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Abstract: [ Objective] The aims of this study are to explore soil anti-scourability and influencing factors, and
to provide a scientific basis for soil erosion prevention and ecological construction in the transitional zone
between the Qinghai-Xizang Plateau and Loess Plateau. [ Methods] In the upper, middle and lower reaches of
the Shagou River Basin in Hainan Xizangan Autonomous Prefecture, Qinghai Province (sample plots 1, 2
and 3), typical chestnut soil and aeolian sandy soil were selected. The undisturbed soil scouring method (2,
3, 4,5 and 6 L/min) was used to test the soil anti-scourability. The responses of soil anti-scourability to
various factors such as soil physicochemical properties and hydrodynamic conditions were studied. The soil
anti-scourability equation was constructed accordingly. [ Results | The scouring intensity of three plots showed

the maximum, and then decreased and then flattened, and the soil anti-scourability showed an order: sample
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plot 1>>sample plot 3>>sample plot 2, and the runoff sediment content decreased as a power function with

the scouring duration. There were significant differences in soil physical and chemical properties among the

three plots, and soil anti-scourability was significantly correlated with bulk density, WSA-,; .. » Organic

matter, and mean weight diameter. Relationships of shear stress and soil anti-scourability were well fitted by

power function (R?*>>0.98, p<C0.05). Based on the comprehensive consideration of dynamics and resistance

for soil erosion, the soil anti-scourability equation was constructed based on main factors of shear stress,

mean weight diameter and organic matter. [ Conclusion | Anti-scourability of chestnut soil is better than

aeolian sandy soil. The soil anti-scourability equations based on the mean weight diameter and shear stress,

organic matter and shear stress, and mean weight diameter, organic matter and shear stress all fit well.

Keywords: Qinghai-Xizang Plateau-Loess Plateau transitional zone; soil anti-scourability; physicochemical

properties; shear stress
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Fig. 1 Overview of sampling points in the study area
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Table 1 Soil bulk density, moisture content, organic matter and particle size
G ZHEBD/(g+cm ) EIKFE SMC/ % AP SOM/(g « kg ') Ds,/pm BRI/ %
FEH 1 1.1040.07b 12.4640.58a 10.3840.89a 63.0316.73b 25.41%3.71a
T Hb 2 1.61£0.08a 0.61£0.19¢c 5.69+0.49¢c 107.9042.72a 12.30+=1.74b
FEHL 3 1.5240.04a 2.364+0.29b 7.7240.67b 57.874+7.70b 24.97+6.23a
TE /NG b 3R OR AR TR R 3t 2 ] 25 57 3 (p<<0.05),
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Table 2 Contents of soil water-stable aggregates
-~ FRHER R R KERAE I R IR b WSA, /%
H# MWD/mm >5 mm 5~2 mm 2~1 mm 1~0.5 mm 0.5~0.25 mm <0.25 mm >0.25 mm
Hib1 1.93+0.74a 25.02410.98Ba  6.99+2.39Ca 4,044+1.09Ca 5.2240.68Ca 4,6040.33Ca 54.11£14.86Ab  45.89+14.86a
HEH 2 0.37£0.09b 2.4440,90Bb 2.07£0.89Bb 0.5740.56Ba 2.61£1.74Ba 2.19+1.72Ba 90.12£4.25Aa 9.88+4.25b
HE 3 0.6740.07b 7.38+1.56Bb 1.58+0.12Bb 2.36+2.82Ba 2.4842.91Ba 2.14+1.93Ba  84.05+6.68Aa 15.95+6.68b

T /NG PR RN Al — AR AN ) R =2 ) 22 5 408 2 A [ (9 K5 5 Bk 37 [R] — A A )R A2 22 ) 22 57 1 35 (p<<0.05)

R3I TEIMESERIVAHXER
Table 3 Relationship between soil anti-scouraibility

and flow shear stress

FE b i R? b

FEHb 1 ASI=139.91197 % 0.9864 0.05

e 2 ASI=52.77147¢ 148% 0.9793 0.05

FEHh 3 ASI=19.11147¢ 2% 0.9822 0.05
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Fig. 5 Correlation analysis between soil anti-scourability
and soil physical and chemical properties
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Fig. 6 Path analysis diagram of factors

for soil anti-scourability
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Table 5 Equations of soil anti-scourability based on different factors
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