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[Abstract]

Key Words: Disaster debris, Catastrophic disaster, Disaster resilience, GIS, Management system

The objective of this research project is to develop an integrated system of quantitative and
qualitative procedures for the estimation of disaster debris following catastrophic disasters in
collaboration with disaster prevention research. In this research project, we developed a quantitative
estimation system of disaster debris on the GIS (Geographical Information System) in the initial
stage after a natural disaster. It was shown that the amount of disaster debris on a grid square system
could be calculated based on the distribution of seismic intensity provided by the Quake Map - a
Quick Estimation System for Earthquake Maps Triggered by Observation Records - and dwelling
and building information based on the national land numerical information. This estimation system
was applied to the 2016 Kumamoto Earthquake disaster, the 2018 West Japan heavy rain disaster,
and the 2018 Hokkaido Eastern Iburi earthquake. The results of these case studies show that the
quantitative estimation system could predict the amount of disaster debris for emergency response
within a few days after the disaster took place.

In addition, the disaster debris flow modeling and the disaster debris collection and
transportation model were developed. As a practical implementation of the system, disaster waste
management workshops based on the numerical calculation results of this system were conducted.
The trial experimentation of a disaster debris workshop using a large ordnance map was carried out
for the earthquake disaster in the Tokyo Metropolitan area.

The qualitative information on the disaster debris in the 2016 Kumamoto earthquake was
investigated. The generation rate based on the composition per dwelling accompanied by the
demolition was calculated. Furthermore, the generation rate based on the composition per dwelling
in the period of clean-up operation after the earthquake disaster was estimated. The management
system for the disaster debris that includes asbestos was investigated based on the experiences
during the 2016 Kumamoto earthquake disaster. The disaster information management, which

would enable an efficient risk control of asbestos during the damage the demolition of damaged
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houses under the connection with the investigation of building damage and the house tax register
book, was proposed. The application of the PRTR information for hazardous waste management
was examined as a case study of the 2016 Kumamoto earthquake. Finally, an approach on the
disaster correspondence system in the waste management sector with the cooperation of the disaster

prevention field was suggested.
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