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The aim of this study is to establish a theoretical foundation for applying
the framework of dynamic network flow to real-world evacuation plans. Dynamic network flow can
represent traversal times and dwell times in road networks, making it possible to directly address
delays in evacuation times caused by traffic congestion, which is a critical issue in actual
disaster evacuations.

In this study, we focused on the crucial problems of evacuation planning, specifically the quickest
transshipment problem and the optimal evacuation facility location problem. We formulated these as
optimization problems that align more closely with real-world scenarios by considering the extension
of the network class in question and the uncertainties in evacuee distribution during disasters. We
successfully elucidated the combinatorial structure of these problems and developed fast
polynomial-time algorithms based on this understanding.
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