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1- Response Surface Methodology (RSM)
2- Design of Experiments (DOE)

3- Box-Behnken

4- Central Composite Design (CCD)
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Table 1: Range of independent variables used in the modeling processes
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Table 2: Some physical and chemical properties of the soil used
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Table 3: Central composite design matrix for coded variables
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concentration Rock Diameter Rock cover Flow rate Run
34.2 0.00 1.00 0.00 1
29.5 0.00 0.00 -1.00 2
39.9 0.00 0.00 0.00 3
30.2 0.59 0.59 -0.59 4
47.9 -0.59 -0.59 0.59 5
34.1 0.59 0.59 0.59 6
39.9 0.00 0.00 0.00 7
48.5 0.00 -1.00 0.00 8
38.2 -0.59 -0.59 -0.59 9
39.9 0.00 0.00 0.00 10
25.6 -0.59 0.59 -0.59 11
39.9 0.00 0.00 0.00 12
39.9 0.00 0.00 0.00 13
44.9 1.00 0.00 0.00 14
30.3 -0.59 0.59 0.59 15
38.8 -1.00 0.00 0.00 16
36.4 0.00 0.00 1.00 17
52.9 0.59 -0.59 0.59 18
40.2 0.59 -0.59 -0.59 19
39.9 0.00 0.00 0.00 20
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Table 4: ANOVA results for central composite design of sediment concentration

S cdale i e
Sediment concentration » ; c;‘ur“; eé;?
P o F o)l oz Sla o Nk ol gam o Variations
P-value F- value MSE DF
0.000 18.40 91.92 9 *(Regression) 5.3,
0.000 45.79 228.72 3 (Lineary >
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Fig.6. Response surface plots of the sediment concentration as function of flow rate (Imin™) rock fragment
cover (%) and rock diameter (cm)
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Modeling of the effect of rock fragment cover and sizes on the sediment
concentration using response surface method
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Abstract

Surface rock fragment is one of the most important factors controlling soil erosion especially in
hillslopes of arid and semiarid regions where, modeling of its effects on soil erosion has a great
complexity. This study aims to model the interactive effects of surface runoff, rock fragment cover
and rock fragments size on the sediment concentration using the response surface method according to
the central composite design. Two sets of experiments were carried out on a fixed bed slope of 5
percent. The first set of experiments used to develop the predictive model based on central composite
design and the second set of the experiments were applied to validate the model. The results of first
data set indicated the high efficiency (R*= 0.934 and RMSE=1.6 gl™) of the predictive model of
sediment concentration. The model validation with the second set of data also indicated a good
agreement (R?= 0.895 and RMSE=3.6 gl™) between the predicted values of sediment concentration
and the experimental values with a wide range of independent variables. From the modeling approach
and experimental data it could be concluded that the sediment concentration decreases as the rock
fragment cover at the soil surface increases in the range of 0 to 45 percent. However the efficiency of
the small rock fragments in decreasing the sediment concentration is higher than the coarse rock
fragments.

Keywords: Sediment concentration, Surface rock fragment, Run-on simulation, Central composite
design
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