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Mathematical models for shelter site selection in the event of volcanic eruption
and their applications
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In Japan, attention has been paid to the installation of shelters to protect
people from rocks flying out of the crater when a volcanic eruption occurs. We propose optimization
models to decide shelter site for protecting people from flying rocks in a mountain trail. First,

the maxisum and maximin models are presented, where the former maximizes the expected number of
people to be safely reach a shelter while the latter maximizes the smallest probability to be safely
reach a shelter. We also present the set covering formulation that finds the minimum number of
shelters by ensuring that every location receives a given level of safe evacuation. Furthermore, we
propose dynamic site selection models that explicitly incorporate the fact that the risk to pass

through each link of a network varies depending on the distance from the crater and the time elapsed
from volcanic eruption.
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