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Abstract: [ Objective ] To explore the degree of damage to physical crusts caused by different intensities of grazing
trampling and their influence on wind erosion intensity and dynamic parameters of wind erosion.[ Methods] This
study took the sandy loess covering the Liudaogou small watershed in the northern part of the Loess Plateau as the
research object. Physical crusts were formed under the simulated rainfall intensity of 120 mm/h, and five simulated
grazing trampling intensities of 20% , 40%, 60% , 80% , and 100% and three wind speeds of 9, 11, and 13 m/swere
established. The patterns of the degree of physical crust damage under different trampling intensities on wind
erosion characteristics were investigated.[ Results] 1) Trampling of different intensities significantly damaged the
soil physical crust, thereby significantly intensifying wind erosion, with the wind erosion modulus increasing by
23.45% to 409.79% compared with the untrampled control (CK). At the same wind speed, the greater the
intensity of trampling, the weaker the wind erosion resistance of the physical crusts. 2) Dust concentrations

(PM,;, PM,,, TSP) were significantly positively correlated with grazing trampling intensity (»p<Z0.05). For every
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20% increase in trampling intensity gradient, dust release increased by 1.22 to 7.21 times compared to the
previous level, with PM,;concentration showing the largest increase, followed by PM,, and TSP. 3) As the
trampling intensity increased, both friction wind velocity and aerodynamic roughness increased significantly. The
friction wind velocity ranged from 0.17 m/s to 0.69 m/s, and the aerodynamic roughness ranged from 0.012 cm to
0.068 cm. [ Conclusion] Trampling damage to the physical crust significantly exacerbates wind erosion. Dust
release increases exponentially with trampling intensity, and PM,; is the most sensitive to trampling, with an

increase higher than that of PM,, and TSP. The research findings can provide a theoretical basis for the prevention

and control of wind erosion in the northern part of the Loess Plateau.
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Fig. 6 Differences in friction wind velocity of physical crust under different trampling intensities
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