
Investigating the impact of ice 
shelf cavities on Antarctic sea 

level rise projections
Courtney Shafer , Matt Hoffman, Trevor Hillebrand, Xylar Asay-Davis, Carolyn 

7ĲŊĲůċŰЯШ?ċƖŔŰШ9ŸůĲċƨЯШuƖŔƚƣŔŰШÂŸŔŰċƖЯШfƖĲŰċШéċųťŸƻČ

DOE CSGF Annual Program Review
July 15th, 2025





Will Salter, Getty Images

Ice shelfOcean 





Seroussi et al., 2020

26 cm 

-7 cm

Future contribution to sea level rise is uncertain

Earth system models



~ŸƚƣШEċƖƣőШƚǃƚƣĲůШůŸĬĲũƚШ?§ ќÑШƖĲƚŸũƻĲШĦċƻŔƣŔĲƚг

grounding line

ice sheet

ice shelf

ocean

front

cavity



grounding line

ice sheet

ice shelf

ocean

front

~ŸƚƣШEċƖƣőШƚǃƚƣĲůШůŸĬĲũƚШ?§ ќÑШƖĲƚŸũƻĲШĦċƻŔƣŔĲƚг

ESMs without cavities are missing this circulation mechanism



What is the error introduced on Antarctic 
projections of sea level rise when models 

exclude ice -shelf cavities?

In other words, how well do most 
Earth system models perform?
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We need an Earth system model that resolves cavities
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Ocean domain 
was updated to 
include cavities!

(Comeau et al., 2022)
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MPAS-Land Ice (MALI)
(Hoffman et al., 2018)
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Run ice sheet model out to 2100 for our two configurations 



Parameterizing Ice Shelf Basal Melt
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Total Antarctic Basal Melting



Configuration with no cavities has more melting by 2100
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Configuration with no cavities has more melting by 2100

No Cavities
Cavities1. Melt rates are increasing for both configurations

2. Quite similar until ~2070

3. Configuration without cavities has more melting 
by 2100 
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Larger melt rate increases for the 
no cavity configuration



Ice Sheet Thickness change between 2000 to 2100
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