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Study on Surface Runoff (Part 1)

— Effects of Rainfall Intensity on Surface
Runoff from the Experimental Plot —
By
T. Kinosita and K. Nakane

National Research Centre for Disaster Prevention, Japan

Abstract

In order to make clear the mechanism of surface runocff, the authors carried
out experiments of surface runoff induced by heavy rainfall on the man-made slope
in the rainfall simulator of the National Research Center for Disaster Prevention,
The experimental plot forms a slightly concave slope and its area is 102 m® It bad
been left outdoors for two years. Roots of grasses in summer and freezing in winter
had made the surface soil porous. The range of the intensity of rainfall produced
by this simulator is 20—100 mm/hour which covers almost the whole range of heavy
rainfall in Japan. Surface runoff, which includes a short-period interflow in this
report, appears in every simulated storm.

The following results were obtained.

(1) Runoff increases with rainfall intensity, It also increases with time when
a constant intensity of rainfall is applied. The runoff hydrograph induced by a
constant rainfall about 20—30 mm/hour gradually increases with time. The hydro-
graph by 50 mm/hour shows two saturation curves which imply existence of two
kinds of infiltration. The hydrograph by 75—100 mm/hour consists of multi-satura-
tion curves.

(2) The loss which is defined as a difference between the rainfall intensity
and the surface runoff increases with rainfall smaller than 50 mm/hour, while it

decreases with rainfall about 75—100 mm/hour. This fact means that the runoff

ratio rapidly increases with rainfall about 75—100 mm/hour and therefore agrees to
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such a big runoff ratio. that is nearly equal to one, is recorded in field observation
during periods of heavy storms.

(3) A big surface runoff suddenly appears by the heavy rainfall which succeeds
to weak rainfall. This fact means that initial wetness may be an important factor
for a rise of surface runoff,

(4) The three-wave rainfall has a different type of loss, which gradually tends
to a constant.

(3) All depletion curves generally coincide with each other on a semilogarithmic
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Fig. 1 Grain size distribution of surface soil.
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Table 1 List of experiments.
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Fig. 2 Hydrographs of surface runoff from the experimental
plot induced by constant intensities of rainfall.
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Fig. 6 Loss curves of constant intensities of rainfall.
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Fig. 11 Depletion curves of surface runoff after the constant intensities of rainfall,
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Table 2 Soil moisture of the surace layer before and after experiments.
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