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Synopsis

Hydrogeomorphology of a zero-order subbasin in the Kamagatani Experimental basin
was examined. This subbasin is drained by a small spring. Topography and the topsoil is
much different from those in other zero-order subbasins in this experimental basin.

Trench cut and electrical prospecting revealed that the topsoil is essentially colluvium
consisting of angular boulder and clayey matrix. No stratification is recognized and no
lateral flow of water exists in the topsoil. The topsoil is underlain by fractured bedrock and
further by a zone of low electrical resistivity which suggests saturated zone. -The spring is
fed by the flow in a conduit which has been formed by the subsurface erosion at the bottom
of the colluvial soil.

Hydrological analysis of the discharge of the spring revealed that the spring is recharged
by the precipitation on one tenth of the area of the subbasin. It was suggested that the
percolation of rainwater through the colluvial soil recharges a Darcy flow on the surface of
the bedrock or in the fissure within the bedrock, which is led to the spring.

While other zero-order subbasins in the Kamagatani Experimental Basin are character-
ized by surficial landslides and the throughflow along the interface between different soil
horizons, rarer occurrence of larger landslides is coupled with the lack of throughflow in this
subbasin. It can be said that two kinds of hydrogeomorphological systems are working in
this experimental basin.
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Fig. 1. A plan of the Kamagatani Experimental Basin. A : Snow-melt observation site,
B: Gauging station, A-1~B-12: Sites of soil survey with a cone penetrometer,
V.7 etc. : Zero-order basin.
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Fig. 2. Distribution of specific electrical resistance of the ground along the bottom of
V.7 basin. The broken line suggests a landslide which removed the topsoil and
dumped it at the downslope part.
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Fig. 3. Hydrographs of the Kamagatani Experimental Basin at site B in Fig. 1 and the
spring in V.7 presented as the specific discharge using the drainage area measured
on the map.
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Fig. 4. Diurnal change in the discharge of the spring of V.7 due to evapo-transpiration.

The notches on the abscissa represent 0:00 or 12:00 of each day.
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Fig. 5. A hydrological model of recharge area of
the spring. 7 : Infiltration (approximated
by rainfall), E: Evapo-transpiration, F:
Percolation, x : Horizontal distance from
the spring, 7 : Travel time of the kinematic
wave of Darcy flow. Evapotranspirating
flux is drawn from the saturated zone in the
downslope part and from the unsaturated
zone in the upstream part.
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Fig. 7. An example of the result of hydrological analysis by Eq. (9). Solid line and chain
line represent the calculated and observed discharge of the spring, respectively.
The two-dot chain line shows the storage in the tank model (Fig. 6) in the scale
common with that of hourly rainfall.
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