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INTRODUCTION 

The outburst flood from the Tete Rousse glacier in 1892 is one of the deadliest disasters ever caused 
by glaciers. During the night of 11 July 1892 the village of Saint Gervais-Le Fayet was devastated by 
a water flood which caused 175 fatalities and widespread damage to infrastructures. The flood swept 
away everything in its path and carried with it water, boulders, soil and mud. The origin of this 
disaster was the Tete Rousse glacier. The total volume of ice and water released from the glacier was 
estimated at 200 000 m3. A part of the tongue was torn out of the glacier. The flood produced about 
800 000 m3 of sediment in the valley. 

GEOPHYSICAL SURVEYS TO DETECT THE SUBGLACIAL WATER RESERVOIR 

Between 2007 and 2010, extensive glaciological studies were performed on the Tete Rousse glacier by 
three research laboratories (Laboratoire de Glaciologie et Géophysique de l’Environnement 
(LGGE) , Institut des Sciences de la Terre (ISTerre) and Laboratoire d’étude des Transferts en 
Hydrologie en Environnement (LTHE) ). The topic of these studies was to determine if this glacier 
could cause another outburst flood. The results of these studies were surprising: a geophysical survey 
combining ground penetrating radar measurements, surface nuclear magnetic resonance imaging and 
boreholes enabled us to detect a water filled reservoir of 65 000 m3 within this glacier. Moreover, the 
hydrostatic water pressure exceeded the ice pressure at the bottom of the cavity.  
We warned public authorities on 13 July 2010 (Préfecture de Haute-Savoie and Mairie de Saint 
Gervais) and immediate action was therefore taken. In 2010, because of extensive urbanization, 3000 
inhabitants were threatened. First, the public authorities decided to install an alert system in order to 
warn people in case of outburst flood. Second, the public authorities decided to drain the subglacial 
lake artificially using down-hole pumps.  

ARTIFICIAL DRAINAGE 

The institute in charge of natural hazards, Le Service de Restauration des Terrains en Montagne 
(RTM), was in charge of artificial drainage with private companies. 
To drain artificially this subglacial reservoir, new drilling holes have been carried out in August 2010 
using hot water and to reach the subglacial cavity 47 m deep. The diameter of these drilling holes was 
200 mm or more in order to set up down-hole pumps. In August 2010, artificial drainage enables to 
decrease the water pressure by 2 bars. 7 boreholes have been performed and reached the subglacial 
cavity between August and October 2010. 47 800 m3 of water have been drained. A residual volume 
which could not be pumped likely remain in the glacier. But the danger has been avoided. 
This operation enables to improve the drilling holes technology with hot water. These developments 
led to a patent (from BOMA company) being filed with the French national patents institute (INPI - 
Institut National de la Propriété Intellectuelle).  
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Fig.1 : Artificial drainage of the subglacial water reservoir in the Tête Rousse glacier. 
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