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NUMERICAL ANALYSIS OF TWO-DIMENSIONAL TRANSIENT
SUBSURFACE FLOW IN BARE SLOPE

By Taro Oxa

Synopsis

In this paper, the two-dimensional governed equation of the transient saturated-unsaturated
subsurface flow is numerically solved by the successive overrelaxation technique on a finite difference
scheme for a bare slope of a watershed. On the basis of the numerical solutions, some characteristics
of the subsurface flow in the bare slope are discussed to elucidate the soil moisture movement, the
rising and falling processes of saturated zone, and hydrographs of groundwater runoff.

Moreover, a simplified numerical method is presented to deal with the problems of transient
two-dimensional subsurface flow. This model takes the modified and extended form of the linked
model proposed first by M. F. Pikul et al. [1974]. The solution by the modified linked model
shows good agreement with the result obtained by the numerical analysis of the two-dimensional
equation.
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Fig. 3. A flow region and its nodal network for the numerical calculation (Case A).
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