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Table 1 Particle size composition of test soils (%)

+ 1
Clay Silt Sand
Soil type
( <0.002mm ) (0.002 ~0.02mm ) (0.02 ~2mm )
# + Loess 1.36 59.99 38.65
KIR VP Natural sand 0.02 4.22 95.76
- Rl BURE (K33 . 6.6 . 9.9 mAIAE) 3

Side sprinkler device

A B

unoff collection devicen

R EICT e

Fig.1 Simulated rainfall experiment apparatus
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Table 2 Design of the rainfall experiment

R

Rainfall intensity

ik

Screenings .
(mm min™")

TR

Thickness of sand

B K IE
Length of sand

(em) (m)

RV 1 1.0
Sand slope 5 1.5
3 1.5

4 1.5

5 1.5

6 1.5

7 1.5

8 2.0

R 9 1.0
Bare slope 10 1.5
11 2.0

1.0 2PV The whole slope covered with sand
0.5 YV The whole slope covered with sand
1.0 4 Y F VP The whole slope covered with sand
1.0 9.9
1.0 6.6
1.0 3.3
1.5 W FEH TP The whole slope covered with sand
1.0 Wi VP The whole slope covered with sand
0.0 0.0
0.0 0.0
0.0 0.0
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Table 3 Content and enrichment rate of silt in erosion sediment as affected by rainfall intensity
FhikiClay ki Silt %7 Sand
. R R [GE E
L ot N ot N ot N
. Enrichment rate Enrichment rate Enrichment rate
Sand cover pattern Content Content Content
wE-1 TR w1 -v= w1 -
( % ) =) @ i @) ( % ) SN iz @) ( % ) SN0 @
Eﬁ\/ {E‘\/ T?i{ﬁ {a :‘%’:‘{_E_\/ ,[-é—:\
7313 1.0 mm min”" 8.97 6.60 498.5 57.70 0.96 13.66 33.33 0.86 0.35
Bare slope 1.5mmmin"  8.73 6.42 485.1 57.26 0.95 13.56 34.01 0.88 0.36
2.0 mmmin”  9.06 6.66 503.2 55.62 0.93 13.17 35.32 0.91 0.37
HUbhem 1.0 mm min™"  8.34 6.14 463.6 46.43 0.77 10.99 45.22 1.17 0.47
Sand-covered 1.5 mm min”'  7.32 5.39 406.8 42.17 0.70 9.98 50.5 1.31 0.53
slope
. 2.0 mm min~'  8.31 6.11 461.4 46.27 0.77 10.95 45.42 1.18 0.47
(mm min™")
B S 0 cm 8.73 6.42 485.1 57.26 0.95 13.56 34.01 0.88 0.36
Thickness of 0.5 cm 8.53 6.28 473.9 47.86 0.80 11.33 43.61 1.13 0.46
sand cover 1.0 cm 7.32 5.39 406.8 42.17 0.70 9.98 50.5 1.31 0.53
1.5 cm 7.85 5.78 436.2 42.96 0.72 10.17 49.19 1.27 0.51
B E 0m 8.73 6.42 485.1 57.26 0.95 13.56 34.01 0.88 0.36
Length of sand 33m 8.92 6.56 495.3 45.35 0.76 10.74 45.74 1.18 0.48
cover 6.6 m 8.03 591 446.0 40.54 0.68 9.60 51.43 1.33 0.54
9.9m 9.86 7.25 403.0 51.13 0.85 12.1 39.68 1.03 0.01
BT R 13.2m 7.32 5.39 406.8 42.17 0.7 9.98 50.5 1.31 0.53

@Loess—background value, @Sand—l’)ackgmund value, @ The whole Slope covered with sand
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Fig.2 Variation of fractal dimension with rainfall intensity (the whole slope covered with sand, thickness of the sand cover, 1.0 em )
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Fig.3 The change of fractal dimension under different thickness ( the whole slope sieved sand, 1.5 mm min~")
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Fig.4 Variation of fractal dimension with thickness of the sand cover ( the whole slope covered with sand, rainfall intensity, 1.5 mm min™")
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Fig.5 Variation of ds, with rainfall intensity ( the whole slope covered with sand, thickness of the sand cover 1.0 cm )
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Fig.6 Variation of ds, with thickness of the sand cover ( the whole slope covered with sand, rainfall intensity, 1.5 mm min™")
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Fig.7 Variation of ds, with length of the sand cover (rainfall intensity, 1.5 mm min™'; thickness of the sand cover 1.0 ¢cm )
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Table 4 Relationships of sand cover with fractal dimension and ds,

[ VDI RE K
Rainfall Thickness of Length of
intensity sand sand
BapIZA iR
Fractal -0.004 -0.364" -0.278"
dimension
ds, 0.006 0.240" 0.194"

. #p<0.05, *#p<0.01
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Particle Size Composition of Sediment from Sand-covered Slope under
Simulated Rainfall

TANG Shanshan LI Peng’ REN Zongping TANG Hui WANG Tian
( Key Laboratory of Northwest Water Resources and Environment Ecology of MOE, Xi’an University of Technology,

Xi’an 710048, China )

Abstract Wind-water alternate erosion was the main form of soil erosion in the regions subjected to
wind and water alternate erosion. The knowledge of effects of wind-water alternate erosion on soil particle size
composition is very important to further in-depth research on coupling mechanism of the wind-water alternate
erosions and its impact on the environment. In this paper, a simulated rainfall experiment was carried out
in the State Key Laboratory of Eco-Hydraulic Engineering at the Xi’ an University of Technology in China
from July to August 2013, and particle size composition of the sediments down the sand-covered slope,
as affected by rainfall intensity and thickness and length of the sand cover, was analyzed from September to
October 2013, in order to further illustrate sediment yielding process of the erosion on sand-covered slopes.
The study on variation of the particle size composition of the sediments down the sand-covered slope, as
affected by rainfall intensity and thickness and length of the sand cover, was done with the aid of the statistic
indices of the Malvern 2000 calculation samples, including the median particle diameter ds,, maximum
particle diameter and mean, particle diameter. Enrichment rate and fractal dimension were worked out, and
SPSS18.0 was used to analyze relationships of the characteristics of their particle size composition with ds,
fractal dimension and enrichment rate. Results show that after the slope was covered with sand, clay and
silt decreased by 0~ 18% and 11% ~29% in content, and by 0.7% ~ 17% and 11% ~29%, in enrichment
rate, respectively, while sand increased by 17% ~ 48% in content and by 17% ~ 51% in enrichment rate.
The erosion sediment was dominated with coarse particles., In the two test soils (loess and sand ) , only the
clay enrichment rate was higher than 1 and with the sand cover increasing in thickness (length) , fractal
dimension of the erosion sediment decreased, but ds, increased; on the sand-covered slope, the initial 0 ~ 10
minutes of runoff flow contained a large volume of silt and sand; and thickness ( length ) of the sand cover on
the slope was higher than rainfall intensity in effect on fractal dimension and ds,.

Key words Sand-covered slope; Soil erosion; Characteristics of particle size composition; Simulated

rainfall
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