
Abstract: Urban metro systems are vital to economic productivity and daily mobility, yet they are increasingly
exposed to disruptions from technical failures, natural hazards, and targeted attacks. Traditional approaches
to measuring vulnerability often reduce complex transit systems to a single score, overlooking the variability
and uncertainty inherent in real-world disruptions. This talk introduces a new framework for quantifying
uncertainty in metro transit vulnerability through a systematic analysis of 50 global metro systems. By linking
topological network metrics to vulnerability outcomes under both benign (random) and malicious (targeted)
disruptions, the study reveals how network structure strongly influences resilience patterns. Findings show
that connectivity measures are most predictive of vulnerability under targeted disruptions, while benign
disruptions display weaker or nonlinear associations. Importantly, results highlight that metro resilience
cannot be assessed through static measures alone; instead, it requires accounting for variability across
disruption scenarios and differences in network size and topology. The talk concludes with implications for
designing adaptive strategies, strengthening interdependencies with other urban systems, and guiding
investment priorities to enhance the resilience of critical transportation infrastructure worldwide.
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