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Abstract:
Snow accumulation in forested watersheds is controlled by topographic factors and vegetation
structure. Conifers affect snow accumulation principally by intercepting snow at the canopy. Different
successional stages of a subalpine forest in central Montana were studied to determine if there was a
characteristic response of snow to vegetation. Tree canopy cover, basal area, age, and species
composition were measured for eight distinct stands. Peak snow water equivalent was measured at
systematically located points within eight stands of varying ages and densities. The study was
conducted on the Tenderfoot Creek Experimental Forest, administered by the USDA Intermountain
Research Station.

Percentage of canopy cover, as measured by the 30° view of the photocanopyometer, was determined
to be the principal forest structure variation that affected snow water equivalent on the forest floor.
Results show that as a lodgepole pine (Pinus contorta) dominated subalpine forest becomes mature,
there is a characteristic decrease in snow water equivalent. A slight increase in snow water equivalent
occurs after the intermediate successional stages when spruce and fir (Picea or Abies) begin to replace
lodgepole pine in the overstory. Further succession to a climax spruce/fir forest results in a sharp
decrease in snowpack.

This non-linear relationship between successional age and snow water equivalent is an inverse of a
successional age /canopy cover relationship, except for the 270 year old (LP stage) mature lodgepole
pine stand. This study also confirmed a strong inverse relationship between canopy cover and snow
water equivalent. A regression analysis of canopy cover explained 51% of the variation in snow water
equivalent; snow water equivalent decreased 2.3 cm (6.4 %) per 10% increase in canopy density. 
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