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Abstract:

The  Antarctic  sea  ice  cover  experiences  considerable  spatial  and  temporal  variabilities  which
impact processes and interactions between atmosphere, sea ice and ocean, and are therefore key
drivers for Southern Ocean ecosystems. However, the observed sea ice evolution is in contrast to
recent  climate  model  simulations,  which  show  a  false  decrease  in  Antarctic  sea  ice  extent.
However, the exact causes of the differences in simulated trends as well as the related impact of
the prevailing interactions with other components of the climate system, are not yet understood.
The year-around presence of snow on the ice strongly alters these interactions through its impact
on the ice mass balance and related heat fluxes. Here, the Weddell Sea plays an important role, as
it consists primarily of perennial sea ice in the west, while seasonal sea ice is dominant in the east.
This study region allows for a quantitative description of the evolution of a particular ice regime
and its snow cover along the drift trajectory from the southeastern to the northwestern Weddell
Sea.

Thus, we present here a unique data set of in-situ snow and sea ice properties obtained during the
interdisciplinary sea ice work in the southeastern Weddell Sea in February and March 2021 and in
the northwestern Weddell Sea in February and March 2022. From satellite data analyses and a
deployed snow buoy, it is known that the sampled ice regime in the northwestern Weddell Sea
corresponds to the drifted sampled ice regime of  the southeastern Weddell  Sea in 2021. First
results show a modal snow depth of 10 to 60 cm in the southeastern Weddell Sea, which reduced
to 5 to 20 cm in the northwestern Weddell Sea one year later. This reduction in snow depth is
caused by the formation of  up to 16 cm of  superimposed ice  along the ice  drift through the
Weddell Sea. Combined with the formation of snow ice, the meteoric ice contributes significantly
to the ice growth at the top of the sea ice. 


