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Abstract

A new network of hyperspectral radiometers is being developed for radiometric validation of satellite missions. This network follows closely the AERONET-OC federation concept
[Zibordi et al, 2009] but uses the TRIOS/RAMSES hyperspectral radiometer. The instrument system consists of one radiance and one irradiance sensor on a pointing robot, controlled
by a microprocessor and supplemented with GPS, inclinometer and video camera data feeds [Vansteenwegen et al — poster]. The measurement protocol is based on the abovewater
method of [Mobley, 1999], but includes additional scenarios for different viewing zenith and azimuth configurations. The systems will be deployed initially in Belgian coastal and inland
waters, then at HYPERMAQ project partner sites in Argentina and France before full international expansion. The network will provide water reflectance data for the radiometric

validation of all visible and near infrared bands of all optical missions, including Sentinel-3A&B, Sentinel-2A&B, PROBA-V, MODIS-AQUA&TERRA, VIIRS, Landsat-8, Pléiades,
CHRIS-PROBA, MSG-SEVIRI ... ENMAP, PACE, MTG and ... any future optical missions, including nanosatellites.

Why Multi-Mission Validation?

Economy of scale:

Each site validates MANY satellite missions Why hyperspectral?

Why autonomous?
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Figure 3. Overlap between spectral bands of 9-band AERONET-OC CIMEL-Seaprism
instrument (red) and some optical remote sensors with spectral bands that: a) match well
700 800 900 (light green), b) can be matched approximately with appropriate interpolation (olive
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: : : : : |, 2016] for details.

Figure 1. (top) 33 MERIS matchups acquired by RBINS/MUMM during seaborne cruises green) and c) cannot be matched. See [Van Der Zande et a ] for details

2003-12; (bottom) 97 Potential S3/OLCI matchups acquired by RBINS from single
AERONET-OC site during single year 2016
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WATERHYPERNET Objective g ﬁ
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Objective of WATERHYPERNET Is to become the primary source of
radiometric validation data for all optical satellite missions over water.
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Very wide and asymmetric S2 band requires
hyperspectral measurement for validation

This will enable the atmospheric correction of satellite missions to be

validated for all spectral bands in diverse conditions including:
« Offshore/coastal/inland

Cases 1 and 2S/2A (including eXtremely Scattering and Absorbing)
Bottom reflectance
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User Requirements for
WATERHYPERNET are collected & eumETSAT
from space agencies and their

validation teams/entities including:
Sentinel-2AB Val. Team and MPC
Sentinel-3AB Val. Team and MPC
VIIRS Validation Team

USGS (Landsat)
NASA (MODIS...PACE) Instrument System

PROBA-V QWG and VITO
CNES/Airbus (Pléiades) WATERHYPERNET  will use the HYPERMAQ

etc. - instrument system of two TRIOS hyperspectral
radiometers, an automated pointing system, controller
PC and auxiliary sensors, power and data transmission.

Data Distribution

Data Is transmitted daily from validation sites to Data
Processing and Archiving Facility and made available via
Internet for space agencies and validation entities
(S2VT, S3VT, etc.)
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Zenith
Rotation

International Network of Sites

WATERHYPERNET abovewater measurement protocol
IS based on [Mobley, 1999] but with extra zenith and
azimuth viewing angles. Detailed uncertainty analysis Azimuth Rotation
will follow FRM4SOC principles — see www.frm4soc.org.

WATERHYPERNET will run hyperspectral instruments
alongside 2 existing Belgian AERONET-OC sites + a
new Belgian inland site and as addition to validation
sites Iin French and Argentine waters + future worldwide
expansion .,.

Protocol-related sources of uncertainty for L, :

‘(Ed (0+) o Estimation of prLg
e Tilt and roll effects (if not fixed platform)
e Shading from superstructure/platform
e Fore-optics contamination

e High frequency fluctuations of illumination Red square: 2 existing AERONET-OC sites

CPOWER platform, Belgian offshore  Green circles: 4 extra (phase 2)

MOW1 platform, Zeebrugge  [yvan der zande et al, 2016 '
[Van der Zande et al, 2016] [ : ] WATERHYPERNET sites

+ Instrument calibration/characterisation
+ Bidirectional effects

+ In situ vs Satellite space-time differences

Spuikom lake, Oostende MESURHO, Rhéne plume Le Verdon, Gironde Fishermans Pier, La Plata
VLIZ data buoy [Ody et al, 2016] estuary estuary
[www.vliz.be/spuikom/] [D. Doxaran] [Dogliotti et al, 2015]

References

» Dogliotti A.-l. & Gossn J.I. & Vanhellemont Q. & Ruddick K. (2015). “Evaluation of two sites for ocean color validation in the turbid waters of the Rio de la Plata (Argentina)” Proceedings of the Sentinel-3 for Science Workshop held in Venice-Lido, Italy, 2-5 June 2015, ESA Special Publication SP-734.
= Mobley, C.D. 1999. “Estimation of the Remote-Sensing Reflectance from above-Surface Measurements.” Applied Optics 38.:7442-55.

= Ody, A., D. Doxaran, Q. Vanhellemont, B. Nechad, S. Novoa, G. Many, F. Bourrin, R. Verney, |. Pairaud, and B. Gentili (2016). “Potential of High Spatial and Temporal Ocean Color Satellite Data to Study the Dynamics of Suspended Particles in a Micro-Tidal River Plume.” Remote Sensing 8 (3):245.
» Shen, F., Y. Zhou, X. Peng, and Y. Chen (2014). “Satellite Multi-Sensor Mapping of Suspended Particulate Matter in Turbid Estuarine and Coastal Ocean, China.” International Journal of Remote Sensing 35 (June):4173-92.

» Van der Zande, D., Q. Vanhellemont, L. De Keukelaere, E. Knaeps and K. Ruddick (2016). “Validation of Landsat-8/OLI for ocean colour applications with AERONET-OC sites in Belgian coastal waters.” Proceedings of Ocean Optics conference held in Victoria, BC.

= Zibordi, G., B. Holben, I. Slutsker, D. Giles, D. D’Alimonte, F. Mélin, J.-F. Berthon, et al. (2009). “AERONET-OC: A Network for the Validation of Ocean Color Primary Product.” Journal of Atmospheric and Oceanic Technology 26:1634-51.

UNIVERSITY

belspo OD Nature | OD Natuur | DO Nature VLIZ

The WATERHYPERNET network including measurement protocol design and data processing and distribution is being developed in the framework of the PRODEX/HYPERNET-OC prodjec_t. - |
The instrument pointing and control system is being developed in the framework of the BELSPO/STEREO-III funded HYPERMAQ project. e el Frosca 26.91 Jonuary 2018
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