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Processes of runoff velocity and stages of soil erosion under the
effect of rock fragment content

HAN Zhen', WANG Xiao-yan'?" , LI Xin-xin'
(1. College of Resources and Environment/Key Laboratory of Eco-environments in Three Gorges Region Ministry of Education,
Southwest University, Chongging 400716, China;
2. Chinese Academy of Sciences and Ministry of Water Resources State Key Laboratory of Soil Erosion and

Dryland Farming an Loess Plateau, Yangling 712100, China)

Abstract Experiments were conducted to evaluate the effect of six different rock fragment contents (0,5%,10%,
20% ,30% ,40% ) on runoff and sediment yield with simulated rainfall equipment on the purple soil hillslope. The results
showed that:content of rock fragment has no significant effect on the runoff rate. The increase of rock fragment will
promote the wetting front downward migration; The sediment yield rate of the slope erosion was significantly effected by
rock fragment content( F = 30. 076, P<C0. 05). With the increasement of rock fragment content, the rate of sediment
yield decreased significantly. There was a linear correlation between cumulative erosion sediment yield and rainfall
duration, which was maximum when rock fragment content is 5% . The more of rock fragment content, the lower of the
sediment yield increasing rate. By changing the composition and structure of soil, soil mixed with rock fragments
improved soil anti-erodibility and anti-scouribility. With the increasement of rock fragment content, the soil loss amount
decreased gradually and the rate of soil erosion decreased significantly.

Keywords rock fragment; average flow velocity; sediment concentration; cumulative sediments; erosion rate
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Table 1 The physicochemical property of test soil

=N , =N
N HBLR R SRR Wik 20 1%/ % Particle size distribution
- 15 5 b 4340/ (g/kg) 54/ (g/kg)
Soil texture Organic matter  Total nitrogen 0. 002~ 0.02~ 0.1~ 0.5~
<C0. 002 mm
content content 0.02 mm 0.1 mm 0.5 mm 2.0 mm
R 1 3.22 0. 67 18. 25 24. 90 37.66 18.17 1.02
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Fig. 1 Schematic diagram of experimental set
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Fig. 2 Changes of the average flow velocity of
different rock fragment content in different

slop position
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Fig. 3 Sediment concentration changed with time for

different rock fragment content
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Fig. 4 The change of cumulative sediments under

different rock fragment content
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Table 2 The regression equations of cumulative sediments

with the duration of rainfall

WA o 3 L L)/ %

w1l )= 07 72 )
Percentage of rock fragment ) ) R?
Regression equations
in experimental soil

0 y=285.08x+1 301.4 0.999 6
5 y=277.93x+1137.4 0.999 8
10 y=271.81x+444. 48 0.999 1
20 y=216.85x+1 384.6 0.996 6
30 y=221.64x+357. 11 0.998 3
40 y=122.45x2+290. 6 0.994 2

ey RE BB =V ik, g x REFEF I, min,

Note:y:Cumulative sediments,g;x:Duration of rainfall, min.

b
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ARk v e B B /N L BLAR ik v
SR SO R R E R,
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Fig. 5 Relationship between the total sediment yield

and rock fragment content
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