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ABSTRACT

(Note: The complete paper is being submitted to the Journal of Glaciology, and only
an abstract is provided in these proceedings. Please write to the author to receive
a copy of the complete paper.)

Since snow avalanches are believed to release from zones of localized
weakness, knowledge of snow strength patterns is important for determination of
slope stability and for the application of effective avalanche control measures. In this
study, the spatial variability of average snow resistance (an index of snow strength)
and depth were measured and compared with terrain features on two inclined slopes
in Montana during two winter field seasons. An instrument that indexes snow strength
by measuring snow resistance was refined (Brown and Birkeland, 1990), allowing the
strength of an entire snow slab to be characterized in a short time. The spatial
pattern of trees -appears to affect the pattern of snow depth at the first site (Figures, .
1 and 2), where a significant linear relationship was found between snow depth and
average snow resistance during both years of study (p-values < 1 X 10-6) (Figure 3).
These results suggest that localized snow depth variations may be important in snow
strength genesis. Although a linear relationship existed at that site, low r2 values for
the two years (r2 < 0.357) indicate additional factors may be critically relevant. A
second site with greater cemplexity of terrain features and less localized wind drifting
qid not show a linear relationship between depth and average resistance.

/Complicated patterns of resistance at that site demonstrate that many factors
contribute to snow resistance. In particular, the snow over rocks was found to have
significantly weaker resistance than adjacent areas which were not over rocks (p-value
< 1 X 10-6). Results may provide predictive information of weak zone locations in
snow slabs, which would improve avalanche forecasting and control techniques.
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FIGURE 1: The Bradley Meadows site is associated with trees to the southeast and east.
The largest group of trees is found at mid-slope (point (a)). A gap in the trees
is found at point (b). Point (c) indicates an area unprotected by trees. The site
is shown in the grid pattern, which was generated with topographic data.
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FIGURE 2: A three-dimensional perspective plot of snow depth for the Bradley Meadows site in
1989 shows depth variations over the site. Point (a) indicates a snow drift, while points
(b) and (c) indicate areas of wind scour.
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FIGURE 3: A three-dimensional perspective plot of average snow resistance for the Bradley
Meadows site in 1989 shows average resistance variations over the site. Point (a)
indicates an area of greater resistance, while points (b) and (c) indicate areas of less
resistance.

118


	issw-1990-115
	issw-1990-116
	issw-1990-117
	issw-1990-118

