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Confronting the water potential
information gap
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Soil water potential (W) is a fundamental driver of soil water flows.

Darcy’s law q, = —K [1 + leS]
Richards Equation % = — _|_ [K + atpS]

But we don’t often measure it. Instead, we measure soil moisture content.

Water retention curves =
can help, but... | i
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Soil hydrology parameters are a predominant source of
uncertainty for ORCHIDEE GPP
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The soil water potential information gap hinders
data synthesis

Site A

Site C

Your favorite flux
or conductance

Soil moisture content



The soil water potential information gap hinders
data synthesis
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The soil water potential information gap hinders
data synthesis
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Some solutions: [2] More lab-derived water retention

curves with environmental context

[1] Harness improving
technology for in-situ
measurement

We will be generating 40-50 site-level WRC
characterizations at AmeriFlux sites as part of
the “Year of Water” initiative

[3] Aggregating existing in-situ and lab derived information into
a new network database



In plants...existing plant water potential data is
dominated by “pressure chamber” measurements,
timeseries are discrete and undiscoverable.

Things we can’t do particularly well right now:

Advance theory of plant water use strategies

(sensu Kannenberg et al. 2021, Functional Ecology)

Predict risk of hydraulic failure

(sensu Martinez-Vilalta et al. 2021, NPH)

Disentangle the influence of soil moisture versus VPD

(sensu Novick et al. 2019)

Understand the extent of pre-dawn (dis)equilibration

Groundtruth emerging remote-sensing proxies

(sensu Konings et al. 2021, GCB)




Huge opportunity with psychrometers
for continuous water potential observation

Jessica Guo et al. 2019; Creosote, Arizona



The time is right for a centralized network for
soil and plant water potential

Harness improving
technology for in-
5|tu measurement

More lab-derived water Aggregating existing
retention curves timeseries!
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