
Quantifying global terrestrial photosynthesis is essential to understanding the global 
carbon cycle and the climate system. Remote sensing has played a pivotal role in 
advancing our understanding of photosynthesis from leaf to global scale...



DARK SIDE:  
Photosynthesis is everything but steady-state in the real world 

BRIGHT SIDE:  
Carbon uptake can be reasonably well estimated under steady conditions 

P=APAR x LUE  
P=ETR=(PRI, SIF), SIF=NIRv P x Fyield 
Hyperspectral  
etc. 

 



Content: 

• Light fluctuations (stomatal conductance and NPQ-relaxation) 
• CO2 fluctuations (vertical and horizontal CO2-gradients in the field) 

• Measurement issues (GPP & Reco) 
• Photosynthesis & Growth paradigms 

THE DARK SIDE
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II. Photoprotection (NPQ) relaxation
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III. [CO2] fluctuations





Corn field, summer 2018



Conclusions from THE DARK SIDE: 

- Dynamic photosynthesis is relatively poorly studied, but is extremely 
important 

- They may be driven by a number of processes of biological but also 
physical nature

- The measurement of “true photosynthesis” in the field is difficult and 
knowledge of ETR alone cannot help in some instances in separating 
carboxylation and oxygenation

- This does not certainly negates the critical importance of 
estimating ETR under quasi steady-conditions but it is 
always good to know that things may not be so simple



Thanks for your attention !!


