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Analysis of Changes in Urban Spatial Structure for
Balanced Urban Development*
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ABSTRACT

The purpose of this study i1s to diagnose urban spatial structures using spatial
modeling techniques for balanced urban development as part of sustainable urban growth
management. Since urban spatial structure 1s an interaction of various activities, it 1S
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necessary to interpret the analysis results in conjunction with the analysis of changes in
spatial structural elements. In this study, population and transportation were approached
for research purposes. Population data were applied to the Getis—Ord G,f method, a
spatial statistical technique, to analyze the concentration—decreasing region of the
population. Traffic data analyzed the trend of centrality change by applying commuting
traffic O—D data to Social Network Analysis techniques. The analysis showed that urban
imbalance was growing, and the centrality of transportation was changing. The results of
the analysis of spatial structure elements could be interpreted by linking the results of
each factor to each neighborhood unit, predicting changes in urban spatial structure and
suggesting directions for sustainable urban growth management.These results could also
be used as a decision—making tool for various urban growth management policies
introduced to cope with rapid urban development and uncontrollable development in
many cities around the world.

KEYWORDS : Urban Spatial Structure, Balanced Urban development, Population Cluster
Change Analysis, Traffic Centrality Change Analysis, Sustainable Development
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al., 2017; Guan and Rowe, 2016).
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AR, Aol FPLAL I3 FTES A . _
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o) #3o] B2 skt (Wheeler, 2013). Ind = (i)’
geb] B Aol EAlY #RHEES 9 g w1
@ e Adolehs ATEAL 95t
QU % Holel vjske] Aetu dick 9l A7, 5= BFERA, w = F A
T AAR AT dolEE FREATY o g S A ARG 55 e = )

of AEFo=A e A WIE A
otal, e HT wEd SEE ARlddd
71l Agown wEl
AMstaat gt 7} opd #
o% Aoy EATFES
A staLat gk

A9 Hs 9 AE AYS
Local Moran’ s

FEA LRE
1 g Az
7t A¥d A E(LISA: Local Indicators
Spatial Association)®] 7|'*Holt}. LISA7}
HE BAE S kst gAA 331 bo]
Ej#X (ESDA:  Exploratory Spatial Data
Analysis) <7l @2 FAES 7P vt
= Zlo] 1990t FHHEE QA= GlaL ekt
71 E0] AQE Ik LISAE =45 F37Hfe
BAS 9uldhi= 07 Local Moran s I,
Local Geary' s C, Getis—Ord Gi, G/ 2Jv]
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FIGURE 2. Results of population cluster change analysis :

2005-2015
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FIGURE 3. Results of traffic centrality change analysis : 2000—2015
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TABLE 2. Result of SNA : degree centrality / eigenvector centrality

Degree Centrality Eigenvector
Territory (6) Gu—Gun (16) In—Degree Out—Degree Centrality

2005 2015 2005 2015 2005 2015

GiJang 1 GiJang—Gun 885 1,653 625 1,418 0.05 0.10

DongBu 2 HaeUnDae—Gu 2,701 4,022 6,214 5,931 0.31 0.31

3 SuYeong—Gu 1,746 1,699 3,412 3,335 0.19 0.19

4 GeumJeong—Gu 4,013 3,732 3,332 3175 0.24 0.23

DongRae 5 DongRae—Gu 3,539 3,061 4,691 4,726 0.28 0.27

6 YeonJe—Gu 3,204 3,274 4,136 3,809 0.25 0.24

7 BusanJin—Gu 7,506 6,154 5,981 5,803 0.42 0.40

8 Seo—Gu 2,132 1,879 2,447 1,953 0.13 0.12

0ld DownTown 9 Dong—Gu 3,649 2,951 1,671 1,548 0.20 0.17

10 Nam-Gu 5,160 3,997 4,536 4,410 0.32 0.28

11 Jung-Gu 3,964 3,387 731 733 0.18 0.17

12 YeongDo—Gu 1,381 1,366 2,184 1,747 0.1 0.10

13 Buk—Gu 1,425 1,363 5,066 4,756 0.28 0.29

GangDong 14 SaSang—Gu 5,966 5,373 4,015 3,397 0.34 0.35

15 Saha-Gu 3,835 3,227 4,724 4,563 0.24 0.26

GangSeo 16 GangSeo—Gu 2,980 4,885 324 720 0.16 0.28
A B 57 S AR verd w AT AALY sl dolEE F1HE)
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