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European ports frequently face recurrent disruptive events like strikes, extreme weather, and regional conflicts, which

propagate through cargo flows and trigger cascades of service interruptions, congestion and detours. These cascades

cause damages to network resilience and expose stakeholders with various vulnerabilities that traditional, single-objective

rerouting methods fail to address. To address this challenge, this study develops a resilience-driven optimisation

framework that supports actionable redistribution of cargo flows against cascading disruptions. The framework enables to

jointly minimise transit-time penalties for shippers and carries, alleviate the overloading level for ports, and preserves

structural integrity and service coverage for the network. For each redistribution, feasible target ports are identified and

an iterative flow allocation algorithm determines equilibrium load redistributions across candidates, while an evolutionary

search sustains solution diversity and controls computational burden. By simulating the full propagation of disruptions,

the framework quantifies multi-dimensional resilience losses using functional (e.g., flow and delay) and topological (e.g.,

connectivity) indicators. Applied to the European container service network containing 172 ports, the approach

outperforms four widely established heuristics, demonstrating consistent gains in reduced cumulative delay, lower peak

congestion at critical hubs, and improved preservation of network connectivity. Sensitivity analyses further show that

maintaining calibrated redundancy through spare capacity and flexible service options, combined with the proposed

redistribution policies, materially dampens cascade severity and accelerates recovery. The results provide actionable

guidance for shipping lines, terminal operators and authorities. Adaptive, data-driven protocols that divert flows away

from overstressed nodes can stabilise service corridors and safeguard the timely, reliable movement of goods, thereby

strengthening the robustness and resilience of Europe’s maritime supply chains.
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