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• Radioprotection
• Radioactivity

• Gamma spectrometers with Hyperpure Germanium detectors
• Liquid scintillators for alpha and beta emitters
• Alpha spectrometers with silicon detectors
• Nuclear traces with optical microscopy

• Stable isotopes
• TC/EA-IRMS
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Tel. +39 051 6312418



WATer isotopeS in the critical zONe: 
from groundwater recharge to plant transpiration
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Network of researchers and stakeholders
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• 191 members 
• 37 countries 
• 1 near neighbor country (Morocco)
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Aims
Collect, integrate, and synthesize

knowledge

partitioning and mixing of water in 

the critical zone 

stable isotopes in the water 

molecule

Drawing by Emel Zeray Öztürk



The critical zone

Drawing by Emel Zeray Öztürk

Top of the canopy

Groundwater



Activities
Networking activities

• Meetings, workshops, etc.
• Webinars
• Conferences
• Training schools 
• Short term scientific missions
• Virtual missions

Research coordination

• Databases of isotope-based studies 
in the critical zone 

• Define protocols, standardized 
sampling procedures, and guidelines 
for analysis

• Compare isotope-based methods 
and models
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Do you want to add your data to the map?
Contact us at watson.ca19120@gmail.com.



Groundwater recharge rates

Vegetation water uptake and 

transpiration 

Residence and transit time

Challenges
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From rain ……………………………………………………….to table

The signal of water



From rain …………………….

groundwater recharge 

soil water mixing

Spatio-temporal patterns
Factors affecting the mixing and storage 
Influence of vegetation



soil water mixing

groundwater recharge 

Vegetation water uptake 
and transpiration

From rain ………………………………

Partition of water sources
Water uptake



soil water mixing

groundwater recharge 

Vegetation water uptake 
and transpirationResidence and 

travel time

From rain ……………………………………………

Effect of 
climate
landscape
vegetation



Potential to benefit the food sector

by improving the knowledge 

of the processes influencing 

the hydrogen and oxygen 

stable isotope signature 

in plants

Isotopic characterization of produce
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Follow us
www.watson-cost.eu
www.cost.eu/actions/CA19120/
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Roots access 
different water
sources

Penna et al., 2020 AEE



Isotopic characterization of produce


