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Study of effects on tsunami evacuation safety of the mitigation measures
and research of the evacuation building location method

Yuji WATANABE*
Kentaro KUMAGAI**

Synopsis

The object of this study is to propose the evaluation method of the safety of a coastal area for tsunami
evacuation in view of the evacuation distance and the amount of time required for evacuation. In this study,
the mathematical optimization techniques, the p-median problem solution method and the set covering
problem solution method, are applied for the evaluation. The case studies of tsunami evacuation were
conducted by applying the mathematical techniques for solving the evacuation building location problem
under the conditions of the structure of building and evacuee's capacity of the building. And the
characteristics of the two mathematical techniques, the p-median problem solution method and the set
covering problem solution method, are organized into several points of view. And the following three
tsunami disaster mitigating measures which will affect the evacuation distance and the amount of time
required for evacuation are selected, such as the constructing the shore protection facilities, the renovation of
the buildings to resistant against earthquake and placing the roadway sign boards for indicating the tsunami
evacuation information. Then, the trial evaluation is conducted in view of the evacuation distance and the
amount of time required for evacuation for comparing the three measures each other.

The results are as follows:

(1) Intermsof employing the average evacuation distance in evaluation of safety for tsunami evacuation, the
tsunami evacuation buildings location by the p-median problem solution method is safer than by the set
covering problem solution method.

(2) Interms of employing the maximum evacuation distance in evaluation of safety for tsunami evacuation,
the tsunami evacuation buildings location by the set covering problem solution method is safer than by
the p-median problem solution method. But it is only when there is the solution about the tsunami
evacuation buildings location by the set covering problem solution method.

Key Words : tsunami evacuation, tsunami evacuation building, facility location problem, obstruction of
street, tsunami evacuation sign, shore protection facility
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