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Abstract: Rainfall erosion plays a critical role in influencing regional ecological security. Detailed under-
standing the spatial and temporal heterogeneity of regional rainfall erosion is conducive to more targeted
implementation of soil and water conservation measures. This study utilized hourly rainfall data from
32 national meteorological stations in Chongqing spanning from year 2009 to 2022 to examine the spatio-
temporal variability of rainfall erosivity and erosion density within ecological environmental management
units. The results showed that: O The standard deviation of inter-annual changes in rainfall erosivity and ero-
sion density across various ecological functional zones ranged from 340.01 to 687.17 MJ « mm/(hm® « h) and
0.15 to 0. 21 MJ/(hm® * h » a), with a coefficient of variation of 0. 16 to 0. 25 and 0. 05 to 0. 08, respec-
tively. The distribution was uneven throughout the year, with the highest values occurring in summer and
the lowest in winter. Summer rainfall erosivity accounted for 50. 78% to 55.72% of the total, indicating
its significant impact on erosion risks compared to other seasons. As a non-consensus index, erosion densi-
ty is more sensitive than rainfall erosivity in revealing erosion risk. @ In terms of spatial distribution,
high annual average values of rainfall erosivity were concentrated in the Daba Mountain ecological barrier
zone and part of the Three Gorges reservoir area core ecological conservation zone, while low values were
found in the ecological quality improvement zone of hilly valleys. The maximum annual rainfall erosivity
occurred in 2021 in Chengkou County, within the Daba Mountain ecological barrier zone, reaching
4 676.44 MJ « mm + /(hm® « h). The minimum value was recorded in 2011 in Yongchuan District, located
in the ecological quality improvement zone of hilly valleys, at only 806.25 MJ *« mm * /Chm® « h). For
seasonal scale,the high-value area was located in the Wuling Mountain ecological barrier zone in spring,
while during summer and autumn, they were distributed in the Daba Mountain ecological barrier zone and
the middle mountain part of the Three Gorges reservoir area core ecological conservation zone. However,
the variation in winter was relatively insignificance. @ The characteristics of spatial distribution of erosion
density indicated that high annual average values were concentrated in the Daba Mountain ecological barrier
zone, while low values were in the Daloushan ecological barrier zone. There were seasonal spatial differ-
ences. As discussed, high-value zones in spring occurred in the Wuling Mountain ecological barrier zone.
In summer, the high-value zones present in Daba Mountain ecological barrier zone and parts of the ecologi-
cal quality improvement zone of hilly valleys. While the high-value zones shifted to the Three Gorges res-
ervoir area core ecological conservation zone during autumn and winter seasons.
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