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Abstract

This thesis proposes a method for geographical analysis using digital elevation
data. In recent years, Global Warming caused by increase in greenhouse effect gas
is considered as a serious problem. Global Warming causes not only the rise of
average temperature but also increase in heat wave, heavy rain, drought, and so
on. In particular, the increase in heavy rain is a serious problem in Japan. This is
because about 70 percent of the whole territory of the nation is mountainous region.
The possibility of sediment disasters such as avalanche of earth and rocks,
landslides and landslide dams by the heavy rain in mountainous region is very
high. In order to decrease the damage caused by these disasters, the national and
local governments are conducting not only landslide prevention works but also
issues of hazard maps. Generally, the amount of hazard map publication
expenditure 1s less than the one for landslide prevention works. However, in some
cases, it costs long hours and a lot of amount of money to make a hazard map. This
is because the map is created through investigation of danger spots with paper
maps, and a more detailed field survey. In addition to this, by lack of criterion of
judgment, there is also a problem that the results differ with different persons. In
order to create hazard maps efficiently from now on, it is desirable to introduce a
tool which supports hazard map investigation operators.

In view of this need, this thesis aims to extract critical points on the terrain
surface using digital elevation data. First, we create surface model by interpolating
the digital elevation data. Then, we search local minimums on the model as
candidate for critical points. Finally, we apply filters to the extracted points, and
obtain pits and basins as critical points.

We confirmed the effectiveness of the proposed method through several numerical
experiments. The result would imply that the proposed method can be used for
hazard map operator support tool.
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