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Flood are the third most damaging natural hazard globally. The vulnerability of human and
financial capital across the globe to flood impacts are increasing. Because of changing
demographics, rapid change in land use patterns and economic activities have severe damage in
floodplains. Then, frequent occurrences of extreme precipitation are witnessed around the world
due to anthropogenic climate change further increasing the magnitude of flood risk. In recent
years, due to an increasing number in the frequency and intensity of extreme meteorological events
potentially related to climate change, growing attention has been paid to emergency response and
relief measures. Approximately 50% of total population in Japan and 75% of its assets are located
in flood vulnerable areas. Since 2004, the number of flood in Japan have increased e.g. in recent
year (3™ July 2006 in Kumamoto; 11-17 July 2007 in Kagoshima, Miyazaki, Kumamoto: 30%
August 2008 in Aichi Prefecture and around Chubu region;10® September 2015 in Ibaraki

Prefecture and around Kanto region

Remote Sensing and Geography Information System (GIS) are very helpful and effective
tools in disaster management. Remote sensing and GIS can be applied in all phases of disaster
management; disaster prevention, disaster preparedness, disaster reiief, disaster rehabilitation and
reconstruction. The remote sensing technoiogy extracts the information from the satellite and GIS

integrated the remote sensing data and others spatial data.

Remote sensing has two kinds of sensor, namely, a passive sensor (e.g., ALOS AVNIR-2)
and an active sensor (e.g., ALOS PALSAR, ALOS-2 PALSAR-2). Passive sensors contain
different types of spectrometers and radiometers. This sensor needs other source energy to record
the information, such as solar energy. The active sensor is operating in the electromagnetic
spectmm of the microwave fraction. Hence, the active sensor is possible to penetrate the
atmosphere under most conditions weather. This research utilized these data to conduct the flood

analysis in Japan.




The aims of this research are to reduce the impact of flood by detecting the flood vulnerable
area. This research utilized the SAR images (i.e., ALOS PALSAR, ALOS-2 PALSAR-2) because
SAR sensor could penetrate the water vapor during the heavy rain. Nevertheless, its limitation, i.e.
speckle, appears on the image as salt-and-pepper. Hence, this study introduced a new the method
to reduce the speckle noise on ALOS/PALSAR and ALOS-2 PALSAR-2 image and evaluated the
best method to extract the flood from ALOS-2 PALSAR-2 images.

This study divided into 6 chapters. Chapter 1 and 2 explained about the background,
problems, purposes, study area and supporting literature, data, and tools. Chapter 3-5 explained
the proposed ideas and methods to solve the flood.

Chapter 3 describes the method to estimate the flood vulnerability area by utilizing the
rainfall, drainage density, slope, soil Iand land cover data. Two rﬁeﬂlods were conducted to estimate
the flood vulnerability. The first method estimated the flood vulnerability by simple superimposed
GIS method in Kumamoto City; and the second method integrated the Remote Sensing images,
GIS and Analytical Hierarchy Process (AHP). By utilized the AHP process, the }::)ajr-wise

parameters of flood were weighted: the research location was in Okazaki City.

Chapter 4 describes the best filter to reduce the speckle noise. During the flood periods,
Synthetic Aperture Radar (SAR) is the best image satellite to derive information in the disaster
area because SAR image can acquire the information in all weathers condition and can record the
earth in day or night. Nevertheless, SAR image has speckle noise that appears as salts and peppers
on the surface of the SAR image. Substant_i.v'ély, this speckle noise has information. Removing the
speckle by filtering is 5 common technique to acquire the clear image. The user can adjust the
kernel size of the filter; small kernel size produces an unclear image, but pixel vaiué does not
broadly change, big kernel size prdduces the clear image from speckle noise but over smoothed
image that means some information disappeared. Hence, this chapter proposed a new method to
remove the speckle without broadly loss information in ALOS PALSAR and ALOS-2 PALSAR-

2 images.

Chapter 5 describes the evaluation three methq;ds G.e., wzsuﬁerviséd‘ classification,
supervised classification and binarization) to extract ﬂdod area by using ALOS—Z/PALSARQ
image as a rapid response to flood disaster. The overestimate area due to the shadowing effect of
SAR imagé was reduced by using DEM data. However, the limitation of SAR image (i-e., double
bounce) can be solved in this study. The study area was in Joso City Ibaraki Prefecture.




The advantages of this research are

. Predicted the flood vulnerable area by integrating the remote sensing technology, GIS method
and AHP procedure. This method has a good accuracy, low cost, and it can be applied in other
area even though different characteristic with the study area.

. The effective filter was introduced to make easier the flooded area extraction. The advantages
of the proposed filter (i.e., double filter) are reduce the speckle, enhanced the edge and detail
object. Furthermore, the double filter increased the visual performance of the image.

. The accurate flood extracted method was evaluated (i.e., binarization). The accuracy of this

method was 94% by Kappa coefficient.
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