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Prevention Simulation Considering Residents Consciousness by Multi Agent System
- A Case Study of Hotojima Area, Tsukumi City -

OMasaya IKEBE*! Satoshi IKEDA™!
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1. Introduction

Because of 2011 Tohoku earthquake and tsunami, doing non-physical measures and physical measures are very
important to decrease earthquake and tsunami’s damage. This research tries prevention simulation considering
residents consciousness, and makes clear things which people’s disaster prevention consciousness influence survival
rates from earthquake and tsunami.

2. Research of Subject Area

Subject area is Hotojima, it is an island in Tsukumi City, Oita Prefecture. This island has many slopes, and
about 40 percent people’s age are over 65 years. On this research, we researched Hotojima’s wide of road, and
sought items which will make escaping harder. After research of Hotojima, we add up these data on 50m mesh using
GIS, and estimate danger of this area using two estimate indexes, “number of buildings” and “road blockade
probability”. Therefore, Hotojima has many points which pass difficult to escape for higher place after earthquake
because of buildings and blocks clash.

3. Hearing Survey

To use people consciousness as a data for stimulations, we enforced hearing investigation for people who lives
in Hotojima. This investigation searched people’s disaster prevention consciousness, such as the time which they
start escaping, or number of peoples who call out to someone to escape from tsunami. According to this
investigation, Hotojima’s people have higher consciousness for disaster prevention, but some point still need
improvement.

4. Stimulation using Disaster Prevention Consciousness

After finish subject area research and Hearing survey, we started stimulations which use these for stimulations’
data. We used Multi Agent System (MAS) for stimulations, and set up stimulations’ environment using research’s
data. We established five parameters, “finish escaping point”, “start escaping time”, “escaping speed”,
“compellation” and “road blocks” for estimation of disaster prevention. We practiced stimulations making many
combinations of parameters. As a result of stimulations, “finish escaping point”, “escaping speed” and “road blocks”
can see improvement of survival rates clearly. “Start escaping time” and “compellation” were seen improvement of
survival rates, but their rate seemed they are too small.

5. Conclusion

As a result of this research, it made clear that physical measures have great effect for survival rates, but they
are hard to do. Also, it becomes clearly that non-physical measures have only small effect for survival rates, but they
are easy to do. So, it is important to do physical measures and non-physical measures together. From now on, we
must practice stimulations using other resident’s consciousness which didn’t use this research to know effects of
resident’s consciousness more.

*k1 Graduate Student, Graduate School of Oita Univ.
k2 Associate Professor, Dept. of Architecture, Faculty of Eng, Oita Univ., Dr. Eng.
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