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Resilience assessment and recovery strategy on
urban rail transit network

MA Min,HU Da-wei, SHU Lan,MA Zhuang-lin
(College of Transportation Engineering, Chang'an University, Xi'an 710064, China)

Abstract: In view of the deficiency of existing research on analyzing the resilience of urban rail transit
network based on topological network efficiency, a resilience assessment method based on network
performance response function is proposed, which is the weighted sum of OD passenger flow loss ratio and
network service efficiency loss ratio. The Delphi-entropy weigh method is used to determine the
comprehensive weight of two indicators, and a recovery optimization model with the maximum network
resilience index is established, and the adaptive genetic algorithm is adopted to solve the developed model.
Taking Xi'an rail transit network as an example, four hypothetical perturbance scenarios are proposed

considering random attack and intentional attack. The differences of network resilience repair effects of
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target recovery strategy, random recovery strategy and preference recovery strategy under four hypothetical
perturbance scenarios are compared and analyzed. The results show that the target recovery strategy has the
best repair effect on rail transit network, followed by preference recovery strategy. Compared with random
attack strategy, different recovery strategies have different network resilience under intentional attack
strategy. When selecting the sequence of repairing damaged stations, we should not only consider the
importance of damaged stations in network topology, but also consider the impact of passenger flow on
network performance. Increasing the input of repair resources can shorten the recovery time and improve
the repair efficiency, but the increase of repair resources is not proportional to the improvement of network
resilience. The research conclusion can provide decision—-making basis for the resilience assessment and
emergency repair recovery of urban rail transit network.

Key words: engineering of communications and transportation system; rail transit network; resilience

assessment; recovery strategy; adaptive genetic algorithm
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Fig. 2 Topological structure of Xian rail transit network
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Table 2 Station repair sequence and network resilience under different perturbation scenarios with recovery strategies
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