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Cascading Failures in Urban Infrastructure Systems Towards Resilience: A
Review and Prospects

KKE B F LT

ZHANG Changchun, HE Lei, FAN Tingjun
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Abstract: The increasing frequency of extreme disasters driven by global climate
change has underscored the risks of cascading failures stemming from complex inter-
dependencies among urban infrastructure systems, making this a pivotal challenge for
disaster-resilient urban planning. Current research in this field, however, remains con-
strained by three critical bottlenecks: First, the identification of infrastructure system
dependencies is limited by data availability and methodological constraints, resulting
in a narrow range of identifiable categories. Second, the refined identification of criti-
cal facilities overlooks social systems and residents' behavior, leading to an incom-
plete simulation framework. Third, strategies for resilience improvement focus on
single-system responses and emergency countermeasures, with collaborative multi-
system planning remaining underdeveloped. Against the backdrop of advancing Artifi-
cial Intelligence technologies, this study proposes transformative research directions
and technical pathways to address these gaps: leveraging multi-source heterogeneous
data and Large Language Models to enhance the granularity and precision of interde-
pendency identification; developing "facility—society—population" coupled cyber-
physical simulation models to refine the characterization of urban spatial vulnerabil-
ity; and formulating intelligent, multi-system collaborative recovery strategies to facili-
tate the rapid restoration of urban service capacities. This study aims to offer both

theoretical guidance and feasible technical approaches for advancing research on key

issues in disaster-resilient planning.
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Fig.4 Enhancement of infrastructure interdependency identification through multi—source data and Large Language Models
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Fig.5 Planning and regulatory approaches for urban multi—system cascading failures
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