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Analysis of Network Development of Beijing Subway Based
on Complex Network
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Abstract: In order to enable the development of a targeted management direction for subway network security according to
the characteristics of the network operation of the subway, this study analyzes four special time points in the development of
the Beijing subway (2009, 2012, 2015, and 2019, respectively). Four different Beijing subway network topologies were
constructed for each point in time using the Space-L method, and were analyzed to determine the impact of a new subway
station and line on the structure and functionality of the subway. Based on the related concepts of complex network theory, six
evaluation indicators are proposed from the perspectives of dynamic and static indicators. Therefore, the impact of the subway
network construction on the network structure and performance can be quantitatively analyzed. The results show that the Beijing
subway shows little change in the network structure. From the perspective of the stations, the functional characteristics of the
Beijing subway network are still concentrated in a few stations. However, due to the rapid expansion of the network scale, the
number of these sites has been significantly improved. Therefore, the network management of the Beijing subway system needs
to evolve from focusing only on important stations to focusing on the entire network in a more systematic manner.

Keywords: Beijing subway; complex network; topology; evolution; Space-L
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Tab.1 Statistics of node degrees of Beijing Subway
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2015 15 209 7 35 2 268
2019 17 254 14 41 3 329
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Tab. 2 Structure parameters of Beijing Subway
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