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The interplay between models and experimentation is discussed and the need for improved 
data on the mass output of an avalanche, of its detailed velocity history, and of the force on 
large objects is emphasized. Methods being used to try to supply this information are dis
cussed; gamma-ray m easurements for specific mass, high-speed stereophotogrammetry for 
velocity, and various pressure sensors for the force. The possibility of releasing real powder 
avalanches to enable such measurements to be made more reliably is being investigated. 
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ABSTRACT. This study describes the application of an incremental rheological law for 
snow in a finite-element model. The computation simulates the variation of strains and 
stresses in a layer of snow covering an inclined plane of variable slope. At the same time, a 
physical simulation was carried out in a cold room to verify the results obtained with the 
model. This work illustrates the value of a finite-element model for snow, but also the compli
cations attendant on its use. Indeed, the integration of the law may lead to oscillations due 
to the rate of variation of the stresses, and this means that the time increment must be 
modulated during the computation. 
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ABSTRACT. Automatic measuring devices can greatly facilitate the difficult task of persons 
responsible for avalanche warnings or the closing of roads or ski runs. In favourable cases the 
traffic can be directly stopped by means of radar when an avalanche is released. The develop
ment of the necessary bases and technical realization are important tasks of research. Above 
all the snow height or the mass of snow (from a snow gauge) or the onset of movement of an 
avalanche need to be measured automatically. For research it is also interesting to determine 
the speed of the avalanche and its distribution in given coordinates-along and across the 
avalanche track. With automatic snow gauges two operating methods have proved successful: 
(I) ultrasonic sounding from a point above the snow; (2 ) absorption of cosmic radiation; 
apparatus for detecting this can also be built into the soil of a slope in the avalanche release 
zone. The moment of avalanche release can be identified by means of radar in the X-band 
with moving-target indicator and micro-computer evaluation. 
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