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Analysis on the dynamical behaviors of aeolian sand
ripples and sand dunes

ZHENG XiaoJding & BO TianLi

Key Laboratory of Mechanics on Western Disaster and Environment of the Ministry of Education of China, Lanzhou Uni-
versity, Lanzhou 730000, China

Three dimensional quantitative simulations on the formation and evolution of aeolian sand ripples
and sand dunes are presented. The simulations successfully replayed the self-reparation behavior
of sand ripples and the collision behavior of sand dunes. The simulation results revealed the
dominant physical laws governing the self-reparation behavior of sand ripples and Y-junctions, and
the phenomena that two aeolian barchan dunes collide with each other in a manner similar to
solitons or solitary waves. The results indicate that the self-reparation time of sand ripple will
reduce with the frictional wind speed increasing, and the existence of Y-junction and the increase of
sand diameter will extend the self-reparation process of sand ripple. The collision’s consequence
between sand dunes is related with the two sand dunes relative scales and the angle between the
line lock of center of dunes and wind direction. When the scales of two sand dunes are close and
the angle between the line lock of center of dunes and wind direction is small, the solitary waves
behavior will appear.
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