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Plants have stomata that requlate
gas exchange with the atmosphere
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Changes in stomatal conductance drive changes in
water flux, which impact the water cycle and affect
water availability and the risk of extreme climate
events like droughts, heatwaves, and floods.




Changes in evaporative resistance affects surface
temperature

M50 s/m evaporative
resistance

Lagué et al. 2019



The Medlyn model represents stomatal
conductance in CLM

Medlyn Photosynthesis
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The Medlyn slope is a fitted parameter based

on observations

Medlyn (stomatal) slope
Medlyn Photosynthesis
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Estimated g,

There is variability across + within plant types

Estimated Medlyn Slope based on Field Observations
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Estimated g,

There is variability across + within plant types

Medlyn slope
Estimated Medlyn Slope based on Field Observations 4
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One Medlyn slope value is used to represent each
plant type in CLM

Medlyn slope
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One Medlyn slope value is used to represent each
plant type in CLM

Medlyn slope
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Focusing on the Medlyn slope
parameter ( )

\/z

‘glM
g.=9,t 1.6(1 +

n

WUE = 0e

Transpiration




Water Use Efficiency (WUE)

Focusing on the Medlyn slope
parameter ( )
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Water Use Efficiency (WUE)

Focusing on the Medlyn slope
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Water Use Efficiency (WUE)
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Water Use Efficiency (WUE)
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Decreases in photosynthesis for the high Medlyn slope
case is consistent globally

Photosynthesis High —
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(unstressed) Photosynthetic Rate

Decreases in photosynthesis for the high Medlyn slope
case is consistent globally
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Water Use Efficiency (WUE)

Decreases in photosynthesis for the high Medlyn slope
case is consistent globally
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The low Medlyn slope case shows response is
regionally dependent
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Photosynthesis increasesin t
Amazon with low Medlyn slo
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Photosynthesis increasesin t
Amazon with low Medlyn slo
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There is an increase in WUE and an increase in
photosynthesis
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Transpiration decreases as expected with
Increase in WUE

Transpiration
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The heat fluxes also change as expected
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Increase in WUE decreases water stress and
increases water availability
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Impacts on water are similar in both cases

WUE

8.

5%

Decrease in
photosynthesis

Transpiration

40% Decrease in

Transpiration
(39% Decrease in Land-Only)

ooo

TTT

Nw O AN

R R N N NN
Decrease in Increase in
Latent Heat Flux Sensible Heat Flux
(17% Decrease in Land-Only) (43% Increase in Land-Only)

6

ﬁ:...

Decrease in o/ Increase in Soil

83 % Water Stress Liquid Content
(84% Decrease in Land-Only) (7% Increase in Land-Only)




Increase in temperature decreases photosynthesis
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Multiple factors can affect stomatal conductance

Land-Atmosphere
Coupling

atmospheric

feedbacks modify
temperature and
precipitation
impacts of land
surface change
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Multiple factors can affect stomatal conductance
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Multiple factors can affect stomatal conductance
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Percentage differences of Photosynthesis in the Amazon
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Percentage differences of Photosynthesis in the Amazon
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Percentage differences of Photosynthesis in the Amazon
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To summarize

* A high Medlyn slope results in low |

WUE, consistent with global
decreases in photosynthesis
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To summarize

* A high Medlyn slope results in low |
WUE, consistent with global
decreases in photosynthesis

* A low Medlyn slope’s effect on
photosynthesis is regionally
dependent




Photosynthesis High — 9im

To summarize

* A high Medlyn slope results in low |
WUE, consistent with global
decreases in photosynthesis

* A low Medlyn slope’s effect on
photosynthesis is regionally |
d e p en d e nt Percentage differences of Photosynthesis in the Amazon

* The impacts of Medlyn slope on
photosynthesis, water flux, and
climate is complicated and varies
across model configurations
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