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The need for extensive forest restoration following the mountain pine beetle epidemic in the Quesnel Forest District has created a unique opportunity to design and establish a landscape of forest types that would integrate climate change considerations with the region’s sustainability and socioeconomic objectives. We developed decision support tools that facilitate evaluation of alternate management practices, the MPB risk factor, climate change scenario, and climate change impacts on ecological and socioeconomic values.  We conducted a case study for the Quesnel TSA that forecasted ecological (wildlife habitat, abundance) and socioeconomic (harvested volume, merchantable standing stock) parameters over the 2020, 2050, and 2080 time horizons.  We also compared the relative importance of direct climate change effects, indirect climate change effects, MPB risk factor, silvicultural regime, and maladapted volume losses on these parameters.
Our case study indicated that conservation of wildlife habitat values in the 2050 time horizon will be best achieved by reducing the MPB risk factor.  In the 2080 time horizon, conservation of habitat values will be best achieved by having a climate change adaptation silviculture strategy in place, especially if this also helps to reduce vulnerability to MPB infestation.  The inevitable steep declines in habitat values in the 2050 time horizon will be partially countered by sometimes favourable direct effects of changing climates on wildlife populations.  Long term projections of population size varied greatly depending on model assumptions and uncertainties, but an adaptation silvicultural strategy shifted red-breasted nuthatch populations to a positive status despite highly unfavourable conditions in all other factors.  In terms of socioeconomic indicators, a climate change adaptation silviculture strategy maximized both the growing stock and the harvested volume in the 2050 and 2080 time horizons. In contrast, neither the MPB risk factor nor the loss in volume associated with maladapted trees had much impact on the growing stock for the 2050 and 2080 time horizons. In the middle term when growing stocks were at their lowest, a climate change adaptation policy was the only factor allowing the harvested volume to approach the target AAC, regardless of uncertainties in GCM scenario, MPB risk factor, and losses associated with maladapted stands. 

Thus, a climate change adaptation strategy that aligns tree species regeneration with projected shifts in biogeoclimatic zones can mitigate impending fall downs in ecological and socioeconomic values resulting from the beetle epidemic.  An adaptation-based regeneration regime should be especially effective in mitigating long term declines in wildlife values as well as mid- and long term declines in both harvested volume and volume of standing merchantable timber.  Because there appears to be heavy costs associated with not choosing an adaptation-based silvicultural strategy, and because an adaptation-based tree species selection regime is compatible for all ecological and socioeconomic values evaluated in this research, regardless of modeling uncertainties, we strongly recommend that forest managers integrate an adaptive tree species selection protocol in the immediate future.  

