
1. Les mesures HYPERNETS                                                           
(3 stations en France : Berre, Gironde et Rhône) 

distribuées sur zenodo et leur exploitation scientifique

2. Les mesures HyperBOOST 
(eaux côtières européennes)

D.Doxaran et al. LOV

Réunion du GT hyperspectral/ODATIS



H2020-HYPERNETS (R&D), 2018-2023

Ø Un nouveau radiomètre hyperspectral ‘low-cost’
Ø Un système opératoire autonome
Ø Un réseau international mis en place (surfaces aquatiques et 

terrestres) pour la validation de la réflectance de surface 
(toutes missions satellitaires)

ESA-HYPERNET-POP (operation), 2023-2027

Ø Maintenance de 1 à 3 sites par partenaire
Ø Validation des réflectances de surface
Ø Distribution des données

Consor>um:

RBINS, TARTU, LOV, NPL, CONICET, CNR, GFZ



Commercialisation en 2025 par la société 
RSware : https://hypstar.eu 

https://hypstar.eu/


HYPERNETS data:

Ø Center of the optically complex 
Berre coastal lagoon (SE France) 
(phyto. Blooms, river discharge): 

HYPERNETS system v1>v3 in 
operation (every 30 mn)          

since February 2021

Ø Mouth of the highly turbid 
Gironde Estuary (SW France): 

HYPERNETS system v2 in 
operation (every 15 mn)        

since November 2021



En France, 3 sites aquatiques : lagune côtière, estuaire et embouchure de fleuve

Séquence de mesures standard : 3 Ed, 3 Ls, 6 Lu, 3 Ed (Mobley 1999) puis transfert et QC è Rw



Distribution de jeux de données initiaux (15 sites) : zenodo



2 types de systèmes :
Le HYPSTAR et le 

PANTHYR
PI : K. Ruddick (RBINS)



Mesures HYPERNETS : sites aqua>ques

Berre et Gironde

Doxaran et al. (2023)



Mesures HYPERNETS : sites aquatiques



Results: 
Seawater reflectance 

retrieval 
S2-MSI, 
Berre

Doxaran et al. (2023)



Results: 
validation of 

atmospheric corrections                   
S2-MSI

 Gironde

Doxaran et al. (2023)



Results:      Seawater reflectance retrieval 

      S3-OLCI
      Berre

Doxaran et al. (2023)



Results:   

Seawater reflectance 
retrieval 

   S3-OLCI

   Gironde

Doxaran et al. (2023)



Gironde

Seul le rapport
peut être extrait au niveau 
des bandes spectrales 
saturées….?



Water reflectance model (IOPs)
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& Pure water coefficients from litterature

(
𝑎$ 𝜆 = 𝑎$∗ 𝜆 ∗ 𝐶ℎ𝑙
𝑏!$ 𝜆 = 𝑏!$∗ 𝜆 ∗ 𝐶ℎ𝑙 with Chla-specific coefficients fixed from litetrature



𝑅,- 𝜆 = 0.529 ∗ 0.197 ∗ 1 − 0.636𝑒(..00. 2" * ∗ 𝜔! 𝜆 Lee et al. (2004) 
or considering BRDF LUTs (Park and Ruddick 2005)

𝑅,- 𝜆, 𝜃3, 𝜃4, Δ𝜙 =@
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Water reflectance model



Saturation regime
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As Rrs is almost a linear function of the	wavelength	(𝜆), 
only this ratio can be retrieved at saturated wavebands: 

𝑋 =
𝑎#&∗

𝑏!#&∗ ,
𝑎#'∗

𝑏!#&∗ , 𝑆, 𝛾Theoretical unknows at 
saturated bands:

But numerical attempts have failed to retrieve robust values of 
these four parameters over the range of saturated bands…



Modelling the full HYPERNETS spectra (in and out the saturation regime)

è 6 unknowns outside saturation: 𝑋 =
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Conclusions / Perspectives

ØNouveau réseau autonomes de mesures hyperspectrales de la réflectance des eaux 
cô`ères à con`nentales

ØQualité et disponibilité des mesures pour la valida`on des mul`ples correc`ons 
(atmosphériques, glint et environnement) appliquées aux mesuers satellitaires

Ø Fort poten`el pour es`mer la concentra`on et les IOPS des MES (proxys de la 
composi`on et dela taille) : à valider 

ØApplica`on aux mesures satellitaires PRISMA, ENMAP en prépara`on de la future 
mission de l’ESA: CHIME



Calibration & validation of satellite produits in Europe 
TARA-Europa / HyperBOOST 

(2023 > 2024)



The HyperBOOST project is funded by the European Space Agency (ESA) www.hyperboost.info

Project partners Collaborating with

WP2 in-situ data 
collection and processing



ü SoRad, Tom (PML)
• Continuous hyperspectral above-water radiometry: water reflectance

ü acs,bb3,Hyper-bb, Emmanuel (Umaine)
• Continuous a, c, b, bb hyperspectral data
ü SPM, POM, POC, CHL, David (LOV)
• SPM, Chla, POM, POCon discrete samples
• Hyperspectral particulate absorption (ap, anap, aphy)

ü CDOM, FDOM, TOC, DOC, Chiara (CNR-P)
• Hyperspectral CDOM absorption
• DOC



So-Rad (Solar-tracking radiometry platform)

Level 0/1: Downwelling irradiance (Ed), Sky radiance (Lsky), Total upwelling 
radiance (Lt). Hyperspectral on interval ~ [350, 900] nm

Level 2: Remote-sensing reflectance (Rrs)

HSP-1 (Hyperspectral pyranometer)

Level 0/1: Downwelling irradiance (Ed), Direct downwelling irradiance (Edd), 
Diffuse downwelling irradiance (Eds). Hyperspectral on [300, 1000] nm.

Underway above-water radiometric measurement systems on Tara

So-Rad 
Lsky and 
Lt sensors

So-Rad Ed 
and HSP-1 
sensors Plan view of Tara 

showing sensor 
location.



q1: First step MONDA (filters based on measured
Ed, Ls, Lt).

q2: Second step MONDA (filters based on 3C
optimization output parameters).

q3: Third step MONDA (filters on Rrs spectra).

q4: QC based on available metadata from So-Rad
and Tara underway, (includes relative azimuth, tilt,
tilt standard deviation, windspeed). ~ 14K
measurements at q4 (~15 % of total).

q5: As q4 but with non-clear-sky conditions
removed, based on HSP-1 IDR measurements. ~ 9K
measurements at q5 (~9% of total).

Quality control

q1

q2 q3

Example of impact of QC steps 1-3 on Rrs. Figures 
for steps 4-5 are incuded in FTP data set





Hyper-bb spectra:


