Evaluation of PRISMA water reflectance for the validation of biogeochemical models
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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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Results: qualitative analysis
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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.
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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.
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