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ABSTRACT 

The extent of snow cover over the Northern Hemisphere landmasses was computed over the 
period January 1973 to May 1996 using monthly data derived from the NOAA/NESDIS data 
set. A comparison has been made of the variability over the North American and Eurasian 
continents. We have found there to be significant memory in anomalies of snow cover for up 
to 3 months. We have also identified significant temporal associations between snow variability 
over North America and Eurasia, and these tended to be larger when North America was 
leading. Some suggestions for the link in variability are made. We have made a similar calcula­
tion using passive microwave sea-ice data from January 1979 to July 1995 in order to determine 
whether there is any link between the variability of sea-ice and that of continental snow cover. 
Over the period we have examined, there appeared to be a moderate connection between North 
American snow and Arctic sea-ice but no connection for Eurasia. 

1. Introduction 

Snow is known to be a particularly important 
part of the global climate system (Lamb, 1955; 
Walsh, 1984a). The high sensitivity of the climate 
system to snow cover is associated with the special 
properties of snow. These include its high albedo, 
high emissivity, and low thermal conductivity. 
These all tend to combine to keep the near-surface 
cooler than it would otherwise be. A persistent 
snow cover has been demonstrated to cause reduc­
tions in monthly temperatures over regions in the 
United States by as much as 5-10 °C (Namias, 
1962; Wagner, 1973). Dewey (1977) showed that 
temperatures are lower for both maximum temper­
ature (during the day when more incoming radi­
ation was reflected) and night temperature (when 
the greater emissivity led to a greater amount of 
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radiation loss from the surface). Thus, the extent 
of snow on the ground is of great importance and 
consequently, the natural variability of snow 
cover, and any trends it may be exhibiting at 
present, are of considerable interest to the 
climatologist. 

We have computed the total snow area over the 
Northern Hemisphere landmasses using NOAA/ 
NESDIS (Robinson et al., 1993) monthly data 
spanning January 1973 to May 1996 with a view 
to examining its variability. While there have been 
a number of studies of snow variability conducted 
on regional scales (Leathers and Robinson, 1993; 
Hughes and Robinson, 1993), there have been 
relatively few which have investigated behaviour 
on larger scales. Recently some studies have pre­
sented results exploring variability and trends on 
hemispheric scales (Robinson et al., 1991; 
Robinson et al., 1993; Groisman et al., 1994a, b). 
None of these studies, however, have investigated 
possible relationships between variability in snow 
cover over the Eurasian and North American 
continents, or tried to relate the variability in 
continental snow to that of sea-ice as we do here. 




















