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Synopsis

The objective of this study is to evaluate the risk of floods by modeling rainfall
patterns during recent disaster events and applying them to various river basins with
different basin geography using a distributed hydrological model. As the first attempt,
we tried to change the incoming rainfall patterns by rotate its directions from 90 degrees
to 270 degrees from the original rainfall direction. Then, we detected the worst cases of
flood hazards considering rainfall patterns and basin geography in several major river
basins in Japan. As the second attempt, the relationship between specific river flow and
basin shape, gradient, and channel density of the 109 class-A river systems in Japan was
investigated. As a result, a weak correlation was found between the specific peak flow
and the designed high-water flow with the basin shape, but no clear relationship was
found with the annual average flow. Furthermore, it was found that the larger the slope
of the basin, the larger the flow rate. However, no clear relationship was found between
the water density and the specific flow rate.
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Fig. 1 Sample of rainfall pattern. (Original pattern is 0°
and others are rotated counterclockwise around the

center of the basin.)
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Fig. 2 Spatial distribution of rainfall area and average

precipitation of the Hiji River basin
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Fig. 3 Hyetograph and Hydrograph at Oozu point of the

Hiji River basin.
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Fig. 4 Difference of river discharge of each tributary in

the Hiji River basin.
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Fig. 5 Spatial distribution of rainfall area and average

precipitation of the Katsura River basin
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Fig. 6 Hydrograph at Hazukashi point of the Katsura

River basin
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Fig. 7 Spatial distribution of rainfall area and average

precipitation of the Takahashi River basin
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Fig. 8 Hyetograph (Upper) and Hydrograph (Lower) at

river mouth of the Takahashi River basin.

3.4 REMEOHERIET (kL)

Fig. 9TAE109—#kKZOFEEK 2R L T
5. —T, WERIREE, RO ELO2E
MIMAFEA TR LZE RO NS (LT 5, 2019)
B, ZIZTH, WKBERT U IVICERT A
B, Wk KEE O b 0 AR O 2 H

— 368 —



W5 Z &Izl

T T T T T T T T
130 132 134 136 138 140 142 144 15

Fig. 9 Basin shape ratio of the 109 class-A River basin.
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Fig. 10 Basin relief ratio of the 109 class-A River basin.
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Fig. 11 River density of the 109 class-A River basin.
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Fig. 12 Specific peak discharge (m?/s/km?) of the 109

class-A River basin.
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Fig. 13 Design flood per unit area (m3/s/km?) of the 109

class-A River basin.
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Fig. 14 Annual average discharge per unit area
(m?/s/km?) of the 109 class-A River basin.
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Fig. 15 Relationship between basin topography (Upper: Basin shape ratio, Middle: Basin relief ratio, Lower: River

density) and flood potential (Left: Specific peak discharge, Center: Design flood per unit area, Right: Annual average

discharge per unit area).
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