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RAINFALL INFILTRATION AND GROUNDWATER
RUNOFF IN BARE SLOPE (2)

——Approach to Runoff Model——

By Zaro Oxra and Mutsumi Kapova

Synopsis

As the first step of the study to approach runoff process in mountain area, hydrographs observed
at the outlet of a slope lysimeter were simulated applying the mathematical model composed of
equations of soil moisture movement and groundwater flow.

First, the fundamental equations were solved numerically assuming that capillary zone consists
of thin upper and thick lower soil layers. As the result of calculation, it was recognized that the
fundamental model could be used to explain the observed hydrographs.

Next, the possibility of simplification of the fundamental model was examined utilizing the
above mentioned results. The simplified model consists of co-axial representation of typical factors
relating to rain infiltration to separate surface runoff component from rainfall and the functional
representation of soil moisture flux by averaged soil moisture content in every soil layer. This model
was also able to explain the observed hydrographs.
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Fig. 1 The longitudinal profile of a container in slope lysimeter.
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Fig. 3 Relationships between soil suction head
and soil moisture content.
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Fig. 5 An example of observed and calculated hydrographs of groundwater runoff.

Table 1 An example of water balance.

Observed. Calculated.
mm, %; mm %
Surface runoff z 75.7 J 18.2 ' 72.8 | 17.5
Groundwater runoff 199.1 | 47.8 - 193.6 | 46.5
Evaporation from Soil surface, etc. . 141.7 | 34.0 : 150.0 | 36.0

\ i

Rainfall: 416.5 mm Evaporation: 161.2 mm (Aug. 29-Nov. 12, 1971)
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Fig. 6 Infiltration rate in rain period. (Shaded part represents surface runoff component.)
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Table 2 Comparison of observed and calculated surface runoff.

Surface runoff

Rainfall -
J Observed. Calculated.
T "mm mm % mm' %
Sep. 6, 7 93 34.4 36.9 30.9 33.2
Sep. 26 76 o 35.6 ¢ 46.9 41.9 55.2
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Fig. 8 Soil moisture distributions in rain period.
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