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Abstract:
The extent of snow accumulation and timing of spring runoff is affected by many variables, including
canopy density and basal area. Prior research on snow distribution patterns in clearcut forests and
undisturbed forests, shows that smaller clearcuts result in a depositional increase of the seasonal
snowpack and an accelerated average seasonal ablation rate. What has not previously been clarified is
the extent of snow accumulation and the timing of ablation in forests representing intermediate stages
of growth. To answer this data gap, four plots, each with a different forest structure, were chosen for
study within a Iogdepole pine, subalpine fir forest of Montana. Plot A is within a small meadow. Plot B
is a young regrowth forest with an approximate 6% canopy density, and a basal area of 2.2 m^2/ha.
Plot C is an older regrowth forest with a 56% canopy density and a basal area of 17 m^2/ha. Plot D is a
mixed species forest with a 85% canopy density and a basal area of 37 m^2/ha. At each plot, snow
depth, density and snow water equivalence data was collected throughout the snow accumulation and
ablation seasons of 1989 and 1990. Weather data was obtained from the Lick Creek SNOTEL site
maintained by the U.S. Soil Conservation Service and located within 0.5 km of each plot. Results of
this study during the 1989 snow season suggest: 1. An inverse relationship exists between canopy
density and maximum snow accumulation (correlation coefficient = -0.54; p-value < 10^-4), and 2. A
strong inverse relationship exists between canopy density and snow ablation rate (correlation
coefficient = -0.87; p-value < 10^-4). Results from the 1990 snow season imply that a poor inverse
relationship exists between canopy density and maximum accumulation (correlation coefficient =
-0.14; p-value = 0.4008), while the 1990 ablation patterns support the 1989 data (correlation coefficient
= -0.73; p-value < 10^-4). The results from this research may assist watershed managers in estimating
the extent of snow accumulation and the timing of runoff in forests with a history of reduced canopy
due to vegetative disturbances such as logging, fire and disease. 
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