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Presentation outline

- Introduction: mission objectives and mission
Implementation

- Retrieval aspects: link between scientific
requirements and technical solutions

- News and updates about mission status and
developments

- Mission products

- FLEX in the context of international Imaging
Spectroscopy Missions

IGARSS-2017, Fort Worth, Texas, USA - July 23-28, 2017 FLuorescence EXplorer (FLEX) Mission
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FLEX objectives

Quantitative global mapping of actual photosynthetic activity
of terrestrial ecosystems, as a function of variable vegetation
health status and environmental stress conditions
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Very high
spectral
resolution
absolutely
needed

Retrieval
concept

true / apparent reflectance
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FLEX/Sentinel-3
Tandemm Mission

Sentinel-3

= I
—_— SLSTR
{ ~ backward
SLSTR 6 ::' view
‘nadir’ {
OLCI 417 _
nadir { 53‘ sub—sai;elllte
o 24/ point (nadir)
S i
.g /- T T T T
s-10 -8 -6 -4 4 6 8
=
rary
Lo}
S3 flight direction | At =12s (=79m)
FLORIS (150 km)
161 SLSTR nadir’ (1400 km)
A i
£ 10
longitude (deg) B i |
:4"*_ OLCI-4 swath = 203 km ; T-i
| e FLORIS swath = 150 km =iy H
|
: S T By :; o : i T 5 "I
:’i 7 kv sulb-satellite point alhslm«z,e i Dir . .
R . e . of flight
PN

*«_  Interference
angle

Nadir swath
scanner footprint
(1400 km swath)

Kiruna Svalbard

IGARSS-2017, Fort Worth, Texas, USA - July 23-28, 2017 FLuorescence EXplorer (FLEX) Mission




FLEX / Sentinel-3 spectral information
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FLORIS

Instrument

Double slit assembly

LR spectrometer

LR FPA

Calibration unit

Earth Nadir Port |

IGARSS-2017, Fort Worth, Texas, USA - July 23-28, 2017

LR spectrometer \

Telescope

.
LR Detector 7
Diaphragm / Double Slit Assembly
(Entrance Pupil)
HR 0,4 Detector
\ n / 24
&
<— HR Oy Detector
Scrambler Assembly \{
+ BP Filter > / |
Telescope
<——— HR Spectrometer
HR FPAs
Light Trap
Spectral direction >
HR spectrometer a0
\ ‘. columns 5 Portia
S— Port 1b : ‘Dump drain 1]
) 538 28 um
(a0 /ﬂ ta
Nadir // D +5
Aperture F ’//
i
1 | N -
CALIBRATION | <
UNIT ) . 1
IOM Structure Baﬁg\\ | i i‘- _ Sun Diffus “5::} areagell l
Telescope - ( ! ! 4
Calibration l I = /
Sun Port AR I. : I; 538 DETECTOR
\I I/ % (5411
Serambler + e .!.n Black target ]
BP Filter T T Port 2b
» - Dumpdrain 2 —L> Port 2a

e

FLuorescence EXplorer (FLEX) Mission



300 m spatial sampling

1900

DEMANDING INSTRUMENT

* High spectral resolution
« High spatial resolution
 High SNR

* Very good calibration

o Spectral stability
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STRAYLIGHT EFFECTS
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Relationship between fluorescence and photosynthesis
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Impact of local time of observation in the
retrieval of dynamical variables
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Dynamical reflectance changes associated to
vegetation adaptation to stress conditions
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FLEX products

LEVEL-2 PRODUCTS

Total fluorescence emission
(spectrally integrated value)
Peak values (F680 and F740)
PSI — PSII contributions

Non-photochemical energy dissipation

Fluorescence quantum efficiency

Photosynthesis rate

Vegetation stress

LEVEL-3 PRODUCTS
Spatial mosaics
Temporal composites

Activation / deactivation of
photosynthetic machinery

LEVEL-4 PRODUCTS
Gross Primary Productivity (GPP)

Dynamical vegetation stress

IGARSS-2017, Fort Worth, Texas, USA - July 23-28, 2017

COMMENTS

Integrated values at canopy level are the ones required by models.
¢(F,)<0.2 mWm?sr'nm™
for instantaneous observations.at 300 m original spatial resolution.

Regulated energy dissipation, accounts for the fraction of light absorbed
by non-photochemical pigments (carotenoids / chlorophyll ratio and
violaxanthin / zeaxanthin ratio, anthocyanin).

Ratio between energy emitted as fluorescence versus actual chlorophyll
specific absorption.

Effective charge separation at PSII, interpreted as actual electron current.

Defined as “actual photosynthesis / potential photosynthesis”

COMMENTS

Regional / continental / global maps
Monthy / seasonal / annual composites

Determines length of the growing season

COMMENTS

Carbon uptake, derived by data assimilation with usage of external inputs
(meteo data, land cover maps)

Decoupling between different stresses through dynamical model
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CONCLUDING REMARKS

FLEX IN THE CONTEXT OF IMAGING
SPECTROSCOPY MISSIONS

|. State-of-the-art technology for very high spectral resolution measurements,
with relatively high spatial resolution and very high SNR to detect changes in
an small signal like fluorescence and subtle changes in reflectance.

|l. Data processing aspects: atmospheric correction, spectral calibrations,
straylight corrections, retrievals taking full advantage of all the spectral
information, going from raw data to high-level products.

lll. Optimal specific exploitation of spectral information: fluorescence derived
from spectral changes in apparent reflectance, small reflectance changes
used for sensitivity to stress conditions and plant adaptations: link between
dynamical reflectance changes and dynamics of leaf pigments.

IV. Modelling aspects: sophisticate modelling of the radiometric signal,
coupled with physiological processes, into dynamical vegetation models.
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Thank you.

Questions?
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