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The observed positive trend in the Southern Annular Mode (SAM) may warm the Southern Ocean sub-surface
through decreased Ekman downward pumping. Subsequent change in ice-shelves melt has been suggested to trig-
ger glacier acceleration in West Antarctica. Here we use a regional ocean model configuration of the Amundsen
Sea that includes interactive ice-shelf cavities. Our results show that the inclusion of ice-shelves changes the ocean
response to the projected SAM trend, i.e. it typically inhibits a part of the SAM-induced subsurface warming.
Heat budget analysis has been used to propose responsible mechanisms. Regarding Thwaites and Pine Island, sub
ice-shelf melt increases above 400m by approximately 40% for Thwaites and 10% for Pine Island and decreases
by up to 10% below in response to ocean temperature changes driven by the projected SAM trend. The melt sen-
sitivity to poleward shifting winds is nonetheless small compared to the sensitivity to an ice-sheet instability, i.e.
to a projected change in the shape of ice-shelf cavities. For instance, the sub ice-shelf melt are doubled near the
grounding line of some glaciers in response to the largest grounding line retreat projected for 2100. Large increase
in basal melt close to the grounding line could largely impact instability and glacier acceleration. Our work sug-
gests the need for including ice shelves into ocean models, and to couple ocean models to ice-sheet models in
climate projections.



