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Effect of blowing snow on surface mass balance of East Antarctica
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In the convergence slope/coastal areas of Antarctica, a large fraction of snow is continuously eroded and exported
by wind to the atmosphere and into the ocean. The extreme environmental conditions and remote location of
Antarctica have long inhibited the systematic study of its climate and snow accumulation processes. Measurement
of blowing snow in Antarctica is very difficult and limited, and data are only available for a few sites. Atmospheric
models estimate that the horizontal divergence of snow by wind transport is of minor significance for integrated
ice sheet surface mass balance because the model simulations assume that katabatic winds tend to remove mass
from the interior regions of the continent and displace it to coastal/convergence areas. Moreover, the blowing snow
process and direct export into the ocean are not explicitly included in numerical weather forecasting and general
circulation models.

Blowing snow transport and erosion from instruments, snow radar and satellite images were acquired in East
Antarctica. Extensive presence of ablation surface (blue ice and wind crust) upwind and downwind of the
measurement site suggest that the combine processes of blowing snow sublimation and snow transport remove up
to 50% of the precipitation in the coastal and slope convergence area. These phenomena represent a major negative
effect on the snow accumulation, and they are not sufficiently taken into account in studies of surface mass
balance. The observed wind-driven ablation explains the inconsistency between atmospheric model precipitation
and measured snow accumulation value.



