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Neutral stability 10-m air-snow drag coefficients CDN10 have been computed from six-level wind speed profiles collected on a coastal sloping snowfield in Adelie Land during austral winter 2013. Aeolian snow mass fluxes within the first two meters above the surface were also measured using blowing snow acoustic sensors. The katabatic wind system that dominates low-level dynamics in the area promotes aerodynamical adjustment of the snow surface. Our study site experienced drifting snow more than 60% of the time during the observational period. This suggests that katabatic winds frequently reshaped the snow surface, building and/or eroding sastrugi-like snowdrifts in the main wind direction and, thus, altering its aerodynamic roughness. The study focuses on two cases during which sastrugi responses to shifts in wind direction were evident in temporal variations of both CDN10 and the aeolian snow mass flux. The transitional regime associated with changing winds blowing across the dominant axis of the sastrugi was marked by an intensification of the momentum transfer to the surface illustrated by a significant increase (even 90%) of CDN10. The subsequent reduction of the kinetic energy budget available for snow erosion manifested as a considerable decrease (even 80%) of the aeolian snow mass flux, despite constant or even increasing wind speed. Then, as the wind direction stayed roughly unchanged, the evolving sastrugi progressively streamlined the surface. As a result, CDN10 could decrease by as much as 50% in 3 hours while the aeolian snow mass flux could rise again substantially. From this analysis, we also showed that the timescale for sastrugi alignment may be 2 to 4 times greater than previously estimated by Andreas and Claffey (1995) on the Antarctic sea ice of the Weddell Sea. We argued that this timescale could strongly depend upon both the friction velocity and the erosion flux.

