
References
(1)  Ruddick K G et al. 2024 WATERHYPERNET: a prototype network of automated in situ measurements of hyperspectral water reflectance for satellite validation and water quality monitoring Front. Remote Sens. 5
(2)  Vansteenwegen D et al. 2019 The Pan-and-Tilt Hyperspectral Radiometer System (PANTHYR) for Autonomous Satellite Validation Measurements-Prototype Design and Testing Remote Sensing 11 1360
(3)  Zibordi G et al. 2009 AERONET-OC: A Network for the Validation of Ocean Color Primary Products
(4)  Vanhellemont Q et al. 2015 Assessment of Sentinel-3/OLCI Sub-Pixel Variability and Platform Impact Using Landsat-8/OLI Sentinel-3 for Science Workshop vol 734 p 77
(5)  Lavigne H et al. 2021 Quality-control tests for OC4, OC5 and NIR-red satellite chlorophyll-a algorithms applied to coastal waters Remote Sensing of Environment 255 112237
(6)  Novoa S et al. 2017 Atmospheric Corrections and Multi-Conditional Algorithm for Multi-Sensor Remote Sensing of Suspended Particulate Matter in Low-to-High Turbidity Levels Coastal Waters Remote Sensing 9

Satellite Validation and Monitoring of Belgian Water:
WATERHYPERNET and AERONET-OC Data from Thornton Bank.

Francesca Ortenzio, Arthur Coqué, Heloise Lavigne, Dimitry Van Der Zande, Quinten Vanhellemont, Kevin Ruddick 

Royal Belgian Institute of Natural Sciences, Brussels, Belgium
Contact: fortenzio@naturalsciences.be

Introduction

Satellite optical remote sensing plays a crucial role in monitoring the quality of coastal and inland waters by measuring parameters such as chlorophyll-a (CHL-
A) and suspended particulate matter (SPM). The accuracy of satellite operational data relies heavily on validation through in situ measurements of water-
leaving radiance reflectance. The WATERHYPERNET (1), an international network of automated radiometers, offers hyperspectral validation across a spectral 
range of 400-900 nm. Within this network, the PANTHYR (PAN-and-Tilt HYperspectral Radiometer) System (2), has been successfully installed and operates at 
the C-Power Windfarm Offshore Transformer Station (OTS) in the southern North Sea, Belgium. Additionally, a CIMEL-SeaPrism sensor, part of the AERONET-
OC (3), operates on the same platform.

The shapes of these spectra shows a moderately turbid, green water, with some variability.
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WATERHYPERNET SITE: 
THORNTON BANK/C-POWER OTS

About location: The  Thornton Bank is a sand bank off the Belgian Coast. It 
hosts a large Offshore Windfarm. The OTS is owned by C-Power.

Dimensions OTS: L x W = 38 m x 27 m, H = 15 m, 4 floors.
AERONET-OC/CIMEL, mezzanine deck, South-West corner (since 2015-04).
WATERHYPERNET/PANTHYR, top deck, South-East corner (since 2023-05).

Distance from the Coastline: 27 Km from the harbor of Oostende.

Water Depth: max 27 m.

Coordinates Position: 51.53272° N, 2.95505° E.

Temporal Variability

Figure. 8 - The OTS, hosting a CIMEL and a PANTHYR.
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Figure. 6 - Variability in the shape of water reflectance spectra observed across different seasons. 

Figure. 4 - Water-leaving radiance reflectance derived from the 
PANTHYR (2023-05-11 to 2025-06-12).

Figure. 5 - Water-leaving radiance reflectance derived from the 
CIMEL (all available data since 2015, Level 1.5).

Figure. 3 - Water-leaving radiance reflectance (ρw) derived 
from Sentinel 3 (2023-05 to 2025/05).

Figure. 1 – OTS, North Sea, Belgium. Sentinel 3 OLCI 20235-04-08. Figure. 2 - Thornton Bank Offshore Windfarm – C-Power OTS.

The OTS is in the middle of a Windfarm. The distance from the closest wind turbine is 
about 430 m. For the impact of the red roof of the platform and the proximity of big 
white wind turbines on the validation process, see Ref. (4).

Figure. 9 – Thornton Bank Offshore Windfarm –
PlanetScope 2025-03-27
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Conclusion
The WATERHYPERNET/PANTHYR delivers high- 

quality, high-frequency and long-term 
hyperspectral water reflectance 

measurements.
It is essential for satellite validation and, with 
the AERONET-OC/CIMEL, is providing a robust 
dataset for the validation of the existing and 

the next generation of satellite missions, with 
spatial resolution up to 300 m.

It has also proven valuable for monitoring 
water quality parameters, such as CHL-A and 

SPM, and enhancing the understanding of the 
dynamics at this specific offshore site, one of 

the few of its kind.

Fig. 10 - Time series of Chlorophyll-A (CHL-A, Lavigne 
et al. Ref.(5)) and Suspended Particulate Matter (SPM, 
Novoa et al. Ref. (6)) at Thornton Bank  from PANTHYR 

and SENTINEL 3.

Figure. 7- Typical variability over a clear-sky day (data from 2025-04-11). The VAA is 
the Viewing Azimuth Angle, the angle of measurement relative to the sun.
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