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Background and Aims 
 Large uncertainties in current sea level projections from Antarctic Ice sheet

Glacier model parameters and initialisations are one of the uncertainty sources
How sensitive are ice sheet projections to model configurations
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Model setup
 Elmer/ice (finite-element ice sheet model)
 Shallow Shelf Approximation
High resolution (1 km near the grounding line)

 Basal melt parameterization (ISMIP6 standard approach)
 Climate forcing from UKESM-ssp5-85 
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Sensitivity to reference SMB

Linear Weertman sliding law will largely underestimate ice mass loss compared 
with pressure-dependent sliding law 

Coarser mesh resolution near the grounding line (GL) will overestimate the GL 
retreat but underestimate the GL flux

Sensitivity to basal melt applied at partially-
floating cells

Coarser mesh resolution near the grounding line (GL) will overestimate the GL 
retreat but underestimate the GL flux

Difference from SMB models may not cause significant 
changes in ice mass loss but may largely affect the changes 
in volume above floatation.

Conclusion
 Sliding laws considered the effective pressure should be used in future ice sheet 

projections  effective pressure from a coupled subglacial hydrology-ice sheet model 
 A mesh resolution of 1 km near the GL is fine enough to capture the dynamics 

changes for most regions in Antarctica, while an adaptive mesh refinement is 
necessary to guarantee a fine resolution for new grounding line position. 

 Uncertainty from SMB can largely affect the sea level rise projections. 
 Projected ice mass loss is very sensitive to how we apply melt for partially floating 

cells and sub-element method is recommended.
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