
 

 

1995.  Journal of Glaciology 41(137), 183-190. 
 
 

The spatial variability of snow resistance on potential avalanche slopes  
 

K.W. Birkeland1,2, K.J. Hansen3, R.L. Brown4 

 
1Dept. of Geography, Arizona State University, Tempe, AZ  85287 

2Gallatin National Forest Avalanche Center, P.O. Box 130, Bozeman, MT  59771 
3Dept. of Earth Sciences, Montana State University, Bozeman, MT  59717 

4Dept. of Civil Engineering, Montana State University, Bozeman, MT  59717 
 

ABSTRACT.  Since snow avalanches are believed to release from zones of localized 
weakness, knowledge of snow-strength patterns is important for determining slope 
stability and for applying effective avalanche-control measures.  In this study, the spatial 
variability of snow resistance (an index of snow strength) and depth were measured and 
compared with terrain features on two inclined slopes.  A refined instrument allowed the 
strength of an entire snow slab to be characterized in a short time.  The spatial pattern of 
trees appeared to affect the pattern of snow depth at one site, where a significant linear 
relationship was found between snow depth and average snow resistance.  These results 
suggest that localized snow-depth variations may be important in snow-strength genesis.  
Although a linear relationship existed at that site, additional factors may be critically 
relevant.  A second site with more complex terrain features and less localized wind 
drifting did not show a linear relationship between depth and average resistance.  Instead, 
complex patterns of resistance demonstrated that many factors contribute to snow 
resistance.  In particular, the snow overlying rocks was found to have significantly 
weaker resistance than that in adjacent areas not over rocks. 
 


