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OBJECTIVES

 Could reflectance and chlorophyll fluorescence provide more information 
about photosynthesis, when used together?
 RT model coupled to a biochemical model
 The SCOPE model (Van der Tol et al. (2009))
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Parameters: 
Vcmax (T),

Dark respiration
…

Biochemical
model

Leaf
photosynthesis
(Assimilation

rate)

Fluorescence
emission

efficiency (eta)
NPQ

Weather
conditions in the 

leaf boundary
layer

Empirical KN(x) 
function

Van Der Tol, C., Berry, J. A., Campbell, P. K. E., & Rascher, U. (2014). Models of fluorescence and photosynthesis 
for interpreting measurements of solar-induced chlorophyll fluorescence. Journal of Geophysical Research G: 

Biogeosciences, 119(12), 2312–2327. http://doi.org/10.1002/2014JG002713

BIOCHEMICAL MODEL



BIOCHEMICAL MODEL



BIOCHEMICAL MODEL

RuBisCo
Vcmax



FluspectBiochemical

SCOPE

Leaf models

NPQ  Cx
Eta η

Vcmax



FluspectBiochemical

SCOPE

Leaf models

NPQ  Cx
Eta η

Vcmax



Biochemical model
Standard input: Vcmax = 70,

+ PAR, Tleaf, CO2, H20

η, Cx

A, Eta, NPQ

Fluspect

R 525-545 nm
F 730-750 nm

Measured R & F

Vcmax optimization



COMBINED SIMULTANEOUS IRGA, PAM AND HYPERSPECTRAL
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Most important parameters:
- Initial slope of light response curve
- Curvature of the light response
- Caboxylation capacity: highly variable



RETRIEVING VCMAX FROM GAS ECHANGE DATA
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CONCLUSIONS

 Coupled RT to biochemical models → new framework for retrieval of 
photosynthesis

 Relatively simple code, easily adjusted and upgraded
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 Coupled RT to biochemical models → new framework for retrieval of 
photosynthesis

 Relatively simple code, easily adjusted and upgraded
 Canopy...


