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Mean. 1961-1990 

Swizerland 

Chamonix 1936 - 2017:                         
+2,1°C !!!!! 

Alpine climate since the end of the Little Ice 
Age 

Mean temp. in Chamonix 
 June / July / August 
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The Mer de Glace 

Fr. Alps : 581 glaciers = 275 km2 

→ >	- 25 % since 1985 





Consequences on mountaineering 



→ Access to climbing routes 

Sous l’Envers slabs 

Aiguille du Midi south face 

Rébuffat – Bacquet route 
1956 
 
35 m 

3795 m a.s.l. 

~ 2000 m a.s.l. 



Cosmiques hut (Mont Blanc), 1998, 600 m3 

Pilatte hut (Écrins), 400,000 m3 

At the hut… 

Duvillard et al. 
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The route 
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Slopes 
snow → ice 

Rock falls 
Rock avalanches 

↑ 

Slope  
angle↑ 

Snow bridges less 
thick and more 

unstable? 

Ice/snow  
covers ↓ 

Thinning of the 
snow ridges 

De-icing ridges / 
loosening blocks Cold → warm 

glaciers / 
destabilization 

Crevassing ↑ 

Night  
freezing↓ 
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Snow/ice covers evolution 



Summer 2017: - 70 cm 
 
The ice that melts at present is 2650 years old... 
 

Triangle du Tacul 



Aiguille du Midi (3842 m a.s.l.) 



August 23, 2017 – SLF Davos 



Val Bondasca, 1400 m a.s.l. (8 victims) 

Bondo 800 m a.s.l. (99 infras. destroyed) 

Piz Cengalo 3369 m a.s.l. 

M. Phillips 

M. Phillips 

M. Phillips 



Drus west face – 292,000 m3 – June 29-30, 2005 

Real increase in volume / number  

of rockfalls or better observation? 
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Drus + Aiguilles de Chamonix (1850-2009) 

      Very good correlation collapses / climate 

      A “permafrost” issue 



The permafrost = terrains whose temperature 
remains permanently negative 
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An increasing hazard 

Between 1990 and 2017 :  
•  102 dead  
•  230 injured 



The Aiguille du Midi (3842 m a.s.l.), a permafrost laboratory... 

         Daily temperature at 10 m in depth - Aiguille du Midi

+0.17°C/an
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Thanks! Thanks! 

Ludovic.Ravanel@univ-smb.fr 


