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Development of Integrated Accessibility Measurement Algorithm
for the Seoul Metropolitan Public Transportation System™
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Abstract : This study proposes an integrated accessibility measurement algorithm, which is applied to the Seoul
Metropolitan public transportation system consisting of bus and subway networks, and analyzes the result.

We construct a public transportation network graph linking bus-subway networks and take the time distance
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as the link weight in the graph. We develop a time-distance algorithm to measure the time distance between

each pair of transit stations based on the T-card transaction database. The average travel time between nodes

has been computed via the shortest-path algorithm applied to the time-distance matrix, which is obtained

from the average speed of each transit route in the T-card transaction database. Here the walking time between

nodes is also taken into account if walking is involved. The integrated time-distance accessibility of each node

in the Seoul Metropolitan public transportation system has been computed from the T-card data of 2013. We

make a comparison between the results and those of the bus system and of the subway system, and analyze the

spatial patterns. This study is the first attempt to measure the integrated time-distance accessibility for the Seoul

Metropolitan public transportation system consisting of 16,277 nodes with 600 bus routes and 16 subway lines.

Key Words : Seoul Metropolitan public transportation system, bus-subway integrated network, time-distance

accessibility, big data, T-card transaction database, shortest path travel time
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