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Principal Investigator: Dr. E. van Meijgaard 

Project Title: Contribution of the great ice sheets to sea level rise: asessments 
with a polar regional climate model 

Extended abstract 

The Greenland ice sheet (GrIS) and the Antarctic ice sheet (AIS) represent the largest freshwater 
sources on Earth. Their role in ongoing and future sea level change is very significant. The climate 
of Greenland is relatively mild, being influenced by the sea-ice free North Atlantic Drift throughout 
the year. As a result, the GrIS has a well-defined ablation zone with extensive summer melting and 
subsequent runoff, in stark contrast to the Antarctic ice sheet where no well-defined ablation zone 
exists. Since the mid 1990’s, both melting and iceberg discharge from the GrIS have increased 
dramatically, while it is expected that snowfall on the AIS will increase in a warmer climate, 
offsetting part of the ongoing mass loss through enhanced iceberg calving in the Amundsen and 
Bellingshausen Sea coasts in West Antarctica.  

Owing to considerable research efforts, notably the improved performance of regional atmospheric 
climate models, the absolute contribution to global sea level rise and the partitioning of mass fluxes 
from the GrIS and AIS are now better known than 10 years ago. The uncertainties that remain are 
mainly caused by our incomplete knowledge of the spatial and temporal variability of the surface 
mass balance (SMB), the sum of accumulation by snowfall and ablation by meltwater runoff and 
(snowdrift) sublimation. This proposal aims to quantify the SMB of the AIS and GrIS for the 
current and future climate (until 2100) by further improving and testing the regional atmospheric 
climate model RACMO2 (with an improved albedo scheme and advanced snowdrift physics) and 
by performing dedicated model evaluation of present-day climat eruns. The planned work will 
include model runs into the future (2100), following IPCC AR5 scenario’s, and first tests in which 
the regional atmospheric model is one-way coupled to an ocean model (FESOM) which an 
unstructured mesh that resolves Antarctic ice shelf cavities. 

The timing of this proposal will allow its main results to be available for the IPCC fifth assessment 
report, planned for 2014. 
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