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Research on Soy C Factor Calculation Model Based on USLE

XU Ning', YANG Yifan', LIN Qingtao', XIE Xinli', WU Faqi*'

(1. Institute of Soil and Water Conservation, Northwest A & F University, Yangling, Shaanxi 712100, China; 2. College of Resources and
Environment, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: Objective The impact of crop cover and management on soil erosion is usually expressed as C, which comes from
the US Universal Loss Equation (USLE). It is an important factor that must be thoroughly studied for effective control of soil
erosion. At present, China has a large number of models for calculating C numerically by vegetation coverage, and their
relationships are various in form. However, vegetation coverage is only one of the indicators characterizing surface crop
coverage, and it does not reflect any impact of field management measures on soil loss. Moreover most of the modeling
methods are just based on direct regression analysis.  Method Therefore, in this study, the crop of soybean was taken as the
research object, and artificial rainfalls were simulated outdoor. A C estimation model was designed with vegetation coverage
as its key factor, and plant height, crust thickness, and surface roughness as adjustment factors for zeroing approximation

errors. Result The obtained model formula goes like: C =-0.595InV x(=0.779x, +0.439x, +0.06142 —0.357) . In the formula,
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V stands for vegetation coverage (%); & for plant height(cm); x; for crust thickness (mm); and x, for surface roughness
(dimensionless). Of the model, R> = 0.935, and the root mean square error is only 0.089.  Conclusion The findings of this
study may serve as a theoretical reference for continuous improvement of the C factor model for agricultural soil in the Loess
Plateau.

Key words: Soil erosion; C factor; Artificial rainfall simulation
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Table 1  Physical and chemical properties of the soil in the study
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e U
2~0.02 0.02~0.002 <0.002 Soil SOM N TP CEC
Soil type Soil texture
mm mm mm porosity/% / (gkg') /(gkg') /(gkg') (cmolkg"')
o 30.0+0.7 41.8+0.5 282402  FELE 49.46+3.70  13.66£0.58  0.93+0.03  0.54+0.02  18.31x0.86
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Table 2 Variation of C with each index

FEBh B 5 N 5 R KT H = Vit
EEM PR M FRRE CfA

Vegetation Crust thickness/ Sediment yield in

Growing period Plant height/cm Surface roughness C value

coverage/% mm soybean field/ ( gm™)
VANTE 10.16:0.19¢ 21.26+1.27¢ 2.14+0.06d 4.65+0.26a 434.03+82.92a 0.79+0.15a
akia 32.21+0.73d 38.92+0.95d 2.15+0.06d 3.96+0.22b 342.42+71.26a 0.6240.13a
G 53.33+0.35¢ 53.89+1.21c 2.75+0.07¢ 3.21+0.27¢ 231.52+33.49b 0.42+0.06b
gh¥Em” 62.02+1.00b 61.46+0.57b 3.12+0.03b 3.41£0.49bc 134.69+13.47¢ 0.25+0.02¢
iy R 73.48+1.15a 68.12+1.65a 3.25+0.09a 3.69+0.31bc 86.41+5.40c 0.16+0.01¢c

o B EUE S DO AR 22 R R, B AN F/NG R R R AN R AR B I )22 573 8 2% ( P<<0.05 ). Note: The values in the

figure are expressed as mean + standard deviation. Different lowercase letters in the figure indicate significant differences between crop

growing stages ( P<<0.05) . (DSeedling stage; @1Initial blossoming stage; @Full flowering stage; @Pod bearing stage; and GInitial pod

filling stage
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Fig.1  Comparison of measured values with their corresponding
values calculated with calculation formulas designed by different
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Table 3  Model evaluation
[ )= 77 Yor iR 2
R? P
Regression equation RMSE
C=-0.595InV —0.295x, + 0.04x, + 0.007/ + 0.496) 0.835 0.00 0.095
C=-0.595InV x(-0.779x, + 0.439x, + 0.0612 - 0.357) 0.932 0.00 0.089

T VOB, %; x1 AR, mm; x2 AMIREER; h OAMRE, cm. JrETPA AR REEGRSAT PED

¥/NF 0.05. Note: ¥ stands for vegetation coverage ( % ); x1 for thickness of the crust ( mm ); x2 for roughness of the surface; and /4 for

height of the plant ( cm ) . Duncan tests of all the auto-variables in the equation also show P<0.05.
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