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Aqua Alta Oceanographic Tower

PANTHYR (Pan-and-Tilt HYperspectral Radiometer System,
Vansteenwegen et al., 2019) :
• 2 TRIOS/RAMSES COTS hyperspectral radiometers
• Installed on 27-09-2019
Data for Oct. 2019—Mar. 2022 is publicly available on:
https://zenodo.org/records/10024445
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HYPSTAR® (HYperspectral Pointable System for Terrestrial 
and Aquatic Radiometry, https://hypstar.eu) 
• V1 sensor First deployment 15-04-2020 : 08-05-2022
• Calibration at Tartu
• Second deployment 13-07-2022 : 13-03-2023
Data available at:
https://zenodo.org/records/8057531

Aqua Alta Oceanographic Tower

AERONET-OC

https://hypstar.eu/
https://zenodo.org/records/8057531


HYPSTAR® (HYperspectral Pointable System for Terrestrial 
and Aquatic Radiometry, https://hypstar.eu) 
• V1 sensor First deployment 15-04-2020 : 08-05-2022
• Calibration at Tartu
• Second deployment 13-07-2022 : 13-03-2023
• V3 sensor installed in AERONET-OC corner on 17-03-2023

Aqua Alta Oceanographic Tower

AERONET-OC

https://hypstar.eu/


HydraSpectra
a low-cost optical system for field-deployed water quality 
monitoring of water bodies based on spectral reflectance 
developed by the CSIRO.
• installed in PANTHYR corner
• First deployment 6/10/2023

Aqua Alta Oceanographic Tower

AERONET-OC



HydraSpectra
a low-cost optical system for field-deployed water quality 
monitoring of water bodies based on spectral reflectance 
developed by the CSIRO.
• installed in PANTHYR corner
• First deployment 6/10/2023, replaced on 10/7/2025

Aqua Alta Oceanographic Tower

AERONET-OC



HYPSTAR® (HYperspectral Pointable System for Terrestrial 
and Aquatic Radiometry, https://hypstar.eu) 
• V1 sensor First deployment 15-04-2020 : 08-05-2022
• Calibration at Tartu
• Second deployment 13-07-2022 : 13-03-2023
• V3 sensor installed in AERONET-OC corner on 17-03-2023

Aqua Alta Oceanographic Tower

AERONET-OC

https://hypstar.eu/


HYPSTAR® (HYperspectral Pointable System for Terrestrial 
and Aquatic Radiometry, https://hypstar.eu) 

https://hypstar.eu/


HYPSTAR® (HYperspectral Pointable System for Terrestrial 
and Aquatic Radiometry, https://hypstar.eu)
Quality checks 

https://hypstar.eu/


HYPSTAR® (HYperspectral Pointable System for Terrestrial 
and Aquatic Radiometry, https://hypstar.eu)
Quality checks 

https://hypstar.eu/


HYPSTAR® (HYperspectral Pointable System for Terrestrial 
and Aquatic Radiometry, https://hypstar.eu)
Quality checks
at AAOT 

Rhow max 0.025

https://hypstar.eu/


HYPSTAR® (HYperspectral Pointable System for Terrestrial 
and Aquatic Radiometry, https://hypstar.eu)
Quality checks
at AAOT 

Rhow max 0.010

https://hypstar.eu/


HYPSTAR® (HYperspectral Pointable System for Terrestrial 
and Aquatic Radiometry, https://hypstar.eu)
Quality checks
at AAOT 

Rhow max 0.012

https://hypstar.eu/


Aqua Alta Oceanographic Tower
Sentinel 3 A&B OLCI vs PANTHYR®

27 September 2019 to 23 September 2020 

S3A match-ups: 79

S3B match-ups: 76

OLCI IPF V7.0 

PANTHYR 
hyperspectral data 
used to identify a 
degradation of 753 
and 778nm with IPF 
V7.0 processor that 
was addressed by 
EUMETSAT in V3.0.1



Aqua Alta Oceanographic Tower
Sentinel 2 A&B MSI 

vs PANTHYR®

26 September to 28 December 2019

Hyperspectral data resampled to 
match broad S2/MSI spectral bands



Aqua Alta Oceanographic Tower
ASI/PRISMA vs PANTHYR®

11 match-ups in 2019-2021 

Qualitative comparison of Rrs at their 
original spectral resolutions.

PRISMA - Level 2 standard atmospheric 
correction processor and ACOLITE 
atmospheric correction tool



Aqua Alta Oceanographic Tower
DLR/EnMAP vs PANTHYR®

Qualitative comparison of Rrs at 
their original spectral resolutions.

EnMAP - Level 2 standard and 
alternative atmospheric correction 
processors

Single examples and contribution 
to overall assessment over water 
targets



Aqua Alta Oceanographic Tower
DLR/EnMAP vs PANTHYR®

Qualitative comparison of Rrs at 
their original spectral resolutions.

EnMAP - Level 2 standard and 
alternative atmospheric correction 
processors

Single examples and contribution 
to overall assessment over water 
targets

The grey shaded 
area represents 
the required 
uncertainty 
(RMSE) as defined 
by the EnMAP 
Ground Segment 

The required uncertainty as defined by EnMAP ground segment 
was only achieved by MIP water reflectance product. 
The uncertainty requirements by dedicated ocean colour 
missions in not-optically complex waters of 5% in the blue was 
not achieved by any of the AC processors.



Aqua Alta Oceanographic Tower
Sentinel 3 A&B OLCI 

vs HYPSTAR® V1 sensor

15 April 2021 to 31 December 2022 

S3A match-ups: 100 

S3B match-ups: 94



Aqua Alta Oceanographic Tower
Sentinel 2 A&B MSI 

vs HYPSTAR® V1 sensor

15 April 2021 to 28 February 2023 

S2A + S2B match-ups: 77

Hyperspectral data resampled to 
match broad S2/MSI spectral 
bands



Aqua Alta Oceanographic Tower

HYPSTAR spectra acquired 10 minute before the PACE OCI image
the similarity corrected reflectance was used for the comparison

First match-up for PACE OCI 16 April 2024 (V1)



Aqua Alta Oceanographic Tower
Validation of PACE OCI V2 and V3 

V3

V2

PACE/OCI (V2 & V3)

vs HYPSTAR® V3 sensor

2024-03-15 to 2024-04-01
2024-05-17 to 2024-10-20 

Potential match-ups: 132
V2 match-ups: 51
V3 match-ups: 56
common match-ups: 51

full presentation by Luis



Aqua Alta Oceanographic Tower
PRISMA vs HYPSTAR® : 2 match-ups in 2023

New PRISMA  LTOA calibration

Perfomance degraded 



412 nm 551 nm 667 nm

Aqua Alta Oceanographic Tower
Comparison PANTHYR vs Aeronet-OC: radiometry from opposite corners



Aqua Alta Oceanographic Tower
effect of HYPSTAR®  relocation

V1 sensor : 15-04-2020 - 13-03-2023

V3 sensor in AERONET-OC corner: 17-03-2023 -> Similar dynamic range for V1 and V3 even for 
measurements in different periods



Comparison HYPSTAR ® vs Aeronet-OC: radiometry from the same location and 
with the same geometry

Aqua Alta Oceanographic Tower

V3 sensor in AERONET-OC corner: 17-03-2023 ->

Analysis in progress to assess the 
impact of the differences in the 
sensor characteristics, and in the 
data acquisition and data 
reduction methods

2024-01-01 … 2024-09-30
1027 matches withinn 10 minutes across 121 days 

Lt – Total radiance from the sea surface. 

AERONET-OC data 
based on Lt_mean



Comparison HYPSTAR ® vs Aeronet-OC: radiometry from the same location and 
with the same geometry

Aqua Alta Oceanographic Tower

V3 sensor in AERONET-OC corner: 17-03-2023 ->

Analysis in progress to assess the 
impact of the differences in the 
sensor characteristics, and in the 
data acquisition and data reduction 
methods

Li – Sky radiance

2024-01-01 … 2024-09-30
1027 matches withinn 10 minutes across 121 days 



Comparison HYPSTAR ® vs Aeronet-OC: radiometry from the same location and 
with the same geometry

Aqua Alta Oceanographic Tower

V3 sensor in AERONET-OC corner: 17-03-2023 ->

Analysis in progress to assess the 
impact of the differences in the 
sensor characteristics, and in the 
data acquisition and data reduction 
methods

2024-01-01 … 2024-09-30
1027 matches withinn 10 minutes across 121 days 

AERONET-OC Ed

𝐸𝑑 =
𝐹0 𝐿𝑤

𝐿𝑤𝑛

Ed – Downwelling irradiance



Comparison HYPSTAR ® vs Aeronet-OC: radiometry from the same location and 
with the same geometry

Aqua Alta Oceanographic Tower

V3 sensor in AERONET-OC corner: 17-03-2023 ->

Analysis in progress to assess the 
impact of the differences in the 
sensor characteristics, and in the 
data acquisition and data reduction 
methods

2024-01-01 … 2024-09-30
1027 matches withinn 10 minutes across 121 days 

Data reduction methods: 
different source for wind 
speed leads to significant 
differences in Rho values



Summary
• Automated radiometry leads to high number of matchups 

(~70-80 per year at AAOT)
• Automated hyperspectral radiometry enabled qualification 

for all 15 OLCI bands with HYPSTAR and  PANTHYR
• PANTHYR at VEIT used for PRISMA, EnMAP and PACE

Hyperspectral L2 qualification
• PANTHYR and HYPSTAR at VEIT used for Sentinel 2 MSI 

multispectral 
• Intercomparisons between time series from radiometers is 

on-going



Aqua Alta Oceanographic Tower

• Hyperspectral Water-leaving Reflectance (Rrs) 
– Field data from ships, moorings, etc…
– Algal culture data
– Satellite or airborne data (e.g., HICO, CHRIS-

PROBA, AVIRIS, PRISM) after atmospheric 
correction

– Simulated data
• Hyperspectral optical properties (IOPs) when 

available, absorption by phytoplankton (aphyt) 
most useful 

• Phytoplankton Dominant Taxa (WORMS 
classification)

• Phytoplankton Dominant Taxa Method
• Concentration metric (carbon/L, cells/L, etc..)
• Fractional composition of major Phytoplankton 

Groups (PGs)
• PG method
• Relevant metadata (location, date, time)
• Relevant ancillary data (temperature, salinity, 

nutrients, etc…)
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VEIT PANTHYR L2 
data for Oct. 2019—
Mar. 2022

VEIT HYPSTAR® L2 
data for Apr. 2021—
Apr. 2023

GAIT HYPSTAR® L2 
data for June 2022—
Nov. 2022

Publicly available datasets on zenodo
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