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A COUPLED RUNOFF MODEL OF SURFACE FLOW
AND SUBSURFACE FLOW

By 7akuma TAKASAO, Michiharu SHUBA and Shengping ZHANG

Synopsis

It has been recognized that surface flow and subsurface flow interact with one another in
hilislope hydrologic processes. However, in most of runoff models, the interaction has been
completely neglected or only conceptually taken into consideration., The aim of this paper is to
combine a two-dimensional saturated-unsaturated subsurface flow model with a one-dimensional
overland flow model to form a coupled model and to try to elucidate the hillslope hydrologic
processes with it. The mathematic model is solved by the Galerkin Finite Element Method. Itis
very unique that surface flow and subsurface flow are treated as a simultaneous system. With
the coupled model, we simulate the influences of soil hydraulic properties, rainflux and hillslope
geometry to runoff characteristics. By the simulation, it becomes clear that return flow plays a
great part in the interaction between surface flow and subsurface flow,
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Fig. 1 Region of flow for a coupled model of Neuman (1973)'* 3 BKEREIC DV TRDPE
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Fig. 2 Continuity of surface curvilinear coor-
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Fig. 3 Velocity vector and pressure head. At left: ordinary triangle element, At right:
superparametric element.
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Fig. 4 The maximal pressure head error and flow quantity error.
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Fig. 5 Surface runoff and subsurface runoff change with saturated conductivity and roughness for
steady flow.
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Fig. 6 Functional relationships between relative conductivity, moisture content and pressure head.
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Fig. 7 The changing hydrographs for unsteady flow.
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