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Tsunami Evacuation Simulation and Evaluation

Considering the Evacuation Behavior of Residents
-Assuming Nankai Trough Earthquakes-

OVYudai OTACHI ™! Masaya IKEBE*'
Yuji KOBAYASH|*?

Keywords : Tsunami, Disaster Prevention, MAS, Simulation, Evacuation Behavior

Japan is one of the country that many earthquakes have been occurring. In the Great East Japan earthquake that occurred in
2011, major damage occurs, serious damage has mainly occurred in Tohoku Area. It is important to evacuate quickly height from
the Tsunami. For that, it is necessary that the characteristics of region are understood by residents. Within 30 years, Nankai Trough
Earthquake is assumed to occur with 70% probability. In the event of a disaster, in order to evacuate in a hurry, preparations, which
are grasping of dangerous place in the region, the decision of evacuation, the information of incoming and outgoing, are required
by the residents themselves. In this study, using a Multi Agent System (MAS), residents and parents in the target area (Usuki and
Nioza District in Usuki City, Oita Prefecture) are set as the agent, and Tsunami evacuation which considered the difference between
the initial time from immediately after the earthquake was simulated. And, the evaluation of this tsunami evacuation behavior,
issues at the time of tsunami occurrence was made clear.

Research and analysis methods are follows. When the residents to evacuate from tsunami, evacuation of at a later a long time
from the earthquake or immediately after the earthquake must be assumed. Evacuation simulation that age group of evacuation
speed has been considered is carried out. Further, in the selection of evacuation sites, assuming that the evacuation start time is
delayed, the possibility of evacuation is verified. In order to consider the characteristics of the region, questionnaire survey is
performed on the parents, and, awareness of evacuation based on a questionnaire survey is reflected in the simulation.

First of all, intended for parents of school child of Usuki Elementary School, "Questionnaire on the behavior and
consciousness in a disaster” was carried out. As a result, assuming that the tsunami occurred, the percentage of parents who select
"go in search of the children" is 45.1% (51 people). The result and component ratio is used as a parameter of the simulation.

Next, about the simulation method, at the time of the earthquake, it is difficult to grasp a place to staying of residents.
Therefore, the agent is placed at random on the road. The moving speed of the age hierarchies is given to arranged agent.
Evacuation behavior rules are set, agents are directed to the evacuation destination in the shortest distance. Because the agent of
the parents is given the conditions which is "search for the children", moving a certain period of time, and the agent of the parents
start the evacuation. In this study, two evacuation pattern is verified. Evacuation destination is two places of "Usuki Park" and
"Niouza Public Hall".

From the analysis result, when the evacuation start time is slow, that evacuation difficulties's increase has been grasped. By
the distance to evacuation sites and evacuation start time, residents will be able to sufficiently evacuation. Also, it made clear that
evacuation difficulties’s is greatly changed.

In particular, in the case where Niouza Public Hall is the evacuation site, it was understood that the risk of evacuation is
increased. It is important that the distance from the location to the evacuation site is recognizes by residents themselves. In other
words, it has been shown that it must make a selection of evacuation site corresponding to the early evacuation. In the future, this
evacuation simulation results are published to residents, it is need to be utilized in improving the disaster prevention awareness.
Then, itis important to be carried out the evacuation drill that various disasters are assumed. Further verification and improvement
of simulation technique and method are required.
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