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Global Protected Areas as refuges for
amphibians and reptiles under climate
change
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Protected Areas (PAs) are the cornerstone of biodiversity conservation. Here,
we collated distributional data for >14,000 (~70% of) species of amphibians
and reptiles (herpetofauna) to perform a global assessment of the conserva-
tion effectiveness of PAs using species distribution models. Our analyses
reveal that >91% of herpetofauna species are currently distributed in PAs, and
that this proportion will remain unaltered under future climate change.
Indeed, loss of species’ distributional ranges will be lower inside PAs than
outside them. Therefore, the proportion of effectively protected species is
predicted to increase. However, over 7.8% of species currently occur outside
PAs, and large spatial conservation gaps remain, mainly across tropical and
subtropical moist broadleaf forests, and across non-high-income countries.
We also predict thatmore than 300 amphibian and 500 reptile speciesmay go
extinct under climate change over the course of the ongoing century. Our
study highlights the importance of PAs in providing herpetofauna with refuge
from climate change, and suggests ways to optimize PAs to better conserve
biodiversity worldwide.

Human-induced environmental degradation is dragging global biodi-
versity into its sixth mass extinction1–3. Population and whole-species
declines have rapidly spread across the animal tree of life –a phe-
nomenon termed ‘defaunation’4–, with thousands of species on the
brink of extinction and >500 species declared or believed to be extinct
in the last 500 years only among terrestrial vertebrates5–8. Animal

declines are the outcome of multiple factors operating in synergy4,9,
with anthropogenic climate change widely identified as one of the
major drivers of population extirpations andwhole-species extinctions
in the coming century6,10,11. Therefore, the development of quantita-
tive, integrative and global-scale analyses aimed at identifying the
lineages (especially species) and geographic regions more likely to
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