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Influence of different measures on soil wind erosion at spoil dump of
open-pit coal mine in loess hilly region

Liu Jiye"?, Liu Jing"?, Xing Ende"*, Shan Dan"*, Feng Xiu"*
(L.Inner Mongolia North Slope of Yinshan Grassland Ecological Hydrology National Field Scientific Observation and
Research Station, China Institute of Water Resources and Hydropower Research, Hohhot, Inner Mongolia 010020, China;
2.Institute of Water Resources for Pastoral Areas, Ministry of Water Resources, Hohhot, Inner Mongolia 010020, China)

Abstract: [ Objective] The influence of different protective measures in a spoil dump of the mining area on the
wind and sand activity patterns in the near-surface layer were investigated in order to provide a theoretical basis for
the scientific formulation of the technical scheme for the prevention and control of wind-sand hazards in the mining
area dump. [ Methods] Taking the spoil dump of the Wulanhada open-pit coal mine in Jungar Banner, Ordos
City, as the study area, wind tunnel simulation was used to systematically measure wind speed and sediment

transport rate under three protective measures of different specifications and coverage levels. Their wind protection
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efficiency, aerodynamic roughness, and sediment transport rate were compared and analyzed. [Results] Wind
speed profiles under different measures followed a logarithmic distribution, and wind speed was effectively
weakened by wind protection within the height range of 0—20 cm. As the specification increased, the roughness
increment decreased, and the wind protection effect gradually weakened. Above 50 cm, wind protection efficiency
declined rapidly. Under the same specification, the wind protection effect of Salix psammophila sand barriers was
better than that of polylactic acid (PLA) sand barriers, and the 0.5 mX 0.5 m specification performed best. For
plant measures, wind protection efficiency gradually increased with increasing vegetation coverage. The variation
of sediment transport rate with height followed a three-parameter exponential model, and its correlation coefficient
(R?) was the highest among the four function models. Considering both wind speed and protecting measure
specification, the best sand-blocking effect was achieved by plant measures, followed by PLLA sand barriers and
S. psammophila sand barriers. [ Conclusion] The variation patterns of sediment transport rate with height
follow a three-parameter exponential model. The plant measures show the best sand-blocking effect, and both
wind protection efficiency and sand-blocking efficiency increase with higher vegetation coverage and denser
specifications of different materials.

Keywords: sand barrier; vegetation coverage; wind tunnel; wind erosion; wind speed profile; sediment
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Table 1 Configuration parameters of sand barriers with
different specifications in wind tunnel test
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Fig.1 Influence of Salix psammophila sand barrier specifications on wind speed profile
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Fig.2 Influence of PLA sand barrier specifications on wind speed profile
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Fig.3 Influence of vegetation coverage on wind speed profile
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Table 2 Roughness and friction velocity of different specification measures under different wind speeds
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Fig.4 Variation characteristics of wind protection effect of different measures with specifications
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Fig.5 Variation characteristics of wind protection efficiency of different types of
sand barriers with same specifications under different wind speeds
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Fig.7 Variation of total sediment transport rate with measures of different specifications
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Fig.8 Variation of total sediment transport rate under different wind speed gradients
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Fig.10 Variation characteristics of wind protection effect of same measures with specifications
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Fig.11 Variation characteristics of sand-blocking effect of same specification measures under different wind speeds
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