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Abstract

To assess soil erosion in Qiqihar City over the past 30 years and identify its key driving factors, this
study utilized the Google Earth Engine platform to integrate multi-source remote sensing and geo-
graphic data. The RUSLE model was applied to quantify soil erosion modulus for the period 1990~2020,
and the GeoDetector model was introduced to analyze influencing mechanisms. Results show that
soil erosion was mainly slight and mild, with a spatial pattern of “low in the center and high on both
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sides.” Slope was the dominant factor, with significantly intensified erosion in steep areas. Due to
frequent human disturbance, cultivated land exhibited widespread mild to moderate erosion, while
forested areas also experienced severe erosion in some degraded and steep regions. Significant in-
teraction effects were observed between slope, rainfall, and land use. It is recommended to strengthen
slope farmland management and soil conservation practices to promote sustainable use of soil re-
sources.
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Table 3. Area statistics by erosion intensity from 1990 to 2020
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Figure 1. Spatial distribution of soil erosion intensity from 1990 to 2020
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Figure 2. Proportion of annual average soil erosion intensity area under different slope classes
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Figure 3. Proportion of annual average soil erosion intensity area under different land use types
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Figure 5. Distribution map of soil erodibility K factor
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Figure 6. Distribution map of slope length and steepness LS factor
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Figure 7. Distribution map of vegetation cover and management C factor
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Figure 8. Distribution map of conservation practice P factor
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Figure 9. g-values of single-factor explanatory power
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