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Abstract (not more than 300 words)

Species can respond to climate change in two main ways: by moving to newly available habitats that become suitable as climate is changing, or by staying where they are and changing their behaviour, phenology and morphology so as to cope with changing environmental conditions. Although species responses to climate change have been widely documented, it remains unclear whether species are maintaining a good match between phenotype and environment. Therefore, we do not know whether the observed trait changes are adaptive. We reviewed >10,000 abstracts and extracted data from 71 studies to assess whether phenotypic trait changes associated with climate change are adaptive in animals worldwide. Our meta-analysis focused on birds because relevant data were mainly available for this taxon. We demonstrate that global warming has not systematically affected morphological traits, but has advanced phenological traits. Such advances are adaptive for some species, but insufficient as evidenced by the observed consistent selection for earlier timing. By applying a theoretical simulation model we show that such incomplete adaptive responses to climate change imply threat to the population persistence on the long term. 
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