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Summary

Wind is a primary erosional force in shaping aeolian landforms.
Although strong wind events are infrequent and short-lived, they
play a critical role in the formation and evolution of desert
landscapes. However, the relative contribution of these strong-wind
events to aeolian sediment transport and dune dynamics, compared
to more regular winds, remains poorly understood. A fundamental
question arises: how do different wind speed levels contribute to the
deformation of aeolian landforms and the intensity of wind-blown
sand hazards? Barchan dunes, the most common type of crescent-
shaped dune, typically form under unidirectional wind regimes.
Their deformation and migration are controlled by both the strength
and duration of erosive winds. This study aims to quantify the
contributions of different wind speed levels to barchan dune
migration. Using in situ measurements of high-frequency wind data
and high-resolution topographic surveys, we analyzed short-term
strong wind events of varying intensities and monitored the rapid
migration of barchan dunes. This approach allowed us to report, for
the first time, the relative contribution of short-term strong winds to
barchan dune migration.
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