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Hydrology – Water in open systems

 ≈ 0 MPa 

Stream Flow: Declining due to human use & climate change

Alluvial Groundwater: Recharged with stream flow

Hydraulics – Water in constrained systems

 ≠ 0 MPa

Plant Hydraulics:  < 0 MPa, negative tension

Water Potential (, psi) – Water availability 
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Lower St. Mary River

male

female

Rood et al. (2016) River Res Appln

Chronology: ~99% mortality – 1951-2015

Aerial photos, tree cores, river Q, groundwater patterns

Flow restoration



Indicators = Health Measures

Diagnostic

Quantitative

Near Real-Time

‘Dendroscope’
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Seasonal & Interannual Variation

Yang, Rood, Flanagan (in press) Ag For Meteor
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High Flow & Wet = Healthy
8/13/2014

Low Flow & Dry = Stressed
8/8/2018

Irrigated

Golf Course

Riparian

Woodland

Normalized Difference Vegetation Index (NDVI, below), and

Near Infrared Reflectance of Vegetation (NIRV; Badgley,Field,Berry (2017) Sci Advances)

What does this reveal?
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Tai, Mackay, Sperry, Brooks, Anderegg,
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PLC = 100/(1+ ea(ψ-ψPLC50))

Male tree 1, shoot 1 

ψPLC50 = -2.11 MPa

Female tree 1, shoot 1

ψPLC50 = -1.94 MPa

-2.5

-2

-1.5

-1

-0.5

0

Females Males

ψ
P

LC
5

0
 (

M
P

a
)

4 trees, 3 shoots per tree

Cavitron embolized

functional



P. angustifolia P. x acuminata P. deltoides

Complexity or Opportunity?

$2K
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specific yield

$2K – 2 & telemetry

Rood et al. (2013) Plant Cell Environ
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