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Forestsregulate our climateX

Forests strongly reduce perceived temperatures... ot o

Young plantations Mature forests
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Increasing heat stress outside the forest

[Gillerotet al., 2022]
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groundwaterrechargeé& trees
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2 K | wieslt happeningbelow ground?

nature geoscience B3] A rooting-zone waterstorage capacity varies spatially, is largely
unknown and not directly observable
A plant-available water stores >-RS LJG KY o712 2 F

Article https://doi.org/10.1038/s41561-023-01125-2

Global patterns of water storagein the

rootingzones of vegetation ~ surface
A water stored at depth and along the entire critical zone is not
Received: 8 October 2021 Benjamin D. Stocker® 2345/, Shersingh Joseph Tumber-Davila®'¢, represented |n mOdels
W AlexandraG.Koningﬁ?;‘,MarthaC.Anderson’,ChristopherHain“& L . -
RobertB. Jackson® A evident plasticity of root zone depth & water storage are often
[Stocker et al., 2023\ at.Geosd ignored
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Water isotopes
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X 0 dzi U NIn&hodsaredngrealsinglyquestioned

Mixing
Model

A.erioloba

- laborious & errosprone

- not measuring mobile water pool only

- snapshot: one point in time

- tree is damaged: How often can we sample? Branches accessi
- methodological artefacts and organic interference

- water extraction + subsequent vaporization: obsolete
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Development andapplication of novelin situ monitoring techniques

Frrontiers onn sescvon - M P g |
In Plant Science ok 10530V ik MO000S68 " ! & . * -_:":_; ;u *
Borehole Equilibration: Testing a New s - ‘ T g
Method to Monitor the Isotopic [ = =\ Bl \
Composition of Tree Xylem Water in ¥ 4 ' V ~ “*
situ < ) o 6

John D. Marshall'™!, Matthias Cuntz®', Matthias Beyer**', Maren Dubbert**" and
Kathrin Kuehnhammer 3
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B2WALD: Aropical rainforestunderdrought

Biosphere 2, Tucson, Arizona

pre start of
drought  drought

- 3000 Lof deuterium-
: enrichedwater applied
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BIOSPHERE 2 | WATER ATMOSPHERE AND LIFE DYNAMICS
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A All studied tropical canopy trees access
water at soil depths up to 3.3 m.

tree trunk
tree trunk high
transpiration

—— sap flux
— VWCitem

¥
T onnioD oo

g ®
’."“iflilr \\\\\\ W, PA4

o
; L
@ =
[ T
5 5 iy
™ Jﬂmmm--:m.mu

01.12.2019 01.01.2020

BIOSPHERE 2 | WATER 'SPHERE AND LIFE DYNAMICS —_— IL &,
T — e oo Si2t | ez Technische
SO\ .0 VolkswagenStiftung i % Universitat
9 o . v i .
540 5 ’5;?:5‘. 3{2&5 Braunschweig

ISODRONES

24.04.2023




A All studied tropical canopy trees access
water at soil depths up to 3.3 m.

Increase of
transpiration

No obvious
changein
water storage
or transport

Stem water
storage refilling

tree trunk

tree trunk high
transpiration
sap flux
Vwcstem

A QU

daytime sap flux density [em h‘w]
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B2WALD: Aropical rainforestunderdrought

A Deep roots help tropical
trees endure droughts
but total transpiration
fluxes are driven by
precipitation

uptake source

deep soil

soil above
— deep soil
—  50il above
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ISODRONES

Water usestrategiesof
dry foresttrees
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Isodrones Study Site
Costa Rica
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Water usestrategiesof dry foresttrees
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