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In this study, we constructed a method to describe adaptive changes
population genetic structure associated with changes in environmental gradients within a watershed
due to climate change. We developed an adaptive evolution model for seven riverine aquatic insect
species by searching the genome for environmentally selective loci that are affected by
environmental factors related to global warming (e.g., water temperature and precipitation) and
predicting their allele frequencies from environmental variables. Then, we predicted the spatial
distribution of environmental variables at the basin scale under climate change scenarios, and
predicted the spatial distribution of allele frequencies and genetic diversity by gapping with the
above adaptive evolution model. The results showed that habitat reduction does not necessarily
degrade genetic diversity when adaptive evolution is considered.
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