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HYDROLOGICAL STUDIES ON SMALL MOUNTAINOUS
DRAINAGE BASIN (IH)

Characteristics of Local Groundwater Formed at the
Heads of the First-order Valleys

By Kazuo OxkunisHI and Shuichi Esum

Synopsis

The base flow from Takigatani experimental basin in the Tanakami mountain range, Shiga
prefecture, occurs mainly from the local unconfined aquifers at the heads of the two first-order val-
leys. The investigation of the aquifers and the continuous observation of the groundwater level
were carried out to elucidate the characteristics of the water balance of the aquifers. The three
mathematical models, the nonsteady linear model, the quasi-steady nonlinear model and the
numerical model, were used at the processing of the observational data. The time variation and the
quantity of the groundwater recharge were correctly estimated through the nonsteady linear
model and quasi-steady nonlinear model, respectively.

It was found that the aquifer of A-valley transforms the surface runoff from the mountain
slopes to somewhat similar to the subsurface runoff, and that it does not eventually modify the
subsurface runoff and the base flow from the mountain slopes. It was also found that the charac-
teristics of the sediment production from this basin can be explained by the sediment balance at
the sand deposits associated with the water balance at the heads of the first-order valleys.
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Location of Takigatani experimental basin (shown by the rectangle).
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Fig. 1

Fig. 2 A map of Takigatani experimental basin. N and N, 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. 3 A cross section of the unconfined aquifer in A-valley. The line A-A is the ground surface,
B-B the interface between the coarse sand (1) and the silty sand(2), and C-C the surface
of the weathered granite (4), the mark 3 being a transient zone. The lines Hy-H, and H,-H,
represent the water tables on July 19 and on November 8, 1972, respectively.
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Fig. 4 A long term variation in the groundwater level at different stations in A-valley. The
datum level is common with Fig.3.
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Fig. 5 The geometric model of the aquifer in A-valley simplified from Fig. 3
for the establishment of the basic equations.
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Fig. 6 The spatial distribution of the time change in the groundwater level
in A-valley. The position of the downstream boundary is determined
by the linear extrapolation as the point where no change in the
groundwater level is found. 1-Jul. 17~Aug. 20, 2-Aug. 20~ Aug.
24, 3-Aug. 24~Sept. 7, 4-Sept 7~Sept. 21, 5-Sept. 21 ~Oct. 18.
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Table 1 The values of the parameters of the aquifer of A-valley.

July August and November
L 313 m 29.0 m
a 0.09357 0.09357
hy 0.425 m 0.508 m
As 1,810 m? 1,810 m?
A, 2,490 m? 2,490 m?*
BK 14.3 m?/h 14.3 m?/h
BT 11.9 m3/h 3.66 m®/h
TIS 363 m?/h 112 m?/h
BS 0.033 0.033
K|S 436 m/h 436 m/h
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Fig. 7 The depth of the groundwater in the coarse sand layer (%) at A25 and A4 in July 1972.
1- the observational value, 2- the value calculated according to the curve 1 in Fig. 8, 3-

the one according to the curve 2 in Fig. 8.
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Fig. 8 The groundwater recharge (R) calculated from k at A25 and A4 in July 1972. 1-

through the equation (13), 2- through the equations (23) ~ (25).
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Fig. 9 The depth of the groundwater in the

coarse sand layer (%) at A25 and A4 in

~august 1972. See Fig. 7 for the legend
replacing “Fig. 8” with“Fig. 10”.
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The groundwater recharge (R)
calculated from z at A25 and A4 in
August 1972 . See Fig. 8 for the

legend.
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Fig. 11 The depth of the groundwater in the Fig. 12 The groundwater recharge (R)
coarse sand layer (£) at A25 and A4 calculated from 4 at A25 and A4 in
in November 1972. See Fig. 7 for the November 1972. See Fig. 8 for the
legend replacing “Fig. 8” with “Fig. legend.
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