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Modeling basal melting of Antarctic ice shelves at the Last Glacial Maximum

Kazuya Kusahara', Tatsuru Sato', Hiroyasu Hasumi” and Ralf Greve'
'nstutiute of Low Temperature Science, Hokkaido University
*Atmosphere and Ocean Research Institute, the University of Tokyo

We estimate basal melting of Antarctic ice shelves at the Last Glacial Maximum (LGM) by an ice-shelf/sea-ice/ocean
coupled model. The cryosphere/ocean coupled model can roughly reproduce the ice shelf melting amount under the present-
day climate.

The shape of Antarctic ice shelves at the LGM (location and draft) is derived from output of an ice-sheet/ice-shelf dynamics
model, SICOPOLIS. A steady ice-sheet/ice-shelf configuration is derived from a simulation from the Eemian to the LGM.

We have performed several numerical experiments in which the surface air temperature is modified. In this study, present-
day surface boundary conditions are used as background forcing to force the coupled model. Negative temperature anomalies
are added on the background surface air temperature for producing the LGM surface conditions. Sea ice extent in the
experiments with 6-8°C cooling is consistent with that reported in literature.

In this model we estimate about 5000 Gt/yr for the basal melting of the Antarctic ice shelves at the LGM. The basal melting
amount at the LGM is about five times larger than that at present. The model results show that warm oceanic waters originated
from the Circumpolar Deep Water in the Southern Ocean inflow directly into the ice shelf cavities and melt actively the ice
shelf bases. In particular, there are very active melting areas at rates up to 30 m/yr in the ice shelves in the Bellingshausen and
Amundsen Seas. Change of the basal melting of Antarctic ice shelves is about 1000 Gt/yr among the experiments of 2-10°C
cooling compared to present-day conditions. We found that basal melting of Antarctic ice shelves is strongly determined by the
ice shelf configuration, more than by surface air temperature change.
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