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Abstract: [Objective] The spatiotemporal variations of soil water erosion in the eastern region of the agro-
pastoral ecotone in northern China were investigated, and the effects of multi-factor interactions on water erosion
dynamics were quantified first time, in order to provide decision-making support and methodological references for

soil erosion control and ecological environment restoration in this region. [ Methods] Based on the RUSLE model,
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an attribution analysis was conducted on the spatiotemporal differentiation characteristics of soil water erosion in
the eastern region of the agro-pastoral ecotone in northern China from 2000 to 2023, and a quantitative analysis
was performed on the main contributing factors to dynamic changes in soil water erosion. [ Results ] (O The multi-
year average soil water erosion modulus in the eastern region of the agro-pastoral ecotone was 777.94 t/(km?®-a),
with most areas dominated by very slight and slight erosion, accounting for 69.3% and 22.9% of the total water
erosion area, respectively. @ From 2000 to 2023, the soil water erosion intensity in the study area showed a
slight increasing trend, with an increase rate of 0.90 t/(km?+a). Soil water erosion alleviated in the southeastern
and northwestern parts of the region, while it intensified in the western part. @ Areas prone to soil water erosion
in the eastern region of the agro-pastoral ecotone were mainly distributed in Chifeng City in the central part, and
Zhangjiakou City and Xilinhot in the southwestern part of the study area. @ The main contributing factor to
dynamic changes in soil water erosion in the eastern region of the agro-pastoral ecotone from 2000 to 2023 was
the vegetation cover management factor, with an average contribution rate of 64.18%. The combined effects of
three factors (vegetation cover management factor, soil and water conservation measure factor, and rainfall
erosivity factor) accounted for 23.12%. The average contribution rates of soil and water conservation measure
factor and the rainfall erosivity factor were 10.57% and 2.13%, respectively. There were strong interactions
among parameters of the RUSLE model, and the combined effects of multiple factors contributed significantly to
the dynamic changes in water erosion in the study area. [ Conclusion] From 2000 to 2023, soil water erosion in
the eastern region of the agro-pastoral ecotone in northern China was generally stable. During the study period,
with the increase in vegetation cover and the effective implementation of soil and water conservation measures,
the aggravating effect of increased rainfall erosivity on water erosion intensity was alleviated to a certain extent.
However, the soil water erosion situation in this region remains relatively severe. Areas with low vegetation
cover and those without soil and water conservation measures are the key focus areas for soil erosion control in
this region.

Keywords: eastern region of agro—pastoral ecotone; soil water erosion; spatiotemporal differentiation;

RUSLE ; northern China
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Fig.1 Topographic distribution of eastern region of
agro-pastoral ecotone in northern China
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B S, B E R 0.90 t/(km*a) . 2000—
2023 4, BF 92 X [ TR o 385 0 - SRR R AR g R U
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NN Al o i - T AL R T oS N W 2
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T AR 1 5 0 R R 3, b A% K pd T ARUR R
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R R AR, 43 ) A 3.33 km?/a F1 16.91 km?/a; # 54 JiE
AR b AR ZLK sl A I B T, B TR0 6.54 km?/a
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Fig.2 Changing trend of soil water erosion and its factors in eastern region of

agro-pastoral ecotone in northern China (2000—2023)
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Tl B AF G AR fR AN 3 R o BT LA Y, 2000—2005
AP SR 7K ok 5 R R R A5 Sk B A R F 9 IX S R
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K L i B ) A T AR R B R G B R 5 X PG L
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Table 3 Statistics of soil water erosion in eastern region of agro-pastoral ecotone in northern China (2000—2023)
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(= o i
(tﬁﬁf%i{l) WA/ A/ wRY O N Y [ A A 17 VAN AR () VAT A V)
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38 5 (5 000,8 000) 6988 206 4204 124 6246 6422 189 6329 187 5086  1.50 —16.91
PRBRE(8000,15000) 5133 151 303 090 4994 5195 153 4800 142 4263 126 6.54
Jil#1 (>15000) 3283 097 2101 062 4133 4098 121 2996 088 3144 0.93 11.17
I R B 810.30 539.28 889.18 810.44 760.76 724.79 0.90

2000 4F F1 2023 4F 1y 7K ph ik B2 R B, B 50 IX AR 7
TS G I K 5 B A B R R B 4 (1 3D,
BLAE TP A RS G PH AR 5 2V RRSE L . 2000 4 IX
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AR BRI BTk . AR AE R R, KA R S
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5 H i B USSR B AT — P R T 2
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Fig.3 Changes in soil water erosion intensity levels during different periods in
eastern region of agro-pastoral ecotone in northern China
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Fig.4 Results of Sobol first-order sensitivity analysis
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Fig.5 Results of Sobol second-order sensitivity analysis
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