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Supplementary material – The changing face of Arctic snow cover: a synthesis of observed and projected changes  
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Fig. A. Basic characteristics of the Arctic related to snow cover: (a) elevation distribution over the Arctic from the ETOPO2 dataset (United States Department of Commerce, 

National Oceanic and Atmospheric Administration and National Geophysical Data Center, 2006), (b) tree fraction from 500-m resolution MODIS Vegetation Continuous Field 

product (Hansen et al., 2003), (c) 0 °C and -20 °C mean winter isotherms (November–May)  for the period 1970 to 1999, from the NCEP Reanalysis, (d) total number of cyclones 

in October to March from the NCEP Reanalysis over the 1958 to 1997 period from Key and Chan (1999), (e) mean annual snow cover duration for the period 1998 to 2007 from 

the NOAA IMS 24 km product (Ramsay, 1998), (f) mean annual maximum snow water equivalent for the period 1998 to 2007 from the Canadian Meteorological Centre snow 

depth analysis (Brasnett, 1999).
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Fig. B. Long-term variability of total precipitation during the cold season (October to May when mean monthly 

temperature is below -2 °C) for inland stations in different sectors of the Arctic (see Figure 1 for definitions of sectors) 

together with their long-term-term (1936 to 2009) and short-term (1980 to 2009) linear trends. Precipitation amounts 

were calculated using a method of arithmetic averaging of total precipitation at all coastal and island meteorological 
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stations in each sector (Frolov, 2010). Results for Canada used the adjusted and homogenized precipitation dataset of 

Mekis and Hogg (1999) updated to 2008.  

 

 

Fig. C. Long-term variability of total precipitation during the cold season (October to May when mean monthly 

temperature is below -2 °C) in the marginal Arctic seas, central Arctic basin, and northern territories of the Canadian 

Archipelago together with their long-term-term (1936 to 2009) and short-term (1980 to 2009) linear trends. Precipitation 

amounts over each sea were calculated using a method of arithmetic averaging of total precipitation at all coastal and 
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island meteorological stations to the North of 70° N and at North Pole drifting stations (Frolov, 2010). Results for 

Canada used the adjusted and homogenized precipitation dataset of Mekis and Hogg (1999) updated to 2008.  

 

 
Fig. D. Spatial distribution of linear trend coefficients (cm per decade; 1% to 5% significance level) of maximum snow 

depth for permanent snow cover over the Russian Federation for the period 1966 to 2007. Source: Bulygina et al. 

(2009). 
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Fig. E. Spatial distribution of linear trend coefficients (days per decade; 1% to 5% significance level) in Russia showing 

the number of days with snow cover exceeding 20 cm for the period 1966 to 2007. Source: Bulygina et al. (2009).  
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Fig. F. Linear trend (days per decade) in the formation (A) and decay (B) dates of continuous snow cover at Russian 

Arctic coastal stations for the period 1973-2010 (updated from Radionov et al., 2004) 
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Fig. G. Sum of rain (mm) exceeding 4 mm per day falling on snow deeper than 3 cm, showing the change for 1989 to 

2006 relative to 1951 to 1980. Source: Shmakin (2010). 
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Fig. H. Percentage of 14 CMIP3 climate models showing significant decreases (top panel), no increases (middle 

panel) and significant increases (lower panel) in annual maximum snow water equivalent for the 2080 time horizon 

(2070–2099 minus 1970–1999) based on the A2 emissions scenario. Source: Brown and Mote (2009) © 2009 AMS. 
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Fig. I. Evolution of the climate-warming signal in annual snow cover duration from eight CMIP3 climate models 

(showing the percentage of models that show statistically significant local decreases in annual snow cover duration). 

The top panel results are for 1970–1999 versus 1900–1929 from 20C3M simulations, while the three lower panels are 

computed from 30-year averages centered on the indicated date from the A2 emissions scenario with respect to a 

1970–1999 reference. There is no model consensus for significant increases in SCD. Source: Brown and Mote (2009) 

© 2009 AMS.  
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