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Project summary: 
The purpose of this research was to examine differences in snow accumulation and 
micrometeorological conditions between alive (uninfested), dead (infested) and open (salvage 
logged) forest, and project the potential impacts on snow melt and subsequent peak flows. This 
has significant management implications, as a changing tree canopy due either to pine beetle 
infestation and natural regeneration, or salvage logging and reharvesting, will have significantly 
different impacts on regional hydrology. Altered hydrology will subsequently affect 
geomorphology (e.g., landslides, debris flows), aquatic ecology, and ecosystem function. 
 
This was a one-season project conducted at the stand scale, focusing on snow processes in the 
northern interior forest (SBS zone). Snow accumulation and micrometeorological conditions 
were measured continuously in three pine stands (open, dead, alive) near Vanderhoof, BC, and 
canopy cover was characterized in each stand. Melt was calculated from these measurements to 
determine melt duration, date of snow removal, and peak melt rate in each stand. Measured and 
calculated data were then extrapolated to the watershed scale, acknowledging the problems 
inherent in this method, to examine the potential impact on regional hydrology.  
 
Results indicate that variations in canopy cover are the main driver of between-stand differences 
in both snow accumulation and melt due to differences in canopy interception of snow and stand-
scale energy balance. Dead stands constitute a ‘transitional’ forest canopy type: they accumulate 
greater snowpack than live stands but less than open stands, and have energy balance 
characteristics important for melt that are closer to conditions in live stands. However, dead 
stands do not attain open stand characteristics in a linear progression; the progression from dead 
to open can be mitigated if there is sufficient understory to take over the interception process 
formerly performed by the pine. These results suggest that forest retention during salvage 
harvesting would be the most effective way to reduce the impacts of beetle infestation on runoff 
and peak flows, as it would maintain canopy cover to continue the interception process and 
reduce the impacts on regional hydrology. Results can be improved by conducting a multi-year 
study to incorporate interannual variability in winter snow accumulation and spring air 
temperatures; and by inputting field data to watershed models to more accurately predict impacts 
on regional hydrology, and to better understand the difficulties inherent in scaling up from the 
stand to the watershed scale in the northern Interior region. 
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