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Model estimations of carbon fluxes during the European drought 

of 2003
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Observed Water Use Efficiency (WUE)
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Variations in iWUE at the largest scale from δ¹³C
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Variations in iWUE at the largest scale from δ¹³C
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Water – Vegetation coupling
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Water – Vegetation coupling
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Moisture stress enhances WUE

SiBCASA (and many other 
models) do not capture 
this response in iWUE.
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Moisture stress enhances WUE

Soil moisture needs to 
be explicitly coupled to 
all three processes  
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WUE – Discrimination for Europe (2000-2011)
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Discrimination during 2003 drought in Europe
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Months May-June-July

Δ anomaly   :  -0.21 ‰
NEE anomaly:   0.03 TgC



Discrimination during 2003 drought in Europe
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Discrimination during 2003 drought in Europe

14

Months May-June-July

Δ anomaly   :  -0.21 ‰ Δ anomaly  : -0.94 ‰ Δ anomaly : -1.04 ‰
NEE anomaly:   0.03 TgC NEE anomaly: -0.24 TgC NEE anomaly: -0.06 TgC



Summary

Measurements of atmospheric δ13C can provide unique insight 
in plant functioning on regional to continental scales

Many biosphere models are not able to simulate changes in 
iWUE under water-stressed conditions.

iWUE can be a valuable metric to assess the performance of 
biosphere models.
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