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Table 1 Statistical table of precipitation conditions in the study area from 2017 to 2021
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Fha FHRRmm  FRERXBU mﬁ Zzﬂz (25<§E{(<}\5%)&mm) <R§E;szm> %ﬁ%ﬁ T rﬁ?
2017—2018 141 63 972 7 3 19
2018—2019 1242 199 2195 6 2 20
2019—2020 1287 128 1345 16 4 64
2020—2021 789 90 1096 22 11 70
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Spatiotemporal analysis of gully three—dimensional morphological
evolution in the northeast black soil region based on
drone remote sensing

KE Liwei"?,YANG Jiuchun', WANG Jiaqi"?,LI Ying'

1.Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun 130102, China;
2.University of Chinese Academy of Sciences, Beijing 100000, China

Abstract: Arable land is a core resource for agricultural production. Gully erosion is a highly destructive form of water erosion, severely
threatens these land resources. Clarifying the spatiotemporal evolution of the three-dimensional (3D) morphology of gullies is a prerequisite
for quantitatively assessing erosion rates and precisely deploying soil and water conservation measures. This study focuses on atypical gully
named Erdao Gully in Jiutai District, Jilin Province. Based on five consecutive years (2017—2021) of Unmanned Aerial Vehicle (UAV)
remote sensing data (orthophotos and Digital Elevation Models), we employed a method combining 3D morphological analysis with a gully
morphometric index system to quantitatively investigate the characteristics of 3D morphological changes at various temporal scales and
spatial locations. Concurrently, the relationship between rainfall factors and gully erosion activity was explored by integrating
meteorological data. The results indicate that: (1) During 2017 and 2021, gully expansion in the study area was primarily driven by headcut
retreat erosion. The gully head retreated a total of 3.01 m, encroaching on 39.57 m? of new arable land. (2) Erosion and deposition coexisted
within the gully, with a maximum vertical erosion depth of 1.156 m and a maximum vertical deposition thickness of 0.776 m. The erosion
was most severe on the sunny slope of the gully head. (3) The dominant rainfall factor influencing gully expansion was the frequency of
erosive rainfall events, rather than single-event rainfall intensity or total annual precipitation. This study demonstrates that time-series
observations from UAV remote sensing can precisely delineate the gully erosion process in the thin black soil region, and provids a scientific
basis for the optimized layout of soil and water conservation measures in the area.

Key words: UAV remote sensing, thin black soil region, gully, three-dimensional morphology, gully shape index system, soil conservation,
soil erosion, spatiotemporal change analysis
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