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SOIL MOISTURE AND RUNOFF CHARACTERISTICS IN A
SMALL MOUNTAIN WATERSHED

By Kohkei TANAKA, Shiomi SHIKASHO and Masalkiro SEGUCHI

Synopsis

This research aims at the study of the occurrence of runoff phenomena and its characteristics
through the dynamic (in terms of time and space) behaviors of soil water flow in the mountainous
watershed.

In this paper, the study of the runoff problems was carried out, mainly using the various soil
moisture suction data of sub-surface soil water observed at 3 points in a study watershed.

After some careful examinations and study of these data, the results are summarized as follows.
1) On the dynamic behaviors of soil water in the surface layer, there is a great diffcrence between
the surface soil on the foot slope close by the mountain stream and the other points.

2) It seems that when the surface soil of the slope is dry or in the initial stage of runoff, the wet soil
of the slope in the proximity of a stream or the stream itself contribute considerably to the area
producing runoff.

It is infered that the area producing runoff expands in the direction of the slope as raining
prolonged.

3) The results of this observation made in the study watershed proved the propriety of the model of
“Partial Area Concept’.

4) 1In this watershed the flow in the surface layer can be divided into sub-surface flow and laminar
surface flow, by border of about 7 mm of storage depth.

5) The parameters Z and & in the storage function equation (1) are closely related to the behaviors
of the flow on the surface layer and the average scale of the area producing runoff for each occurrence.
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Table 1. Characteristics of the study basin. = ER o .
Area [ 0.095km? o+
Stream length ‘} 265m
Mean stream gradient } 0.22 0.1 bbb sl
s { 10 100 1000
Catchment width i 179m Slope length (m
Mean slope gradient | 0.37 Fig. 2. Hazen plots on the lognormal

probability paper of slope length.
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Table 2.  Measurement period.

: Contours in wmeters from a dotum point
==es it oGully Measurements Period
3 lensiometer plot ) B o

* Rain gauce in the forest . .
O : Rain gouge stalled on the stem Rainfall in the open | Aug. 17, 1981

Rainfall in the forest | Sept. 16, 1981-

S— .
5 ~— o \\ Stemflow Sept. 21, 1981-
Streamflow Aug. 17, 1981-
! Gullyflow Sept. 16, 1981~

Soil moisture suction | Aug. 17, 1981-Dec. 1, 1981
Apr. 7, 1982-
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Fig. 10. Relationship between unsaturated
conductivity and soil moisture con-
tent at 10 cm depth from surface.
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