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Boreal peatlands may be vulnerable to projected changes in the wildfire regime under future climates. Extreme
drying during the sensitive post-fire period may exceed peatland ecohydrological resilience, triggering long-term
degradation of these globally significant carbon stocks. Despite these concerns, we show low peatland evapotran-
spiration at both the plot and landscape scale post-fire, in water-limited peatlands dominated by feather moss that
are ubiquitous across continental western Canada. Low post-fire evapotranspiration enhances the resilience of car-
bon stocks in such peatlands to wildfire disturbance and reinforces their function as a regional source of water.
Near-surface water repellency may provide an important, previously unexplored, regulator of peatland evapotran-
spiration that can induce low evapotranspiration in the initial post-fire years by restricting the supply of water to
the peat surface. However, extreme future wildfires may exceed this feedback response and instead enhanced dry-
ing under future climates and induce instability in peatland carbon stocks. We show that extreme burn severities
increased post-fire evapotranspiration by 410% within a feather moss peatland. The fire burned through the pro-
tective capping layer that restricts evaporative drying in response to traditional burns. Extreme wildfires projected
under future climates will therefore leave peatlands that dominate dry sub-humid regions across the boreal, on the
edge of their climatic envelopes, unprotected and more vulnerable to intense post-fire drying, inducing high rates
of carbon loss to the atmosphere that amplify direct combustion emissions.


