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Predicting and understanding drivers of ET is challenging
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Leaf area and stomata have competing 
effects on ET under elevated CO2

eCO2:
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= High g1M ~ low WUE

= Low g1M ~ high WUE
Low, Default, and High g1M values for each PFT
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Land fraction distribution: Full, radiatively- and physiologically- driven ET response to eCO2 
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ET is expected to increase under eCO2

ΔETRAD ΔETPHYS

ΔETFULL
Land fraction distribution: Full, radiatively- and physiologically- driven ET response to eCO2 
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RAD increase ET and is the major contributor to the FULL response

ΔETRAD ΔETPHYS

ΔETFULL
Land fraction distribution: Full, radiatively- and physiologically- driven ET response to eCO2 
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PHYS also increases ET, but to a smaller magnitude

ΔETRAD ΔETPHYS

ΔETFULL
Land fraction distribution: Full, radiatively- and physiologically- driven ET response to eCO2 
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response is from PHYS
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ΔETRAD ΔETPHYS

ΔETFULL
Land fraction distribution: Full, radiatively- and physiologically- driven ET response to eCO2 
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PHYS also increases ET, but to a smaller magnitude

~25% of the FULL 
response is from PHYS

ΔET (W/m2)
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Land fraction distribution: Physiologically-, leaf area- and stomatal- driven ET response to eCO2 
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Leaf growth response to eCO2 drives even larger increases in ET
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Land fraction distribution: Physiologically-, leaf area- and stomatal- driven ET response to eCO2 
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Stomatal closure under eCO2 drives decreases in ET

ΔETgs > ΔETLAI 
in ~15% of land area 
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Land fraction distribution: Physiologically-, leaf area- and stomatal- driven ET response to eCO2 
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Land fraction distribution: Physiologically-, leaf area- and stomatal- driven ET response to eCO2 

Stomatal closure under eCO2 drives decreases in ET

ΔETgs > ΔETLAI 
in ~15% of land area 
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ΔETLAI ΔETlow ΔEThighΔETgs

ΔETRAD ΔETPHYS

ΔETFULL Land fraction distribution: Reconstructed stomatal driven ET response to eCO2 
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Stomatal uncertainty suggests a more positive stomatal driven ET response 
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Stomatal uncertainty 
driven ET response is 
large relative to ΔETgs

ΔETLAI ΔETlow ΔEThighΔETgs

ΔETRAD ΔETPHYS

ΔETFULL Land fraction distribution: Reconstructed stomatal driven ET response to eCO2 
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Stomatal uncertainty driven ET response is large relative to ΔETgs
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ΔETFULL Land fraction distribution: Additional ET response due to  stomatal uncertainty
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Additional ΔET from stomatal uncertainty is comparable to ΔETLAI
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ΔETLAI ΔETlow ΔEThighΔETgs

ΔETRAD ΔETPHYS

ΔETFULL Land fraction distribution: Additional ET response due to  stomatal uncertainty
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Stomatal uncertainty 
driven ΔET > ΔETLAI in 
~34% of land area
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Additional ET response to eCO2 due to low g1M Additional ET response to eCO2 due to high g1M

Both low and high g1M have similar increases of additional ET response?

High g1MDefault g1M
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Both high and low g1M cause increases 
in ET under eCO2 for different reasons

Stomatal uncertainty > leaf area growth 
effects on ET  ~34% of land

Physiological influence accounts for ~25% of ET 
response to eCO2 

For high g1MFor low g1M

Physiological influence is largely driven by leaf 
area, and stomata and leaf area have opposing 
effects on ET

Summary
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Land fraction distribution: Physiologically-, leaf 
area- and stomatal- driven ET response to eCO2 

Land fraction distribution: Additional ET 
response due to  stomatal uncertainty
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