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Greenland ice sheet altimetry – The challenge 
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LS Sørensen, SB Simonsen, K Nielsen, P Lucas-Picher, G 
Spada, G Adalgeirsdottir, R Forsberg, R., and  CS 

Hvidberg Mass balance of the Greenland ice sheet 
(2003–2008) from ICESat data – the impact of 
interpolation, sampling and firn density The 

Cryosphere (2011) doi: 10.5194/tc-5-173-2011

We know the mass 
balance in the 

ICEsat-era

An initial guess for the Radar 
based MB, by simple snow/ice 

approximations
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Greenland ice sheet mass balance 
- Surface penetration correction approach. 2003-2009

Conversion field
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Greenland ice sheet mass balance 
- Surface penetration correction approach. 

dh
dt

dhdt

Testing supervised machine 
learning technics

• Nearest Neighbors

• SGD (linear regression)

• Decision Tree

• Random Forest

• Neural Net (MLP Regression)

• AdaBoost
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Greenland ice sheet mass balance 
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Supervised machine 
learning 

AdaBoost
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Greenland ice sheet mass balance 
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Greenland ice sheet 
mass balance from 

1992- 2020:

12.1±2.3 mm sea-level 
equivalent since 1992

More than 80% of this 
contribution occurring 

after 2003

Supervised machine 
learning 

AdaBoost
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