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Fig.1 Arrangement of the transect model in wind tunnel
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Fig.3 Airflow field along the observation transect
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Fig.4 Variation of reduction coefficient (R...) along the observation transect under reference wind speed of 8-9 m/s
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The Influence of Terrain on the Protective System of

Shapotou Section of Baotou-Lanzhou Railway

ZHOU Na', ZHANG Chun-lai', ZOU Xue-yong', WU Xiao-xu’, ZHANG Feng'

(1. State Key Laboratory of Earth Surface Processes and Resource Ecology/Ministry of Education Engineering

Center of Desertification and Blown-sand Control, Beijing Normal University, Betjing 100875, China;
2.College of Global Change and Earth System Science, Beijing Normal University, Beijing 100875, China)

Abstract: To explore the role of terrain on preventing the railway from blown sand disaster, a typical transect

within the protective system of Shapotou section was selected and its airflow measured in field and over a
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scaled down model in wind tunnel. The airflow over this transect shows high speed wind centers on the top of
the fence dune and on the edges of river terraces, while low speed wind centers appear at the leeward of the
fence dune and downwind of the river terraces. The high wind speed center gets stronger as the wind speed in-
creases. The reduction coefficient (R...) is used to describe the airflow variation along this transect. A sharp in-
crease of (R..) is found behind the fence for a horizontal distance 8 times the fence height. R..., increases
with the increasing protection distance. Under the reference wind speed of 8-9 m/s, the decline and fluctuating
terrain contribute about 43% the reduction of the near surface airflow to the total airflow reduction by the shel-
terbelt. As wind speed increases, airflow diffusion is weakened and (R, ..) decreases to below zero. Dune to-
pography and the protection measure play a role on the dune surface airflow. Though the fence dune has a
windward slope gradient three times the gradient of the semi-fixed dune and the fixed dune, the speed-up ratio
(s) is almost the same. It is the drag force of fence exerting on the winds that effectively reduces the windward
speed- up ratio, and leads to the large amount of sands accumulating around the fence to form a distinct artifi-
cial dune form. Friction wind speed decreases rapidly from the moving dune area towards the railway. Under
reference wind speed of 6 m/s, 9 m/s and 12 m/s, the friction wind speed over dune surface decreases by 49%,
45% and 39% from the moving dune area to the railway, respectively. The friction wind speed in the fixed
dune section (model) is always lower than 0.5 m/s due to the decline terrain. The fence dune has a protection
distance ten times the dune height in which the friction velocity is always less than the threshold friction veloci-
ty. It is supposed that, when there are lacking of checkerboard and vegetation cover, the fence dune and the de-
cline terrain would reduce 88% the latent sand flux from the moving dune area under wind speed of 5-9 m/s
and 50% under wind speed of 12 m/s. All the results indicate that terrain is one of the most important factors to
prevent the railway from blown sand disaster. The fence dune has become an indispensible part of the railway
protective system.

Key words: the protective system of Shapotou section; terrain; fence dune; airflow field; latent sand flux



