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Fig.1 Layout of brush shaped sand barrier in wind tunnel
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Fig.2 Layout of measurement points for erosion and accumulation characteristics on surface

of mobile sand in the wind tunnel and sand trap for collecting sands
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Fig.3 Low field of brush shaped sand barrier

under different wind speeds
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Fig.4 Erosion and accumulation characteristics on surface of mobile sand under different

wind speeds in the wind tunnel (dashed lines indicate the location of sand barriers )
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Impact of brush shaped sand barrier on surface erosion and accumulation

Fig.5

of quicksand( the arrow shows the wind direction)
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Characteristics of the wind-sand flow structure

Fig.6

without barriers in the wind tunnel
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Fig.7 Wind-sand flow structure with brush shaped

sand barriers in the wind tunnel
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Fig.8 Schematic diagram of wind-sand flow passing

through an upright sand barriers
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Fig.9 Mechanized production process of

brush shaped sand barrier
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Fig.10 Schematic diagram of wind-sand flow passing

through a brush shaped sand barriers
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Wind tunnel simulation on the sand fixation performance
of a kind of brush shaped Salix psammophila sand barrier

Yao Zhengyi', Qu Jianjun'?, Xiao Jianhua', Wang Ruyan’, Han Shengli’, Lu Wenfu*
(1. Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China;
2. College of Urban and Environmental Sciences, Northwest University, Xi'an 710127, China; 3. General Afforestation
Farm of Ordos, Ordos 017000, Inner Mongolia, China; 4.Ningxia University, Yinchuan 750000, China)

Abstract: Compared to traditional Salix psammophila sand barriers which should be manually inserted one by
one, brush shaped S.psammophila sand barriers use mechanical weaving to form bottle brush barriers, which
have a shape similar to horse resistance. This kind of barriers are easy to construct and have good stability after
setup. Wind tunnel experiments were conducted to study sand fixation function of a brush shaped sand barrier
made from S.psammophila branches. The results show that: (1) The wind speed slightly decreases in front of the
first row of barrier, and increases significantly at position of the first, the second and the forth row of barrier. Af-
ter pass through each row barriers, wind speed reduced greatly and formed deceleration zone. (2) The sand sur-
face directly below the barrier often exhibits erosion effect. The erosion phenomenon is the most severe right un-
der the first row barrier, and excavation occurs with time lapse. Between the sand barriers, the sand surface
showed a state of accumulation, the first checkerboard accumulated the most severe, followed by a decrease in
the degree of accumulation. (3) After setting up the barrier, the structure of the wind-sand flow exhibits a com-
plex exponential decline curve. The sediment collection at wind speeds of 8 m's”, 12 m's”, 16 m's”, and 20 m's”
decreased by 86.8%, 81.6%, 53.4%, and 67.8%, respectively. This indicates that the brush shaped sand barrier
has good sand fixation performance. Due to the disturbance of barriers, sand material drifts upwards, resulting in
an increase in the amount of sand collected at the sand inlet above a height of 10—14 cm.

Key words: Salix psammophila; brush shaped sand barrier; wind tunnel simulation; sand fixation



