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This study aims to explore the morphology and migration of aeolian sand ripples, as well as t
he evolution of barchan dunes. A blowout-type wind tunnel was used to generate a stable, unidirect
ional wind field, and quartz sand of different grain sizes was utilized to study the changes in sand r
ipples and dunes under different conditions. The research found that the wavelength of acolian san
d ripples 18 influenced not only by wind speed and grain size but also by the length of the eddy beh
ind the crest. Additionally, after analyzing the changes in ripple migration velocity, a strong positiv
e correlation with wind speed was identified. The study also discussed energy variations and attem
pted to establish a model of energy conversion between wind speed and sand migration velocity. In
the experiment on the temporal evolution of barchan dunes, three main stages were identified: the
extension stage, the collapse stage, and the dissipation stage. We conducted a qualitative analysis o
f these results, further understanding the processes and conditions of ripple and dune formation thr
ough observation and discussion. Finally, we compared our findings with the shape, dynamics, and
distribution of Transverse Aeolian Ridges (TAR) on Mars, speculating on their possible origins, wi
th the goal of further exploring the formation and evolution of planetary surface landforms.
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93 26.89 105.4 78.51 159 29.73 103.75 74.02
96 32.56 111.79 79.23 162 34.26 107.92 73.66
99 2891 109.25 80.34 165 33.74 106.22 72.48
102 20.78 103.54 76.76 168 26.55 99.58 73.03
105 31.22 110.84 79.62 171 28.29 100.44 72.15
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