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Hydrodynamics will be applied to delineate the overland flow in this study. This investigation
includes the cases of flow passing over a bare ground and vegetative ground. In this study, we aim to

figure out how vegetation influences streamwise velocity by analyzing the velocity of flow passing
vegetative ground and dividing the flow field into two regions: homogenous water-layer/
vegetation-layer and permeable soil-layer. The soil and vegetation are both regarded as porous media
and the flow inside the two layers is porous media flow. Thus the nonzero velocity at the ground

surface could be estimated.

The velocity distribution in laminar flow is solved by simplified Navier-Stokes equations and
Song's (1993) laminar model based on Biot's poroelastic theory. In addition to the development of the
fundamental theory, the analytical solution of the velocity profile will be obtained. The velocity will
increase when the water depth, the slope or the porosity of vegetation-layer increase. The better
permeability of soil layer will increase the velocity, but it has little influence on the velocity above the

ground.

After the analytical solution of the velocity profile is obtained, the average velocity of overland
flow passing over a vegetative or non-vegetative sloping plane is also calculated. The average
velocity of this study is compared with those calculated by Darcy-Weisbach definition and
kinematic-wave equation, respectively. The result of kinematic-wave equation is the largest. When
the flow passes over a bare ground, the present result is between the result of kinematic-wave
equation and that of D-W definition. When the vegetation becomes denser, the average velocity of the
vegetative ground and that of D-W definition cross at lower depth. When 7, > 0.94 and 4 < 0.05m,
the result of D-W definition is the smallest.
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Figure 2. Definition sketch of emergent

vegetation.
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Figure 3. Effect of the parameter 7, on

velocity profiles with bare ground.
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