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FLEX L2 — ATMOSPHERIC CORRECTION GROUND REFERENCE DATA

FLEX (FLuorescence EXplorer) is an Earth Explorer mission (launch: ~2026) % Ground-based reference data is crucial for satellite validation, as it allows for data comparison
designed to fly in tandem with a Sentinel-3 focusing on photosynthetic activity @ after atmospheric correction at the level of interest.
of the terrestrial vegetation layer by measuring the chlorophyll fluorescence

-
signal. The Fluorescence Imaging Spectrometer (FLORIS) will acquire ' \',4HYPERNETS is a network of automated hyperspectral instruments aimed at L2 satellite
hyperspectral data in the 500 - 780 nm spectral range with a varying sampling | validation. The LANDHYPERNET component uses a dedicated hyperspectral radiometer
interval between 0.1 — 2.0 nm and a ground resolution of 300 m. (HYPSTAR-XR) to provide irradiance (FOV: 180°) as well as multi-angle land HCRF surface
| | | o | reflectance (FOV: 5°). Measurements are taken autonomously and are automatically processed
FLEX DISC (FLEX Data Innovation and Science Cluster) is a scientific consortium of 14 and made available on the LANDHYPRENET data portal (landhypernet.org.uk). Robust

European partners, aiming to set up the p_erfor_mance centre for the FLEX space mission. This uncertainties are provided within each of the files. The HYPSTAR-XR consists of two sensors:
iIncludes developing prototypes for the calibration and validation (cal/val) of FLEX products. wavelength S| EWHM

VNIR 380-1000 nm 0.5 nm 3 nm

Atmospheric correction (AC) is one of the corrections applied to remotely sensed data to enable
a faithful mterpretatlon and ensure comparability through time and between different sensors. SWIR 1000-1680 nm 3 nm 10 nm

Level 1
|

TOA . 3. Atmospheric BOA Downstream

(fluorescence box) is a high-resolution hyperspectral instrument designed for
radiance Georectified | a——-—— products | products continuous observation of chlorophyll fluorescence, measuring both upwelling (FOV: 25°) and
downwelling (FOV: 180°) radiance simultaneously with two sensors:
wavelength SSI FWHM
FLUO 650-800 nm 0.17 nm 0.3 nm

AC adjusts for the interaction of electromagnetic energy with the atmosphere using Radiative
Transfer (RT) models. RT models trace light beams from its source (sun) to a detector (satellite),
simulating its absorption, reflection/scattering and transmission, allowing the retrieval of bottom- FULL 400-950nm _ 0.65 nm 1.5 nm

of-atmosphere (BOA) products, i.e. at-surface irradiance and apparent reflectance. Fully propagated uncertainties are planned for later this year.

VALIDATION STRATEGY

Satellite validation - The launch of a satellite and its transition into orbit is likely to introduce Reference in-situ data from the HYPERENTS and FLOX networks will be used for the validation

changes in the pre-launch calibrated spectral responds function due to e.g. vibrations. of the FLEX L2 "at-surface irradiance” and "apparent reflectance”. To be able to perform a

Additionally, longtime changes like solarisation can occur over time. rigorous validation, all datasets need to be processed to be comparable temporarily, angularly,
spatially and spectrally.

Calibration and validation of the satellite products is critical to ensure their calibration is accurate

and the atmospheric correction is performing reliably. Comparing satellite products against in-situ Uncertainties in the reference data and the FLEX data will be propagated through each of the

measurements can be used to understand and eventually correct for any deviations. These processing steps. In addition, it is necessary to assess the model uncertainties in the processing

comparisons should be done within a robust uncertainty budget so the results can be reliably steps themselves (e.g. spatial variabllity).

Interpreted.

- FLEX - HYPERNETS - BRDF (MODIS)
- FLOX - High resolution

(S2, PlanetScope) If a reliable BRDF model is available:
l | @ o Correct BRDF-HCRF and account for different FOV

Temporal Extract bounding measurements
& Angular (nearest 2 values in time and viewing geometry (vza, vaa))

1 + o Correct from in-situ viewing and solar angles to FLEX angles
Otherwise assume Lambertian surface
Data harmonisation for Validation

reflectance only

Linear interpolation (temporal and angular) between bounding values

Spectral Convolve higher resolution data to lower resolution data — based on validation scenario:

HYPERNETS FLOX HYPERNETS & FLOX

| Convolve FLEXto | Convolve FLOX to Combine HYPERNETS & FLOX (using
: ' HYPERNETS bands FLEX bands comet_math) and convolve to FLEX bands

lx— y| <k

l l \/—v v Spatial Average FLEX over most suitable region of interest (ROIl) per site

irradiance and reflectance (both)

uy + u)z} + u%omp High resolution
Calculate spatial uncertainty using variability in high resolution satellite data

where k is the coverage factor (typically set to 2) and u,y, are = data over the FLEX ROI
uncertainties attributed to uncorrectable mismatches in the harmonisation.

PROOF OF CONCEPT. VALIDATION OF FLEX TEST DATA WITH HYPERNETS

FLE§ b2A reflectance validation (vza=4.1) vs HYPERNETS data at JSIT site on 20240726T0900 (158.0 min time difference) |nput Data: FLEX L2A irradiance validation (vza=4.1) vs HYPERNETS data at JSIT site on 20240726T0900 (158.0 min time difference)

— reference data from HYPERNETS o . : : — reference data from HYPERNETS
| @ target FLEX data T_arg_et. FLI_EX E2E simulation from a | ® torcet FLEX dats

site in Spain, scaled to HYPERNETS
data at Jolanda for algorithm testing

Reference: HYPERNETS, quality
checked and processed to irradiance

/ (L1B) and reflectance (L2A).

Dataset: JSIT - 26.07.2024 9am
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