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How to determine wet-snow instability
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Processes leading to wet-snow instability are very complex and highly non-linear in time and space. Infiltrating
water changes wet-snow strength and other mechanical properties. A high liquid water content presumably favors
fracture propagation, which consequently has an influence on the formation of wet slab avalanches. The weakening
of snow due to liquid water within the snowpack might be gradual (melt event) or sudden (rain-on-snow event).
There are several feedback mechanisms between liquid water and snow stratigraphy, making the weakening process
complex. We used modelled stability indices to determine periods with high wet-snow instability. These indices
were either based on energy and mass balances indicating critical amounts of water within the snowpack or on sim-
ple hydro-mechanical relationships. In addition to the modelled indices, preliminary field studies investigated the
fracture initiation and fracture propagation propensity within wet snowpacks. We therefore performed Rutschblock
and propagation saw tests in faceted weak layers with different volumetric liquid water contents. Results of sim-
ulations and field experiments showed that a critical amount of liquid water combined with a pre-critical snow
stratigraphy were relevant for wet-snow instability. The critical amount of water was assumed to drive both failure
initiation and fracture propagation. The simulated indices and observed stability tests indicated a high wet-snow
instability when the volumetric liquid water content within faceted weak layers exceeded 3. Within our propaga-
tion saw test measurements crack propagation propensity even slightly decreased at very low liquid water contents
compared to completely dry conditions, presumably due to capillary forces. For liquid water contents higher than
3-4%, however, crack propagation propensity strongly increased, which we assume was due to the weakening of
bonds between grains within the increasingly wet weak snow layer. Our results could be used to deduce general
rules for supporting wet-snow avalanche forecasting programs.



