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Objective: To present a traceable processing 
chain from radiance observations to geo-

(bio)physical surface properties.

OPTIMISE Workshop and MC meeting 
Lemassol, Cyprus 22nd to 24th February 2017 



Remote Sensing of Fluorescence, 
Photosynthesis and Vegetation Status  ESA-

ESRIN, 24-26 Jan 2017

Es+ Ed (Wm-2 m˃-1)

Lo (Wm-2 m˃-1sr-1)

ʌὒ ὶὉ ὶ Ὁ



Remote Sensing of Fluorescence, 
Photosynthesis and Vegetation Status  ESA-

ESRIN, 24-26 Jan 2017

ʌὒ ὶὉ ὶ Ὁ

Å Spectral signatures of pigments, water, etc.
Å Refractionand geometry of objects

Observation models: Radiative transfer models that describe the 
relations between the physical and biochemical properties of objects 

and the observed radiation
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Edir + Edif (Wm-2 m˃-1)
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Chlorophyll fluorescence (0.65-0.80 ˃ m)
Thermal emitted irradiance (2.5-50 ˃ m)
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Leaves
Å Absorption spectra (K) of Chemicals (C): Вὑὅ
Å Refraction index
Å Leaf thickness

Canopy
Å Leaf density (or area)
Å Leaf orientations
Å Soil background
Å Stems and branches

Soil
Å Brightness
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ὢ Ὢ ʌὒ

Retrieval

Sensitivity
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Retrieval

ὖ ὪὢȟὉ Ὁȟὓ

Process model

Å Chloroplast movement
Å De-epoxydation
Å Stomatal opening
Å Photosynthesis
Å Transpiration

Environmental conditions (function of time)
Å Temperature
Å Humidity
Å Air pressure (and particalCO2 pressure)
Å Soil moisture

ΨLƴǾƛǎƛōƭŜΩ ǾŜƎŜǘŀǘƛƻƴ ǇŀǊŀƳŜǘŜǊǎ
Å Photosynthetic pathway
Å Carboxylation capacity (Rubisco)

Process models: describe the evolution of 
geo-(bio)physical surface properties in time
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Scale Observation model Process model

Leaf Fluspect Biochemical

Canopy RTMo(0.40-2.50 ˃ m)
RTMf(0.64-0.85 ˃ m)
RTMt(2.5-50 ˃ m)

EnergyBalance 
Routine



Retrieval chain

Step 1: ὢ Ὢ “ὒ

Step 2: ὖ ὪὢȟὉὸȟὓὸ
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Examples
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Soyflex, Udine FLEX-EU, Latisana



SoyFlexleaf properties
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