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Hyperspectral is not just multispectral with lots of bands -
Use of WATERHYPERNET for validation of hyperspectral satellite missions
presented by Kevin Ruddick (RBINS)
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HYPERNETS in a single slide

INSTRUMENTS NETWORK DATA PROCESSING
RBINS (BE, coordinator) and ANALYS'S

+VLIZ (BE), CNR (IT), LOV (FR),
NPL (UK), GFZ (D), TARTU (ES),
ONICET (ARG), UMBC (USA)

Automated hyperspectral measurements

e.g. one
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Waﬁgixw;;zﬁfe;& 9] TP\((EUSS-LA(;T@;I Sggtzir]n 11 water and 7 land sit'eis currently operating, »l \\__“ e spectral Stré:tS,
) ; ’ Slowly expanding internationally (but currently many matchups
400-900nm, 10nm FWHM 380-1680nm, 3-10nm limited by hardware manufacturing). | '

\ PRV 2025: + Australia + South Korea ~ 5 o " }

|

Prototype network has provided validation data and information to:
Sentinel-2A&B&C, Sentinel-3A&B/OLCI, Landsat-8&9, Planetscope Doves and Superdoves, PRISMA,

Pléiades, ENMAP, MODIS-A&T, VIIRS-1&2, (ACIX), PACE... = OBJECTIVE: To validate all VIS/NIR spectral bands (400-1700nm, @3nm
FWHM) for all satellite missions measuring water or land surface reflectance

and preparing for:
ACIX, DESIS, MTG and SEVIRI, EMIT, CHIME, LSTM, GLIMR, SBG, GOCI, SABIAMAR, various Newspace,

TRUTHS ... (national hyperspectral imagers from Canada, Norway, Australia, ...)

NEW: Since 2 years we are seeing many more Newspace and

[Ruddick et al, 2024,
hyperspectrals ...

https://doi.org/10.3389/frsen.2024.1372085]
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Water sites currently/recently running

VLIZ: Oostende

RBINS: Blankaart v = suitable for validation
CNR: Lake Garda CNR: Acqua Alta

= ..;::‘ &esa UMBC: Chesapeake

LOV: Etang Berre
’ g-esa

LOV: Gironde TARTU: Vortsjavn
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will support 5 water sites to
2027
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Data Distribution - first releases (beta)
« LANDHYPERNET beta-testing by externals in progress

See poster Monday 23 June, session C.06.09
17:45-19:00 Pieter De Vis, “LANDHYPERNET Data Distribution and Science Results”

Monthly Zip Files

. WATERHYPERNET beta-testing by externals in progress

* QC-approved 2023 and 2024 data from 7 sites
» Will be expanded to 4 more sites and up to June 2025 then NRT

* Access via https://waterhypernet.org/data/
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Sent|ne|'2 Va||dat|0n [Processing Q. Vanhellemont]
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155 matchups - plenty to learn from individual matchups ...
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[Ruddick et al, 2024;
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Validation dlagnostlc sheets for each of 155 matchups (3km*3km)
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Supplementary]
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e.g. S2A 2022-11-21 Acqua Alta e. g. S2A 2022-06-12 Oostende
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.éHYPERN ETS Spatial difference in situ/satellite adds uncertainty dcesa -
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What can be done with HYPERNETS that is not possible with multispectral
(AERONET-OC) data ?

(c) HYPERNETS Consortium, 2025 (RBINS, TARTU, RSWARE, SU, CNR, NPL, GFZ, CONICET, VLIZ)
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Multispectral data can be band-shifted (just adds uncertainty?)

IEEE GEOSCIENCE AND REMOTE SENSING LETTERS, VOL. 21, 2024 6002105

On the Application of AERONET-OC Multispectral
Data to Assess Satellite-Derived Hyperspectral R

Marco Talone ™, Senior Member, IEEE, Giuseppe Zibordi ', and Jaime Pitarch

results indicate the capability of determining hyperspectral R

Abst from AERONET-OC multispectral data with mean relative and perosol,
o absolute uncertainties generally lower than 2% and 5x107° sr/, -
SatCHItC

color h

respectively, at a number of the key center-wavelengths of the
Ocean Color Instrument (OCI) onboard the Plankton, Aerosol, [dradi
Cloud, ocean Ecosystem (PACE) spacecraft. s

verage,
R re

nated by a high concentration of colored dissolved organic matter, ity the fi F £ it it wull :
results indicate the capability of determining hyperspectral R verity the fitness-for-purpose of satellite-derived radiometric

from AERONET-OC multispectral data with mean relative and | products at the relevant center-wavelengths. This need urges
absolute uncertainties generally lower than 2% and 5x 10~ sr~', | advancements on those satellite validation methods still relying

respectively, at a number ol the key center-wavelengths of the  op multispectral data such as those from the Ocean Color com-
chan Color Ipstrument ‘(OL‘I! onboard t.he Plankton, Aerosol, ponent of the Aerosol Robotic Network (AERONET-OC) [5].
Cloud, ocean Ecosystem (PACE) spacecraft. . ; :

As an alternative to the exclusive use of hyperspectral sensor
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Can we band-shift AERONET-OC data to validate hyperspectral sats?

YES will show most spectrally smooth atmospheric correction problems (aerosols, glint)
YES for most multispectral algorithms ("just" adds to reflectance uncertainty)

. =1 B $41C
[LaV|gne et al, 2022, Reflectance | " | 2nd derivative
Phaeocystsis globosa Reflectance
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NO for algorithms using spectral anomalies/curvature/derivative
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Water reflectance, p,,

2nd derivative,
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Conclusions

 The HYPERNETS network measures hyperspectral water (380-900 nm) and land
surface (380-1680 nm) reflectance for satellite validation

inc. multiple viewing angles for land HDRF
« Diverse water (~11) and land (~7) surface types
International expansion in 2025-26 inc more Southern hemisphere (Argentina, Australia) + USA, S. Korea

« Demonstration validation studies for Sentinel-2, Sentinel-3/OLCI, Landsat-89/0OLlI,
VIIRS, PRISMA, ENMAP, Pléaides, Planet/Doves+Superdoves, PACE

=>useful for determining fitness-for-purpose and identifying where improvements can be made esp
Atmospheric Correction, Cloud and Cloud shadow masking, sunglint over water, ...

« Validation site coordinates useful for cal/val acquisition planning:
https://www.hypernets.eu/network/validation_sites

For the purpose of planning satellite acquisitions, e.g. during the Commissioning Phase or for regular cal/val, a list of current HYPERNETS
validation sites can be found hereHYPERNETS_VALIDATION_SITE_COORDINATES_2024-08-08_PUBLIC.csv

« Study of additional uncertainty from spatial difference (in situ/sat)
* | New paradigm for radiometric validation of hyperspectrals (2nd deriv!)



https://www.hypernets.eu/network/validation_sites
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More info

Details of instrument, processing and demonstration studies at:

https://www.hypernets.eu/network/publications

Data access: https://waterhypernet.org/data/

Check out our ESA-LP posters!
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