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Evaluation of Accessibility to Shelter and Grasping Issue Assuming Tsunami Disaster
- A Case Study of Tsukumi City, Oita Prefecture -

OTaishi KIHARA*! Yuki OGATA*!
Yuji KOBAYASHI*2

Keywords : Tsunami, Elementary School District, Evacuation, Damage Assessment, GIS

By the East Japan Great Earthquake and the Kumamoto Earthquake, problem of living at shelter, isolation of villages and urban
or regional structures and so on were revealed. In addition, it was difficult to complete the disaster prevention function and
shelter function within the area by demographic change has been influenced decreasing birthrate and aging of the population and
changes in the village structure by Municipal merger. Therefore, the evacuation centers are required to expand functions and
diversity, accessibility evaluation to evacuation centers and proper placement of evacuation shelters should be reviewed again
within the area. In this study, we estimate damage by using GIS, and perform accessibility evaluation for official designated
shelters. Furthermore, we grasp a issues in elementary school districts and analyze characteristics of each elementary school
district.

Tsukumi city has the rias coast, and it is assumed that tremendous damage will be occurred by the Nankai Trough Huge
Earthquake, it is expected to occur in about 70% of probability within 30 years. the tsunami arrival time of 1 m is 35 minutes. If
the transportation network suffered damage, Tsukumi City is isolated. 81.3% of Tsukumi City official designated shelters are
located outside the tsunami inundation zone.

This analysis is analyzed by mesh data, and the population data, standards for evacuation target spots and so on are maintained
based on mesh data. Residents evacuate to official designated shelters that are closest to the road distance, and the shortest route
distance are calculated using ArcGIS Network Analyst. The evacuation destination is a official designated shelters, and the
evacuation starting point is the center of gravity of 250 m mesh. The number of people reaching the nearest facility within the
time is counted as the number of evacuable persons. Also, set the difference in evacuation start time as direct evacuation time,
evacuation time after evacuation, urgent evacuation time, based on the difference in evacuation behavior. And sets the ratio as
Case 1 to Case 3.

Tsukumi City is a high evacuation rate for official designated shelters, and for evacuation possible within 5 minutes from the
occurrence of the earthquake, both the number of people and the number of meshes can be improved. Also, because the number
of evacuable persons did not reach 100% in all elementary school districts, the damage due to evacuation time and urgent
evacuation time is considered to be significant. From this result, it is obvious highly likely that evacuation will be improved by
carrying out early evacuation like evacuation time immediately afterwards.

By the evaluation of accessibility to public evacuation area is revealed that evacuation possible rate of each elementary school
district having over 80% in all case. But, this study is revealed few evacuable number of people in the 5 minute from earthquakes
occurred.

From now on, itis important that evaluation of accessibility when established facility like commercial and medical as
evacuation area and analysis on facility arrangement considering result of study. Furthermore, to evaluate comprehensively
safety of region is necessary assuming various disaster. In particular, the situation of welfare shelter, consideration of the number
of people who can be accommodated and evaluation of evacuation beyond administrative area is also necessary.

*1 Graduate Student, Graduate School of Oita Univ.
*2 Associate Professor, Div. of Archit, Fac. of Sci. and Technol., Oita Univ., Dr.Eng.
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