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Abstract

This study investigates the spatial variability mechanisms of hydraulic erosion within a watershed
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from an energetic standpoint. Utilizing runoff erosive power as a comprehensive quantitative metric,
the research characterizes the interplay between watershed surface features, precipitation, and the
associated runoff's impact on soil and water loss. The study area is the Lalin River Basin, a repre-
sentative region of soil and water loss in Northeast China. Through simulation with the SWAT model,
the research analyzes the spatial distribution patterns of annual average runoff erosive power and
its correlation with sub-watershed area. The findings indicate that: (1) The spatial distribution of
multi-year average runoff erosive power in the Lalin River Basin follows a pattern of “higher values
downstream than upstream, greater in the main channel than in tributaries, and elevated in the
northwest compared to the southeast”; (2) Significant soil and water conservation outcomes can be
achieved by prioritizing ecological management in sub-watersheds smaller than 150 km? situated
in the river’s middle and upper reaches. Consequently, the runoff erosive power in the Lalin River
Basin demonstrates distinct spatial heterogeneity and a strong correlation with the watershed'’s
drainage area. Identifying this pattern holds significant theoretical value and practical implications
for guiding ecological restoration efforts within the watershed.
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Figure 1. Location of the Lalin River Basin and distribution map of meteorological and hydrological stations
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Figure 2. DEM of the Lalin River Basin
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Figure 3. Land use map of the Lalin River Basin
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Figure 4. Soil distribution map of the Lalin River Basin
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EPCO TV ZE M 1Mz 2R3 3 Y4 0.31~1.21 0.73
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Figure 5. Comparison chart of simulated and measured average monthly runoft at Caijiagou Station
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Figure 7. Fitting analysis chart of sub-basin area and multi-year average runoff erosion power
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