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Abstract: Under the influence of climate, tectonics, and topography, soil erosion is most severe in the Loess Plateau and
the Southern Hilly Mountain of China, which causes ecological degradation, frequent natural disasters, and other potential
dangers. At present, there are few research on the spatio—temporal changes of soil erosion on the Loess Plateau and the
Southern Hilly Mountain of China and its underlying mechanism, in particular, tendency projections on soil erosion under
climate change and land use scenarios. Therefore, in this study, the Sichuan-Yunnan-Loess Plateau region and the Southern

Hilly Mountain belt were selected as the target area to explore the soil erosion change in 2000—2015 using Revised
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Universal Soil Loss Equation (RUSLE). At the same time, we also predicted the future trend of soil erosion under the
combined impacts of climate change (scenarios RCP2.6 and RCP4.5) and land use change. The results show that: (1) soil
erosion has been significantly alleviated under the positive effects of vegetation restoration in the Loess Plateau. (2) Soil
erosion in the southwestern Sichuan-Yunnan-Loess Plateau region has been significantly alleviated due to the increase in
vegetation coverage accompanied by the decrease in rainfall. However, in Sichuan Province, the increased soil erosion
occurred due to the increasing farmland in the densely populated areas along with the greatly increased precipitation. (3)
The deterioration of soil erosion in some areas took place due to the increasing precipitation in the Southern Hilly Zone. (4)
Under future climate change scenarios, rainfall in most parts of the study area will be likely to decrease, which will help
alleviate soil erosion. However, most areas of Sichuan, the Loess Plateau and the Southern Hilly Mountain of China will face
the pressure of soil erosion due to an increasing farmland. Considering the reduced rainfall under future climate change, it is
recommended to increase the proportion of grassland on the Loess Plateau in order to reduce water consumption, while to
maintain surface cover to alleviate water and soil erosion at the same time; in addition, each region still needs to control
farmland expansion and takes appropriate measures to manage slope farmland and to reduce soil and water erosion in

farmland areas.

Key Words: soil erosion; Revised Universal Soil Loss Equation; land use change; climate change
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Table 1 Cover management factor (C) value of different land use types
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Fig.6 Changes in precipitation from 2015 to 2050 under RCP2.6 and RCP4.5 climate change scenarios
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Table 3 Percentage of different land use types in 2015 and 2050

X 35k NN EIVAR 2775 AR Fl Bt T3 Fopl
Region Time/ climate scenario Forest Grassland Cropland Wetland Other land use
[Rappity 2015 4F 77.35 5.06 14.96 1.01 1.57
Southern Hilly Mountain region RCP2.6 2050 4F- 71.11 1.4 25.56 0.77 0.71
RCP4.5 2050 4F 69.19 0.95 27.93 0.77 0.71
JIRE-BE o i 2015 4§ 61.08 18.77 16.57 0.53 3.02
Sichuan-Yunnan-Loess Plateau region RCP2.6 2050 4 65.61 3.36 29.01 0.47 1.26
RCP4.5 2050 4F 65.21 2.38 30.29 0.47 1.34
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Fig.7 Changes in soil erosion from 2015 to 2050 under RCP2.6 and RCP4.5 climate change scenarios

2.2.4 AR A MRS A AT S AR A0 2R R TR 5 XK 43 2k 1 A8 4k

H ] 8 W] UL 7E - MR RS AR A U 2 I T, BN 58 X ZEAS [R5 R, 2050 AF - HE(R il 72
BERE 2015 AR LIS R B 1A Rl DOEAL (8 £ & R IX) 5 HAE RCP4.S 5, PIAIF5T IX Y 4
1R G R Y S T OT B R RCP2.6 SRS 5t T, 26% X 4 HEAZ I S/ 0% —10% Z [8] , 42% X 5§
B 109%—20% ; fE RCP4.5 155 T ,26% X W25 1% 09%—10% ,29% [X 38 2% f# 109%—20% , 9% [X 38 2% fi# 20%—
30% ., JIE-B 15 R IXTE RCP2.6 55T, 36% W X BUR G2 i , 4351 R 17 % X IRGEfi# 0%—10% , 12% X 38 2%
fi#% 10%—20% , 7% X IRGEfi# 20%—30% , EL5AAEVUNIA RN 5 A1, 28% b IX. 1= BEAZ PUEAL 0%—20% [1]
FEAAAEE = EMIX . FE RCP4.5 155,57 % KSR IMGEfE , 70 518 23% XIKZEH 0%—10% , 16% X 35§
ZZ A 10%—20% ,3% X IWLRf# 20%—30% ; BLAh , 41X 42% X I AR b Ak | £ B A 70 85+ s R X,

3 it

3.1 B EEAERE RS R ) IR )
75 v R X AR PR AR (S 2015 4R 48 2000 AFEAH L 3 4R i B B 0ieat | X 5 B 4 R X B A AH DG

http ; //www.ecologica.cn



13 4] BB A% AU L MR AR AR R A2 25 B B 7K b R R e 5 5115

N

A

B4

l <-15%

. -15%—10%
-10%—5%
-5%—5%
5%—10%

 10%—15%

. >15%

38°N

34°
T

26°

22°

100° 104° 108° 112° 116°E 100° 104° 108° 112° 116°E
0 350 km
|

B8 LiFlFARK RCP2.6 #1 RCP4.5 SIRTALHERT 2050 &£ LG IHE 2015 FHIER
Fig.8 Changes in soil erosion from 2015 to 2050 under RCP2.6 and RCP4.5 climate change scenarios combined with land use

change scenario
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