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Abstract: Urban rail transit serves as a critical urban infrastructure, and networks are increasingly
vulnerable to disruptions caused by natural disasters, emergencies, and operational failures.
Therefore, research on the resilience of urban rail transit networks is of significant practical
importance. Based on complex network theory, a passenger flow-weighted model of the Xi’an Metro
network was constructed, and two metrics, performance resilience and scale resilience, were
proposed. To systematically evaluate the resilience of the Xi’an Metro network, the process of
network performance degradation was simulated under five attack strategies: random attack, initial
degree attack, initial betweenness attack, recomputation degree attack, and recomputation
betweenness attack. The results show that the degree distribution of the Xi’an Metro network

follows a Gaussian distribution, exhibiting characteristics of both small-world and scale-free
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components. Under random attacks, the network demonstrates good resilience with a gradual

performance decline. However, under deliberate attacks, especially betweenness-based attacks, the

network is exceptionally vulnerable; the failure of even a few critical nodes can lead to a sharp

collapse in network efficiency and connectivity. Performance resilience is more sensitive to network

damage than scale resilience. The research results can provide theoretical basis and decision

support for the optimization planning and emergency management of the Xi’an Metro network.

Keywords: Urban Rail Transit; Complex Network; Network Resilience; Attack Strategy; Xi’an Metro
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Fig.1 Schematic diagram of urban rail transit network topology
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Fig.2 Topological structure of Xi’an Metro network
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