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Changes in Optimized Actions Employing Probabilistic Debris-Flow Hazard Map

O —p - | KIK - B Ik
OKazuki YAMANOI, Tenyu TANAKA, Kana NAKATANI

Conventional debris-flow hazard maps provide binary representations of risk and do not account for variations in
disaster probability associated with rainfall conditions, topography, or evacuation routes. Although probabilistic
hazard maps that estimate the spatial distribution of debris-flow impact probability have been proposed, their
effectiveness in supporting evacuation decision-making has not been sufficiently evaluated. This study evaluates
how the use of a probabilistic hazard map influences recommended evacuation actions during debris-flow events.
For each house, the disaster probability associated with staying at home and evacuating to designated shelters via
optimized routes is quantified, and the action that minimizes overall risk is identified. The proposed framework is
applied to the Sozugawa River basin in Saka Town, Hiroshima Prefecture, which was severely affected by the July
2018 heavy rainfall event. Comparison with recommendations derived from conventional hazard maps indicates that
probabilistic information leads to more rational and individualized evacuation actions. Evacuation is recommended
only for houses with relatively high at-home risk and sufficiently safe access routes, whereas staying at home is

selected when evacuation increases overall disaster probability. These results suggest the potential usefulness of

probabilistic hazard maps for improving evacuation decision-making in debris-flow-prone areas. (192 words).
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Total: 2272
i . 2 ; - No change in assigned destination: 1043
10 10 10 10° . changed from shelter to stay-at-home: 885
Number of Houses (log scale) - Changed from stay-at-home to shelter: 188
- Changed to a different shelter: 156
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