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A study on the identification of hub cities and delineation of their
catchment areas based on regional interactions
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Abstract

While the competitiveness of small and medium sized cities has become important for
balanced development at the national scale, they have experienced continuous decline in
population and employment, particularly those in non-capital regions. In addition, some of
small and medium sized cities have been classified into shrinking cities that have declined
due to their long-term structural reasons. To address these issues, a regional approach, by
which a hub city and its surrounding small and medium sized cities can collaborate has
been suggested. Given this background, the purpose of this study is to identify and
delineate hub cities and their impact areas by using travel data as a functional network
index. This study uses a centrality index to identify the hub cities of small and medium
sized cities and Markov-chain model and cluster analysis to delineate regional boundaries.
The mean first passage time (MFPT) generated from the Markov-chain model can be
interpreted as functional distance of each region. The study suggests a methodological
approach delineating the boundaries of regions incorporating functional relationships of
hub cities and their impact areas, and provides 59 hub cities and their impact areas. The
results also provide policy implications for regional spatial planning that addresses
appropriate planning boundaries of regions for enhancing the economic competitiveness of
small and medium sized cities and ensuring services for shrinking cities.
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Figure 1. Distribution of hub cities
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Table 1. Centrality index of hub cities

(capital region)
Hub Centrality Hub Centrality
Seoul 15.26 Ansan 1.35
Incheon 292 Namyangju 1.30
Suwon 2.12 Goyang 1.19
Yongin 1.82 Pyeongtaek 1.18
Seongnam 173 Bucheon 1.16
Hwaseong 1.53 Uijeongbu 1.14
Anyang 1.38
Legend
Hub cities
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Figure 2. Delineation of regions
(capital region)
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Table 2. Centrality index of hub cities
(Gangwon-do region)

Hub Centrality Hub Centrality
Chuncheon 241 Donghae 1.00
Wonju 1.54 Jeongseon* 1.16
Sokcho 1.29 Samcheok* 1.13
Gangneung 1.24

*Hub cities identified when the capital region and
metropolitan cities are excluded from the analysis
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Figure 3. Delineation of regions
(Gangwon-do region)
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Table 3. Centrality index of hub cities
(Gyeongsang-do region)

Hub Centrality Hub Centrality
Daegu 7.86 Yeongju 1.44
Busan 4.96 Gyeongsan 1.10
Jinju 242 Tongyeong 1.09
Changwon 2.35 Gyeongju 1.08
Andong 1.83 Chilgok* 1.55
Gumi 1.78 Sangju* 1.14
Pohang 1.70 Sacheon* 111
Gimhae 1.64 Mungyeong* 1.03
Ulsan 1.49

*Hub cities identified when the capital region and

metropolitan cities are excluded from the analysis
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Figure 4. Delineation of regions
(Gyeongsang-do region)
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Table 4. Centrality index of hub cities
(Jeolla-do region)

Hub Centrality Hub Centrality
Gwangju 7.70 Muan 1.05
Jeonju 441 Gimje* 1.54
Mokpo 2.64 Yeongam* 1.15
Suncheon 249 Gwangyang* 1.09
Iksan 1.66 Namwon* 1.01
Gunsan 1.23

*Hub cities identified when the capital region and
metropolitan cities are excluded from the analysis
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Figure 5. Delineation of regions
(Jeolla-do region)
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Table 5. Centrality index of hub cities

(Chungcheong-do region)

Hub Centrality Hub Centrality
Daejeon 6.15 Sejong* 1.22
Cheongju 3.55 Yesan* 1.13
Cheonan 2.24 Chungju* 111
Jecheon 124 Hongseong* 1.08
Seosan 1.09 Gongju* 1.04
Nonsan* 1.31

*Hub cities identified when the capital region and
metropolitan cities are excluded from the analysis
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Figure 6. Delineation of regions
(Chungcheong-do region)
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