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In the face of rapid, contemporary climate change, conservation biologists are relying heavily on species 
distribution models (SDMs) to predict shifting occupancy and distribution patterns in response to future 
conditions. These models are critical tools for assessing vulnerability to climate change. However, SDMs 
are often limited to climate variables, neglecting to incorporate other factors which drive occupancy 
patterns and ultimately population viability. For example, SDMs fail to capture species-landscape 
interactions (e.g., dispersal ability and behavior) that can be significant drivers of not only occupancy 
rates, but also gene flow and genetic diversity. This is particularly concerning for species restricted to 
specialized habitats which are spatially disjunct. Here, we expand on traditional approaches used to 
explore the species-climate change interaction. First, we develop an SDM for the American pika 
(Ochotona princeps) using a combination of climatic and habitat variables, including connectivity metrics 
derived from empirical genetic data. We then predict occupancy in the contemporary landscape, as well 
as in three future timesteps with two scenarios depicting possible future conditions. We incorporate 
these changing occupancy patterns with an empirically-derived landscape resistance and demographic 
model in HexSim. Using this model, we predict changes in genetic structure and diversity for American 
pikas in Crater Lake National Park, Oregon. Finally, we evaluate the potential for artificial habitat 
construction and translocation to improve future population connectivity and genetic diversity. Our 
approach ranks alternate conservation strategies intended to improve gene-flow and long-term 
population viability, providing critical insights that will inform the management of this climate-sensitive 
species. 


