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Spatiotemporal Distribution of Natural Driving Factors of

Soil Erosion in Northeast Mollisol Region

Ji Xiaoqi, Fan Haoming
(College of Water Conservancy, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: [ Objective] Soil erosion caused by compound forces is obvious in Mollisol region, studying the
annual alternating superposition of natural driving factors for soil composite erosion in different typical
intervals in Northeast Mollisol Region has practical significance for soil erosion control in the region.
[ Methods] We analyzed and compared the spatiotemporal distribution of natural driving factors of water,
wind, freeze-thaw, and snowmelt in 11 typical regions of the region, and clarified the alterative and
superposition characteristics of each factor. [ Results] In terms of time, the driving factors of hydraulic
power, wind power, freeze-thaw and snowmelt in northeast Mollisol region occurred in superposition and
alternation within the year. In spring, the driving factors of wind power, freeze-thaw and snowmelt were the
most complex. In Summer, the driving factors of hydraulic power, wind power and freeze-thaw were the
main driving factors. In autumn, the combined effects of hydraulic power, wind power and freezing and
thawing were limited, while in winter, the effects of wind power and freezing were obvious. In terms of
space, the hydraulic driving effect gradually decreased from southeast to northwest. Wind effect gradually
decreased from southwest to northeast. The freeze-thaw effect gradually decreased from southwest to

northeast. Snowmelt gradually decreased from northwest to southeast. According to the different
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characteristics of erosion driving factors, the whole region was divided into hydraulic, water-wind-freeze-

thaw, water-wind-snow melt, water-freeze-thaw-snow melt erosion zones, and targeted soil erosion control

could be carried out in different regions. [ Conclusion] Each camp showed obvious temporal and spatial

differences in their erosion performance.The characteristics of the composite erosion driving factors in a year

were obtained based on the alternating superposition of natural driving factors within a year, providing

reference for targeted soil erosion control and in-depth research on the composite erosion prevention and

control in different regions.

Keywords: composite erosion driving factors; spatiotemporal differentiation; superimposed mechanism;
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Fig. 1 Distribution Map of Typical Areas in
Northeast Mollisol Region
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Fig. 2 Alternating and superimposed time distribution
of erosion drivers in typical areas
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Table 2 Characteristic values of internal differentiation of natural driving factors for soil erosion
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Fig. 3 The northeast black earth area superposition of driving factors in typical
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