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The hydrologic cycle
amplifies with
radiatively-driven warming

* The global mean hydrologic cycle is expected to 3t
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* Is the hydrologic response to land ET-driven
warming different than from CO, radiatively-driven
warming?



Suppressing
evapotranspiration alters the
global hydrologic cycle

* ldealized simulations with large-magnitude ET
changes (Lague et al., 2023)
« Suppressed ET induces surface warming
« SW cloud response
« Column water vapor and residence time increases
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global hydrologic cycle
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« Suppressed ET induces surface warming
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Leveraging the coupled PPE to examine
small evapotranspiration perturbations

Land zonal mean

» Surface temperature
change is driven by
ET, not albedo

Lat. [°N]

-90

0 1I0 2I0 310

Percent change [%]
Albedo
=== ET




Leveraging the coupled PPE to examine
small evapotranspiration perturbations
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Leveraging the coupled PPE to examine
small evapotranspiration perturbations

Land zonal mean
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Leveraging the coupled PPE to examine
small evapotranspiration perturbations

Land zonal mean

» Surface temperature
change is driven by
ET, not albedo

* This is an emergent
feature of the PPE:

greater parametric
uncertainty in
representing ET than
representing albedo
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Surface temperature and
evapotranspiration are negatively
correlated over land
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Surface temperature and
evapotranspiration are negatively
correlated over land
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Surface temperature and
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Surface temperature and
evapotranspiration are negatively
correlated over land

Linear Regression of AET on AT,
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Land-ocean contrasts further display
different regimes over land and ocean
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Land-ocean contrasts further display
different regimes over land and ocean
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Precipitation responds oppositely over
land

Land AT>,, vs. AP
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Precipitation responds oppositely over

land
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Shortwave cloud response contributes to
land surface temperature change
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Shortwave cloud response contributes to
land surface temperature change

Land AET, vs. ASWEY
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Shortwave cloud response contributes to
land surface temperature change =
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Take home points
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Land Ocean
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Tropical leaf area decreases in first 5
years, then reaches new stable state
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