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Warm mode melt impact on ice dynamics in Antarctica

2,34 234

Rosie Archer', Ronja Reese’, Lena Nicola®**, and Ricarda Winkelmann
'Department of Geography and Environmental Science, Engineering and Environment, Northumbria University, United
Kingdom

2potsdam Institute for Climate Impact Research (PIK), Member of the Leibniz Association, P.O. Box 60 12 03, 14412
Potsdam, Germany

3Institute of Physics and Astronomy, University of Potsdam, Karl-Liebknecht-Str. 24-25, 14476 Potsdam, Germany
“Department of Integrative Earth System Science, Max Planck Institute of Geoanthropology, Kahlaische Str. 10, 07745 Jena,
Germany

The Antarctic Ice Sheet is losing mass, a large part of which is due to ocean melting under ice
shelves. Current projections from the ISMIP6 project show a gradually warming ocean forcing in
currently cold cavities, but there is a growing literature that this may not be an
accurate representation of how the temperatures beneath the ice shelves will change. Instead, the
cold Antarctic ice shelves - like Filchner-Ronne or Ross - are expected to experience an intrusion
of warmer circumpolar deep water under strong climate forcings. This has the potential to shift
the regime of the Antarctic basins from cold to warm states, leading to increased melt rates.

Here, we focus on three of the currently cold-based basins, namely Filchner-Ronne, Amery, and
Ross. Using the literature of likely timings for regime shifts for each of these cavities, we
investigate how an immediate temperature change at these timings compares to the gradual
warming beneath the cavities modelled in the ISMIP6 simulations. We create an ocean
forcing using the warm mode temperature anomalies from Nicola et al., (2025) to represent the
regime change in these basins and run simulations using the numerical ice sheet models Ua and
PISM, coupled with the ice sheet cavity box model PICO. Then, we compare the model outputs to
simulations using the original CMIP6 ocean forcing.
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