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A Fundamental Study on Multi-agent Pedestrian Model
Based on Risk Avoidance Behavior
from Road Blockage and Evacuation Simulation of Regional Urban Disaster

OYosuke KURITA*'! Hideaki TAKAYANAGI** Hiroko SHIBAHARA **
Shogo YAMADA *?  Takeshi KIMURA **

Keywords : Wide-area evacuation simulation, Multi-agent model, Lisk avoidance behavior, Regional disaster

prevention plan

From the research and reports of the Great Hanshin-Awaji Earthquake and the Great East Japan Earthquake, road
blockage seems to be an important environmental factor in case of wide-area evacuation after disasters. The road
blockage makes evacuees anxious and they take uniform action pattern such as they anticipate the danger or take
risk avoidance behavior. The purpose of this study is to build the multi-agent pedestrian model based on risk
avoidance behavior, which can express a series of disaster prevention actions that evacuees look for designed
shelters autonomously and complete the evacuation.

The target area in this study is the center of Otsu-city, Shiga Prefecture. The multi-agent pedestrian model built in
this study consists of a simulation field and agents which are influenced by the field. The field is built by using
JPGIS data from the base map information data made in Geospatial Information Authority of Japan, which is
converted and transformed by computer. It is set conditions of blockage road. The agents are also set conditions of
anxiety as the risk avoidance behavior such as “the route re-seeking behavior” and “the shelter re-selecting
behavior”. The former is defined as the walking speed 0.2 meters in second make continue for 6.0 meters, the latter
is defined as the walking speed 0.5 meters in second make continue for 15.0 meters.

From the simulation of this study describes that the present regional disaster prevention plan is not enough about
the relationship of the surrounding population and capacity of the shelters and there is necessity to increase the local
shelters.

The model’s advantage is as follows;

(1) By grasping non-stationary behavior of disaster evacuation visually and in advance with this model, it is possible
to facilitate the expert judge or rehearsal of the evacuation plan at the time of local disaster management planning.
(2) By reflecting the anxiety of evacuees into the model as the risk avoidance behavior, it is possible to grasp the
impact of it in a disaster and consider it whether can be a considerable factor for wide-area evacuation plan.

(3) By comprehending the characteristics of geography of the target area at the time of a disaster, it is possible to
make a correlative analysis of the regional disaster prevention plan and the wide-area evacuation simulation.

This study built the model that incorporates the anxiety as the risk avoidance behavior, which makes the
wide-area evacuation simulation more realistic and useful. The specific contents of an evacuation plan are
comprehended with the visible model, which describes that the present evacuation plan is inadequate.
Implementation of simulation that incorporates the stage evacuation, evaluation and analysis of the present

evacuation plan are also accomplishments in this study.
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