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Effects of Biodegradable Poly Lactic Acid (PLA) Sand Barrier on Wind

Prevention and Sand Fixation in Urumgqi Sandy Land
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Mongolia 017400, China; 3.Dalate County Forestry and Grassland Dtation s Ordos, Inner Mongolia 014300, China)

Abstract;In order to explore the effect of PLLA sand barrier on desertification control in Urumqi sandy land,
PLA sand barriers of different sizes (square length: 0.5 mX 0.5 m, 1 mX1 m, 2 mX2 m and 3 mX3 m)
were laid in grid shape. The wind erosion characteristics of sand barriers with different specifications were
studied. The bare sandy land was set as the control (CK), and HOBO portable wind speed acquisition
instrument was used to observe the wind speed at heights of 10 cm, 20 cm, 50 cm, 100 cm and 200 cm above
the surface. At the same time, the automatic rotary sand collector was used to collect the sediment transport
at 0—30 cm height near the surface, and the variation characteristics of windbreak efficiency, sand fixation

efficiency and sand carrying diameter of wind-blown sand flow were analyzed. The results show that:

Yis B HI:2021-12-13 f& | H#A:2022-01-13

FEIE N F T EIR KRR 5 BRI U Hb AR A 55 DR K A S R R TFSE 7 (2020GGO0TT)

FE—EE REAE 997, B BeTu A AR, 2 SR L BF 58 07 19 A SR AL B i . E-mail:zbn1026316444@163.com

BIEEE S22 (1986—) , B Py & BH & 4L Bl oz, B8N H TR BAL B A 98 . E-mail . dangxiaohong1986@126.com
http: // stbeyj.paperonce,org



432 S o S 9530 %

(1) when the PLA sand barrier size is less than 3 m X 3 m, the wind speed profile presents an S-shaped
change trend; the average surface roughness of PLLA sand barrier is 0.64 cm, and that of CK is 0.51 cm,
which is 25.48% higher than that of PLA sand barrier; (2) sediment transport decreases by 38.72% ~
75.69% after PLA sand barrier was laid; the sediment transport rate of PLA barrier shows a good exponen-
tial relationship with height (R*>>0.77); the overall surface roughness decreased in the order: 1 m X1 m>
0.5 mX0.5 m>2 mX2 m>3 mX3 m>CKj; the sand fixation benefits of 1 m>X1 m and 2 m X2 m sand bar-
riers are higher than these of the other two types of sand barriers, and the sand fixation benefit of 3 mX3 m
sand barriers is the lowest, basically close to CK; (3) the size of wind erosion particles in Urumgqi sandy land
is between 2~500 pm, and most of the particles are fine sand between 100~250 pum; After PLA sand barrier
was laid, the fine sand content in the barrier increases by 8.70% ~11.94 %, the contents of medium sand
decreases by 10.63% ~14.06% (p <C0.05). In conclusion, laying PLA sand barriers can effectively reduce
near-surface wind speed in Urumgqi sandy land, increase surface roughness. reduce near-surface sediment
transport, and change the aeolian sand flow structure of 0-—30 ¢m height, which has better control effect.

Keywords: PLLA sand barrier; windbreak fixation; sediment runoff; mechanical composition; Urumgqi sandy land
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