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Fig. 1 - Mean snow cover duration at the Col de Porte (1360 m a.s.l) 
during the second week of February (a) and mean snow cover height at 

the same location (b) 
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Snow cover plays a significant role in mountain systems. Besides being a primary resource for 
winter tourism, snow cover has a strong water storage function, insulates the ground from air 
temperature and hence its evolution is critical for permafrost pattern fluctuations, and it also 
represent an important habitat for some species. Snow cover is closely linked to both 
temperature and precipitation. For example, the ratio between solid and liquid precipitation 
directly correlates with temperature and precipitation, but many other factors also exert an 
influence on snow cover. The effects of shade, vegetation cover, slope and wind are some, but 
not all, factors infuencing snow cover evolution.  
 
Furthemore, large scale 
forcing, rather than just local 
or regional factors, plays a 
dominant role in controling 
the timing and amount of 
snow in the Alps. 
 
 
French Alps 

 Observations 

Very significant irregularity 
of the Col de Porte (Météo 
France experimental site, 
Chartreuse Massif, 1320m 
a.s.l) snow cover for February 
has been observed between 
1960 and 2000. Despite this 
strong interannual variability, 
the general trend is a decrease 
in snow height, especially due 
to low snow cover during the 
last decade (cf. fig. 1-a); snow 
height exceeded 1.5 metres 
only once during the 1990s, 



Fig. 2 - Difference in mean snow cover duration between the current 
situation and the +1.8°C situation in the French Alps 

Current 
situation 

 
+ 1.8°C 

Sources: CEN Météo France 2007 

whereas it was 3 or 4 times this value for the precedent decades. Snow cover duration also 
decreased steadily/progressively since the 1960s (cf. fig. 1-b). 
 

 Model results 

The ARPEGE global climatic model has been coupled with the snow model SAFRAN-
CROCUS to calculate the snow cover reaction to a 1.8°C temperature increase. This 
temperature increase has much 
stronger impacts on low and 
medium elevation zones than on 
high altitude zones (> 2500 m 
a.s.l). At higher altitudes, the 
impact of climate change on 
snow cover can be considered as 
negligible. However, at lower 
altitudes (1500 m a.s.l), it is 
expected that the mean snow 
cover duration will decrease by 
more than one month (cf. fig. 2) 
and the mean snow cover height 
will decrease by 40 centimetres 
in the North Alps (from 1 metre 
to 60 cm) and 20 centimetres in 
the South Alps (from 40 
centimetres to 20 centimetres). 
 
 
 
Other Alpine countries 

 Observations 

German Alps 

German scientists clearly identified a trend toward less lasting snow cover in Southern 
Germany. At lower altitudes (�  300 m a.s.l) and moderate altitudes (between 300 and 800 m 
a.s.l) the number of days with snow cover has decreased markedly (cf. fig. 3). Some 
distinctive regional features can be seen between the 1951-1952 and the 1995-1996 winters.  
 
In the Eastern parts of the examined region (Eastern part of the Alps and the Bavarian Forest) 
the decrease in the lower altitudes is from 20 % to 30 %. This trend weakens with increasing 
altitude and reverses (positive trend) at higher elevations.  
 
In the Western parts of South Germany (Upper-Rhine plain and the Western declivity of the 
Black Forest) the duration of snow cover decreased by approximately 50 % and even more on 
lower ground whilst it decreased by 10 % to 20 % at moderate altitudes. In the higher regions, 
mean values under 10 % are observed. Here, too, the trend weakens with increasing altitude. 
 



Sources: Hennegriff & al. 2006 

Fig. 3 - Relative trend in mean duration of snow cover in south 
Germany, series 1951/52 to 1995/96 

Sources: Valt et al. 2005 

Fig. 4 - Cumulated snow cover in Italy between 1920 and 
2006 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Italian Alps 

An historical analysis of snow cover over the Southern part of the Italian Alps was performed 
using historical data from 40 monitoring stations. The method for highlighting a snow-cover 
trend was based on the dimensionless index SAI (Standardized Anomaly Index). This index 
shows the anomalies of quantity, by 
means of the annual or seasonal 
contribution of each station. The inter-
annual variability of snow cover is very 
significant over the 1920-2005 period 
but there has been a general decrease of 
snow cover over the Italian Alps (cf. fig. 
4). During the 2003-2006 period, winter 
snow accumulation was even 40 % 
below normal conditions (1959- 2002 
mean values) at the Lago Valsoera 
weather station (2440 m, Gran Paradiso 
range). 
 
 

Swiss Alps 

The snow depth shows great short-term variability and marked long-term fluctuation. Snow 
coverage (number of days with more than 20cm of snow) shows a similar pattern to snow 
depth. The variability is rather limited at the beginning of the century and increases thereafter. 
The greatest snowfall over 3 days and the total amount of new daily snow during the whole 
winter remain stable overall, but show extreme variability from year to year. Overall, both 
snow cover duration and height tended to decrease over the Swiss mountains (cf. fig. 5). 
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Note: This synthesis, written by G. Prudent (ONERC) with the contribution from P. Etchevers 
(CEN-Météo France), R. Pelosini and N. Loglisci (ARPA Piemonte), is based on the 
bibliographic analysis carried out for the "ClimChAlp Base": 
 

http://www.risknat.org/projets/climchalp_wp5/ 
 
 

Sources: Beniston et al. 2003a, Beniston 2005 

Lugano (273 m)  
Snow cover duration 
decreased by 80 %  

 

Säntis (2500 m) Snow cover 
height increased by 35%  

Château d’Oex (980 m) 
Snow cover height 
decreased by 45% 

Bern (570 m) 
Snow cover duration 

decreased by 49%  
 

Davos (1590 m) 
Snow cover height 
decreased by 31% 

 

Fig. 5 - Snow cover evolution (duration and height) in Switzerland over the 1960-1990 period 


