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Figure 1. @ A shematic of flume used b) Soil with 0% surface cover ¢) Soil with 30% surface rock
fragment cover
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Figure 2. A sehmatic of measuring mean flow velocity with dye injection (7)
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Table 1. Description of runoff hydraulic parameters
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Table 2. Some physical and chemical properties in loess testing soil
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Table 3. Hydraulic properties in simulated runoff
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Figure 3. Relation between Manning's and Darcy-Wei sbach rouphness coefficients with rock fragment cover in
different surface flow discharges
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Figure 4. Relation between Manning's and Darcy-Weisbach rouphness coefficients surface flow velocity
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coefficientsin different surface flow discharge
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Abstract

Resistance to surface flow such as Manning's and Darcy-Weisbach rouphness coefficients
were an important |r§)ut for estimating soil erosion by soil erosion process models. Also, it is
very important for designing and implementing soil and water conservation practices. The
objective of present research was predicting Manning's and Darcy-Weisbach rouphness
coefficients in surface of a loess soil under different rock fragment covers. For this porpose, a
flume was used with 6 m length, 0.5 m width and 3% dope. The treatments included rock
fragment cover (0, 10, 20 and 30%) and three levels of flow discharges (3, 6 and 9 lit. min™).
The results showed that Manning's and Darcy-Weisbach rouphness coefficients increased as
exponential with increasing rock fragment cover. Darcy-Weisbach coefficient increased 84.3,
83.8 and 85.7% with an increase rock fragment cover from 0 to 30% at 3, 6 and 9 lit min™ flow
discharges, respectively, and Manning's rouphness coefficient increased 96.9, 96.7 and 97.4% at
mentioned flow discharges. RouEhness coefficients decreased as exponential (R°=0.99) with
increasing flow velocity at a rock fragment cover. Also, (8/f)*° increased as logarithmic with
increasing relative submergence. Generadly, results of this study showed that rouphness
coefficients not only were dependent on size and shape rock fragment cover but aso, were
influenced by factors such as flow rate, depth and velocity and aso, rock fragment cover
percentage.

Keywords: Flow depth, Flow velocity, Relative submergence, Roughness coefficients
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