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Results: qualitative analysis

Standard L2C ACOLITE ACOLITE + GC POLYMER

Example of a PRISMA image affected by sunglint and its correction. Galata 
Platform, 31st May 2022. 
True colour compositions of PRISMA images after atmospheric corrections 
(red: 665 nm; green: 575 nm; blue: 483 nm).

Example of Rrs spectra acquired in situ by the AERONET-OC radiometers 
(red line)  and derived from AC of PRISMA data (see legend). Galata 
Platform, 31st May 2022.

Example of the qualitative comparison of Remote sensing reflectance from in situ AERONET-OC data (red line) and 
PRISMA derived from AC processors (blue line). Data acquired at Section-7 Platform, July 2021 – September 2023.
The lines indicate the median values; the shadowed areas indicate the interval between the 1st and the 3rd quartiles.

Characteristics of the four atmospheric correction procedures used in this study.

Methods
- ASI standard processor (L2C)
- ACOLITE
- POLYMER
In situ data, day, month, 
illumination geometry, view 
geometry, altitude, Aerosol 
Optical Depth;
Ozone total column, wind 
speed, surface pressure.
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In situ data

In situ radiometric data were acquired within ±1 hour of PRISMA overpass at four of the six test sites by the fixed autonomous instruments of the AERONET-OC and 
HYPERNETS networks. The values of the pixels in a 7x7 frame surrounding the instrument location were extracted from all the AC images and compared with the Remote 
Sensing Reflectance data derived from in situ measurements. The mean spectral value of each extract was used to calculate the match-up of AC PRISMA hyperspectral 
bands on AERONET-OC bands. The resampled AC PRISMA data were used to calculate a set of descriptive statistics to evaluate the performance of each AC method.

Conclusions
• The quantitative analysis has confirmed that the standard PRISMA L2C standard product is 

less adequate over coastal and open sea waters. These uncertainties in the AC procedure 
could be due to the inaccurate estimation of the atmospheric optical thickness and/or to the 
land-specific aerosol model. 

• The results demonstrate that POLYMER is the best processor for the atmospheric correction 
of PRISMA imagery in oligo-mesotrophic waters, and that ACOLITE is the second best. 

• Both POLYMER and ACOLITE overestimate remote sensing reflectance at the shorter 
wavelengths, while a very good agreement with in situ data has been proved for POLYMER 
products in the 443 to 620 nm range. 

• The availability of in situ radiometric data at the selected sites is crucial for the evaluation of 
hyperspectral reflectance derived from PRISMA and other future missions.

• There is a great potential benefit in assimilating hyperspectral PRISMA Rrs data into 
biogeochemical models, to resolve in detail optically active biogeochemical tracers.

Model comparison
A prototype FABM biogeochemical model has been 
developed within NECCTON (Álvarez et al., in prep) for the 
Acqua Alta site.

The seasonal values obtained at the AAOT site from PRISMA 
data corrected both with POLYMER and with ACOLITE+GC 
have been compared with the model output (BFM-1D) and 
with two multi-bands Rrs Ocean Colour products provided 
from the Copernicus Marine Service (OC_MULTI, OC-OLCI).

The qualitative analysis of the results show that both 
PRISMA products are always consistent with the model 
output above 550 nm. At shorter wavelengths, PRISMA data 
corrected with POLYMER are in better agreement with the 
model output in the winter season.

More info

Introduction
The HE-NECCTON (New Copernicus Capability for Trophic Ocean Networks) project aims at building a fully integrated modelling system of the marine 
ecosystem for describing its functioning, predicting the impact of climate change and human pressure, supporting policymakers in protecting biodiversity and 
managing resources in a sustainable manner. 

The fusion of innovative ocean ecosystem models and new data, including satellite hyperspectral imagery, will allow the Copernicus Marine Service (CMEMS) to 
deliver reliable and timely products on marine biodiversity conservation and food resources management.

Objectives
The novel NECCTON biogeochemical models include a spectral radiative transfer module describing the in-water irradiance along the water column and the 
interaction of optically active substances with the spectral light field. One of the objectives of the project is to integrate spaceborne hyperspectral data in these 
modelling systems.

A prerequisite for successful data assimilation is an accurate estimation of uncertainties in the satellite observations. In this work, three innovative procedures, 
developed for the atmospheric correction (AC) of data acquired over water bodies, were applied to PRISMA Level 1 Top-Of-Atmosphere (L1 TOA) hyperspectral 
data: ACOLITE, ACOLITE plus glint correction (GC) (Vanhellemont & Ruddick, 2016; Vanhellemont, 2019) and POLYMER (Steinmetz and Ramon, 2018).

Standard PRISMA Level 2C (L2C) products, distributed by the Italian Space Agency (ASI), were also considered in the analysis. This work has been carried out on 
PRISMA images acquired on six AERONET-OC/HYPERNET test sites to compare the results of the four AC procedures with in situ radiometric data measured at 
the time of the satellite overpasses. A total of 79 cloud-free PRISMA images have been acquired over the six NECCTON sites from July 2019 to March 2024. 
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PRISMA hyperspectral image acquisition sites

Scatterplots of in situ Rrs versus 
PRISMA Rrs obtained with the four  
atmospheric correction procedures.
Data acquired at the Acqua Alta 
Oceanographic Tower, July 2019 – 
March 2023.

Results:
Quantitative analysis

Scatterplots of AERONET-OC in situ Rrs 
data and atmospherically corrected, 
spectrally resampled PRISMA Rrs data, 
aggregated by spectral band. Data 
acquired at all test sites. 
The coloured lines show the best linear 
fit for each atmospheric correction 
method. The grey dashed line is the 1:1 
line. 

AC MODELS Standard 
L2C processor ACOLITE ACOLITE + Glint 

Correction (GC) POLYMER

Application Land based Water based Water based Water based

Radiative 
Transfer Model MODTRAN-6 6SV 6SV

Polynomial based
approach

(bio-optical model)

Aerosol 
Optical Thickness

Dark Dense
Vegetation,

land derived

Dark Spectrum
Fitting approach

(VNIR)

Dark Spectrum
Fitting approach

(VNIR)
Required

(Ancillary data)

Aerosol model Rural
Continental and 

Maritime
(default + more)

Continental and 
Maritime

(default + more)
Required

(12 possible)

Glint Correction No No Yes Yes

Free access No Yes Yes Yes
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