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Modeling basal melting of ice shelves around Antarctica and its impact on sea ice and ocean
Kazuya Kusahara and Hiroyasu Hasumi
Atmosphere and Ocean Research Institute, the University of Tokyo

We incorporate an ice shelf component into an ice-ocean coupled model and investigate the basal melting of ice shelves. The
model horizontal resolution is enough to resolve all ice shelves all around Antarctica. The annual ice shelf melting is estimated
to be 841 Gt/year by the model. About 80 % of the basal melting occurs in areas within 200 km of the ice front. We found that
in terms of fresh water supply the basal melting of small ice shelves around Antarctica is not negligible and could be
comparable to those of large ice shelves. From numerical experiments with and without the thermodynamics between ice shelf
and ocean, the impacts of basal melting on sea ice are investigated. The fresh water input from ice shelves enhances sea ice
production near ice front and increases sea ice thickness in winter. The cold and low salinity waters can be traced in the ocean
surface and bottom layers. We confirmed that the fresh water input leads to a significant reduction of dense bottom water

formation.
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