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Changes of Soil Erosion Based on RUSLE Model and Driving Factors in Shanxi Section of

Yellow River Basin

LIU Yihan', WANG Haotian?, ZHEN Zhilei', ZHANG Qian®"

(1 College of Urban and Rural Construction, Shanxi Agricultural University, Taigu, Shanxi 030801, China; 2 Datong Plan &
Design Institute, Datong, Shanxi 037000, China; 3 Institute of Forestry, Chinese Academy of Forestry Sciences, Beijing
100091, China)

Abstract: In this study, based on the data of precipitation and soil type, digital elevation model (DEM), and vegetation
coverage index (NDVI) of the Shanxi section of the Yellow River Basin from 2000 to 2020, the characteristics of rainfall
erosivity (R), soil erodibility (K), terrain factors (D), vegetation coverage factors (C) and soil and water conservation
measure factors (P) were analyzed, the temporal and spatial distribution pattern of soil erosion were studied with the
Revised Universal Soil Loss Equation (RUSLE), the location characteristics were identified for the high erosion intensity
areas; and the main factors of the distribution pattern of soil erosion intensity and coupling relationships between the
factors were quantitatively explored by using the geographical detector model. The results showed that: 1) During
2000—2020, soil erosion in the study area showed a weakening trend, which declined from 31.29 t/(hm? a) in 2000 to 25.67
t/(hmz-a) in 2020, and showed spatial differentiation characteristics of weak in the southeast and strong in the northwest; 2)
Cultural vegetation was the main vegetation type affecting soil erosion. The land use/cover type of grassland or unused land,
the altitude of 629-932 m, the slope of 5°-8°, and the vegetation coverage of 30%—45% were the main sources of soil
erosion; 3) Among the multiple factors for the formation of soil erosion patterns, vegetation coverage always played a
leading role; the interaction and synergy between two factors manifested as double-factor enhancement or nonlinear

enhancement, with vegetation coverage and slope having the largest interaction. Therefore, when carrying out soil erosion
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prevention and ecological protection and restoration in the study area, priority should be given to areas with vegetation

coverage of 30%—45% and slopes of 5°-8°.

Key words: Soil erosion; RUSLE model; Geographical detector; Vegetation coverage; Yellow River Basin
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Fig. 1 Spatial distribution characteristic of rainfall erosivity factor in Shanxi section of Yellow River Basin from 2000 to 2020
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Fig. 3 Spatial distribution characteristic of vegetation coverage factor in Shanxi section of Yellow River Basin from 2000 to 2020
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Fig. 4 Spatial distribution characteristic of soil erosion 1nten51ty in Shanxl section of Yellow Rlver Basin from 2000 to 2020
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Table 2 Area proportion of soil erosion intensity under each class in Shanxi section of Yellow River Basin from 2000 to 2020
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Fig. 5 Spatial distribution characteristic of soil retention intensity in Shanxi section of Yellow River Basin from 2000 to 2020
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Fig. 6 ¢ value and rank change of explanatory power of each factor to spatial differentiation of soil erosion
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Table 3 ¢ value of explanatory power of interaction factors to spatial differentiation of soil erosion

48 1 T PR
2000 4F- 2005 4F 2010 4F 2015 4F 2020 4F
X1 NX2 0.068 5 1 0.1079 1 0.0928 1 0.108 3 1 0.074 6 1 0.090 4
X1 NXx3 0.158 6 1 0.1612 11 0.216 8 1 0.267 4 11 0.169 0 11 0.194 6
X1 N X4 0.073 4 1 0.1070 1 0.164 8 1 0.1870 1 0.1303 1 0.1325
X1N X5 0.0513 1 0.057 8 11 0.069 0 1 0.077 8 11 0.072 9 11 0.065 8
X1 N X6 0.02771 0.0552 1 0.0492 1 0.062 8 1 0.047 7 11 0.048 5
X100 X7 0.0922 1 0.105 8 11 0.1297 1 0.129 4 11 0.089 5 11 0.109 3
X2NX3 0.1833 1 0.168 7 1 0.2480 1 0.30251 0.1958 1 0.2200
X2 N X4 0.060 2 1 0.056 51 0.078 0 11 0.070 2 11 0.040 7 1 0.061 1
X2 N X5 0.074 6 1 0.067 3 1 0.083 11 0.082 9 1 0.048 6 1 0.071 3
X2 N X6 0.037 3 11 0.041 21 0.0425 1 0.044 8 1 0.026 3 1 0.038 4
X2 N X7 0.1303 1 0.208 7 1 0.1770 1 0.1790 1 0.083 21 0.1556
X3 N X4 0.144 1 11 0.1976 1 024271 0.3009 1 0.2009 1 0.2172
X3 N X5 0.1370 11 0.136 6 11 0.181 1 11 0.244 9 11 0.1622 11 0.172 4
X3 N X6 0.1303 1 0.138 8 1 0.1892 1 0.2436 1 0.1486 1 0.170 1
X3 NXx7 0.145 8 11 0.158 1 11 0.198 1 11 0.246 3 11 0.169 7 11 0.183 6
X4 N X5 0.048 0 1 0.048 6 1 0.0891 1 0.1027 1 0.073 71 0.072 4
X4 N X6 0.02511 0.026 2 1 0.0554 1 0.064 0 1 0.040 4 1 0.042 2
X4 N X7 0.0942 1 0.1192 1 0.160 4 1 0.166 9 1 0.1142 1 0.1310
X5 N X6 0.02271 0.0323 1 0.0342 1 0.0393 1 0.041 71 0.034 0
X5 N X7 0.083 3 11 0.088 8 11 0.104 4 11 0.1139 11 0.074 0 11 0.092 9
X6 N X7 0.070 8 1 0.090 3 1 0.102 0 1 0.102 11 0.062 7 1 0.085 6
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Table 4 Types of main impact factors in area of maximum erosion risk in different periods

0y 1345 (m) WRE() MBBRE (%)  FHEKEmMm) R ADEEOTAKMY) O/ 68
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2005 629 ~ 932 5~8 30 ~ 45 556.16 ~ 631.31 Jic I 0.986 ~2.130 A FH b
2010 932~1184 8~15 45 ~ 60 471.29 ~515.65  FIHEMIBL 0.363 ~ 1.090 T

2015 629 ~ 932 5~8 30 ~ 45 418.74 ~473.01  FIEHIBL 0.450 ~ 1.301 AN K
2020 629 ~932 5~8 45 ~ 60 538.33~577.99  AkKEAEBL 0.110 ~ 0.550 A
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