Interactive Processes

Infiltration and Unsaturated Flow

The WEHY model uses an upscaled version of the Green and Ampt equation to
simulate infiltration and unsaturated flow within the soil at hillslopes (model
computational units). The model is capable of tracking soil moisture through the root
zone, the underlying impeding layer, and remaining unsaturated zone down to the deep
unconfined groundwater table. WEHY allows for different layers to saturate at different
times, which allows the computation of subsurface storm flow as well as seepage to hill
slopes and channels. The unsaturated zone is dynamically linked to the groundwater
component of the model in order to simulate the recharge of the aquifer from infiltrated
water. Depletion of soil moisture in the root zone due to plant root water uptake is also
simulated in WEHY as is drying of the surface layer due to evaporation. Schematic
descriptions of the infiltration, unsaturated flow and evapotranspiration processes, as
conceptualized by the WEHY model, are shown in Figure 1 above and Figure 3 below.

The MIKE-SHE model computes infiltration in its unsaturated zone module.
MIKE-SHE has three options for simulating the unsaturated zone. The first uses a one-
dimensional representation of the governing equation of unsaturated flow in the vertical
direction. The second is a simple gravity flow method that ignores capillary suction
pressure, and the third method is a simple two-layer water balance model for shallow
water tables. The unsaturated flow is dynamically linked to the groundwater module to

update the location of the water table. It is also dynamically linked to the overland flow
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