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Stomatal Conductance Models — Empirical Models

Wang et al., 2020
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Stomatal Conductance Models — Optimization Models
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Which Optimality Model Performs Better?
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Which Model Performs Better?
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Xylem-vulnerability based optimization models show strong promise for climate-vegetation modeling



Questions

* Leaf-level Model -> Canopy-Level Model

How Do These Stomatal Conductance (gs) Models Behave in-

Sunlit Shaded Sunlit Shaded

Big-Leaf Multilayer




Multilayer Canopy Model (CLM-ml)

CLM-ml v1
(Bonan et al., 2018)

Stomatal Conductance (gs) Model in CLM-ml

Canopy structure

h
* Balletal., 1987 : g, = + 914, —S
* Multilayer canopy (28-54 layers, s =907 91

height-dependent) * Medlynetal., 2011:9g;, = gy + 1.6 (1 + 31) c \
* Beta distribution for leaves; h ; A _

uniform for stems Cowan and Farquhar (WUE) 1977 : max(A — AE) or — oF
Scalar & turbulence + Sperry et al., 2017:max(A — Apax(1 - - )
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Crlt

* Roughness sublayer

parameterization * Potaky etal., 2025: g = . x)(c (fo - Rd)
Plant hydraulics and capacitance * Buckley et al., under review : g, = S"(L;{’VC)
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Diurnal Cycle of LH and GPP over US-UMB
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LH and GPP Simulations in CLM-ML
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Simulated Vertical Profiles of gs in CLM-ML
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Simulated Vertical Profiles of gs in CLM-ML
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Why Do Different gs Models Peak at Different Times of Day?
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Why Do Different gs Models Peak at Different Times of Day?
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Why the Potkay Model Shows High Lower-Canopy gs at Both Ends of the Day
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Why the Potkay Model Shows High Lower-Canopy gs at Both Ends of the Day
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Why the Potkay Model Shows High Lower-Canopy gs at Both Ends of the Day
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Conclusions and Future Directions

* All tested stomatal conductance models within CLM-ML show good skill in
simulating canopy-level LE and GPP.

* Peak gs timing differs across stomatal models, largely reflecting differences in
their light-response curve.

 The Potkay model shows strong sensitivity to VPD, resulting in elevated gs in the
lower canopy during early morning and late afternoon.
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Parameter Test on gs Response Curve
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