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RUNOFF PROCESS, SEDIMENT YIELD AND TRANSPORT
IN A MOUNTAIN WATERSHED (11)

By Kazuo ASHIDA, Tamotsu TAKAHASHI and Toyoaki SAWADA

Synopsis

Observational studies on the runoff process, sediment yield and transport have been carried out
in an experimental basin, Ashiaraidani (6.5km?), which is a tributary of the Jintsu River in Gifu
Prefecture, Japan. In this basin all aspects of sediment transportation which appear in the mountain
ravines, namely, bed load, suspended load, wash load, and debris flow can be seen under various
rainfall and discharge conditions.

Erosion processes of the bare slopes and gully walls, and transports of gravels on the steep channel
as contact load and accompanying stream channel variations are discussed in view of the observed
facts in the Ashiaraidani. The process and mechanism of sediment transport during a flood on the
steep channels with stair-like sequences of pools and chutes in the Hirudani basin (0.85 kin?) were
partially revealed through the observation of flow discharge, sediment discharge and sediment storage
variations in the pools.
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Fig. 1 Plan of the Ashiaraidani experimental basin and the arrangement of equipment
for observation. The symbols in the figure are; A: The observatory, B-1:
Hirudani station, B-2: Upper Hirudani station, B-3: Hirudani branch
station, C: Fukadani station, D: Shiramizudani station, E: Kurodani
station, F: Pluviometers, G: 8 mm cinecameras, H: Observation area
of gully erosion, 1, J: Survey area of gully erosion, K: Observation area
of bare slope erosion.
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Fig. 2 Conceptual diagram of the measuring Fig. 3 Conceptual diagram of the equipment
system for gully wall erosion. for the measurement of bare slope
erosion depth.
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Fig. 4 Grain-size distribution of bare slope
sediment.
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Fig. 5 Relationships between erosion depth and
slope gradient on bare slopes.
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Table 1 Erosion rates on the bare slope in the Shiramizudani basin.

Location No. ! Average Erosion depth (cm)
gradient Oct. 1980~June 1981 June 1981~Sep. 1981
1 22° 6.2 0.8
2 25° 0.8 0.3
3 15° 2.1 0.2
4 12¢ 1.1 0
5 22° 2.9 0.2
6 25° 7.4 0.6
7 28° 2.8 0.2
8 30° 1.7 0.3
9 28° 9.6 0.7
10 32° 6.7 0.2
11 30° 12.3 0.6
12 16° 2.7 0
13 20° 2,9 0
14 30° 0 4]
15 30° 4.1 0
16 25° 0 0
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Fig. 8 A view of flowing state and channel variations during a flood on the Ashiaraidani
from the recorded T V video tape. A-B, C-D: 10 m, A-C, B-D: 20 m.
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An example of the measurement of the
rainfall (R), the discharge of water (Q)
and the observational results and the
calculation results of sediment discharge
(Qs) at Ashiaraidani river.
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Fig, 11 Relation between flow rates and sediment
discharge on the Ashiaraidani river.
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Fig. 12 An example of the measurement of the rainfall(R), the discharge of water (Q)
and sediment (Q;) on Hirudani river.
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Fig. 13 An example of the measurement of the rainfall (&), the discharge of water (Q)
and sediment (Q;) on Hirudani river.
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