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Face of Changing Climates1 
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Several analyses have been done or are underway to evaluate the vulnerability of individual forest tree species to 
climate change. Species vulnerability assessments allow managers to allocate limited resources to the management 
of those species that are most threatened. But we also know that threats to individual populations of species may 
vary across the landscape, and that populations may contain unique and potentially valuable genetic variants that 
should be conserved. We propose a framework for prioritizing populations within species for gene conservation 
activities in which maps of risk of extirpation are overlaid with maps representing genetic variation and the species 
range. The average risk of extirpation is determined for each genetic classification representative of genetic 
variation—for example, seed zones as representative of adaptively significant variation, or, if available, maps of 
geographic variation in adaptive traits as determined from common garden studies. The highest priority is given to 
those zones with the highest risk of extirpation due to immediate factors other than climate change—fire, disease, 
insects, invasive species, and human development (although those factors may be indirectly related to recent climate 
change). The risk associated with each factor is overlaid with the genetic classification, and an average risk for each 
zone determined. Zones with the highest average risk are given the highest priority for ex situ collections. 
Meanwhile, zones with lower average risk may be the best candidates for in situ reserves since they may be 
expected to be most stable. The second highest priority is given to those populations that are at risk because they are 
expected to be outside of the future climatic niche of the species based on the best available models. Those 
populations may, however, have some potential for migration to new locations over time. The potential for 
migration within each zone may be evaluated using the average climate velocity for each zone. The third highest 
priority is given to those populations which lay within the future climatic niche of the species, but are at highest risk 
of maladaptation. Measuring risk of maladaptation involves knowledge of those climates that are most strongly 
associated with adaptive genetic variation. Such knowledge may come from genecology studies in which differences 
in adaptive traits are directly associated with differences in climates of seed sources. Average differences may be 
determined for each zone between current and future climates or associated traits, and higher priority for gene 
conservation given to those zones with the greatest differences. Consideration may also be given to the potential for 
migration for those higher priority zones of high risk of maladaptation. In all cases, special considerations may be 
given to disjunct populations and populations at the trailing edge of climate change. These populations are likely to 
be small with a greater risk of extirpation and higher likelihood of harboring unique variation. Trailing edge 
populations, in particular, may contain genetic variation associated with adaptation to warmer climates.  
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