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ABSTRACT

Tsunami evacuation plans in Japan have traditionally recommended evacuation on foot as a
general rule. Since during the 2011 Great East Japan Earthquake and Tsunami, there were
many cases in various places where evacuations were caused by people getting caught in
traffic jams while evacuating by vehicle, evacuation on foot has become increasingly
recommended.

On the other hand, in the 2016 Fukushima Prefecture Earthquake, many evacuees used
vehicles as the evacuation method, leading to traffic congestion. Additionally, in the case of
the anticipated Chishima-Japan Trench earthquake, a tsunami higher than that of the
Great East Japan Earthquake will reach many municipalities, and some of the tsunami
evacuation facilities currently in place may become unusable due to safety issues due to the
depth of flooding.

In response to the announcement of the new assumptions, local governments are moving to
allow vehicle evacuation. However, as the number of evacuees increases, there are risks of
traffic congestion and other risks, so evacuation plans must be carefully planned.

Therefore, in this research, Hachinohe City, Aomori Prefecture, was used as a case study to
organize the regional characteristics, and based on the results, tsunami run-up analysis and
evacuation behavior analysis were conducted, and residents' responses to tsunamis in a
virtual space were analyzed with an evacuation verification simulation.

This research assumed disaster occurrence in multiple scenarios with different seasonal
environments and selection ratios of evacuation methods, calculated the casualty rate due to
tsunami run-up, estimated the selection ratio that would minimize the casualty rate, and
estimated the selection ratio that would minimize the casualty rate in the future. The
purpose of this research is to obtain knowledge for tsunami evacuation planning.

Chapter 1 presents the background and purpose of this research, as well as an overview of
the research.

Chapter 2, reviewed previous research on tsunami numerical analysis, evacuation behavior
analysis, and evacuation behavior research regarding tsunami disasters have also
summarized issues for future tsunami disaster prevention based on a survey of residents
following the 2016 Fukushima Prefecture-Oki Earthquake and damage estimates from the
Chishima-Japan Trench Earthquake.

Chapter 3, to understand the regional characteristics of Hachinohe City, Aomori Prefecture,
will examine population trends and future population estimates based on census results, as
well as trends in the number of certified people in the region based on support/nursing care
certification data. The analysis ascertained the trends in the number of residents who

require support during disaster evacuation.



In Chapter 4, as an issue specific to local areas, the traffic characteristics were grasped in
the target area from the meteorological characteristics based on weather data, the number
of vehicles owned, and road traffic data.

In Chapter 5, a numerical analysis of tsunami run-up from the epicenter to the urban area
was conducted using the fault parameters of the Japan Trench earthquake and created
time-history water run-up depth data in the urban area.

Chapter 6, used water depth data obtained through numerical analysis to conduct a
multi-agent simulation that takes into account evacuee characteristics and evacuation
method selection, and discusses the evacuation method that can minimize the casualty rate
under the assumed environment. The selection rate was estimated.

Chapter 7, summarized the results obtained in this study and discussed future tsunami

disaster prevention and mitigation.
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