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Optimal Shelter Placement considering Capacity Constraints Assuming Shortest-Distance Escape from Inundated Area

during River Floods

T - ) e
Yusuke Tomizawa*, Tohru Yoshikawa**

This study proposes a two-stage optimization model for evacuation shelter locations for river floods, prioritizing

immediate escape from inundated area while strictly considering shelter capacity constraints. Traditional plans often

ignore the risks of route flooding and shelter overfilling. Using a Genetic Algorithm, we minimized total evacuee travel

distances in a case study of Hino City, Tokyo. The results reveal that current shelter configurations suffer from severe

geographical mismatches and capacity shortages. Furthermore, our optimization demonstrates a non-linear relationship

between capacity and efficiency: providing only the theoretical minimum capacity does not sufficiently reduce total

travel distances. Conversely, introducing a small safety margin of 5.3 percent surplus dramatically reduces overall travel

distances. This model provides an effective, realistic tool for urban disaster mitigation planning.

Keywords: Evacuation, River flooding, Shelter, Optimal placement, Capacity constraint, Genetic algorithm
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