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Abstract: [Objective] Enclosure measures can significantly alter the vegetation characteristics of desert steppes, but
the responses of vegetation coverage, vegetation height, soil moisture, and soil wind erosion to different enclosure
durations remain poorly studied at a regional scale, particularly regarding the influencing pathways of vegetation
coverage and vegetation height on soil wind erosion.[Methods] A systematic sampling approach was used to
investigate the enclosure durations of 92 flat grassland sites within 63 000 km? in the Inner Mongolia's desert steppe.
The soil wind erosion modulus was determined using the *7Cs technique, and structural equation modeling was

applied to analyze the relationships between vegetation coverage, vegetation height, soil moisture content, and soil
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wind erosion under enclosure conditions.[ Results] The soil wind erosion moduli for free-grazing sites, 1-3-year
enclosure sites, 4-9-year enclosure sites, and sites with over 10 years of enclosure were 1 933.59, 1 725.40,
1 393.58, and 358.56 t/(km*-a), respectively. The structural equation model revealed that enclosure mitigated soil
wind erosion primarily through two pathways. First, enclosure directly reduced wind erosion by significantly
increasing vegetation coverage (the direct path coefficient between enclosure duration and vegetation coverage was
— 0.46, and that between vegetation coverage and soil wind erosion modulus was — 0.42). Second, increases in
vegetation coverage and vegetation height improved the surface soil moisture conditions, and this effect diminished
with increasing soil depth (the coefficients of determination between vegetation coverage and soil moisture content in
the 0-5, and 5-10 cm soil layers were 0.31 and 0.12, respectively, and those between vegetation height and soil
moisture in the 0-5, 5-10, and 10-15 cm layers were 0.27, 0.12, and 0.05, respectively). The enhancement of soil
moisture further suppressed the wind erosion process (the indirect path coefficient of enclosure duration on the soil
wind erosion modulus via soil moisture content was — 0.447).[ Conclusion] The findings systematically reveal the
dual-pathway mechanisms through which enclosure influences soil wind erosion, providing theoretical support and
practical guidance for soil and water conservation and ecological restoration in the Inner Mongolia s desert steppe.
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