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Motivation: What is the current state of
model representation of seasonality?
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Background: Leaf level models
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Background: Photosynthetic capacity
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Background: Stomatal optimality

* Optimality theory predicts that...

* Plants maximize carbon gain with respect to water loss (WUE)
e Carbon has a cost in terms of water

Profligate VS Conservative
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Background: Stomatal optimality
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Background: Stomatal optimality
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Motivation: Why does this matter?
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“We need to elucidate the mechanism
underlying the use of photoperiod scalars to
modify photosynthetic parameterization.”
-Rogers et al. (2017)
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A quantitative assessment of a terrestrial biosphere model's
data needs across North American biomes
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“...uncertainties surrounding water relations
are more important for understanding and
predicting carbon fluxes than the
uncertainties surrounding most of the carbon
fluxes themselves.”

-Dietze et al. (2014)
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“Here, we argue that phenology, which exerts
critical biotic control over most ecological
processes, plays a larger role than expected in
the regulation of the seasonal WUE and cannot
be ignored in earth system models.”

—lJin et al. (2017)

Our models are only as good as our weakest assumptions
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Research Questions:

blackrockforest - MetCam SC IR - Wed Apr 21 2021 10:18:05 EST - UTC-
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* What are the seasonal patterns of
WUE and photosynthetic capacity?

 What are the biotic mediators of
these patterns?

* How does a seasonal
narameterization of leaf WUE and
bhotosynthetic capacity impact the
modelmg ofEand NPP?

BT




Methods: Study site
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Methods: Canopy access




Methods: Gas exchange
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Results: Dynamics of Photosynthesis
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Results: Dynamics of Photosynthesis
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Results: Dynamics of WUE
Month § Yo § A § S
| Iiilll ﬁ"m il M'II




Results: Dynamics of WUE
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Results: Biotic mediators of photosynthesis
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iators of WUE
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Results: Diurnal patterns
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Results: Seasonal patterns
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Results: Seasonal patterns
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Implications: Why does this matter?
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“In New York, habitat for red maple (Acer rubrum) and sugar maple (Acer saccharum) would decline substantially but not
disappear, while most of the habitat is projected to disappear for yellow birch (Betula alleghaniensis).... Species with a
high possibility of dramatic increases include several oak species” —USFS Climate Change Atlas
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