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Abstract

A Study on Relationship between Urban Spatial
Structure and Transportation Energy Efficiency
in Seoul Metropolitan Area

Lee, Mooyup
Department of Civil & Environment Engineering
The Graduate School

Seoul National University

Since 1960’s, Seoul, capital city of Korea, has got a multi-centric urban
structure strategy. Futhermore most cities in Korea also push ahead the
multi-centric urban structure strategy. This multi-centric urban structure
is suggested for the method that can make balanced development, as
well as reduce transportation energy consumption. Actually most cities in
Korea show multi-centric urban structure by means of both natural

market force and political intention.

However, the most of these cities did not consider extensive area
spatial structure. Besides, these multi-centric urban structure are not

connected with extensive area structure plans. In Seoul metropolitan



area, most cities have intracity travel ratio as under 70%. As those cities
are connected one another, considerable long distance travels are
occurred so that each city’'s spatial structure plan should be considered
in a lager cluster. On the contrary, preceding researches about urban
spatial structure and transportation energy reduction are confined to
each city, thus the application for every cities of Seoul metropolitan area
is  limited. Moreover, for these preceding researches applied
cross-sectional analysis, it is not confident that multi-centric urban
structure is actually efficient. Hence, this study verifies that each city’s
multi-centric spatial structure is actually efficient on transportation

energy reduction in lager cluster.

Here two hypothesis are suggested. the first is that the growth of a
certain district generates a long distance intercity travel. If a certain
district grows, it will have stronger influence. so its hinterland also will
be extended, and then larger hinterland will make a long distance travel.
the second is that multi-centric urban structure is not necessarily
efficient for the transportation energy reduction of metropolitan area.
Although multi-centric urban structure can create job-housing proximity
phenomenon, that effect will be localized, not exercised on the

metropolitan area.

For verifying these hypothesis, at first, correlation analysis between
changes of both centrality indexes and Seoul-dependence indexes is
conducted. In Seoul metropolitan area, most long distance travel is

related with Seoul, the major city, so that Seoul-dependence index



means the long distance travel proportion. For verifying the second
hypothesis, simulation analysis is conducted. Suwon-si, Gimpo-si,
Uijeonbu-si, in Seoul metropolitan area are selected for analysis. And
mono-centric structure, multi-centric structure, current trend structure
scenarios are applied. Then through the traffic demand prediction,

transportation energy consumptions of each scenario are compared.

As a result, through the first analysis, 5 cities, Uiwang-si, Gimpo-si,
Gwangju-si, Yangju-si, Anshan-si, have strong correlation between
changes of both centrality indexes and Seoul-dependence indexes. that
means, if in these cities, a certain district has stronger centrality, then it
will generate more long distance travels. Whereas, for 7 cities,
Bucheon-si, Goyang-si, Gunpo-si, Gwangmyeong-si, Siheung-si,
Suwon-si, Anyang-si, the correlation is weak. And for Namyangju-si,
Guri-si, Seongnam-si, Hanam-si, Gwacheon-si, Uijeongbu-si, the
correlation coefficient is negative. According to the following Cluster
analysis results, 5 cities with strong correlation have low gross regional
domestic product(GRDP), small population, a low rate of a tertiary

industry and a residential area.

According to the simulation analysis, Suwon-si, Gimpo-si, Uijeonbu-si
have different results. For Suwon-si, current trend spatial structure
scenario is most efficient on transportation energy consumption. And for
Gimpo-si which has strong correlation at the previous analysis,
mono-centric scenario is most efficient. While for Uijeonbu-si which has

negative correlation, multi-centric scenario is most efficient. This means



that mono-centric urban structure is more efficient strategy as ever on

certain cities like Gimpo-si.

Through these results, this study gives a warning to the blindly
applying multi-centric urban structure for energy consumption reduction.
Blindly applying multi-centric structure without considering each city’s
spatial traits can make negative effect on transportation energy
efficiency. Following wurban master plan of most cities in Seoul
metropolitan area, multi-centric urban structure strategy is actually
suggested. However before policy making, research about city’'s current
condition is needed. This study takes population, economic, industrial,
land using properties into account for assessment of city’s current
condition. Therefore results of this study can assist city’s spatial policy

making.

keywords : Urban Spatial Structure, Transportation Energy Efficiency,
Multi-Centric urban structure, Correlation Analysis, Cluster Analysis,
Simulation Analysis
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