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Tab.1 Basic information of sampling sites
H KB RR X YA E235:3 i TR R IS A
B 101°51'09" 26°32'16" AR+ SR 3t
B PR Jei 101°50"43" 25°4342" fer 1 EX/ S
il 106°31"07' 30°29"57" efn Tk
I 106°33"50" 30°2641" s 31
SR R M 106°06'11" 30°37'15" B L S
T 105°41'50" 30°24'13" s EX /S
TG L X It 105°43'14" 32°25'25" W1 FM
K& 107°36'16" 29°52'42" £ A Tk
TURPEX e 107°46'39" 29°25'24" F ke Tk
Wk 108°15'01" 29°20758" gt FokH
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Tab.2 Hydrodynamic conditions

YWepE/ (°) Wk/(L-s™h) 3541/ Pa
5 0.25 1.10
5 1.00 3.53
10 1.50 7.04
15 1.50 9.14
20 1.50 11.43
20 1.50 15.00
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Tab.3  Soil physical and chemical properties at sampling sites
HiIX VFS/% Clay/% Silt/ % Sand/% bas \ D50/pm sows cres

g em™) (g-kg™)  (cmol - kg™")
KL 17.221.45  8.89:0.33 68.87+0.51 22.25+0.49 1.42+0.02 27.03+0.85 12.74+1.37  9.63 0. 14
T 17.16 £1.14  20.39£0.29 57.42+0.54 22.19£0.28 1.41£0.03 26.96+0.29 43.52+3.15 11.67£0.23
Tt 11.94+2.52  30.36+0.67 52.56+0.75 17.08+1.39 1.37+0.01  8.81%0.71 14.14£0.50  10.96 +0.25
I 17.16 £0.97 18.04+0.43 59.88+0.36 22.08+0.14 1.29+0.04 23.93+0.93 10.48+0.43  11.850.25
M7 23.21£2.70  6.60£0.08 65.30£0.51 28.10+0.57 1.36£0.01 36.20+0.70 8.92+0.93  13.14+0.38
T 3.00£0.78 17.080.22 74.99+0.28 7.93+0.08  1.32£0.04 11.68+0.08 15.41+1.56  11.42 +0.07
I 14.08 +0.82  11.09+0.24 69.78+0.57 19.12+0.41 1.36+0.03 23.44£0.75 10.74+1.85  11.45+0.31
K% 10.58 +1.23  10.98+0.24 51.62+0.57 37.40+0.33  1.30+0.05 22.88+0.57 10.76+0.22  6.92+0.05
v 3 8.93+1.82 29.53+0.37 56.60=0.50 13.87+0.85 1.33£0.06 9.38+0.24 14.49:0.59  6.90 £0.03
Wk 4.97+0.50 24.29+0.51 65.75+0.94 9.96+1.04 1.31=0.05 13.31+0.22 13.70+0.51  6.550.03
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b X -3 ST ) g5
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Tab.4  Soil rill erodibility and critical shear stress at sampling sites

HIX Ja] ) 7 T K/(s+m™) 1./Pa
BEAIE D, =0. 1847 -0.231 0. 184 1. 250
JEiE D, =0. 1247 -0.235 0.124 1. 895
il D, =0. 1367 -0.230 0.136 1. 691
[ D, =0.2157 -0.347 0.215 1.614
5 D, =0.1757-0.208 0.175 1. 189
ET D, =0.1127 -0. 151 0.112 1.348
I D, =0.2507 -0. 358 0. 250 1.432
K5 D, =0.1237-0.242 0.123 1. 967
R D, =0.1067 - 0. 248 0. 106 2.340
ok D, =0.1577 -0.196 0.157 1.248
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Tab.5 Correlation between soil erosion resistance and physicochemical properties at each sampling site
{2 BH S48 hR VFS Clay Silt Sand Bd D50 SOM CEC
K, 0.648 " -0.382 0.394 0.285 0.122 0.564 -0.709 " 0.442
T, -0.273 0.479 -0.709 * 0.042 0.116 —-0.455 0. 406 -0.236

T FORBFEMR(P<0.05)

K, = 0.068 +0.003VFS + 0. 185¢™ >+
(R* =0.414) (P <0.05) (7)
T3 A5 U1 ) a] DL o 4 ok R I,
I B 0H 43 B A5 3 5 B 7 5 A SR A o A
ERRUT
T, = 3.819 —0.0257Silt
(R* =0.547) (P <0.05) (8)
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Fig.2  Comparison of measured values of rill erodibility

and predicted values of WEPP model
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Fig.3 Comparison of measured values of critical shear

stress and predicted values of WEPP model
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Effects of Soil Physicochemical Properties on the Erosion

Resistance of Soil in the Upper Yangtze River of China

LI Yiheng, TANG Keming®, CHEN Kelin, WU Huaiyu, KANG Yiyang

(College of Water Conservancy and Hydropower Engineering, Sichuan Agriculture University, Ya’an 625014, Sichuan, China)

Abstract: Although soil erosion in the upper Yangtze River is extremely serious, the influencing factors of inherent
soil resistance to soil erosion had been kept unclear, which prevented local authorities from efficient local soil-water
loss control. Analyzing the influence of soil physicochemical properties on soil erosion resistance in the region can
lead to accurate determination of soil erosion resistance and provide an instruction for water and soil conservation
campaign.

In this study, 10 sites on hillslope farmland were selected for soil sampling representative of the key soil and
water loss areas in the upper Yangtze River of China, following by lab tests of soil physicochemical properties; it
conducted in-door flume experiments for measurement of soil detachment capacity; then it obtained soil rill
erodibility and critical shear stress at each sampling site by linear regression. Statistical analysis was used to
quantify the effect of soil physicochemical properties on soil erodibility; then a region-scale quantitative correlation
between soil erosion resistance and physicochemical properties was build suitable for the upper Yangtze River and
calibrated with simulations obtained from a WEPP model.

This research had the following results. (1) Soil rill erodibility and critical shear stress varied considerably

according to sampling sites. The soil rill erodibility ranged from 0. 106 to 0.250 m + s ' at sampling sites, with a
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mean of 0. 158 m + s~'. The critical shear stress ranged from 1. 189 to 2. 340 Pa at sampling sites, with a mean of
1.597 Pa. (2)Soil rill erodibility was significantly correlated with the content of very-fine-sand as well as organic
matter in the soil. Measured soil rill erodibility increased linearly with the increase of very-fine-sand content and
decreased exponentially with the increase of soil organic matter content, which were lower than the predicted values
obtained from a WEPP model. (3) Measured soil critical shear stress was significantly correlated with soil silt
content and decreased linearly with the increase of soil silt content, which was larger than the predicted values by
the WEPP model.

This research can provide data support and theoretical basis for soil and water loss prediction and control of

sloping farmland in the upper Yangtze River of China.

Key words: soil erosion; soil physicochemical properties;rill erodibility ; critical shear stress; the upper Yangtze

River
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