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Forest leaf habit and leaf type largely affect the structure and functioning of ecosystems, driving
spatial variation in carbon, water, and nutrient cycles. To address spatial variation of leaf habit and
leaf type across global forests, we combined a global scale forest inventory dataset with leaf habit
and leaf type information from the TRY database, allowing us to generate a spatial understanding
of the environmental controls of the global forest functional type distribution. Our analyses reveal
large gradients of broadleaved evergreen, broadleaved deciduous and needle-leaved forest across
the globe, which can be attributed to climatic, soil and anthropogenic features. In agreement with
local experimental studies, hot and humid climates with acidic soil favor broadleaved evergreen
species, whereas broadleaved deciduous species dominate in regions with intermediate rainfall,
and needle-leaved trees dominate in nutrient-poor sites with cold or dry climate. By integrating
our forest functional type maps with a recent global assessment of tree density, we estimate that
29.6%, 28.9% and 41.5% of the ~3 trillion global trees presently existing are broadleaved
evergreen, broadleaved deciduous and needle-leaved. Based on the analysis of forest-type climate
envelopes, we predict that 22–37% of the forest area is likely to experience a future change in
climate envelope, with the evergreen forest climate envelope declining and the deciduous forest
climate envelope increasing in area worldwide. By quantifying the present distribution of trees
with different leaf habit and leaf type and highlighting regions where climate change will increase
the climatic stress experienced by the present forest, our results are valuable to improve
predictions of global terrestrial carbon cycling now, and in the future.
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