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Forests regulateour climateΧ

Increasing heat stress outside the forest
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[Gillerotet al., 2022]
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Climate + too manyshallow-rooters
+ lack of nicheseparation



Model calculation (Hydrus1D): max. root depth 2.3m

Humansalso needwater: groundwaterrecharge& trees

Model calculation (Hydrus1D): max. root depth 4m
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[Ohangwena Region, northern Namibia]



²ƘŀǘΨǎreally happeningbelow ground?

Á rooting-zone water-storage capacity varies spatially, is largely 

unknown and not directly observable

Á plant-available water stores >2-m-ŘŜǇǘƘΥ от҈ ƻŦ 9ŀǊǘƘΩǎ ǾŜƎŜǘŀǘŜŘ 

surface

Á water stored at depth and along the entire critical zone is not fully 

represented in models 

Á evident plasticity of root zone depth & water storage are often 

ignored[Stocker et al., 2023, Nat.Geosc.]
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Water isotopes
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- laborious & error-prone

- not measuring mobile water pool only

- snapshot: one point in time

- tree is damaged: How often can we sample? Branches accessible?

- methodological artefacts and organic interference

- water extraction + subsequent vaporization: obsolete

Χōǳǘ ǘǊŀŘƛǘƛƻƴŀƭ methodsare increasinglyquestioned

Mixing 
Model
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Development and applicationof novel in situ monitoring techniques

Initial 
source 
water

Changed
source 
water

Measureswater vapor, infers
liquid valuevia eq. fractionation
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B2WALD: A tropical rainforestunderdrought

3000 L of deuterium-
enrichedwater applied
via drainagepipes [Werner et al. 2021, Science]

Biosphere 2, Tucson, Arizona
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ÁAll studied tropical canopy trees access 
water at soil depths up to 3.3 m.
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ÁAll studied tropical canopy trees access 
water at soil depths up to 3.3 m.

[Kühnhammeret al., 2023, STOTEN, under review]
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ÁDeep roots help tropical 
trees endure droughts 
but total transpiration 
fluxes are driven by 
precipitation

[Kühnhammeret al., 2023, 
STOTEN, under review]

B2WALD: A tropical rainforestunderdrought
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I am thirsty, 
5 months
withoutǊŀƛƴΧ

I am smallbut 
my roots
reachdeep!!!

Water usestrategiesof
dry forest trees
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Water usestrategiesof dry forest trees
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Isotopiclabeling

24.04.2023 14


