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Network Structures of The Metropolitan Seoul Subway Systems

Jong Soo Park* - Keumsook Lee**

Abstract : This study analyzes the network structure of the Metropolitan Seoul subway system by
applying complex network analysis methods. For the purpose, we construct the Metropolitan Seoul
subway system as a network graph, and then calculate various indices introduced in complex
network analysis. Structural characteristics of Metropolitan Secul subway network are discussed by
these indices. In particular, this study determines the shortest paths between nodes based on the
weighted distance (physical and time distance) as well as topological network distance, since urban
travel movements are more sensitive for them. We introduce an accessibility measurement based
on the shortest distance both in terms of physical distance and network distance, and then compare
the spatial structure between two. Accessibility levels of the system have been getting up overall,
and thus the accessibility gaps have been getting lessen between center located subway stops and
remote ones during the last 10 years. Passenger traffic volumes are explored from real passenger
transaction databases by utilizing data mining techniques, and mapped by GIS. Clear differences
reveal between the spatial patterns of real passenger flows and accessibility. That is, passenger
flows of the Metropolitan Seoul subway system are related with population distribution and land
use around subway stops as well as the accessibility supported by the subway network.

Keywords : complexity analysis, network structure, data mining, shortest path, accessibility, GIS,
real passenger flow volume
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