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Predicting and understanding drivers of ET is challenging
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Despite continuous progress in climate modeling, global projections of the terrestrial water cycle remain highly
model dependent. Here, we use quality-controlled gridded observations of temperature and humidity to con-
strain projected changes in continental near-surface relative humidity across the 21st century. Results show that
the projections are poorly constrained when using surface temperature observations only and argue for miti-

upeates

- - - - - -
gation policies that are not only rooted in global warming levels. Projections constrained with both near-surface Observed humid |ty trendsind ry regions co ntradict climate
temperature and relative humidity observations show an inevitable continental drying, especially in the north-
ern midlatitudes where anthropogenic aerosols have, however, countered this long-term response until the late m od e I 3

1980s. A “strong drying” storyline is then used to highlight the urgent need for careful adaptation strategies
and to suggest a possible contribution of land surface processes to model uncertainties.

2

Isla R. simpson®' (1, Karen A. McKinnon®“{%), Daniel Kennedy®®, David M. Lawrence®, Flavio Lehner®"#(), and Richard Seager”



Leaf area and stomata have competing
effects on ET under elevated CO,
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Land fraction distribution: Full, radiatively- and physiologically- driven ET response to eCO,
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ET is expected to increase under eCO,

Land fraction distribution: Full, radiatively- and physiologically- driven ET response to eCO,
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RAD increase ET and is the major contributor to the FULL response

Land fraction distribution: Full, radiatively- and physiologically- driven ET response to eCO,
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PHYS also increases ET, but to a smaller magnitude

Land fraction distribution: Full, radiatively- and physiologically- driven ET response to eCO,
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PHYS also increases ET, but to a smaller magnitude

Land fraction distribution: Full, radiatively- and physiologically- driven ET response to eCO,
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Land fraction distribution: Physiologically-, and stomatal- driven ET response to eCO,
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Leaf growth response to eCO, drives even larger increases in ET

Land fraction distribution: Physiologically-, and driven ET response to eCO,
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Stomatal closure under eCO, drives decreases in ET

Land fraction distribution: Physiologically-, and driven ET response to eCO,
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Stomatal closure under eCO, drives decreases in ET

Land fraction distribution: Physiologically-, and stomatal- driven ET response to eCO,
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Land fraction distribution: Reconstructed stomatal driven ET response to eCO,
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Stomatal uncertainty suggests a more positive stomatal driven ET response

Stomatal uncertainty
driven ET response is
large relative to
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Stomatal uncertainty driven ET response is large relative to

Land fraction distribution: Additional ET response due to uncertainty
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Additional AET from stomatal uncertainty is comparable to

Land fraction distribution: Additional ET response due to uncertainty
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Both and g\, have similar increases of additional ET response?

Additional ET response to eCO, due to
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Land fraction distribution: Physiologically-,
and driven ET response to eCO,
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