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The purpose of this study was to develop a conceptual framework to support decision making in forest management under uncertainty related to climate change. As there is no “correct” climate change scenario, forest management decisions need to consider several possible climate change scenarios thus creating conditions of “deep” uncertainty. Among various concepts developed to address decision challenges under deep uncertainty, we applied one based on robustness as a criterion for evaluation. Rather than looking for optimal management plans assuming that future conditions are known, robust approach searches for “good-enough” plans under a range of unknown future conditions. 

For the Quesnel study we formulated a multi-objective model that addresses both the timber supply and ecological goals in the region. The timber supply goal was modeled as maximization of the annual harvest while maintaining stable harvest flow, and the ecological goal was formulated as meeting the lansdcape species composition target. Using ClimateWNA model, we projected impacts of several climate change (CC) scenarios on BEC zone distribution and composition of the key tree species in Quesnel area. The CC scenarios were: CGCM3-A2 (warm and wet), HadCM-B1 (cool and moist), HadGEM-A1B (hot and dry) and “no change” scenario. The latter scenario was based on the assumption that the average climatic conditions observed for 1961-1990 will prevail in the future. 

Two sets of forest management plans were generated. One set of plans assumed the “status quo” (no adaptation) management approach. Another approach was adaptation by changing the landscape species composition. Solving the multi-objective model for each CC scenario individually produced four individual forest management plans. For each plan and assuming different CC scenarios in the future we determined the average annual harvest, average maximum deviation from even harvest and average species composition.  The “no adaptation” and “adaptation” plans were assessed in terms of their performances across several CC scenarios. The adaptation plans generally outperformed the no adaptation plans. Two adaptation plans were selected as robust. These plans produced good-enough annual harvests, harvest flows and species composition across all CC scenarios considered.
Forest management decisions under climate change should be done in accordance with thorough analyses of the objective values across various climate change scenarios and many management plans under several adaptation approaches. The incorporation of other performance measures into the model such as economic and social objectives needs to be taken into account as it may result in different decisions. 

The decision framework developed helps generate forest plans iteratively over the horizon while interacting with stakeholders regarding the model objectives and targets, and selecting the robust management plans. The framework balances competing interests by including multiple goals and deals with uncertainty by creating robust plans under the worst case climate conditions. 
