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Abstract

Development of tsunami evacuation facilities and formulation of evacuation plans have been
advanced rapidly after the Great East Japan Earthquake on March 11, 2011. The gudeline for
development of tsunami evacuation buildings given by the Cabinet Office in 2005 showed a simple
model, which illustrated “People evacuate to the nearest facility and people don’t evacuate to the
direction of the sea.”. This simple model have been used in some studies of evacuation simulations.
However, the hypothesis doesn't always reflect actual evacuation behavior precisely, because the
height of facilities, capacity of facilities, distances from an evacuee to facilities and directions to
facilities affect choice of evacuation facility, and tendency for choice of evacuation facility differs
according to age, gender and means of transportation. This study proposes facility choice models which
enable to explain choice behavior of evacuation facility more precisely. Evacuation direction, distance to
evacuation facilities, height of facilities and capacity of facilities are used in this model as the factors
which affect choice behavior.

Chapter 1 reviews tsunami disaster and the measures in Japan, some surveys of tsunami
evacuation behavior, former researches, purposes and significances of this study.

Chapter 2 analyzes an interview survey of evacuation facility choice by using a PC monitor. Ordinal
preference data of facility choices was acquired and basic knowledge of evacuation facility choice by
tsunami evacuees was obtained in this survey. A choice behavior model was formulated with “direction
to facility”, “distance”, “height” and “capacity”. As a result of estimation, it was confirmed that these
explanatory variables affected the choice of evacuation facility. Form of utility value from evacuation
facility on a plane was shown by this model, and differences between evacuee ages or genders were
analyzed. As a result, the utility value of elder people was higher than young people in inland side.

Chapter 3 gives an interview survey of facility choice for visitors in Fujisawa Katase Nishihama
Beach, and presents the choice behavior model. As a result of estimation, it was confirmed that
“direction to facility”, “distance”, “presence or absence of river on evacuation route”, “height” and
“footprint” affected the choice of evacuation facility. Choice probabilities of evacuation facilities for
visitors on the beach were estimated by this choice behavior model, and the number of evacuees of
each facility was estimated. The result showed that the number of predictive evacuees exceeded the

capacity of some facilities.

Chapter 4 examines choice behavior models for walk evacuees and car evacuees by using the survey
data of the Great East Japan Earthquake, by the Ministry of Land, Infrastructure, Transport and
Tourism. Analyzed areas are Sendai-city, Natori-city and Iwanumar-city, which have flat areas. As a
result of estimation, it was confirmed that “direction to facility”, “distance”, “height” and “footprint”
affected the choice of evacuation facility. Evacuation facility spheres were drawn by using the model
formulas. The proposed model, the guideline model of the Cabinet Office and the former research model
were compared. As a result, it was shown that the evacuation spheres by the proposed model explained
choice behavior more precisely.

Chapter 5 summarizes the research results and discusses suggestions for town development for
mitigating tsunami disaster, and future tasks.




