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Fig.1 Overview of the study area
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Fig.2 The spatial distribution of wind erosion classes in the key combat zone during 2000—-2024
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Fig.6 Contribution rates of average wind speed, vegetation coverage, soil moisture,

and land use to soil wind erosion changes in the key combat zone
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Spatio-temporal distribution of soil wind erosion and its driving factors
in the key combat zone of the Three-North Shelterbelt
Forest Program during 2000-2024

Li Qing'?, Zhang Chunlai’, Wang Hongtao*, Jia Wenru’, Wang Rende'”,

Zhang Siqi'?, Yuan Yixiao"’, Fu Gang'’
(1.Institute of Geographical Sciences / Hebei Technology Innovation Center for Geographic Information Application, He-
bei Academy of Sciences, Shijiazhuang 050011, China; 2.Station of Agro-pastoral Ecotone in Bashang Hebei (Grass-
land) , Ecological Quality Comprehensive Monitoring Station, Ministry of Ecology and Enviroment, Chengde 068450,
Hebei, China; 3.Beijing Normal University, Beijing 100875, China; 4. Northwest Institute of Eco-Environment and Re-
sources, Chinese Academy of Sciences, Lanzhou 730000, China; 5.Xinjiang Institute of Geography and Ecology, Chi-
nese Academy of Sciences, Urumqi 830011, China)

Abstract: The key combat zone is the key ecological restoration region of the Three-North Shelterbelt Program
(Phase VI). A comprehensive understanding the status of soil wind erosion is essential for developing effective
prevention and control strategies. This study utilized a revised wind erosion model from China's first national soil
erosion survey, non-parametric trend analysis, extreme gradient boosting (XGBoost) model, and controlled
variable method to calculate the soil wind erosion modulus in the key combat zone between 2000 and 2024, and
analyzed the spatiotemporal evolution patterns of wind erosion and its driving factors. Results show that the aver-
age wind erosion modulus is 39.47 t-hm™-a™' in the key combat zone. The area of strong, extremely strong and se-
vere wind erosion cover 346 352 km?, accounting for 11.47% of the total area, primarily distributed in the Takli-
makan Desert, Kumtag Desert, Qaidam Desert, Badain Jaran Desert, Tengger Desert, Ulan Buh Desert, and
the western part of the Hunshandake Sandy Land. Natural factors control the spatial distribution of soil wind ero-
sion. Over the past 25 years, the soil wind erosion modulus exhibited a significant decreasing trend throughout
the key combat zone, with an average annual decrease rate of 0.77 t-hm™-a™'. The areas with decreasing and in-
creasing wind erosion modulus account for 49.15% and 23.57% of the total area, respectively. Wind speed con-
trols the change of wind erosion across most regions.

Key words: Three-North Shelterbelt Forest Program; key combat zone; soil wind erosion; spatio-temporal dis-

tribution



