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In the recent years, debris flow disasters have been occurring frequently following torrential
rains, and erosion control plans are being studied with regard to all mountain streams to reduce debris
flow disasters. However, since several mountain streams that can become targets of debris flow exist,
the maintenance is difficult. Therefore, to conduct a considerably effective erosion control plan, a
method using numerical simulation of debris flow has been proposed. Further, a method of developing
hazard maps using simulation has been proposed and even put to practice.

However, to conduct the debris flow simulation, since it is necessary to confirm the on-site
conditions and set one by one, the topographic shape, mountain stream width etc., it was difficult to set
the conditions for an extensive number of mountain streams mechanically. Moreover, in the
development of hazard maps using debris flow numerical simulation, when using two-dimensional
analysis, a representation method has been established where although the analysis result can be directly
used as the hazard map, input data creation and analysis takes time. Further, when using
one-dimensional analysis, although the input data creation is similar to that of the two-dimensional
analysis, analysis can be conducted much rapidly than the two-dimensional analysis. However, since a
planar two-dimensional representation method that can be easily deciphered by people has not been
established, the development of hazard map itself becomes difficult.

Therefore, in this study, to optimize the use of the debris-flow simulation software and make it
possible to readily draft the erosion control plan, we developed a method to automatically extract the

“longitudinal and transverse shapes” and the “mountain stream width” from the airborne laser



measurements and developed a program. Further, in addition to displaying the results of applying the
developed program to the mountain streams in the northern part of Kiyomizu-dera, we analyzed the
effect of the extraction conditions of “longitudinal and transverse shapes” and “mountain stream width”
on the analysis results and evaluated the scope and validity of the conditions for the development and
usage of various data. Moreover, to convert the one-dimensional analysis results that displayed only the
longitudinal profile graph of the riverbed into a hazard graph that can be readily deciphered, we
developed a “planar two-dimensional representation method that considers the river channel width
(stream width)” and “a method that accurately reflects the river channel topography using airborne laser
measurements and expresses the water surface range, sediment deposition, and erosion range in a planar
two-dimensional representation that can be displayed on a topographic map.” In addition, we developed
a program to output it as GIS data. As an example of applying the planar two-dimensional representation
method that considers the river channel width, we present the application of the developed program with
regard to the Shirakawa River in Kumamoto Prefecture. As an example of applying the method of planar
two-dimensional representation using airborne laser measurements, we present the application of the
developed program on the mountain streams in the northern part of Kiyomizu-dera. In addition, by
developing it into a two-dimensional plane based on the displayed examples of maximum water depth
and maximum flow velocity, and the example of time series change of water depth. We have
demonstrated that the analysis results can be readily understood. Further, a combined example of the
planar two-dimensional analysis results and one-dimensional analysis results that are often displayed

separately is illustrated.



