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Fig.1 Schematic diagram of multi-layer weighted passenger transport network model of urban agglomerations
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Fig. 2 Schematic diagram of multi-layer network community division
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Fig. 3 Community division diagram of multi-layer weighted passenger transport network of urban agglomerations
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Fig. 6 Results of multi-layer community detection division
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Invulnerability Simulation of Urban Agglomeration Comprehensive

Passenger Transportation Network Based on Regional Attack Strategies

LI Feiyue, LI Chengbing, NIE Shida,ZHAO Yaning
(Institute of Transportation s Inner Mongolia University s Hohhot 010070 ,China)

Abstract: The stability of comprehensive passenger transportation network is crucial for the
development of urban agglomeration. To explore the invulnerability of this network in the events of
disasters and accidents, based on the Multi-layer LLouvain community detection algorithm,a multi-
layer weighted passenger transportation network model is constructed for urban agglomerations,
taking into account the inter-layer connection weight information. In order to simulate the impact of
large-scale disasters, this method refined multi-layer modularity formula and proposed multi-node
failure region attack strategies based on the internal connection strength of communities,as well as
multi-edge failure region attack strategies based on inter-community connection strength. Using the
Hohhot-Baotou-Ordos-Ulangab urban agglomeration as a case study, this study analyzed the struc-
tural characteristics and invulnerability of multi-layer passenger transportation network. The results
show that the invulnerability of multi-layer weighted passenger transportation network is lower
under deliberate attacks than that under random region attack strategies. Moreover, when key areas
fail, the urban agglomeration passenger transportation network may face the risk of disruption.
Additionally,the multi-node failure region attack strategy has a greater impact on multi-layer pas-
senger transportation network than the multi-edge failure region attack strategy. The method pro-
posed helps to better understand network structure and performance of comprehensive passenger
transportation network,better deals with potential risks and challenges,and promotes the sustain-
able development of urban agglomerations.

Key words: urban agglomeration comprehensive passenger transportation network; multi-layer

louvainsnetwork structure;region attack strategy; invulnerability



