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Recent extreme European summers

Summer surface air temperature
anomalies across Europe
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Recent extreme European summers

Summer surface air temperature Surface air temperature anomaly,
anomalies across Europe August 2022
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Location of tree mortality plots covering the period 1970 to 2018 catalogued by W.M.Hammond et al 2022.
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Key research questions

* Jo what extent do stomatal optimisation models improve
our predictive capacity during droughts?
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Key research questions

* Drought legacy: Can we extend these optimisation models
to capture hydraulic impairment during drought and track
the subsequent recovery from drought?
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JULES prediction of the 2022 extreme
summer at Alice Holt

Drought
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JULES prediction of the 2022 extreme
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JULES prediction of the 2022 extreme
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Stomatal optimisation models
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Stomatal optimisation models
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Leaf water potential (MPa)

Profit = Gain(1 — Cost)



mailto:jb14389@bristol.ac.uk

Stomatal optimisation models
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Stomatal optimisation model
predictions

Drought
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Conductance loss
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Modelling the longterm impact of
conductance loss

* Drought induce
cavitation impairs the
xylem’s ability to
conduct water.

Healthy
xylem

A large
negative
pressure @&
draws air SESSENEE
into the
xylem.

Impaired FEage
xylem  Eacstarlim e

i AW source:
30MPa. B.Choat et. al. 2015
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Modelling the longterm impact of
conductance loss
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* How does xylem
impairment effect
water transport?
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Modelling the longterm impact of
conductance loss
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Legacy impact of conductance loss
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Comparison of immediate recovery (solid red line) and legacy impairment (dashed black line) of xylem
following a drought. Source Athanasios Paschalis et al.
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Future work

* Predict the legacy impacts of xylem impairment across
European tree species. Further investigate differing models of
xylem impairment and recovery.

* This will require refining our model of xylem impairment and
recovery.

* Optimise the model parameters to better predict the
observed flux tower data in collaboration with Tris and
Natalie.

 Work to incorporate non-stomatal limitations within the
optimisation framework to better capture biochemical and
mesophyll limitations during drought.
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Thanks for listening.
Any questions?

* Thanks to Tris, Patrick & Lucy
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Legacy impact of conductance loss
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