.
6.3.2 Case Study: GK Relocation Site in Manila – Baseco Compound
Baseco is located at the heart of Tondo, one of the poorest districts of Manila, with its residents
living like in the ghettoes and prone to committing crimes due to extreme poverty. In 2003,
Baseco was proporsed by the City of Manila for URA (Urban Renewal Area) development, being
situated at the mouth of Pasig River, where the informal dwellers living along the 10-meter easement had to be relocated.
Of the total number of families, GK adopted the project of building 150 homes and also provide
the funds to operate the Community Center for one year. The funds come mostly from donors.
PRRC provided each relocating family with Php 180,000. The cost of each unit is Php 115,000 to
provide enough materials to build one home. The cost of Php 1.01 M represents the funds needed
for the operation of the Community Center for one year.

Fig. 23. GK Baseco, Tondo

6.3.3

Fig. 24-25. Before and after relocation

Fig. 26. Typ. floor plan – 30 sqm

Social Development Component of GK Projects

In all the GK communities, a pre-requisite to being considered a beneficiary is that the family
should agree to supplying the labor component of the construction, called the “sweat equity”,
apart from a commitment to take care of their own homes and participate actively in the new community being built. Community Centers function as the hub of these brightly-colored, life-filled
neighborhoods. Parks and playgrounds now provide safe, clean areas for children to grow, for
families to gather in peace and for neighbors to gather in fellowship. Inside, the Centers provide
opportunities for pre-school education, values formation, catechism classes, medical care, dental
care and livelihood training that will break the cycle of poverty, not only for individual families,
but for entire communities.

Fig. 27. GK residents Fig. 28. Female volunteers Fig.29. Community Center
volunteer to build
teach in a Day Care 				
brick walkway
Center
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Fig. 30. Bright colored
homes
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6.3.4 Sustainability Factors
The keys to the sustainability of the Gawad Kalinga model reside in the clean, safe homes and
job training that restore human dignity and self-respect. Education & enhancement programs
offered through the Community Centers lead to long-term community growth and self-reliance.
Practicing the shared values of stewardship, accountability, unity and community spirit in daily
life, neighbors learn to work together toward their common goal of a strong, healthy, productive
future for themselves, their families and each other. The goal of the Gawad Kalinga model is to
dispel any reminder of the “slum mentality” that plagued these neighborhoods in the past.
In recent years, the GK organizers have decided to introduce “green efforts” into their GK communities with the site selection by geohazard mapping, installation of Material Recovery Facilities (MRFs), anaerobic baffled reactors (ABRs) for wastewater treatment, rainwater harvesting,
vermi-composting and fertilizing for “Bayan-Anihan” (harvesting for the country), passive lighting and cooling techniques.

Fig. 31-34. Various GK greening efforts : geohazard mapping for site, ABR, Bayan-Anihan and MRF.

Wide recognition has been achieved by the GK Housing Programs both locally and abroad. To
date, there have been numerous private corporations and NGOs who have contributed and continue to pledge their financial and technical support towards building more GK communities and
estates. The problem areas, however, lie in the dependence of these communities on the GK
management and volunteers such that even after years, they continue to rely on their monitors for
their upkeep. An effective turn-over system still has to be discovered so as to make the task of
relocation a smoother transition process.

7. ADDRESSING THE CHALLENGES OF RESETTLEMENT HOUSING
7.1 Dilemmas facing the planners of resettlement
Resettlement issues have always been a challenging feat for urban planners. It must be an accepted reality that no matter how ambitious resettlement schemes are, they must be regarded as only
temporary solutions. A case in point: The squatter settlement of 11,000 people was demolished in
Intramuros (a national cultural heritage site) and relocated to Sapang Palay (an out of town settlement area) where they were left to build their own shacks due to poorly-organized transition. The
area they left was intended to restore the ancient Spanish walls, to repave its streets, and to transform the whole of Intramuros into a cultural centre. Although it is clear that heritage conservation
takes on top priority in the government agenda, care should be taken such that there is smooth
transition and integration of these relocated families into their new communities.
While the provision of adequate housing may alleviate some of these grievances, at the most it
is only a piecemeal measure which does not solve the more basic problems of unemployment
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and enlarging the economic base of the city. Indeed, such measures may divert valuable finance
into housing which otherwise could have been spent on industrial development which in the end
would be more rewarding for the city population. The slums and squatter areas of the Southeast
Asian cities are simply symptoms of a wider economic underdevelopment.
Studies for resettlement should be as comprehensive as possible. To ensure success of these programs, they should encompass various factors such as: economic, political, marketing, financial,
engineering and environmental. Other requirements that also need to be considered are: taxes,
building standards, legal aspects, documentary requirements, impact on traffic flow, among others.
7.2 Factors contributing to failure in relocation
1. Social disharmony and unrest – presence of conflict in the relocation sites
2. Social disparity or inequality – unequal opportunities for the new residents
3. Lack of urban, economic, social, environmental, cultural-generational and spatial harmony –
very small space allocation for each family, not allowing for expansion
4. Lack of proper transition and integration into the new relocation community
5. Absence of livelihood or employment opportunities within the vicinity of the resettlement site
Some countries have been more successful than others in reducing the number and proportion of
these informal dwellers perhaps due to various local ingredients specific to each country but the
rate of success usually depends on the political commitment from the top leadership and pro-poor
reforms aimed to tackle basic shelter deprivations.
The difficulty that hounds the proponents of the resettlement programs lies in the perception that
upgrading the slums has been considered a costly investment that does not yield economic gains
in the short term.
There is an obvious need to listen to and be responsive to the basic needs and requirements of the
resettlers in order to achieve success and to attain the objectives set among all the key players in
the relocation programs.
The ultimate solution lies in the overall planning rather than the piecemeal engineering of resettlement schemes.24

8. BEST PRACTICES/ POSITIVE EXPERIENCES
OF RELOCATED COMMUNITIES
8.1 Integration of relocated families into the receiving communities
To make the relocation sites their home--those who were relocated have to be integrated into the
receiving communities to:
•
•

2

Allow them to feel a sense of community and belonging within their new dwellings
Prevent to a certain extent, the desire to return to their old communities

T.G.McGee, The Southeast Asian City, 1967, pp. 168-170.
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8.2 Process of strengthening the relocation process can be achieved through the following
programs:
8.2.1 Values Formation
•
•

•

Articulation on the importance of values formation in maintaining order in the lives of the
relocatees within the relocation site.
Enforcement of house rules:
•
No hanging of laundry in front of building
• No gambling
• Smoking only in restricted areas
• No use of illegal drugs
Initiation of activities such as
• Setting up places of worship within the resettlement communities--not just limited to the
Catholic Religion but also other faith-based organizations as well

8.2.2 Encouraging people’s participation and organizing the people
•

•
•

Getting affected persons organized at the beginning of the relocation process
• Allowing them to attend meetings and sit in consultative assemblies
• Making the relocation plan a lot more sensitive to the needs of the people
• Making it acceptable to a range of stakeholders
• Should be done with the aim of coming up with an objective for the common good
Developing effective communication & good interpersonal skills on the part of those who are
on the forefront of relocation activities
Articulation that the use of the Filipino language should have been used in their meetings with
government agencies especially wherein they are allowed to attend
• This would encourage them to participate fully in the discussion and decision making
process with neither group monopolizing the discussion
• People respond better to someone who is approachable and easy to talk to

8.2.3 Creating Responsible Homeowners
A change is felt in the consciousness and the lives of resettlers as a people
• Felt the difference between living precariously along the banks of the river and settling “formally” in resettlement communities
• There is a shift of perspective from an apathetic resident without tenure to a responsible community member and homeowner
• They are now more disciplined than before and more likely to follow rules and regulations
set within their community

8.3 Comparison of life conditions before and after relocation
•

Happiness and contentment despite limited income opportunities attributed to:
• Having the opportunity to own a house and lot (ample space provided: 24.5 to 27 sqm for
condominium units and 30 to 35 sqm per housing unit)
• Better and cleaner surroundings
• Relatively peaceful environment
• Nevertheless, despite these relocation efforts, a few had mentioned their quality of life
worsened after relocation due to very limited income opportunities.
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Table 2. Comparison between the positive and negative impacts of relocation – based on interviews

POSITIVE IMPACT

Ownership of housing units
Security of tenure
More peaceful, cleaner & greener communities
Enjoyment of community facilities
Enhanced leadership & entrepreneural skills
Improved familial & community relationships
Job placement for some

NEGATIVE IMPACT

Failure to utilize skills acquired from livelihood trainings
due to lack of capital and equipment or materials
Lack of employment opportunities but increase in
expenses
Some facilities are not fully operational
Continuation of illegal activities such as gambling,
stealing, drinking alcohol, dropping out of school

9. CHALLENGES IN HUMANIZING RESETTLEMENT HOUSING

Fig. 35. Photo of informal dwellings against the backdrop of a high rise commercial district in Makati,
Manila

Improving the lives of the informal dwellers is socially and economically beneficial to society
and the nation as a whole, through harmonious urbanization, a synchronization and integration
of all of the Earth’s assets, whether physical, cultural, historical, environmental, social or human.
9.1 Recommendations for smoother resettlement activities in the future:
•
•
•

In-city relocation should be prioritized as it is more effective both in terms of cost and adjustment process of the relocatees.
Procedures before and during relocation have to be strictly enforced for smooth flow of activities.
Employment as part of the entitlements of relocated households outside of Metro Manila
should be given closer attention.
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•
•

The receiving LGU can be given more incentives since they bear the burden of accommodating the relocated households.
Proper training and capacity building should be provided for the residents and homeowners
associations in relocation sites so these are better equipped to handle the needs and challenges
of adjusting to a new community.

9.2 Challenges for Building Professionals to Humanize Resettlement Housing
Planning and building professionals (architects, engineers, urban planners and developers) are
enjoined to help their less privileged countrymen by offering their services “pro-bono” (with possibility of being given certificates of donation for tax deduction) or for a minimal fee, to assist in
planning and executing these housing blueprints to help each family enjoy a personalized dwelling unit according to their unique requirements, having ample space and flexibility for expansion
with an increase in the size of the family, with or without an augmented income.
It is a challenge to architects, builders and urban planners to assist in the effort to humanize
socialized housing with a view towards encouraging participatory management in the relocation sites, respecting the rights of each family as the basic structure of society by considering
the socio-cultural and economic factors which go into their lifestyle, thereby implementing
effective measures of sustainability and fostering growth towards harmonious urbanization.
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ABSTRACT
The study aims to find out the effects on price and urban morphology of various developments within
Mega Manila. Six development types were chosen: a golf course in the outskirts of Metro Manila; a light
rail system, a hypermarket in a mainly low-to-middle income residential area, a downtown shopping mall,
a former military camp turned premiere mixed-use district, and a planned unit development (PUD) on a
former industrial-use site. In varying degrees, these developments exerted positive influence in building
activity and the upward gradient of the house and lot prices within their vicinities. The light rail, PUD, golf
course and the converted military camp showed the most improvements in prices after development. In the
case of the golf course, only areas enjoying circulation access exhibited price growth. The downtown mall
exhibited stirrings of price influence, while the hypermarket seemed to have no influence at all. In terms
of morphology, all developments except the hypermarket tended to attract more building activity. The
downtown area around the mall is slowly taking a form dictated not by design but by economics. The results show a need for pro-active regulations to harness growth and to allow it to spread multi-directionally.
Keywords: Large-scale developments, Urban Morphology, Housing Price

1. INTRODUCTION
Mega Manila, comprising 16 cities, 1 municipality of Metro Manila and adjacent provinces, is the
most densely populated region in the Philippines. Much growth through the years has been unplanned. This has created problems like congestion, dislocation, and traffic. Uneven development
has brought uneven city growth and distinct urban forms. This paper aims to study the effect of several types of development on the real estate values and urban form of cities. It covers six different
types of development - a golf course, a light rail system, a hypermarket in a mainly low-to-middle
income residential area, a downtown shopping mall, a former military camp turned premiere business/residential/leisure district, and a planned unit development (PUD) on a former industrial-use
site – and investigates the extent of their influence on real estate values and urban morphology of their
surrounding areas. Results of the study may serve as representative snapshots of similarly-situated
developments and could be bases for future planning and investment activities in the same cities.

2. METHODOLOGY
The developments were individually studied through a variety of methods. To establish price
relationships, zonal values from the city real estate assessor’s office or other government offices
were gathered. Sales advertisements were also utilized. Price data in Philippine Peso ( PhP ) per
square meter or per house and lot unit, before and after developments were gathered to measure price changes. For morphology, city maps spanning several years were analyzed to document changes. Satellite maps or aerial maps from the national mapping agency were also used.
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3. DATA ANALYSIS AND RESULTS
3.1 Golf course development
The Manila Southwoods (MSW) Golf and Country Club is a 2-course golf course located in
Carmona, Cavite and Binan, Laguna, respectively and approximately 30 kilometers south of the
primary CBD, Makati. The whole development has a total area of 403 hectares subdivided into
four developments: the golf course, residential, commercial and open spaces and parks.
The impact area within the Manila Southwoods’ vicinity covers several housing developments
from low to high-end communities from different communities in different municipalities. Some
of these communities came before and after the development of Manila Southwoods. The
municipalities of Carmona, Cavite, General Mariano Alvarez, Cavite, San Pedro Laguna and the
City of Binan, Laguna are in the development’s immediate area. Data used for analysis are market
values of housing developments situated in these areas and those in Barangay San Vicente, San
Pedro, Laguna, that is situated on the north of the project.

Fig. 1. Location map
Source: Google Maps

Fig. 2. Zonal tax values per square meter in PhP (where 1 USD = 42 PhP) from 1992 to 2007.
Left: Laguna areas, Right: Cavite areas
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Fig. 3. Location of Study Areas
Base Map Source: www.wikimapia.org

Fig. 4. Y-Price in PhP and X-Distance to Clubhouse in km. ; Left side graph shows that
prices of high-end subdivisions increase with greater proximity to the development.
Right side graph shows less price effects on gated subdivisions.

Results of the hedonic regression vary. For high-end villages, where the average price of a unit is
Php15,000,000 to 20,000,000, the regression line shows that the lot area and floor area are good
predictors of the market price of the house. For these units, the farther the distance from the golf
course clubhouse, the lower the price of a unit.
For low to middle income housing communities with an average house and lot unit price of
Php2,100,000, lot area and floor area are, likewise, good predictors of market price. Unlike the
previous graph for the high-end villages, the proximity of a house to the clubhouse does not guarantee a higher price.
3.2 Light rail development
The Araneta Cubao station is part of the Araneta Commercial Complex, a 35-hectare commercial area in Quezon City, that is being redeveloped as a transit-oriented mixed-use area.
It is the interchange between two (2) transit lines, the Metro Rail Transit (MRT), that started
its operations in 1999 and the Light Rail Transit Line 2, that opened in 2003. Documentation
is made approximately along a 300-meter length on both sides of the transit station. Comparison of land values is based on the zonal valuation and advertised sale prices in periodicals.
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Fig. 5. Left: Building density map, Right: Complexity map. Base Map Source: NAMRIA

The district area of Araneta, Cubao is basically hierarchical grid in pattern with a dominance of
big regular blocks and open space areas limited to plots of land. The grain is fine interspersed with
coarse grain areas, creating a coarse and uneven texture. Land use is a mixture of commercial and
residential areas with a large portion occupied by congested housing areas and occasionally dotted with educational institutions.
Findings show that accessibility is not the only factor that affects land values (Parsons et al,
1999). The impact of the transit system on the urban form of the study area was exhibited through
an increase in the intensity of development, as evidenced by the increase in the building areas,
impermeability of building blocks with previously open spaces, conversion of residential use to
commercial use and a decrease in open space areas. Along the transportation corridor, land use is
commercial with pedestrian-oriented commercial areas around the vicinity of the transit stations.
Neighborhood type commercial establishments proliferate within the residential use areas.

Fig. 6. Land values per square meter in PhP from 1988 to 2012

A positive increase in the land values of commercial and residential areas was exhibited after
the introduction of the transit system. Land values were steadily decreasing from 1997-2004, the
period the transit lines were constructed and completed. This might be indicative of the negative
impact of the externalities due to the construction and shows that the effects of the transit system
do take time to be reflected on land values and urban form.
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The integration of the transit system within the Araneta Commercial Complex allows its redevelopment as a transit-oriented development that seems to drive a renewal in the areas around the
Central Business District.
Additional findings show that the design and presence of the transportation and pedestrian infrastructures appear to have an impact on the rate and type of development in the area. Acting as a
seam, the light rail development creates visual, physical and psychological barriers, which make
some establishments seem inaccessible. These effects override the advantages that location and
proximity to transit provide. The transportation network and infrastructure facilities seem to create a perceived severance or divisive effect, which is strongly felt in the Epifanio de los Santos
Avenue (EDSA), where the MRT line runs along.
3.3 Hypermarket
Puregold Kalentong hypermarket is situated in a residential zone along New Panaderos Extension,
Punta, Sta. Ana, Manila. It opened on November 23, 2005 and has a total area of 3,968 square meters.

Fig. 7. Land Use and Zoning Map, Left: land use map as planned. Right: actual land use.
Base Map Sources: Left- CPDO Manila City Hall (2009), Right- Google Maps

Figure 7 (left) shows Punta Sta. Ana as a high density, residential mixed-use zone (R-3/MXD).
The Land Use Zoning Map of District VI was updated in 2009 but it did not reflect the industrial,
institutional and open space in Punta, which already existed before 1996. Field visit was done to
check if there are changes in the Land Use Zoning Map. Figure 7 (right) reflects the actual land
use zoning of Punta Sta. Ana. The map reflects the industrial zones, churches, schools and residential-commercial and open spaces in the area. Areas along the main road of Punta Sta. Ana (F.
Manalo and Posadas Streets) can be considered a medium density, commercial mixed-use zone.
The stretch of New Panaderos extension up to the boundary of Kalentong-Mandaluyong is highly
commercialized. Even with the opening of the hypermarket in the area, there are still sari-sari
stores (small-scale stores) along New Panaderos towards the boundary of Manila and the adjacent
city of Mandaluyong.
The zonal value from 1989-1990 increased 6% in almost all the streets in 4 barangays (smallest
political unit) of Punta Sta. Ana, except for Bautista showing no value movement. New Panaderos
or Barangay 89 increased 9.24% while there was no value movement in all 3 barangays except
for Barangay 894 from 1990-1993. Increase of property value started from 1996 – 2003. Although
these barangays are all located along the same street, Barangay 892 has higher property values.
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Fig. 8. Appraised values in PhP per square meter along different streets.

Although improvements and developments in the area are generally expected to positively affect
the appraisal of properties around it, Figure 8 shows the contrary. Only the Puregold Sta. Ana
property had a marked increase in its valuation in 2006, while the other commercial property
values have decreased. This may have been due to other factors like heavy traffic, congestion and
air and noise pollution that the development has caused.
The New Panaderos Street is evidently a commercial mixed-use zone. Wet and dry markets, small
scale stores and other businesses have been established long before the hypermarket opened.
There is a notable increase of food stalls in front and beside the hypermarket. Since the operation
of the hypermarket, the road was improved and became wider but it also worsened the traffic,
causing congestion and pollution along New Panaderos. Illegal settlements along the creek may
also have contributed to the decreased value of other properties.
3.4 Business-residential-leisure district
Bonifacio Global City, comprising 25.78 sq.km. land area, was a former military camp. In 1992,
the camp was privatized and later developed into a business-residential-leisure district. In 2003,
Ayala Land Inc. and Evergreen Holdings, Inc. of the Campos Group purchased from Metro Pacific a controlling stake in Bonifacio Land Corporation (BLC) and is now Bases Conversion and
Development Authority’s (BCDA) partner in Fort Bonifacio Development Corporation (FBDC)
which spearheads the master-planning of the Bonifacio Global City.
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Fig. 9. Left: Fort Bonifacio in 1982. Right: 1996.
Base Map Source: NAMRIA

Fig. 10. Left: Fort Bonifacio 1996. Right: 2003.
Base Map Source: NAMRIA

Fig. 11. Zoning plan of Bonifacio Global City.
Sources: Zoning Department, Makati City Hall, BCDA
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Fig. 12. Land Values, Left: Annual growth rate, Right: Gross floor area per use
Source: www.colliers.com

Fig. 13. Zoning plan of surrounding areas.
Source: Land Use Plan, Makati City Hall

While the Bonifacio Global City is forming its own community and character in the neighborhood,
municipalities have been growing steadily. Based on the 2000 Census of Population, the majority of
Makati’s resident population is in the periphery of Bonifacio Global City. Municipalities within the
neighborhood of Bonifacio Global City comprise 2 types of low-density development: low density
residential with great high-value properties and low density residential with low-value properties.
Dasmarinas Village and Forbes Park are existing communities, with zonal values varying from
forty thousand to one hundred thousand pesos per sqm., (Php 40,000 to Php 100,000) as of January 16, 2012. Partly classified as R-1 in the land use map, these areas have a maximum building
height of 10 meters. Municipalities at North and Northeast of Bonifacio Global City classified
as R-2 medium-density residential / mixed-use with zonal value varying from ten to twenty-five
thousand pesos per sqm., and twenty-five to one hundred thousand pesos per sqm. Overall, most
of the neighborhood municipalities feature a mix of uses, with residential, commercial and institutional as dominant uses, that reflected in the zone classification. Residential population growth
in the periphery has increased and the integration of Bonifacio Global City enhances the character
of all activities – residential, commercial, institutional, cultural, and recreational of the covered
area. If the demand for commercial land continues, the conversion of the neighborhood barangays
into non-residential uses and agricultural land to mid-rise residential development is expected.
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3.5 Downtown shopping mall
The subject of study, 168 Mall, is located along the border of the San Nicolas and Binondo
Districts, in Manila. It is bordered on the west by the Estero de la Reina, north by Soler Street,
east by Reina Regente Street with Felipe Street running perpendicular to and connecting the street
and the mall, and south by Sta. Elena Street. The mall started operating in 2003. In March 2004,
phases 1 to 3 became operational. Phase 5, which includes a high-rise residential tower, started
operations in 2011, with the tower still under construction as of the completion of this study.
Figure 1 shows the location map and study area.

Fig. 14. Location map and survey area.
Base Map Source: Citiguide Map, 2003

Fig. 15. Figure ground map, 1994
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Fig. 16. Figure-ground map, Left: 2003, Right: 2012.

Fig 17. Street section, Left: 1994, Right: 2012.

Fig. 18. Left: Lot prices as a function of distance to the mall, Right: Condominium prices as a function of
distance to the mall. Condominium prices in 2012 exceeds all other years.

The changes in the land use pattern seem to indicate a shift towards high-volume mixed use commercial buildings at least at the core of the study area. An additional new mall construction, one
soon-to-open mall, plus the similar smaller malls place a large concentration of shopping area within
a two-block radius in an area, whose road widths and layouts have stayed the same. Smaller plots
have been consolidated to serve this end. It is not conceivable that the malls will expand beyond this
area except to the northwest where old structures are still plenty. The shallow street block design
of the immediate eastern portion, coupled with its present crop of buildings, preclude an expansion
there. The creek on the west provides a natural barrier for westward expansion. Buildings along Juan
Luna Street are of recent stock and, therefore, will be relatively safe from any threat of demolition.
The south is, likewise, naturally an improbable expansion area owing to the fact that it already
borders Chinatown and the downtown CBD, which are lined with financial institutions and offices. Barring any tectonic shifts in demand or economics, they shall remain sufficiently occupied
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with these uses. The tendency for high-rise residences to be built with the large malls can be seen
as a natural offshoot of mixed-use developments. Overall, there is no expected change in the hard
areas (streets) and this will be a threat to the development of high-rise buildings, which can be
expected as the norm building type as time goes by, owing to expensive land prices.
A few smaller lots, particularly along Reina Regente-Felipe-Soler, will eventually be consolidated
for better building value. Two nearby gas stations have become incompatible uses seemingly because of the simple fact that the area has become so congested, that very few cars would venture
there just to fill up. It seems that this is the trend for congested areas, as within the study area. A
third gas station has already closed down and converted to commercial use, while a fourth just
beyond the perimeter is already reborn as a high-rise condominium.
Prices do not behave like the monocentric model of the bid-rent theory. Condominium data start
to get more plentiful in the 2000s. Year-on-year condominium prices exhibit an uptrend. Lot
prices do not exhibit a trend year-on-year. This could be due to externalities or the presence of
multiple nodes. The Tutuban Center, which is another mall three blocks to the north of the study
area, could be pulling prices towards it. Chinatown or Quintin Paredes Street in the south, where
the downtown financial district is located, could be influencing the uptrend of prices farther away
from the center of the study area. The upward trend of the lot prices away from the core could
seem to indicate that there are other influences raising the price up, or that the site has not yet
matured to be viewed by the market as a significant node. The pre-2003 prices would seem to
confirm that there was indeed an absence of a node here. In the 2012 prices for condominiums, the
prices seem to have gained maturity and the node seems to be taking hold. It would be interesting
to find out what would have happened to land prices.
3.6 Planned unit development
Eastwood City is a privately owned total urban development under the auspices of a single
developer located in a previously industrial area packaged as a “live-work-play township”, it
currently consists of 15 residential high-rises, 9 corporate buildings, a shopping mall with a central
plaza, and mid-rise dining, entertainment and retail areas. The development is geographically
situated within a 1-kilomenter radial distance from 4 gated communities – Blue Ridge B, St.
Ignatius Village, White Plains Subdivision and Acropolis Green, which all comprise the lowdensity residential portion of Barangay Bagumbayan (Bagumbayan Village). It is also in close
proximity to the predominantly industrial portions of barangays Bagumbayan and Libis.

Fig. 19. Study area.
Base Map Source: Google Maps
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Fig. 20. Comparison maps, Left: 1994, Middle: 1998, Right: 2003
Base Map Sources: Citiguide Maps 1994, 1998 and 2003 Editions

Fig. 21. Satellite maps, Left: 2004, Middle: 2007, Right: 2010.
Base Map Source: Google Earth
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Fig. 22. Building permit by type
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Fig. 23. Zonal Values in PhP 1988 to present, Left: Bagumbayan. Right: Blue Ridge

Fig. 24. Zonal Values in PhP, 1988-present, Left: Libis, Middle: St. Ignatius, Right: White Plains

The morphology of the area of study was pieced together by way of comparing Citiguide Maps
from 1993 – 2003, Google Maps satellite images from 2004 – 2010, and photo documentation of
developments along the main public roads in 2012, complemented by building permits recorded
in the building official’s logbook. The various mapping methods suggested that Eastwood City
had a catalytic effect on the growth of commercial developments, ranging from low to high-rise
structures. This confirmed a change in urban form.
A graphical representation comparing number of storeys of structures with building permits issued for commercial, commercial and residential, billboards and gas stations along the
main public roads of E. Rodriguez Jr. – Libis and Bagumbayan, Bonny Serrano – Libis and
Calle Industria – Bagumbayan, reflected the extreme vertical heights of buildings by Megaworld in Eastwood City compared to other new construction from 2000 – 2003. It was also interesting to note, based on the building permit logbook, that the 2 largest fast food chains in
the country – Mc Donald’s and Jollibee – also seized the commercial opportunities provided by the development by building branches in 2000 and 2002, respectively along E. Rodriguez Jr. Ave in the early stages of Eastwood City. These entries were indicators of forecasted
growth and increased traffic flow in the area – the current reality. From 2008 to 2011, similar vertical building types in complexes by other developers, as well as one stand-alone highrise building by a private corporation, were finally being built in the vicinity of Eastwood.
The amenities and desirable attributes provided by the development were also reflected in the
steady increase in zonal values of all the barangays in the area of study.
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4. CONCLUSION
Large-scale developments tend to exert positive impacts on price gradient but the extent of influence is tempered by factors like the presence of edges, permeability, location, and existing use. In
the case of the hypermarket, little to no significant price increase was exhibited owing to the combined factors of macro-location and relative impermeability. Price influence can also take time
to manifest, as in the case of the shopping mall where multiple nearby nodes exist. In terms of
morphology, market forces seem to be at work where prices have gone up. This shows direct relationship between price and form. In the absence of proper regulatory enforcement and long-term
planning, neighborhoods are bound to reap rewards while confronting the same problems of congestion, as is happening in the downtown mall area. The self-evolution of areas without the benefit of well-laid framework from the government is bound to produce more problems in the future.
Where privately enforced regulations are in place, such as in the case of Bonifacio Global City,
sustainable growth is attainable. Local governments and the necessary regulatory agencies must
assert their authority through proper planning in order to promote sustainable and balanced growth.
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Disaster resilient urban renewal
Makati city, metro Manila
Michael V. Tomeldan*1
Associate Professor, University of the Philippines, College of Architecture

ABSTRACT
The Philippines is considered one of the world’s most vulnerable countries to natural disasters (e.g., flash floods,
typhoons averaging 20 per year, volcanoes, earthquakes). Experiences in recent years have shown that both
rural areas and urban centers (e.g., during Tropical Storm Ketsana or Ondoy in Metro Manila, Tropical Storm
Washi or Sendong in Cagayan de Oro City) are equally vulnerable regardless of their level of development.
Highly urbanized cities have the more difficult task of re-planning and redeveloping high-density built-up
areas to reduce disaster risks because of the high cost and dislocation that can be expected. Metro Manila is
an example of a city that developed so rapidly that development controls were poorly instituted or enforced
to address disaster risk reduction. And since disaster risk reduction is a new concept, only a few cities have
started to re-examine their districts with regards to vulnerability to earthquakes and other natural hazards.
The poor and informal settlers are considered the most vulnerable to earthquakes and disasters as they have
the least resources and are often given the least attention by local governments. Urban low-cost housing are
often located in areas with narrow roads and congested conditions, while informal settlements are situated
in the most hazardous locations close to where there are livelihood opportunities (e.g., along railroad tracks,
along creeks and rivers, underneath bridges).
The City of Makati has a land area of 26 square kilometers or 4.09% of Metro Manila’s total land area of
636 square kilometers. As one of the richest cities in Metro Manila, it has one of the highest building densities in the Philippines. Although the Central Business District and many of the affluent residential enclaves
are located in Makati City, it still has several communities that are considered vulnerable to natural hazards.
The city is updating the Comprehensive Land Use Plan in 2012 and has taken on the challenge of pursuing
urban renewal projects that are also disaster-resilient.
Keywords: disaster resiliency, vulnerability, urban renewal, comprehensive land use plan

1. INTRODUCTION
It has been acknowledged that natural disasters throughout the world have occurred with more
frequency and severity in the last twenty years, resulting in the loss of economic, humanitarian,
and ecological resources in the areas struck by them. Many areas in the Philippines, whether
urban or rural, are known to be vulnerable to natural hazards such as typhoons, floods, landslides,
volcanoes, earthquakes, and tsunamis.
In 2007, for the first time in human history the world’s urban population surpassed the world’s
population living in rural areas. In a world increasingly becoming more urbanized, it is Asia that
is considered the most urbanized continent. With a population of 1.4 billion, Asia has almost half
of the world’s total urban population. In 2010, it was estimated that about 66.40 % of the total
population in the Philippines was living in urban areas.21
Many of the old cities in the Philippines developed with little consideration for the geo-phys* mvtomeldan1@yahoo.com
1
www.indexmundi.com, accessed in April 5, 2012
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ical and hydro-meteorological hazards of their settlement sites and therefore were not able
to avoid or mitigate the potential risks brought about by earthquakes and floods. The difficult tasks of disaster management and response in cities have been made all the more challenging by rapid urbanization and the increase in the number of densely populated informal settlements. The marginalized sector is often the most severely affected by natural
disasters largely because of the poor location and lack of physical planning of their communities.
More recent and comprehensive studies of the geology in the Philippines have provided more
precise geophysical information such as the presence of fault lines (the causal location of earthquakes) and the location of areas prone to liquefaction. In the mega-city of Metro Manila for
example, there are three geological fault lines that cross the component local government units
(LGUs) of Taguig City, Makati City, Pateros, Pasig City, Marikina City, and Quezon City.3 2
In recent years, the Philippines has also experienced more frequent typhoons and unprecedented
rainfall that have resulted in destructive floods. In September 2009, Metro Manila was hit by
typhoon Ketsana (Pagasa name: Ondoy), considered the most devastating typhoon since 1970.
The flooding caused by the typhoon, however, yielded valuable information that could be used
to mitigate potential floods in Metro Manila in the future. It is imperative that cities make use of
the latest geophysical and hydro-meteorological data to identify areas that have to be redeveloped
taking into consideration disaster risk reduction.43

2. MAINSTREAMING DISASTER RISK REDUCTION IN CITY PLANNING
2.1 Planning for Disaster Risk Reduction in the Philippines
Based on the Local Government Code of the Philippines, all cities and municipalities are mandated to formulate a Comprehensive Land Use Plan (CLUP) that will designate the type (e.g.,
residential, commercial) and intensity of land uses throughout the city or municipality. The Zoning Ordinance is the legal instrument that enforces the Land Use Plan of the city or municipality.
The Philippines has more than 100 cities.
In keeping with the Hyogo Framework for Action (HFA) adopted in January 2005 during the
World Conference on Disaster Reduction, the National Economic and Development Authority
(NEDA) Regional Development Office prepared a set of guidelines to mainstream risk reduction
within development and land use planning. The HFA calls for implementation of DRR initiatives
to substantially reduce by 2015 the loss of lives as well as socio-economic and environmental
resources brought about by disasters.
Disasters can disrupt social, economic, and physical development and even set back gains. Deaths,
injuries, community dislocation, damage to infrastructure, destruction of industries, and disruption of economic activities as a result of disasters can increase poverty. Because of the limited
resources of both national and local governments and the unpredictability of disasters, some of
the resources that would otherwise be used for development will have to be diverted for emergency response and relief when such calamities do occur. It should be pointed out that disaster
risks may also result from wrong development policies and poor land use planning. The siting of
settlements, production areas, and infrastructure, urban growth and development, and the use of
resources all have to be carefully planned and managed to prevent disasters.
ncr.denr.gov.ph
“disaster risk reduction (DRR)” – is a term used for techniques that focus on preventing or minimizing
the effects of disasters. The term has been adopted by the United Nations, which has developed an “International Strategy for Disaster Reduction”.
2
3
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Sustainable development policies reduce disaster risks. A city or barangay with a thriving economy is expected to have more employment and livelihood opportunities, better social services, and
good infrastructure. The existence of such conditions in a community will make it more disasterresilient or more capable of overcoming natural hazards. The opposite of disaster-resiliency is
disaster-vulnerability. Communities that are exposed to natural hazards and are in a poor economic, social and physical state are considered highly vulnerable.
Mainstreaming Disaster Risk Reduction in the land use planning process in Metro Manila is particularly difficult because of the highly built up nature of the metropolis. For example, the 2002
Metro Manila Earthquake Impact Reduction Study (MMEIRS) provided geophysical information that should be considered in the planning of Metro Manila. However, it was not surprising
to discover that urban developments have already occupied areas where geological hazards are
present. The layouts and land uses in the component LGUs of Metro Manila would have been
very different in the areas where geological and hydro-meteorological hazards exist had the information been available in the beginning. To reduce loss of life, injuries, and more serious infrastructure damage brought about by disasters, areas that have been identified as “high-risk” may
be planned for redevelopment or urban renewal based on the information that is available today.
2.2 Makati City and Metro Manila
Metropolitan Manila (a.k.a. National Capital Region or NCR) has always been the Philippines’
premier metropolis because of its political and economic significance. With a total land area of only
638.55 square kilometers (0.2% of the Philippines’ total land area), Metro Manila accounts for about
13% of the national population and 33% of the National Gross Domestic Product. Makati City is
one of 17 Local Government Units (LGUs) that comprise Metro Manila. In spite of Makati City’s

Fig.2 Location Map of Makati City
Makati City is southeast of Metro
Manila’s core city Manila.

Fig.1 Population Density Map of Metro
Manila The most densely populated cities
in the Philippines are in Metro Manila and
its periphery. (Areas that are colored red
and dark red in map)

Photo 1 Makati City as the Financial Capital
Makati City is one of the richest cities in
the Philippines. It has the Central Business
District (foreground) and the new Bonifacio
Global City business district (background).
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limited land area of 27.38 square kilometers, it has consistently been in the list of top five richest
cities in the country. As the financial capital of the Philippines, Makati hosts the biggest banks and
corporations, highest number of embassies, and the most affluent residential enclaves. Ironically,
the city also has its share of high-density residential areas that are highly vulnerable to disasters.
Makati City is in the process of formulating its Comprehensive Land Use Plan 2012-2022
and hence, will have the opportunity of utilizing more scientific data (hazard maps) and incorporating Disaster Risk Reduction in the land use planning process. It is with much expectation that the updated CLUP will effectively improve the disaster resiliency of its communities.

3. ASSESSMENT OF DISASTER RISKS IN MAKATI CITY
The poor and informal settlers are considered the most vulnerable to disasters as they have the
least resources and are often given the least attention by local governments.14 Urban low-cost
housing are often located in areas with narrow roads and congested conditions, while informal
settlements are situated in the most hazardous locations close to where there are livelihood opportunities (e.g., along railroad tracks, creeks and rivers, underneath bridges)

Fig. 3 Barangay Map of
Makati City.
Makati City has a total
land area of 27.38 square
kilometers and consists of
33 barangays.

3.1 The West Valley Fault
The Japan International Cooperation Agency (JICA), Philippine Institute of Volcanology and Seismology (PHIVOLCS) and the Metropolitan Manila Development Authority (MMDA) conducted the Metro Manila Impact Reduction Study (MMEIRS) from August
2002 to March 2004 to formulate a master plan for earthquake impact reduction in Metro Manila. The MMEIRS Study (2004) identified 18 possible earthquake scenarios that may heavily affect Metro Manila. The three scenarios considered for damage estimation are as follows:
• Model 13 which is a huge subduction type magnitude 7.9 earthquake along the Manila Trench
that generates a tsunami,
• Model 18 which is a magnitude 6.5 strike slip earthquake reminiscent of the 1863 earthquake
in Manila Bay, and
• Model 8 which is a magnitude 7.2 strike slip type earthquake occurring along the 67 kilometer segment of the West Valley Fault.
Among the eighteen scenarios, Model 8 which is expected to produce high ground shaking levels is
considered the worst case scenario for cities traversed by the West Valley Fault.52 The West Valley
Fault System consists of two faults, the East and West Valley Fault Systems. The scenarios presented
in the study illustrate the vulnerability of highly urbanized cities like Metro Manila to earthquakes.
4
5

Christine Wamsler, Managing Urban Disaster Risk, Chapter 1, 2007
Metro Manila Earthquake Impact Reduction Study (MMEIRS), 2004
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All 16 cities and 1 municipality in Metro Manila are vulnerable to earthquakes but the areas
traversed by the West Valley Fault are regarded as “high risk” for the Model 8 scenario. The
West Valley Fault cuts across Marikina City, Quezon City, Pasig City, Pateros, Makati City, and
Taguig City. However, the higher density and more inadequately planned residential areas that
it traverses are located in the cities of Makati and Taguig. The west Valley Fault cuts across the
eastern portion of Makati City through Barangays East Rembo, Pembo, Comembo, and Rizal.61
Horizontal or vertical shifting of the ground or a combination of both may result from surface
rupture or the breaking and movement of the ground along the active fault trace. Buildings or
structures that are sitting on faults are at risk of structural damage when an earthquake occurs.
3.2 Areas Prone to Liquefaction
Liquefaction refers to instances when soil loses strength due to an increase in pore water pressures on the saturated subsurface caused by ground shaking during a high magnitude earthquake.
A subsurface made up of loose sand with the static water level near the ground level is generally
considered susceptible to liquefaction. Ground shaking will cause the sand to behave like a liquid
with an upward flow towards the surface which would consequently lead to differential settlement. The potential for liquefaction in Makati City ranges from low to none in areas that have
Guadalupe Tuff as subsurface and moderate in areas that have Quaternary Alluvium underneath.
3.3 Earthquakes’ Impact on Lifelines
Lifelines are infrastructures that are essential for a community to function (e.g. roads, water supply
lines, sewage lines, power lines and telecommunication systems). The MMEIRS report (2004) presented estimates of impacts of an M7.2 earthquake originating from the West Valley Fault (WVF)
on Makati City’s lifelines. Earthquakes can just as easily damage underground systems (water supply, sewage, power, communication) as much as surface infrastructure. Based on the report, most of
Makati City will experience very minimal damage to underground pipe systems in the event of an
M7.2 tremor originating from the West Valley Fault. The pipe systems in Barangays Comembo, San
Lorenzo, San Antonio, Santa Cruz, Tejeros, La Paz, Palanan, San Isidro, Bangkal, and Dasmarinas
are slightly more at risk of damage, although considered manageable in a post-disaster scenario.
3.4 Areas Prone to Flooding
In Makati City, most of the flooding occurs in areas adjacent to rivers and creeks especially if
they are low-lying (downstream) and have gentle slopes. Based on the flood hazard map of the
Mines and Geosciences Bureau (MGB) of the Department of Environment and Natural Resources
(DENR), areas that are prone to 2-to-10-year flood cycles are the areas along creeks, along Pasig
River and with low elevations. The 50 and 100-year flood cycles, on the other hand, affect areas along Pateros River and in areas where it joins Pasig River. The volume of rainfall during
Typhoon Ondoy (Typhoon Ketsana) in 2009 was considered a 150-year extreme rainfall event.
Floods in the city by and large occur in areas surrounding rivers and creeks with the exception
of some western barangays where floods are more widespread over very low and flat topography. In the western barangays, flood levels range from 1 to 3 meters along the creeks and
0.15 to 1.0 meter for residential areas alongside these creeks. The extent of residential areas
affected by floods stretches to almost a kilometer in certain sections. In the eastern part of the
city, flood levels reach from 1 to 3 meters along the Pateros River and 0.15 to1.0 meter for a
narrow area adjacent to the river. 72 The eastern barangays have some of the highest population densities in the city which means that more people are vulnerable to floods in these areas.
Alfredo Mahar A. Lagmay, Geohazard Assessment Report for Makati City (Preliminary Report), 2012

6

7

Alfredo Mahar A. Lagmay, Geohazard Assessment Report for Makati City (Preliminary Report), 2012
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3.5 Makati City’s Most Vulnerable Communities
A large section of Makati City is comprised of what used to be a 25.78 square-kilometer military camp established during the American Colonial period known as Fort Mckinley, and later
renamed Fort Bonifacio when it was turned over to the Philippines in 1949. The privatization of
Fort Bonifacio in 1995 gradually transformed a large section of the military camp into a master
planned business district called the Bonifacio Global City (BGC) which has a full complement
of high-priced residential, office and mixed use developments. However, to the north and east
of the Bonifacio Global City are situated some of the most vulnerable communities in Makati
City. Many of these settlements were established in the 1950s as housing for the families of
the enlisted men serving in the military camp but were later occupied by other families seeking low-cost urban housing in the 1970s up to the 1990s. These settlements are now known
as Barangays Cembo, South Cembo, West Rembo, East Rembo, Comembo, Pembo, and Rizal.
Since most parts of the barangays that belong to the Eastside Cluster developed in a spontaneous manner, geo-physical and hydro-meteorological hazards were simply overlooked or ignored
when informal settlements started to develop. After several years since land tenure was finally
granted, many of the settlers have transformed their houses into permanent structures in spite
of the presence of the natural hazards. The communities in these barangays can be characterized as having narrow streets, small lots, and practically no open spaces. Many of the families
in the densely populated Barangay Rizal belong to the lowest income group in Makati City.

Fig. 4 West Valley Fault and Areas Prone to Liquefaction in Makati City
Four barangays on the east side of Makati City straddle the West Valley Fault Line. In addition,
there are large sections on the west side that are “moderately” prone to liquefaction (areas in blue).
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Fig. 5 Areas Susceptible to Flooding in Makati City
The areas in the city that are the most susceptible to flooding are the 4 barangays located on the
eastern side.

4. LAND USE AND URBAN DESIGN PROPOSALS

According to the Philippines’ NEDA manual “Mainstreaming Disaster Risk Reduction”, DRR
measures may be classified into four major categories as follows:
a. Risk avoidance or elimination – removal of the risk trigger by not locating in areas of
potential hazard impact, not acquiring/utilizing vulnerable land or building, or denying a
risk by refusing to engage in a function that could potentially be affected by risks;
b. Risk reduction or mitigation – reduction of frequency of occurrence or the severity of
the consequence by changing physical characteristics or operations of a system or the
element at risk;
c. Risk sharing or risk transfer – transfer of risk-bearing responsibility to another party,
involving financial measures particularly the use of insurance system to cover and pay for
future damages;
d. Risk retention or acceptance – the “do nothing approach” where risks are fully accepted
and arrangements are made to pay for financial losses related to the impact of the hazard.
Since physical planning is mainly concerned with the first two categories, the land use and urban design proposals presented here will not dwell at all with the last two categories. Land use
interventions which fall under the “Risk avoidance or elimination” category will also be limited
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in terms of application considering that practically all the land in the city have been built up. It
would be easy to designate or zone a fault line area as a green belt or a flood plain as a wetland
reservation if the areas being planned are “greenfields” but not when these areas are already occupied by communities.
4.1 Securing the West Valley Fault
Knowing about the existence and the location of the West Valley Fault (WVF) has given the city
government the following levels of physical planning response:
a. No building, addition or renovation policy along the 10-meter easement (5 meters on both
sides) of the WVF line which is currently being enforced;
b. Removal/demolition of public buildings owned by city government that are on the WVF
easement to guarantee safety of the occupants and to serve as an example for others to
follow; and
c. Condemnation of buildings or gradual clearing by private owners of buildings that are
situated along the WVF.
The third level of response is considered the most difficult to enforce (see Figures 6 and 7).

Fig. 6 The West Valley Fault Line in Makati City
The West Valley Fault (red broken line) cuts
across Barangays East Rembo, Comembo,
Pembo, and Rizal.

Fig.7 Easement of the West Valley Fault Line
The drawing shows the buildings including a
public school that have been built above the
WVF line easement.

4.2 Controlling Building Densities in Areas Prone to Liquefaction
Areas that have been identified as prone to liquefaction also have to be addressed in the Comprehensive Land use Plan. The height and density of new buildings in these areas will have
to be controlled based on what the sub-surface conditions will allow. Structural engineering designs that are able to withstand the impact of liquefaction will also have to be required.
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4.3 Clearing the Easements of Rivers and Creeks
Flood hazard maps have shown that most floods in Makati City are in areas adjacent to drainage channels such as rivers and creeks. One of the first tasks is to strictly enforce the standard easements of these drainage channels as they increase the volume of water that can be
conveyed. Furthermore, constant programs of preventing the throwing of trash into creeks
and dredging will allow these channels to continue doing their job of draining the run-off in
Makati City. All of the rivers and main creeks of Makati City are actually the natural boundaries with adjacent cities. This only means that all programs that aim to improve the drainage channels should be planned and managed in collaboration with the adjoining city.
It would also be a good idea for the bigger buildings and residences to install individual rain water harvesting systems that store rainwater on site rather than discharging into storm drains. This
sustainable practice of water management will relieve the pressure on the rivers and creeks during
extreme rainfall events.
Collected rainwater can be used for watering landscaping and cleaning of grounds and paved
areas. To encourage building/property owners to invest in such rainwater harvesting systems, tax
breaks or other incentives may be offered.
In residential areas (western barangays) situated in low elevations, community retention or detention ponds have to be set up to help impound surface run-off. Such detention ponds have to be
creatively designed so that they can be used as parks, playgrounds, and other community spaces
during dry periods.

Fig. 8. Proposed Open Space Recovery
Redevelopment of old medium-rise housing into high-rise mixed-use buildings will free land for open
spaces. Open spaces also serve as evacuation areas and staging areas for recue and relief in the event
of disasters.
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4.4 Increasing Parks and Open Spaces
Makati city has a disproportionate distribution of open spaces wherein the exclusive gated communities have huge but underutilized parks while high-density barangays (e.g. eastside barangays) have none. Parks and open spaces have the potential to serve secondary roles as evacuation
centers or staging areas for emergency response and relief during disasters. The multiple uses
offered by such amenities provide the impetus to actually increase the city’s inventory of parks
and open spaces.
The 10-meter easement of the West Valle Fault line if it is ever cleared of structures is an excellent
opportunity for conversion into a strip park.
4.5 Urban Renewal
Away from Makati City’s Central Business District and plush residential enclaves are some of the
most congested and blighted areas that are vulnerable to disasters. In such areas urban renewal
and disaster risk reduction are only possible if the community comes together and pools their lots
so that an efficient layout that is more disaster-resilient may be drawn. Such a voluntary urban
renewal initiative in a highly urbanized area has never been successfully executed but should still
be attempted if a natural disaster is to be averted.

5. CONCLUSION
The Philippines has taken the necessary steps to comply with the Hyogo Framework for Action
(2005-2015). The national government has made Disaster Risk Reduction a national priority and
made the necessary measures to empower the local governments to prepare development plans
that take into account Disaster Risk Reduction. National agencies that are entrusted to gather and
analyze geological, hydro-meteorological, and volcanic data have also been instructed to make
information available to cities and municipalities. Like most cities in the Philippines, Makati City
is complying with national policy of mainstreaming DRR in the formulation of its next Comprehensive Land Use Plan.
Makati has completed its disaster risk assessment and has mapped most of the identified natural
hazards. Appropriate land uses and urban design interventions have been proposed to reduce the
identified disaster risks.
A major part of disaster risk reduction is the dissemination of the information of the disaster risks
and the use of knowledge, innovation and education to build a culture of safety and resilience at
all levels. Education plays a key role in the awareness of geo-physical and hydro-meteorological
hazards and it is best if this knowledge is introduced early. The nature of natural hazards is part
of the science classes in the grade school curriculums. More importantly, emergency drills are
conducted on a regular basis not just as a reminder of the constant threats but more importantly
to be ready for such eventualities.
The Hyogo Protocol calls for “disaster preparedness for effective response at all levels” and
Makati City has taken the initiative of upgrading its disaster response capabilities, medical centers, facilities for emergencies. However, it should be realized that when a natural disaster occurs,
the nearest place where the assistance and rescue will come from is the community itself. A
strong community spirit or the “bayanihan” spirit has to be sustained by the community members
in order for them to help themselves.
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Sustainability and resiliency are qualities that are inherent in the traditional Filipino bamboo
house or the bahay kubo. The bahay kubo is sustainable because the basic building materials such
as bamboo were materials that were in abundant in the area. The material and the traditional house
design produced passively cooled shelter. In a sense, the bahay kubo is also disaster-resilient. It
is raised on stilts and could be safe from floods. Because it is made of bamboo, the bahay kubo
is flexible. It will naturally sway with the motion of an earthquake and will likely survive it. Like
the Filipino bamboo house, the community has to be resilient…and that includes being disasterresilient.
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ABSTRACT
Metropolitan Manila has a total land area of 636 square kilometers and a total population of 12 million. It consists
of 17 Local Government Units including the core city of Manila and the recognized financial capital Makati City.
Makati City has a land area of 26 square kilometers or 4.09% of Metro Manila’s total land area. It is one of the
richest cities in Metropolitan Manila but also has one of the highest population densities. Cities and municipalities in the Philippines are comprised of barangays (considered the smallest government unit). Makati City has 33
barangays with diverse characteristics faced with varied urban development challenges (e,g., lack of opens spaces,
vehicular traffic, limited economic opportunities, poor environmental quality).
From 2011-2012, the city government worked with the community (barangay) leaders to identify the most pressing urban design problems at the local level and to formulate solutions to address them. This initiative aimed to
examine city problems in the local context so that the communities themselves may be able to find the appropriate
solutions. It is believed that by empowering several local communities to accomplish many local projects, it will
eventually have a combined effect that will improve the city’s condition. The dynamic leadership and participation
of Makati’s communities with the technical assistance from the University of the Philippines College of Architecture produced many innovative community-based solutions.
Keywords: Sustainable Urbanism, Community-based, Think Global – Act Local

A Study of Formation Process of Place Made of Borrowed
Place Image
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ABSTRACT
Place marketing is nowadays a strategy to achieve the competitive advantages between cities and to revitalize dull
areas from small urban spaces to whole city. The primary interest on place marketing field is the creation of attractive place image that can lead to urban development with promotion effects. Places have become commercialized
and provided like finished product via mass media. Many urban spaces also can be changed into consumptionoriented places because of place marketing whose main purpose is attracting people, especially consumers or
tourist from outside area. Areas that are subject to place marketing needs to build preferred image reflecting public
desires in demographic aspect or being derived from successful famous places. In this process, places are made
through selectively “borrowed place image” from other places and mutual imitation is likely to occur within cities.
These situations have the potential to removing place authenticity locally embedded, letting cityscape look similar
and eventually making places alternative. This paper analyzes a difference of cognition of people who experience
several places; the one is original and other spaces made of borrowed place image. Specifically, it will focus on
searching the elements and the methods which give bodies to the physical spaces through place images, then, in the
aspects of place image and experience, the differences between the levels of cognition of similarity which is found
in the places that is made of equivalent place image. This paper is expected to establish differentiation strategy by
giving the understanding of place image and the elements which affect its physical forms.
Keywords : Place image, Borrowed place image, place marketing, cityscape similarity, place cognition.
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Master Student, Department of Urban Engineering, The University of Tokyo
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ABSTRACT
This paper aims to clarify the characteristics of slope green in Kawasaki by research on the area including
circumference environment of slope green.
The survey area is the area that slope green remains in Kawasaki. Kawasaki is the big city next to Tokyo,
where green decreased rapidly because of urbanization. Though Kawasaki city government enforces the
original method of green reservation, slope green is decreasing even now. Therefore, a new effective method of green reservation is demanded, such as district planning of urban green regeneration.
The final purpose of this paper is to show findings for natural environment regeneration in urban area.
Therefore, we clarified the characteristics of green through research on history, ecology, and stakeholder
that related to it.
Key words: slope green, green reservation system, urban area
* Contuct Address: Nahoko KATO (nahoko6@gmail.com)

A Study of the Influence on Residential Environment by the
Walls of Citadel in Korea
- Focused on Functionality and Amenity of Residential Environment
around Citadel Hwa-Sung, Suwon, Korea
Kim, Dae Woong* / Ahn, Kun-Hyuck** *

Master candidate, **Professor Department of Civil & Environmental Engineering, Seoul National University, 599 Gwanang-ro, Gwanak-gu, Seoul, South Korea Tel: +82 (2) 880-7374 / E-mail: mangk02@naver.com

ABSTRACT
The city has characteristics by several components, and they make the identity of the city. One of the components is historic, kind of buildings and urban structures. They have unique images and function as a landmark.
But standardized urban space made by economic growth has eliminated special character of place. That is
because historical urban structures and buildings couldn’t satisfy the needs of growing city. In case of the wall
of citadel, the wall has been the barrier of city growth. So there has been big differences the inside and outside
the wall, in ways of urban structure, land use, and so on. Nowadays, many heritages have been preserved by
law, but their effects on the urban space still missed in conservation. As a result, historic area is isolated among
the present urban environment. And the people living around the citadel have suffered various discriminations.
In these situations, the main purpose of this thesis is to investigate the differences of residential environment
between historic city(citadel) and the urban structure outside, by analysis of urban structure and land use. And
the analysis would be the time series analysis about components focused on functionality and amenity. The
citadel Hwa-Sung in Korea would be focused in this thesis, and furthermore other cities that has citadel could
be considered.
Keywords : residence, land use, heritage, citadel
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ABSTRACT
Urban development should be done for the long term so that consistency counts in planning. In this respect,
system of central places should be set carefully, being the foundation of urban structure and city policy.
Incheon City has consistently maintained a single core structure. But over the last 40 years, Incheon city’s
urban structure has been changed much by expending its territory, the change of type of industries, and so
on. According to urban general plan of Incheon, several changes of setting up the center have been. It has
altered a city center into a sub-center, also a sub-center into a center. Moreover, New development plans
such as, Youngjong airport-new town, Songdo new town, Chungna district, Lu-1 city, Gumdan housing
reconstruction, are planned and carried simultaneously, so that it has problems in both raising funds and
collapse of regional hierarchy. As a result, Incheon causes controversy that it lacks identity, history and
symbolism. Also it goes with a decline of the old downtown. So it is needed to study the system of central
places of Incheon. This study aims to analyze the past urban centric system comparing with the urban general plan of Incheon. Furthermore, this examines what factors influence the change of urban centric system.
Keywords: urban centric system, polycenter, Incheon’s urban structure, Seoul-dependence.

Land Use Change of Mountainous Area in Beijing and
Economic Transition along River Basin
Li Yongfu*, Anrong Dang**, Haozhi Pan***

ABSTRACT
Beijing Municipal Government has been working on Grain for Green Project and planting of economic
forests to prevent water loss and soil erosion, protect water source in Miyun Reservoir, ameliorate its environment and also open up a new way for economic development and income growth for local residents
in Beijing’s mountainous area since 2000. This paper examines a temporal series of spatial and social
economic data with dynamic modeling method to demonstrate the quantity and space changes of land
use pattern in mountainous area, Beijing, and further analyzes the Grain for Grain Project’s impact on the
economic transition in this area. The quantitative data analysis of this paper will enable a comprehensive
understanding the current situation and spatial variation of economic development in Beijing mountainous
area, especially along its river basin, which could be valuable decision-making supporting information for
the local water conservancy department.
Keywords: Land Use Change, Mountainous Area, Economic Transition, River Basin
Author information:
*Associate Professor, Department of Architecture, Shanghai University. Research interests: urban and regional development study
**Professor, School of Architecture Tsinghua University. Research interests: integration and application of VR, RS and
GIS for urban-rural planning
***Ph.D. Student, Department of Urban and Regional Planning, University of Illinois- Urbana Champaign. Research
interests: urban sustainability and energy modeling.
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Resources and Environment in Old City of Beijing Metropolis
LIU Jiayan
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School of Architecture, Tsinghua University, , Beijing
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ABSTRACT
With rapid development of urbanization and industrialization, Beijing has made giant step towards “Global City”, while facing daunting challenge of more and more population gathering compared with limited carrying capacities of resources and environment. The problem is especially
highlighted in the Old City that has been deep in the dilemma of development and conservation. The
paper focuses on Xicheng District for example, with the construction and guidance of PRED (Population, Resources and Environment Development) model, analyses the current situation of its population, resources and environment. With the support of qualitative, quantitative and GIS analysis
methods, the problem of imbalanced development mode of the PRED system in Xicheng District is indicated as the major bottleneck hindering its sustainable development, and several key inconsistencies between each subsystem are further proposed, followed by corresponding development strategies.
Keywords: Beijing Metropolis, Old City, Sustainable Development, PRED model

A Study on the Preference of Condominium Residents about
Housing Redevelopment Projects
Rhee, Seung Min* / Ahn, Kun-Hyuck***

Master candidate, **Professor Department of Civil & Environmental Engineering, Seoul National University, 599 Gwanang-ro, Gwanak-gu, Seoul, South Korea Tel: +82 (2) 880-7374 / E-mail: house@snu.ac.kr

ABSTRACT
Since 1970s, Korean Government implemented the policy to provide massive quantity of houses in order to meet
the explosive demand of housing, due to the civilization and industrialization process. However, the quality of
housing has been aggravated according to high-density development and the lack of the proper maintenance,
reparation of tenants and landlords and dated construction techniques. Especially in Gangnamgu, a study showed
that almost 61% of condominium is vulnerable to 7.0 scale earthquake. In short, housing redevelopment project
is the urgent issue in Korea.
In Korea, a considerable portion of the housing redevelopment projects were conducted by private sector (mainly
a landowner or redevelopment union) and the financing of the projects relied on private capital. Therefore, the
profit of the projects has played important role in that financing structure. However, since the economic depression including the real estate business, it is expected that the union-based housing redevelopment projects will
increase. In the process of union-based housing redevelopment projects, it is important to reach settlement among
memebers of the union, in order to lower the cost of the project and to promote the common good. Thus, it is
important to understand demands of the union members in housing redevelopment project.
The purpose of this study is to search what the redevelopment-union memebers wants in the project. The study
uses Conjoint Analysis to clarify and predict which factors of development process are preferred by residents
(union members). It is expected that this study contributes to efficient housing redevelopment plan by providing
data of residents’ preference of housing redevelopment projects.
Keywords : Housing Redevelopment Projects, Preference Characteristics.
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of Sangentyaya district, Iwanuma city, Miyagi prefectureUJIIE Shinji* / Master Student, Department of Urban Engineering, The University of Tokyo
ISHIKAWA Mikiko / Professor, Department of Urban Engineering, The University of Tokyo
OSAWA Satoshi / Lecturer, College of Bioresource Sciences, Nihon University
BABA Hiroki/ Master Student, Department of Urban Engineering, The University of Tokyo

ABSTRACT
At Tohoku Region Pacific Coast, 9.0 Earthquake was occurred On March 11th, 2011. And Tsunami devastated the Pacific coast of north-eastern Japan. City of Iwanuma, which has the traditional landscape feature
called“Igune” in Sendai Plain, got also serious damaged. This paper aims to clarify the characteristics of “Igune”
in this region, and analysis the damage situation by the salt of sea water in Sangentyaya district, Iwanuma city.
We carried out research, applying three methods. The first is the analysis of the location, using satellite imagery
and old map made 100 years ago. The second is the research of its structure and function and the third is Questionnaire survey about its salt damage and its prevention function against tsunami.
The following three points were clarified. Firstly, Igune is located on Natural levee or Beach ridge which are little bit higher than surrounding rice field. Secondly, Igune in this region consists mainly of Japanese cedar which
is susceptible from salt damage, so Igune in this region is in a state of catastrophic by death. Thirdly, Igune have
the prevention function role against tsunami disaster because it was only high obstacle in flat Sendai plain.
Key words: cultural landscape private woods tsunami
* Contuct Address: Shinji UJIIE (shinji.uj@gmail.com)

Research on Types and Characteristics of Land Uses
in Business District
— Taking Central Business District of Beijing as a Case
Wang Hui

School of Architecture, Tsinghua University, Beijing 100084
likun04@gmail.com

ABSTRACT
The emersion of central business district in China is along with the development of urban economy and diversity of city life. Central business district of Beijing was constructed from the 1980s, and today it has became
a multi-functional district including office, hotel, business, entertainment, residence and other kinds of service
establishments. This paper is placed in the context of the development of city and focused on the types and characteristics of land uses in central business district, especially all kinds of mixed-uses. There are three questions to
be discussed including historical development, urban plan making and real uses of central business district. On
one hand, through above researches and analytics, this paper will summarize the feature of various single-uses
and mixed-uses; on the other hand, this paper will compare the actual uses with use regulation of urban plan to
suggest ways about how urban plan can be made better to accommodate to the diversified land uses.
Keywords: Land Uses, Central Business District, Types, Characteristics
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A study on the relationship between preference and mystery
which in an information model of landscape preference,
at commercial district streetscape
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ABSTRACT
The purpose of this study is to find preference of user who use commercial district to lead the assistance of
commercial district streetscape design.
Using 2 measurement tools ,which are visual preference and mystery, evaluation streetscape and comparison of two things. Especially mystery which is an information model of landscape preference, is frequently
using at area of environmental psychology. For this study, near of Hong-ik University’s commercial district
streetscape is examined and take pictures is followed. In the first, taken 183 pictures in commercial district
around Hong-ik university. In the second, showing 183 pictures to 36 students whose are choice specimens
and they give marks for each picture’s preference and mystery. And the last, the results are analyzed by
statistical analysis.(SAS 9.3 is used.)
This results will be used in design of commercial district planning totally considering not only aesthetic and
visual aspects but also physical planning making commercial district streetscape.
Keywords: Commercial districts, streetscape, visual preference, mystery, environmental psychology,
Hong-ik university
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