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Abstract: By adopting the method of simulated precipitation and from the viewpoint of slope hydro—
dynamics in combining with the analysis of soil resistance to erosion a quantitative study was
made on the mechanisms of grass in controlling the slope erosion in the cross area of wind-water ero—
sion in Loess Plateau of Northwest China under different combinations of rainfall intensity and slope
gradient aimed to provide basis to reveal the mechanisms of vegetation in controlling soil erosion
and to select appropriate vegetation for the soil and water conservation in Loess Plateau. The grass
Astragalus adsurgens with the coverage about 40% could effectively control the slope erosion. This
grass had an efficiency of more than 70% in reducing sediment and the grass root had a greater
effect than grass canopy. On bare slope and on the slopes with the grass plant or only the grass root
playing effect there existed a functional relation between the flow velocity on the slopes and the
rainfall intensity and slope gradient ( V=DJ"*i"° where V is flow velocity D is the comprehensive
coefficient which varies with different underlying surfaces i is rainfall intensity and J is slope gra—
dient) . Both the grass root and the grass canopy could markedly decrease the flow velocity on the
slopes and increase the slope resistance but the effect of grass root in decreasing flow velocity was
greater while the effect in increasing resistance was smaller than that of grass canopy. The effect of
grass root in increasing slope resistance was mainly achieved by increasing the sediment grain resist—
ance while the effect of canopy was mainly achieved by increasing the slope form resistance and
wave resistance. The evaluation of the soil resistance to erosion by using a conceptual model of sedi—
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ment generation by overland flow indicated that the critical shear stress value of bare slope and of
the slopes with the grass plant or only the grass root playing effect was 0.533 1.672 and 0. 925

Pa respectively.

Key words: loess sandy soil; root; canopy layer; hydrodynamics mechanism; soil resistance to

erosion.
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Table 1 Relationships between flow velocity and slope gradient and rainfall intensity on different underlying surfaces
R? R? n
Underlying surface Optimum fitting equation Amended fitting equation
Bare slope V=1070333 j0-3170.59% 0.94 V=1070314 /0303 0.94 12
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Table 2 Hydrodynamic parameters of overland flow under different rainfall intensities and slope gradients
Underlying surface V(mes™) Re Fr f
Bare slope 0. 145 ~0.438 0.312 ~0. 823 61 ~172 2.059 ~6.544 0.056 ~0. 184
Root slope 0.070 ~0. 183 0.647 ~1.434 70 ~207 0.724 ~1.767 0.459 ~1.542
Grass slope 0.033 ~0. 106 1.058 ~3.333 65 ~207 0.234 ~0.779 3.730 ~8.877
0.113
(V). (h). 0.967  6.460 8.6 57.2
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Table 3  Effects of grass root and canopy on soil critical

shear stress

n R?
Underlying Model form To k
surface (Pa) (s*+m™)
g=146.247-78.01 0.533 146.24 12 0.70
Bare slope
g=14.767-13.65 0.925 14.76 12 0.9%4
Root slope
£=3.837-6.40 1.672 3.83 12 0.60

Grass slope

0.533.0.925 1.672 Pa.
1.7 3.1
0.392  0.747 Pa.
73.4%  140.0%.
21-2
146.24. 14.76 3.83
& oem’
3
A 40%
70%
24-25
21 26
78.1% 21.9%
& ( Lolium pe—
renne) ( Onobrychis viciaefolia)
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