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Simple or complex?  
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Isotopes of H and O in atmospheric water vapor 

reveal sources of evapotranspiration 

Soil water d2H and d18O 

Soil evaporation  

d2H and d18O = ??? 

Plant transpiration 

d2H and d18O = ??? 



Isotope approaches for separating ET fluxes 
 
Isotope mass balance - Keeling plots  

Relatively simple 

Isotope flux gradient approach  

Somewhat complicated 
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Eddy covariance approach 

Very complicated 

…and expensive 



Assumptions of Keeling plot approach 
 

• Source and background values are stable 

• Only evapotranspiration (no dew formation)  

• Isotopic steady state of plant transpiration 

Soil water d2H and d18O 

Soil evaporation  

d2H and d18O = ??? 

Plant transpiration 

d2H and d18O = ??? 



H2O flux 

into leaf 

H2O transpired 

from leaf 

At isotopic non-steady state, dT ≠ dsource 
 

At isotopic steady state, dT = dsource 

δleaf 

δT 

δsource 
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Cernusak et al. 2002 

Leaf transpiration at isotopic steady state 



Glacier Lakes Ecosystem Experiments Site 

(GLEES) U.S. Forest Service 
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Transpiration in Abies 

lasiocarpa operated 

predominantly at isotopic non-

steady state 

 

Systematic variation in leaf 

water 18O enrichment and 

transpired water with canopy 

height and leaf age 

 

Next step: 

Model isotopic non-steady state 

of canopy transpiration 

considering complexity of 

canopy physiological processes 

and micro-environment 


