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The relationship between basin environmental change
and runoff ratio on Chikuma basin

Noriaki Socawa “, Goro ToMIDOKORO *, Kazutomi KOIKE " ~,
Masashi Toyorta *, and Tatsushi HoNnmMA ™ **

Abstract

The relationship between basin environmental change and runoff ratio is described
on Chikuma basin. First, the improved length of the Chikuma river, the expansion rate
of sewerage system, housing area, cultivated area and basin population were used as
the variables of environmental change. Next, the principal component analysis was
applied to these variables. In result, the first principal component was found to be
almost occupied. Therefore, it was defined as the basin development index. Finally, the
relationship between the basin development index and the runoff ratio was
investigated. The runoff ratio rises at Tategahana and Koichi in proportion to the
basin development index. However, the runoff ratio at Kuisege had no change
although the basin development index rises with time. The reason can be considered as
follows: the runoff ratio rises in proportion to the peak discharge; the peak discharge
at Tategahana and Koichi had no change with time, however, the peak discharge at
Kuisege decreased with time.
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Fig. 1 Tategahana basin of the Chikuma River
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Fig. 2 Hydrographs at Tategahana, Koichi, and Kuisege (1982.7.31~8.6)
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Fig. 3 Improved length of the Chikuma river
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Fig. 4 Expansion rate of sewerage system
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Fig. 10 Relationship between first principal
component score and runoff ratio
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