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• Accurately simulating Greenland ice sheet surface 
mass balance (GrIS SMB) in General Circulation 
models (GCMs) is important for capturing sea level 
changes and ice sheet-climate feedbacks.

• The NASA GISS ModelE2 GCM effectively captures 
average GrIS SMB compared with regional climate 
model simulations, but there are differences in key 
components (including runoff, sublimation and 
refreezing). 

• These differences could potentially influence the 
magnitude of future SMB change.

• Improvements to simulated surface albedo, surface 
roughness length and meltwater refreezing are key 
for improving simulation of these SMB components.

Avg. SMB = 420 Gt Yr-1 Avg. SMB: 471 Gt Yr-1

MAR Regional 
Climate Model

ModelE2 GCM

Av
g.

 A
nn

ua
l S

M
B

 (m
m

W
E

da
y-1

)

M
el

t
SM

BSn
ow

Refreezing

Runoff Sublimation 
+ Evaporatio
n

ModelE2
Satellite-
derived
surface
albedo

ModelE2
Snow-age
dependent

surface
albedo
scheme

ModelE2MAR


	Simulating Greenland Surface Mass Balance in the NASA GISS ModelE2 GCM

