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Analytical Solution of Overland Flow by a Turbulent Model
Chao-Yi Lin™ Szu-Ying Chu®® Ping-Cheng Hsieh®®!

ABSTRACT While drawing up conservation of water, soil plans and other related
projects, engineers must first consider flow on hilly land surfaces. Engineers often
regard surface runoff as overland flow. According to the conservation of water and
soil technology standard and the handbook, overland flow is assumed between
0.3~0.6 m/s. Engineers often judge the value subjectively. Flow field are divided into
three regions: homogenous water-layer (the flow over vegetation), vegetation-layer
(the flow inside vegetation) and permeable soil-layer. Flow inside the soil). The flow
inside the vegetation-layer and the soil-layer is porous media flow and the velocity at
the ground surface is nonzero. The governing equation is modified from the
Navier-Stokes equation and Biot’s poroelastic theory. The problem is solved with a
turbulent model for non-planted and emergent vegetation. Centipede grass,
bermuda grass, carpet grass and yellow loamy soil are adopted in this study.
Because the Manning formula and the kinematic wave formula are unable to
consider different kinds of vegetation cover, the mean velocity of overland flow of this
study is closer to that of the conservation of water and soil handbook.

Conc watersheds for water resources design work.
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