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Table 1 Particle size distribution of the test soil (0 ~20 cm)
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Fig. 1 Spatial elevation data of different slope positions (A, C, E and G are sides, B and F tops and D foot of slopes
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Fig. 2 Sketch of calculation using difference DEM grid
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Fig.3 Frequency distribution of relative elevations of land surface (a stands for side, b for foot and ¢ for top of a slope)
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Table 2 Variation of micro-slope along different aspects

¥4 W g Bsf

T3 B Micro-slope (% )

e

N Rainfall duration
Position on slope (min) NW N NE W E SW S SE
TR 0 0.26 19.33  15.22  7.19 9.58 11.77  19.86 18.31
Top 10 0.15 13.58 9.78  11.6l 8.17 7.64  13.64 16.19
30 0.12  39.01  12.58 6.51 6.95 13.94  18.59 17.73
60 0.10 18. 62 9.77  10.08 6.22 15.70  19.31 13.58
BT 0 0.22 2733 21.39  12.84  17.11  18.39  24.92 15.91
Side 10 0.15 19.09  12.04 5.61  10.65  15.44  17.89 14.18
30 0.15 15.38 7.31  10.91  10.22 7.70  14.41 10.71
60 0.15 19.38  15.93 8.57 9.06  10.12  18.00 12.44
b 0 0.23 20.66  14.32  11.36  6.02 12.62  9.59 9.12
Depression (Foot) 10 0. 15 15.54  14.75  12.66  10.67 9.57  21.25 15.19
30 0.18  25.82  16.68  10.96  8.34 15.39  19.29 18. 49
60 0.19  23.00  13.46 6.81 9.03 14.75  21.14 16.99
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Table 3 Relationship between soil surface roughness and

micro-slope as affected by position on slope

b2 A geitr e RIE R
Position on slope Statistical equations R?
5 Th RR =19.07 Sy -48.26 0.99
Top RR = -3.14 Sy +20.55 0. 69
s RR =2.20 Sy, +4.94 0. 88
Side RR=4.59 S4 +1.32 0.99
RR =4.59 Sq, -4.52 0. 80
RR=3.38 S, —1.08 0.79
RR =8.86 Sy —8.07 0. 88
RR =5.25 Sy +0.35 0.99
RR =0.03 Sy +0.04 0. 84
He RR=7.56 Sg; —12.5 0.91
Depression ( Foot) RR=7.74 S; —10.28 0.62

TR RR FR MR RE L 5 Sy Sy Ssp + S Ssw +Sg «Syp Ml Syy
a3 MR N W SE S SW E Fl NE i %f 1 ) 5 € Note: RR
represents soil surface roughness and Sy, Sy, Sgp, Sg, Sgw, Sg, Sxe
and Sy represents the micro-slopes with aspect towards N, W, SE, S,

SW, E and NE, respectively
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EFFECT OF SOIL SURFACE ROUGHNESS ON RAINFALL EROSION AS
AFFECTED BY SLOPE POSITION ON LOESS SLOPE
Zhao Longshan Zhang Qingfeng Wang Jian Wu Faqi’
(College of Natural Resources and Environment, Northwest A&F University, Yangling ,Shaanxi 712100, China)
Abstract Surface roughness of farmland, as a result of the joint effects of land management and soil erosion, has a

critical impact on the processes of surface runoff and soil erosion. Through simulated rainfall experiments, investigation

was made of effect of soil surface roughness on rainfall erosion as affected by slope position on a loess slope, using high-

precision 3-D laser scanning techniques. Results show that of the same slope, the top, side and foot was significantly dif-

ferent in statistical characteristics of elevation and the effect of soil surface roughness on rainfall erosion was significantly

affected by slope position. Soil surface roughness was found to be in significant linear relationship to gradients of micro-

slopes. It is, therefore, concluded that the effect of surface roughness on rainfall erosion varies spatially.
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