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HYDROLOGICAL STUDIES ON SMALL MOUNTAINOUS
DRINAGE BASIN (1IV)

—Characteristics of Long Term Runoff Components From Mountain Slope—

By Shyuichi Esumi and Kazuo OKUNISHI

Synopsis

The groundwater recharge was calculated from the groundwater level observed at the local
unconfined aquifer at the head of a first-order valley in the Takigatani experimental basin from the
mountain slope to the aquifer, according to the method developed in the former paper. This result
was used to construct the function of influence between the precipitation and the groundwater re-
charge, averaged for the period of the observation of the groundwater level. A technique of the
inverse transform of Duhamel integral was applied in it.

The groundwater recharge was again calculated from the precipitation and the function of
influence and compared with that formerly calculated from the groundwater level, in order to
examine to what extent the runoff characteristics of the mountain slpoe was reflected by the
function of influence.

Although the function of influence represents the average aspect of the runoff from the mountain
slope, it was found that the surface runoff component of the recharge was not correctly represented
by the function of influence, and that the deviation between the two values of groundwater recharge
described above showed a long term variation, because the percentage of the evapotranspiration loss
varied in long period, due to the change in the soil moisture conditions.
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Fig. 1 A map of Takigatani experimental basin.
N and Ny are the gauging stations. Al
etc. and Bl etc. are the auger holes at the
sand deposits in A-valley and B-valley,
respectively.
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Fig. 2 A long term variation in the daily groundwater levels at different stations in A-valley.
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Fig. 3 A long term variation in the groundwater recharge ». The circles represent the calculated
values from groundwater levels, and the continuous line represents simulated » from
precipitation using the function of influence (shown in Fig. 9).
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Fig. 4 Daily values of the function of inflience calculated for different periods.
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Fig. 5 Precipitation and the hourly groundwater
recharge calculated from groundwater
level, in the period between 18 : 00, Oct.
27 and 9 : 00, Nov. 4, 1973.

Fig. 6 Function of influence calculated according
to the data shown in Fig. 5.
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Fig. 8 Function of influence calculated according
to the data shown in Fig. 7.
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Fig. 9 Function of influence synthesized from Fig. 4, Fig. 6 and Fig. 8.
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Fig. 10 Precipitation, groundwater recharge calculated from groundwater level, its deviation from
that calculated from rainfall by the function of influence, and the suction of soil moisture
on mountain slope at the depth of 197 cm, 148 cm, 98 cm and 49 cm.
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