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FLEX Satellite Mission will become the 8th Earth 
Explorer of ESA

by direct measurements of 
vegetation fluorescence at 
300x300 meters every 10-25 

days

FLEX will quantify actual 
photosynthetic activity of 

terrestrial ecosystems

FLEX will provide 
physiological indicators for 

vegetation health status



Photosynthesis: The fundamental biophysical and biochemical 
process to sustain life on earth



 Photosynthesis is a highly regulated process that
involves a cascade of electron transfers (Light 
reaction) to fuel carbon fixation (Calvin cycle)

 Fluorescence is emitted from the cores of the 
photosynthetic machinery: Photosystems I and II

The origin of fluorescence – an indicator for 
photosynthetic efficiency



 Photosynthesis is a highly regulated process that
involves a cascade of electron transfers (Light 
reaction) to fuel carbon fixation (Calvin cycle)

 Fluorescence is emitted from the cores of the 
photosynthetic machinery: Photosystems I and II

 Two-peak feature of fluorescence

The origin of fluorescence – an indicator for 
photosynthetic efficiency



Pigments, photosystems and photosynthesis: a highly 
structured biological ‘super-complex’ that emits fluorescence

Burkart et al. (2014) Einblicke in die 
Chlorophyllfluoreszenz - Das 
Leuchten der Photosynthese. 
Biologie in unserer Zeit, 44, 182-186.



 (A) DUAL module (380 – 2500 nm)
VIS/NIR: 3-4 nm FWHM, 1.7 nm SSI,  SNR >510
SWIR:     13 nm FWHM,  5.5 nm SSI,  SNR >1100

 (B) FLUO module (670 – 780 nm)
0.25 nm FWHM, 0.11 nm SSI, SNR >210

HyPlant: A high-resolution airborne spectrometer to 
map solar-induced fluorescence



HyPlant: A high-resolution airborne spectrometer to 
map solar-induced fluorescence

Rascher et al. (2015) Global Change Biology, 
21, 4673–4684
Siegmann et al. (2019) Remote Sensing, 11, 
article no. 2760

maps (1-3 m pixel resolution) of
• top-of-canopy radiance & reflectance (400 – 2500nm)
• solar-induced fluorescence (SIF760, SIF687)
• vegetation indices (NDVI, EVI, PRI; etc)
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HyPlant: A high-resolution airborne 
spectrometer to map solar-induced 
fluorescence

Rascher et al. (2015) Global Change Biology, 
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Siegmann et al. (2019) Remote Sensing, 11, 
article no. 2760

Campus Klein-Altendorf, Bonn 
University
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Summary: Fluorescence during the 2021 LIASE campaign

 We aim to have a complete mapping of 
the LIASE site and deliver quantitative 
data of solar-induced fluorescence 
(SIF), surface radiance & reflectance, 
and vegetation indices

 Ground based measurements of SIF
and reflectance at selected sites (in 
cooperation with Yves Goulas)

 Reference measurements of plant 
photosynthesis and related plant traits 
of selected crops / vegetation types

F760 F687
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HyPlant processing scheme



HyPlant imaging spectrometer
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