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Fig.2 Dune geomorphology and sonic anemometer set up sites (A) and the photo of field experiment (B)
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Fig.3 The variation of wind speed (A) and wind speed and direction at dune crest (B) during field observation process
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The characteristics of inner boundary layer airflow over reversing
dunes and its effect on dune morphological evolution

Pan Kaijia'?, Zhang Zhengcai', Lang Aimin'*
(1. Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China;

2.University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The morphology-dynamic processing of reversing dune is an important issue in Aeolian geomorpholo-
gy, but a little research have been done for these dunes, which limits our understanding of the dunes formation
and development. For this reason, a developing reversing dunes in the southeast edge of Tengger Desert was se-
lected. Ten-dimensional ultrasonic anemometer was used and set up at top, crest leeward stoss, dune toe, and
windward stoss at 0.25 m and 0.5 m height over dune surface. The results indicated that: (1) The direction of air-
flow affects characteristics of airflow. Wind directions were not completely symmetry on the left and right sides
of an axis perpendicular to the crest at 0.25 m height. When the flow angle between airflow directions and the di-
rection of perpendicular line to the crest are negative, the wind speed at the windward slope recovers slowly.
(2) The airflow characteristics of leeward slope are controlled by the wind direction. The variation of airflow at
0.25 m and 0.5 m height are similar, and deflection occurs in the middle of the leeward slope, and reversing de-
flection occurs within a range of 10° between the airflow direction at the top of the dune and perpendicular to the
crest. However, when the wind at the top of the dune is 285°—315°, the deflection at 0.25 m is greater than that
0.5 m. The wind speed of 0.25 m and 0.5 m at the leeward slope is inconsistent on both sides of the direction per-
pendicular line to the crest. (3) Dune surface airflow affects dune morphology. During the observation period,
the crest of dune moved significantly with a movement value of 0.33 m. Sediment accumulation occurred on lee-
ward slope with the maximum thickness of 0.44 m, and erosion occurred on windward slope with the maximum
depth of 0.43 m. The results of this study are important to clarify the effect of wind in the evolution of dune mor-
phology and provide data for numerical simulation.
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