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Velocity Analysisof Flow Passing over a Vegetated Slope
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ABSTRACT

The sheet flow or overland flow was simulated by the theory of laminar flow passing over a
grassed slope with wood. The flow region was divided into two layers (vegetation layer & soil layer)
or three layers (wood layer, vegetation layer & soil layer) according to the water depth. The
Navier-Stokes equations were employed to govern the flow in the wood layer, and the Biot’s theory
of poro-elasticity was applied to delineating the flow in vegetation and soil layers. These equations
were simplified, modified and nondimensionalized under different vegetation situations, and then
solved analytically. As a result, the velocity distributions were derived by a semi-analytical approach

for understanding the flow mechanism.

(Keywords : Biot’s theory of poro-elasticity, vegetation flow, velocity distribution)
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Table 2 Parameters for various woody plants arrangement

257 In/ls Ujs U Y Cy
(a) 2 0.2276741 0.1302958 0.0015915 0.9814
(b) 1 0.1706176 0.1058532 0.0014975 1.9567
(©) 172 0.1623486 0.1021571 0.0014809 2.1907
(d) 1/6 0.1174875 0.0810461 0.0013720 9.7165
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Table 3 Parameters for vegetation layer in emergent condition
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Figure 7 Velocity profiles with varied density

of centipede grass in emergent condition
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