
TOWARDS HIGH-RESOLUTION SATELLITE MONITORING OF CHLOROPHYLL-A AND 
SUSPENDED PARTICULATE MATTER IN OPTICALLY SHALLOW COASTAL LAGOONS

METHODOLOGY

1. Berre lagoon (Boûches-du-Rhône, France) is the second largest lagoon in Europe. The EDF
hydroelectric chain discharge disproportionate quantities of turbid freshwaters on in the lagoon,
causing major ecological disturbances.
2. Thau lagoon (Occitanie, France) is more oligotrophic but still faces eutrophication problems
which can lead to ecological crisis. This lagoon is particularly noted for its shellfish farming which is
threatened by these environmental issues.
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• Coastal lagoons are productive but fragile ecosystems, highly impacted by human activity
• Monitoring their water quality is essential but remains challenging, given the limited in situ data

and the high spatio-temporal variability of these environments

Figure 1: Error (ε), bias (β), and slope (S) for each AC processor, with and without NIR 
similarity correction, compared to in situ Rrs from TRIOS (N=29) and HYPERNETS (N=21)

Figure 2: Examples of S2-MSI RGB composites and OSW probability maps computed by 
OSWPA for Berre and Thau Lagoons. 

Figure 3: Validation of satellite-derived  [chl-a] (A) and [SPM] (B) algorithms using Sentinel-2 MSI Rrs obtained from Sen2Cor_sc AC. Comparison of (C) 
[chl-a] and (D) SPM maps generated using the same algorithm applied to Sen2Cor_sc corrected image on 10th October 2021 (C) and (D) 22nd February 2019.  

1 Sen2Cor combined with NIR similarity
correction (Sen2Cor_sc) provided the
best performance for AC across both
lagoons. The additional NIR similarity
correction reduced residual glint and
adjacency effects, making this
approach accurate for coastal lagoons
applications.

2 OSWPA reliably detects optically
shallow waters (OSWs) using two
spectral ratios, distinguishing bottom
influence from turbidity or
phgytoplankton blooms and enabling
confidence-based masking of satellite
products.

The NIRB and Nechad-705 algorithms
showed the best performance for [chl-
a] and [SPM] retrieval respectively. NIRB
is a novel index based on the ratio
Rrs(705)/Rrs(443), which provides
reduced susceptibility to bottom
effects.
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Sentinel-2/MSI provides high-resolution and frequent observations of key
variables (chl-a, SPM), but the optical complexity of coastal lagoons remains a
major challenge—particularly due to atmospheric correction issues, sun-glint,
adjacency effects, and bottom contamination in optically shallow waters (OSWs).
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 The workflow uses standard satellite products (Sentinel-2 Level-2A), and requires only minimal pre-processing
 OSWPA offers a flexible and interpretable approach to integrate OSW probability into satellite products, enabling confidence-based masking
 The methodology is easily transferable to other sensors (e.g., Landsat-9, Sentinel-3 OLCI) and can be applied to other coastal or inland water bodies 
 It can support retrospective analyses of lagoon dynamics, helping to track long-term changes in water quality under human and climate pressures
 The processing chain can be integrated into early-warning systems for near real-time detection of sediment plumes and phytoplankton blooms
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