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Plant Water Use Efficiency (WUE)
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WUE changes over the past decades

Cumulative Fossil Fuel with Atmospheric CO2 Increase A
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Change in W (g C per kg H,O hPa)
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WUE changes over the past decades
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~2.3% yr‘l increase in ecosystem-scale WUE,;
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The mismatch Is not just about spatial heterogeneity
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WUE calculation

Underlying water-use efficiency

UWUE = % «JVPD
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hour
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uWUE sensitivity to temporal resolution

Underlying water-use efficiency
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Consistent results with summer only measurements

Underlying water-use efficiency
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Consistent results with WUE,,

Inherent water-use efficiency

GPP
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What leads to recent increases in uWUE?

o Uniformly amplifying uWUE
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Most Active Hours (MAH)
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Correlation between AH and uWUE increases with higher
uWUE percentiles
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Consistent results with WUE,;
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Factors controlling decadal trends in uWUE

MAH -> WUE > WUE78th
Baseline ->WUE®°th > WUE > WUE#0th

‘ —Avera‘ge Site-specific 1 T
0.8 .
0.6 - ]
5 04r :
© c
(UWUE ) AH(u/ ul (!
ive HoursarlAH) defined at :ach uWUE per::nem\\e 8
£ 02 .
w
S
S oF i
N
=
=
c '0.2 B .
e
I
© -04Ff ]
o
o
-0.6 g
-0.8 - .
0.8+0.2 0.1+£0.4
< | |

MAH Baseline

Berkeley Lab — Earth & Environmental Sciences 12/9/21



Factors controlling decadal trends in uWUE

MAH -> WUE > WUE78th
Baseline ->WUE®°th > WUE > WUE#0th
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Consistent results with WUE_,

MAH -> WUE > WUE78th
Baseline ->WUE®°th > WUE > WUE#0th
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Favorable weather conditions modulate uWUE trends

(@)

&l 0.6+1.8 0.4£1.7 0.3:0.4 i
s — t
Sl , - i
= |
B 2t I : 1
c +
o ——
LLI or T bl |
S
S Ll I l il
> 1 _

= | | |

4 ~"Observed UWUE__.____ Observed uWUE CMIP6

median aggregate

Berkeley Lab — Earth & Environmental Sciences 12/9/21



Large inter-site variability in WUE
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Variations in solar radiation affect water-carbon interactions
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Summary

WUE trends inferred from the median of hourly WUE values are
comparable with those from seasonal aggregated GPP, ET and VPD.

WUE trends correlate well with temporal changes in the number of
hours when WUE is greater than its 78t percentile value.

MAH trends may amplify or dampen the corresponding uWUE
trends. CMIP6 models do not resolve the sensitivity observed in
ecosystem-scale flux measurements.

Enhanced feedbacks to solar radiation elevates ecosystem-scale

WUE, which contributes to high correlation between WUE and
MAH.
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