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Abstract: [ Objective] The law of soil wind erosion in degraded bare patches in alpine meadows was examined to
provide a scientific basis for vegetation restoration and ecological and environmental protection in degraded
meadow areas. [ Methods] Bare patches degraded by plateau pika activity in Henan County, Qinghai Province,
China were selected as research subjects. In-situ wind erosion simulation experiments were conducted under three
wind speeds of 9, 12, and 15 m/s for degraded bare patches with different vegetation cover levels (0%, 20%,
40%, 60%, and 80%) to investigate the effects of vegetation cover on soil wind erosion under varying wind
speeds. [ Results] D The soil wind erosion rate for degraded bare patches showed a trend of initially sharp decline

followed by stabilization over time (p<C0.05). During the 60 min wind erosion experiment, the first 10 min was
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the sensitive period for changes in the soil wind erosion rate. @ Under all three wind speeds, there was a
significant negative exponential relationship between vegetation cover and total sediment transport (R* = 0.98).
The larger the absolute value of the exponential coefficient, the weaker the inhibitory effect of vegetation cover on
wind erosion at higher wind speeds. @ As vegetation cover increased, the sediment transport within the 0—5 cm
height range significantly decreased, and sediment transport at all vegetation cover levels gradually decreased with
increasing height. [ Conclusion] Increasing vegetation cover can effectively reduce wind erosion rates and sediment
transport heights. However, at higher wind speeds, the inhibitory effect of vegetation cover on wind erosion
significantly weakened. The critical threshold for vegetation cover to inhibit soil wind erosion was approximately

40%. As vegetation cover continued to increase, the marginal benefits of reducing wind erosion gradually

diminished.
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Fig.2 Degraded bare patches with different vegetation coverage
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Fig.4 Change of wind erosion rate with time at bare patches with different vegetation coverage under three wind speeds
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Fig.7 Change of sand transport rate with wind erosion time under different vegetation coverage and three wind speeds
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Table 2 Wind erosion suppression efficiency of bare
patches at different vegetation coverage %

WGk / RS/ Y%
JEE 388 SR I AN ) i v v B O A 3R v 8 SRR (mes ") 20 40 60 80
R, Rl — A 1% 75 BT XU 38 AN R S v v B 9 40.73 60.53 80.79 88.57
B B v 2 R OB A, 7R [A) XU A 12 42.09 67.46 72.90 91.45
Wik LA S &M, Y B nt 2% 15 40.80 62.25 77.33 92.12
ARG FRB W E B RE B . I S TT L T 4121 6341  77.01  90.71
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Fig.8 Accumulated sediment transport in different height ranges of bare patches with
different vegetation coverage under three wind speeds
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Table 3 Person correlation analysis of different wind erosion parameters at bare patches
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Table 4 Partial correlation analysis of different wind erosion parameters at bare patches
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Table 5 Wind erosion rate, sediment transport and grey
correlation degree of bare patches under ifferent
vegetation coverage and wind speed conditions

A/ i #k A 2/ Wb/ KA
(mes™") FHWHE/% (gem ?emin!) (geh') B
0 1.10 66.10 0.853

20 0.78 39.18 0.911

9 40 0.65 26.09 0.942
60 0.38 12.70 0.984

80 0.31 7.56 1.000

0 19.66 149.23 0.465

20 14.29 86.42 0.568

12 40 11.66 48.56 0.648
60 6.30 40.44 0.741

80 4.93 12.75 0.826

0 7.21 426.17 0.459

20 4.89 252.29 0.570

15 40 3.75 160.88 0.657
60 1.84 96.59 0.783

80 1.28 33.60 0.899

159 m/s G 25 AF T, R = B2 A 400 46 4 ] e A
W KA I R 5 SR, 2 KU S 2 15 m/s Y
SR W T AR AF A B I ) S8R AT B D , K
0 S I FH X B AR, 3% WA i XU A5 1R T, A8 B
PR RA R

Wt 2 e gk I E o b ot B T O 22 i AR
AU A B 55 B B8 B OGE A X R
Vb A BRI (p<<0.05) . o, XU L B
6 BE A T3 00 A2 AR FH O B Vb B 60 BTk 2R 4 1 R
30.5%, 32.4% K1 68.1% , XF K it 1 F 1) 5T #k R N
42.4% ,21.7% F169.4 % (Z 6) , #k— 25 15k BH i B 56 B
TR0 XLE X = 19 XU bt 11 4 B A FH 56 28 52 i AL

x6 ETAEFWHERTFIEHIDEM
T3k 15 R A B R R Sk R

Table 6 Significance and contribution rate of each factors
effect on sediment discharge and wind erosion rate
based on variance analysis
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