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Studies on the estimation method of tsunami damage using GIS and image processing
_ ~ of satellite images
- Faster estimate of victims and the number of affected house number -

OShoji KUBOZONO™  Satoshi YAMADA™

Keywords: Tsunami inundation zone, Damage grasp, Image processing, GIS

1. Introduction
The Tohoku-Pacific Ocean earthquake resulted in a tsunami, which, in turn, caused extensive damage to a large area of Japan’ s
coast. A national policy recovery plan has been formulated, but this national policy must be further developed and it would be

important to quickly and accurately obtain budget figures for this.

2. Research outline

Previous researchers assessed tsunami damage by 1) visiting the damaged sites, 2) viewing the color of photographs and changes in
the photograph’ s color, 3) viewing changes in the distribution of roofs in cities and towns, and 4) observing a change in the
distribution of water and flora.

However, some of these studies were flawed in the following ways: 1) their protocols were time consuming; 2) incorrect colors result
in people occasionally mistaking the tsunami’ s damage range; 3) only buildings that were completely destroyed were recognized;
and 4) there is less plant life in urban areas and, therefore, they cannot fully grasp the damage, particularly in areas with frequent
fallen leaves.

We propose the following methods to solve these problems. First, we identified tsunami flood areas using image processing. The
image processing mean the amount of change in the fractal dimension and image correlation using RGB values, HSI value and the
distance from the origin of the XYZ color system. Second, we calculated the number of houses in these flood areas using GIS

analysis. Third, we calculate the population of the region of the tsunami’ s inundation using the GIS.

3. Result

We used four methods of image processing to assess the extent of the tsunami’ s flooded area, and examined which method best
captured the full extent of the damage. The image processing method that relied on a variation of the fractal dimension gave us the
best results among the four. Using this method, the highest percentage of correct answers regarding building damage using GIS was
76.21%. The percentage of correct answers regarding the first report of tsunami and earthquake damage was 5.5%. Therefore,
directly comparing these would not be appropriate. However, the correct answer rate of building damage and the inundation of the
tsunami’ s area was appropriate. This was calculated by the method proposed above. However, when determining the tsunami’ s
flooded area, we arbitrarily set the threshold value as different for each image. Additionally, when the image analysis was completed,
we manually delivered the data, which was time consuming and complicated. In the future, we will expand our analysis of the
tsunami area over a maximum altitude. Additionally, we must find a way to increase accuracy and develop tsunami inundation zone

discrimination software that can manipulate the threshold, thus shortening the analysis time.

*1 Graduate Student, University of Ritsumeikan
*2 Assistant Prof.,University of Ritsumeikan, Dr.Eng.
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