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Classical degree-day approach

• degree-day sum is computed from positive temperatures 
multiplied by the duration (in days) when it is > 0°C

• degree-day factors according to Greve (2005), Ann. Glac., 
--> function of latitude and mean July temperature

•Greve, R. (2005). Relation of measured basal temperatures and the spatial distribution of the geothermal heat 
flux for the Greenland ice sheet. Ann. Glaciol., 42, 424-432.
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Ettema, J., M.R. van den Broeke, E. van Meijgaard, W.J. van de Berg, J.L. Bamber, J.E. Box, and R.C. Bales (2009), Higher surface mass balance 
of the Greenland ice sheet revealed by high-resolution climate modeling, Geophys. Res. Lett., 36 (L12501), doi:10.1029/2009GL038110.
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• DDFsnow = 3 mm/d/K for entire Greenland ice sheet

• DDFice :
   - South of 72°N: 7 mm/d/K
   - North of 72°N: function of mean July temperature

Degree-day factors after 
Greve (2005)
based on Tarasov and Peltier, 1999
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• DDFsnow = 3 mm/d/K for entire Greenland ice sheet

• DDFice :
   - South of 72°N: 7 mm/d/K
   - North of 72°N: function of mean July temperature
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• DDFsnow = 3 mm/d/K for entire Greenland ice sheet

• DDFice :
   - South of 72°N: 7 mm/d/K
   - North of 72°N: function of mean July temperature Degree-day factor ice
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Degree-day factors after 
Greve (2005)
based on Tarasov and Peltier, 1999



Degree-day factor ice

mm/d/K

Surface layer density

kg/m3

July 1959

Pos. degree-days

K

July 1959

south of 72°N
DDF = 7

fsnow = 3 mm/d/K
over entire 
Greenland

Density fields used to decide 
whether surface is ice or snow
  <350 kg/m3 = snow: fsnow,  
  >850 kg/m3 = ice: fice

linear interpolation of DDFs
in between
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No good





averaged over 1957-2008
DDF for grid cells with > 10 mm/yr melt and annual PDD > 10 dK, and DDF < 20 mm/d/K
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averaged over 1957-2008
DDF for grid cells with > 10 mm/yr melt and annual PDD > 10 dK, and DDF < 20 mm/d/K
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averaged over 1957-2008
DDF for grid cells with > 10 mm/yr melt and annual PDD > 10 dK, and DDF < 20 mm/d/K
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DDF_snow = 10.8 mm/d/K;  DDF_ice     = 18.7 mm/d/K

mm/yr
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