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Natural hazards are natural phenomena whose occurrence is almost impossible to
reduce. We only can minimize the impact of these events by performing an initial
assessment in order to map the vulnerable areas. The development of remote sensing
technology and its applications including Geographical Information System (GIS)
application enable the use of satellite imagery for mapping the distribution of an area
damaged by a disaster and to assess vulnerable areas. Satellite images have the advantage
of being able to deliver simultaneous images of large areas. Disaster mitigation and
reconstruction plan due to tsunami can be implemented with various actions. An
integration of spatial analysis through GIS application and multi-criteria analysis through
Analytical Hierarchy Process (AHP) is one of the methods for tsunami inundation and
impact assessment. Moreover, spatial data analysis via spatial multi-criteria analysis helps
prioritize the decision-making process using geo-reference data to manage different spatial
information and combine them for better decision making.

This research is dealing with vulnerability mapping due to tsunami hazards in which
remote sensing approach was applied in order to prepare the entire data. The analysis was
carried out using spatial multi-criteria analysis through AHP and GIS work. The main
target of this study is vulnerability mapping, and analysis of satellite images to assess the
impact of tsunami hazards. The research aimed to apply a method that is easy,
user-friendly, and flexible enough to be replicable. A suitable set of parameters can be
applied to obtain a result that is close enough to that of a real event. This study used a
raster geo-database to solve multi-criteria data, and the AHP approach was applied to
determine the order of importance of the parameters.

The research try to develop an integrative remote sensing and GIS approaches in
vulnerability assessment to tsunami hazard, to develop a methods for vulnerability
assessment using integration of spatial data and AHP in a concept of spatial data modeling,
to recognize potentially affected area by tsunami hazard, and to develop a new concept and
method for extracting the required information from satellite images for the purpose of
vulnerability analysis to tsunami hazard. All study cases are in Japan, Kesennuma in
Miyagi Prefecture, and Rikuzentakata and Ofunato in Iwate Prefecture. Appropriate input
parameters were derived from Digital Elevation Model (DEM) data, satellite remote
sensing and field data, and were analyzed through GIS to create tsunami vulnerability map.
These parameters include elevation, slope, coastal proximity, water accumulation,
vegetation density, and land use. The research introduced an entirely new set of attributes
that are known to affect the tsunami vulnerability, those related to hydrology analysis and
the use of NDVI value in image classification.




In the analysis of DEM data comparison, some DEM data from different product have
been analysis. This work shows that although SRTM V.4 shown the predicted tsunami
inundation area more close to the real event, but statistically the different was not

significant. An interpolation of elevation point derived from Geospatial Information
Authority of Japan (GSI) make the availability of the high spatial resolution of elevation
data due to the other DEM data has low spatial resolution.

the research area were 1n the tsunami-inundated area, while the highest cievation in the
inundated area was 20.5 m.

Chapter 7 describes about the application of remote sepsing, GIS, and AHP for
assessing tsunami vulnerability in Rikuzentakata, Iwate Prefecture. The purpose is to
develop a method for vulnerability assessment using integration of spatial data and AHP in
a concept of spatial data modeling. High resolution of GSI DEM was introduced and used
as input parameter, Moreover, modified soil-adjusted vegetation index (MSAVI) was
introduced to generate vegetation density map. The results show that inundated area was
14.35 km?, in which concentrated in the range elevation of 4.43 m.

Chapter 8 describes the use of remote sensing in observing tsunami-affected area. A
different time acquisitions of ALOS AVNIR-2 images, before and after tsunami event,
were used. This study aims to recognize potentially affected area by tsunami, and to
develop a new method for extracting the required information from satellite images for the
purpose of tsunami-affected area observation in the coastal area of Miyagi and Iwate
Prefecture.

A suitable set of parameters can be applied to obtain a result that is close enough to
that of a real event. The parameter of elevation, slope, coastal proximity, hydrological
feature, vegetation, soil, and land use as performed in this research are good enough in the
tsunami vulnerability, tsunami inundation, and tsunami impact assessment. Due to the
limitation of high resolution of DEM data in some area, the use of SRTM V.4 is powerful.
High resolution of DEM data using particular methods of point interpolation, and the
application of this study in other areas including tsunami run-up modeling and GIS
approach to model evacuation time and evacuation route will be the future work.
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