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Increases in WUE suggest stronger stomatal control

10

1995 2000

Year

2005 2010

Most Active Hour is the dominant control on WUE trends

Updated physiology leads to erroneous continental-scale hydrology

B 114 (a)

20} §

S 5
T g
% w
S g 1.0 1
o~ -1 0 1 2
g 10} Change in W, L'|_J
< (g C per kg H,0 hPa yr) 3
5 N
a = 0.9 1
©
2 o £
= 2
: z —— Reanalyses SEwrpEl
< 0.8 1
g ol —— Diagnostic - STcruncep
£ -
ey
£ _
Mean slope = 0.96 (+0.17) g C per kg H,0 hPa yr™ STwroe SEercer K t I 2017
Keenan et al. (2013) o naveretant )
-20 : - : 1985 1990 1995 2000 2005 2010

MAMH is defined as the hours when WUE is above WUE 91st

Correlation (MAH, WUE

. ) (Pearson'sr)
ei, ave

w T T T T T T T T T T 1
5 % 4 +(a) WUE, _ trend :
-9 E 0.6
8 ﬁ 3 - 404
o W |
U G.) 40.2
g £° |
o 8
0 o) 1 J 4-0.2
C o
D) g 04
0 % & -0.6
R <O
@V‘ &(b. AQ Q Q/«% &\ Qo’ ?“QQQ 0.8

MAH(WUE, ) MAHWUE,) MAHWUE,,) MAHWUE,) MAH(WUE,)
Most Actic Hours (MAH) defined at each WUEei percentile

Normalized trends (% yr'1)

Berkeley Lab — Earth & Environmental Sciences Area 2



CMIP6 models do not resolve effects of short-term carbon-water interactions

(@) When MAH trends are positive or negative (26 sites)

(7] 8 B T -1 ! -1 _
S _ 0.5+2.2 (% y™) 0.3+0.4 (% y™)
o & 6 .
-l—'q) > 4 | |
50 2+ .
T % 0] SR °
w X
D <2 -
g -4 | |
Observations CMIP6
(b) When MAH trends are positive (11 sites)
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(c) When MAH trends are negative (15 sites)
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Relationship to white paper

e Our results suggest that increases in MAH may
amplify the observed increases in WUE trends
driven by rising atmospheric CO,.

* CMIP6 models do not represent the relationship
between MAH and WUE inferred from
ecosystem-scale measurements.

* Future model benchmarking studies should not
only evaluate instantaneous flux exchanges, but
also correlations in long-term trends.
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