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Research question 

• How do climate and ice sheet co-evolve under future high 
greenhouse gas forcing? 



Method

• The newly (bi-directionally) coupled ice sheet and earth system model 
CISM2.1-CESM2.1  
• Coupling description in Supplementary Material of

https://doi.org/10.1029/2019GL086836

https://doi.org/10.1029/2019GL086836


Figure by Michele Petrini



SMB calculation 
• Energy Balance Scheme
• Downscaling via elevation classes is

explained, evaluated and analyzed in 
https://doi.org/10.5194/tc-13-3193-2019, 
2019
• Evaluation and results for present-day 

Greenland in 
https://doi.org/10.1029/2019JF005318

https://doi.org/10.1029/2019JF005318


Main results 

• Acceleration of mass loss as 
critical warming is reached and 
ablation areas expand
• Incoming LW is the main

contributor to melt before
acceleration, then solar (albedo 
feedback) and turbulent fluxes 
become main contributors 
• Refreezing increases at first, but

does not exceed the snow 
accumulation rate. Then, it 
slightly decreases 
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Summer sub-freezing temperatures 
only over Greenland ice sheet interior 
after CO2 stabilization  
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Outlet glaciers retreat (except in SE)
in response to SMB forcing (ocean forcing not included)


