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Numerical model for estimating period of disaster response

Toshihiro TErRuNUMA', Hideaki Mizuno? and Haruo NisHIMOTO'

Abstract

In the event of a disaster that might cause severe and extensive damage, such as natural
damming due to large-scale mass wasting or out-of-channel flooding of a river due to a
breach in a bank, disaster prevention organizations need to take emergency response actions
as promptly as possible by making effective use of limited personnel. In order to complete
planned activities within a short period of time, it is good practice to estimate the time required
for accomplishing a network of emergency response-related activities as a factor to take into
account when making decisions as to details such as efficient staffing and whether or not to
request for assistance. In this study, a simple formula was developed for estimating the time
needed to accomplish a multipath network of emergency response activities by deriving a
mathematical model based on the Kolmogorov forward equations and approximating Gaussian
integrals to find analytical solutions. The simple formula thus derived was applied to disaster
response training associated with an emergency study to be conducted in the event of natural
dam (landslide dam) formation to estimate two parameters of the mathematical model, namely,

the work done ratio, x,, and the rework ratio, 4,.
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