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A Review of Network Modeling Methods for Disaster Resilience Analysis of Transportation Infra-
structure
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Bureau of Inner Mongolia Autonomous Region Public Security Department, Hohhot Inner Mongolia Au-
tonomous Region 010055, China; 3. Key Laboratory of Digital Construction and Digital Twin, Ministry of
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Abstract: The level of disaster resilience is a critical metric for evaluating the functionality of transporta-
tion infrastructure systems and efficient modeling of transportation infrastructure networks is an essential
prerequisite for resilience analysis. This paper presents a literature review of modeling methods for inte-
grated transportation infrastructure networks from three perspectives: network topologies, interdependen-
cies, and resilience analysis attributes. The paper examines the unique considerations in selecting and con-
structing network topologies for disaster resilience analysis, summarizes key scenarios of interest in disas-
ter resilience studies of transportation infrastructure networks, and outlines commonly used unit-level resil-
ience attributes in these studies, such as reliability, vulnerability, and recoverability. The findings indicate
that, for disaster resilience analysis, single- mode transportation infrastructure subnetworks are typically
constructed using L-space models with necessary adaptive topological adjustments and simplifications.
Multimodal transportation infrastructure networks are generally developed using supernetwork models or
layered network models, while discrete or aggregated models can be applied to represent comprehensive
transportation hubs. The interdependencies within transportation infrastructure networks can be incorporat-
ed into models using either topology-based or network flow-based approaches.
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Fig.1 Changes of system functions under disaster-induced disruptions
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