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ABSTRACT 

Forest hydrologists have traditionally used paired watershed experiments as a tool to 

assess the effects of forest roads and harvesting on catchment hydrology.  Such studies, 

however, limit researchers that wish to disentangle the combined effects of roads and tree 

removal or study management schemes other than the existing scenario.  To date, none 

have collectively examined simulated peak flow regime changes in snow-dominated 

watersheds for a wide range of return intervals, with the application of various harvesting 

levels with and without roads, including a particular look at the effects of forest roads 

alone.  Such an assessment can only be made possible with a model that has been 

developed and calibrated at a site containing a rich set of internal catchment process 

observations for evaluation of model performance and internal structure.  This study 

takes advantage of such a model application and employs the Distributed Hydrology Soil 

Vegetation Model (DHSVM) developed for the Upper Penticton Creek Watershed 

Experiment to investigate the isolated and combined effects of forest roads and 

harvesting on the peak flow regime of 241 Creek, for return periods ranging from 1-100 

years.  Longterm simulations suggest no significant effect of prior (20% harvest area) and 

current (30% harvest area) operational scenarios on peak flow regimes, while planned 

harvesting (50% harvest area) is expected to significantly increase hourly, daily and 

weekly flood peaks with recurrence intervals ranging 10-100 years (9-25% over Control).  

Roads were found to mitigate treatment flood peaks across the board (6-9%) by 

transporting simulated flows directly and indirectly out of the basin through flowpaths 

other than the outlet.  Study findings suggest that peak flow regimes are fairly tolerant to 

the current level of harvesting in this particular watershed, but that further harvesting 

operations may affect this element significantly. 
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