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HYDROLOGICAL STUDIES ON SMALL
MOUNTAINEOUS DRAINAGE BASIN (I)

Discharge of Dissolved Matter and Bed Load Material
from the region of weathered granite

By Kazuo OKUNISHI and Takako NATSUKAWA

Synopsis

As a part of IHD researches of the Lake Biwa area, it is intended to investigate the
interaction between the hydrologic cycle and the geomorphologic processes such as weath-
ering, denudation of slopes, and channel processes in small mountaineous watersheds.
At first, four month’s observation on the yield of water, dissolved matter, and sediments
from the experimental basin in weathered granite region of the Daido River area was
carried out from the summer to the autumn of 1967.

The runoff water from the basin involves small amounts of Ca**, Mg**, and HCOs~
ions, which suggests that the chemical weathering processes are less significant than the
mechanical ones. The base flow is of good durability, and is attributable to the storage
in the sand deposit in the tributary valleys due to its similarity in water quality to the
surface runoff water.

Soil conservation practice was carried out in the autumn of 1966, and little sand was
supplied from the bare mountain slopes. The bed load material deposited at the gauging

station is attributable to the erosion of the sand deposit in the valleys.
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Fig. 1 A map of the West Arakawa River basin and the
neighboring 'streams, Different drainage patterns
suggest the different geomorphological processes in
these basins. The hatch shows the sterile areas.
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Photo. 1 A general view of the experimental basin (within the
dotted line).
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Fig. 2 A map of the Takigatani experimental basin. The bare areas (hatched part)

are frequent near the ridges. ——+«——+—— shows the devide.

Photo. 2 A bare ridge in the experimental basin before the soil

conservation practice.
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Photo. 3 Sand deposit in a tributary valley re-eroded by the
stream.
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Fig. 3 The hypsometric curve (A) and the longitudinal cross
section (B) of the experimental basin.
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Fig. 4 Major results of the observation at the exit of the experimental basin. The chemical
data shown by circles, small dots, and crosses are gotten by mannual sampling,
with a large automatic sampler, and with a small automatic sampler, respectively,.
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Fig. 5 Comparison of the accumulated values of Fig. 6 Examples of surface runoff.

rainfall and runoff.
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Fig. 7 Nondimensional unit hydrographs.
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Fig. 8 Coefficient of surface runoff as a function of the
total rainfall.

00

o [ 10 15 20 days

Fig- 9 Recession curves of subsurface flow (dots) and base flow (circles).
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Fig. 10 Concentration of dissolved matter in the runoffijwater.
Surface runoff occurred only on August 22 nd and]23 rd.
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Fig. 11 Discharge of dissolved silica as a function of the discharge
of water. The slope of the straight line shows the mean
concentration in subsurface flow and base flow.
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Fig. 12 Concentration of dissolved silica in surface runoff water calculated with the
equation of mixing. Only the values within the circle are significant.
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Fig. 13 Particle size distribution curve of the bed load material
deposited at the gauging station.
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Fig. 14 Transport capacity of bed load material by the stream
calculated with the Einstein’s bed load function.
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Table 1 Comparison of the the measured and calculated values
of the discharge of the bed load material.

2 5 103

Calculated (litre)
Fig. 15 Comparison of the measured and calculated values of the

discharge of the bed load material from the basin.

(D)
period megﬁl)red calglg gted 1g(/:l)3 pealé Iﬁijﬁ‘;“ge
Aug. 14—22 28 134 0.21 17.6
Aug. 22—23 65 84 0.76 6.3
Aug. 27 15 21 0.71 3.3
Aug. 31—Sept. 1 37+ 74 0.50* 10.1
Sept. 9—13 50* 82 0.61* 4.7
Oct. 2731 44 6393 0. 007 37.0

* A part of the bed load material was washed away from the gauging station,

The true value would be larger.
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