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A resilience assessment model for multilayer networks of

urban interdependent infrastructure
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Changsha Hunan 410018, China)

Abstract: In order to investigate the influence of interdependent relationships in urban infrastructure
systems on urban resilience, a combination of theoretical analysis and Python simulation was used to study
the resilience change process of urban interdependent infrastructure systems under perturbation. Firstly,
the network of urban interdependent infrastructure was constructed based on the resilience mechanisms and
multilayer network theory. Then, the cascading failure process of the urban interdependent infrastructure
network after three kinds of external perturbations under the functional linkage was explored, and the
resilience assessment model of the urban interdependent infrastructure network was constructed based on
the infrastructure function curve method. Finally, a county in the central north of Hunan Province was
taken as the research object to conduct an example study. The results show that the clustering coefficient of
power nodes in the interdependent infrastructure network is significantly higher than the overall average.
The communications network has the strongest resistance and recovery of the 5 types of infrastructure
networks and the highest level of resilience. The reliability of the overall interdependent infrastructure

network and its sub-networks gradually decreases as the probability of node failure in the network

* SCEEGHS :1003-3033(2024)05-0204-10; Ui HIB1.2023-11-12; &4 H 181.2024-02-15



5 5 1]

WA 30 A% 3ol T SCIBE BE A B0 22 2 0 268 0 1 DAt - 205 -

increases, and the number of network layers increases. The network efficiency recovers to a higher level in

a shorter time with the betweenness recovery strategy, indicating that it is more appropriate to use the

betweenness recovery strategy for this infrastructure network.
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assessment model; cascade failure
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Table 3 Recovery of infrastructure systems

R4 M| itk | il | 8 | RS
WA | BERR | 0.292 | 0.258 | 0.301 | 0.464 | 0.391
fig A8 | 0.278 | 0.264 | 0.291 | 0.564 | 0.373
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Table 4 Resilience of infrastructure systems
oot | oy | ok | ol | fE | RS | RIR
R 1.019 | 0.879 | 0.930 | 1.293 | 0.984 |0.930
4K 1.005 | 0.885 | 0.920 | 1.393 | 0.966 |1.037
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