
E u ro p e a n  Fe d e r a t i o n  o f  G e o l o g i s t s

Switzerland

The evolution of climatic conditions 
in Alpine regions results in modifica-
tion of balance in the geo-
environment.  An appreciable in-
crease of slope instability phenom-
ena linked is apparent, linked to a rise 
in magnitude and frequency of ex-
treme precipitation events and to an 
increase in the mean elevation of the 
thermal zero line.

An increase in the average annual 
temperature of 0.4C in comparison 
to the period 1961-1990 has contrib-
uted to a spectacular glacial with-
draw since the second half of 19th 
century. 

T h e  evo l u t i o n  o f  c l i m a t i c  
c o n d i t i o n s  i n  A l p i n e  re g i o n s  

Modern territorial development is taking 
place in areas historically known for 
natural hazards, but in which, say, the ava-
lanche hazards were regarded as being 
under control.  The temperature rise in 
high mountain teraains leads to the ap-
pearance of a new trigger phenomena: 
disappearance of the permafrost.  The 
permafrost is a constantly frozen layer of 
soil or rock masses.  The permafrost in 
Alpine milieu is either in the periglacial 
region or at elevations above 2900 m.  
The rise of summer temperatures causes 
the liquefaction of the top layers of ice 
and induces flows of rock blocks.

Falls of blocks and rock slope collapse 
such as in Randa in 1991 (30 million m³) 
threatens villages at the bottom of the 
valleys as well as major communication 
axes (Alpine mountain passes, motor-
ways, railways).

The mechanical and chemical altera-
tion of rock massifs leads to the for-
mation of deep fractures, which are 
lagged from superficial waters 
thanks to the permafrost or the ice 
blanket.  If this cover melts during 
summer, melt waters will infiltrate 
the fractures and freeze to ice 
during winter.  These ice wedges will 
apply a high pressure to the rock 
blocks.  This mechanism reproduced 
year after year soon separates the 
block from the cliff.  Further tem-
perature rises melt the ice and the 
resultant hydrostatic pressures 
within the deep fractures lead to the 
fall of blocks.  
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Carte indicative du permafrost en Suisse
Évolution du permafrost – modélisations réalisées grâce

au MNT25 (OFEV, juillet 2006)
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