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From ports to pixels:
Satellite Monitoring of Coastal 
Change in the Offshore Energy Era
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Context & Motivation
The rapid expansion of offshore renewable energy is transforming
coastal port areas, where growing infrastructure and activity can
affect ecosystems and water quality. This study uses satellite-
based monitoring to track these changes and support coastal
management.

Main goals
• Develop and validate methods for monitoring coastal and estuarine

environments.
• Detect and track changes linked to port expansion and growing offshore

renewable energy activities.
• Support sustainable coastal management through continuous, cost-

effective satellite monitoring.

What we learned
Satellite-based monitoring provides a scalable and cost-effective
way to assess environmental changes driven by expanding
offshore renewable energy activities in port areas. Using
established remote-sensing methods, key indicators of
ecosystem condition and water quality can be tracked
consistently to support effective environmental management.
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An Iterative Multi-Target Framework for Inland 
Water Quality Retrieval Using Multispectral and 

Hyperspectral Satellite Data
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Which WQP actually causes each spectral feature?
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Drivers of Coral Reef Health in 
the Florida Keys (2011–2025): A 
Spatio-Temporal Analysis of 
Water Quality and Thermal Stress 
Using Landsat 5/8/9 Imagery
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Investigating how heat stress and 
local water quality influence coral 
bleaching in the Florida Keys

Source: NOAA Climate.gov
NOAA Coral Reef Watch data

SST anomaly maximum on July  13, 2023. Daily Global 5km Satel lite Sea Surface Temperature Anomaly 
from NOAA

Source: Coral Restorat ion Foundation
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Optimising 6S-based atmospheric
correction for PRISMA and EnMAP
hyperspectral imagery over inland
waters
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PRISMA and EnMAP L1 TOA Radiance

Raw hyperspectral data from PRISMA and EnMAP sensors.

Atmospheric Parameters
AOT@550nm, O₃, and H₂O retrieved from Google Earth 
Engine catalogues and also available in L1 products. 

6S RTM Processing

Gases’ absorbance/transmittance simulation and atmosphere 
radiative transfer modelling.

Surface Reflectance

Atmospherically corrected Rrs for oligotrophic and 
hypertrophic inland waters.

6ABOS: 6S-based Atmospheric Background Offset Subtraction

6S

L1 TOA

L2 Rrs

AOT@550nm, 
O₃, and H₂O
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Satellite-Derived Monitoring of Faecal
Contamination in Coastal Waters Using 
Sentinel-2: A Novel Approach to Support 
Recreational Water Safety
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Satellite-Derived Monitoring of Faecal Contamination in Coastal Waters 
Using Sentinel-2: A Novel Approach to Support Recreational Water Safety

CALVIA

E. coli & Enterococcus
PARAMETERS OF INTEREST

MATCHUPS

METHODOLOGY

SPECTRAL SIGNATURE
ü TWO EMPIRICAL 

MODELS

ü INDEPENDENT OF 
OTHER WATER 
QUALITY 
INDICATORS

ü POLLUTION 
SOURCE 
TRACKING
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Field Validation of Satellite-derived Rrs
and Chlorophyll-a in a Coastal Setting: 
A Case Study from Nogas Island
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Nogas Island, Antique, Philippines

- Uninhabited island
- diverse beach forest, seagrass, 

coral, and mangrove ecosystems
- largely free from anthropogenic 

effluents

• Weak correlation across 
atmospheric correction 
algorithms

• Satellite observation is 
generally underestimated

• almost no agreement with 
OC3 applied to in-situ Rrs
but better agreement with 
in-situ chl-a meter
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Variability in the Light Absorption 
Coefficients of Phytoplankton, NAP and 
CDOM in European Coastal Waters over 
the last 30 years.
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Babin et al.(2003)

(TREC / Tara-Europa / HyperBoost)

Comparison to historical
datasets

Bricaud et al. (1995)
aP, aNAP, aPHY, aCDOM
HPLC (> Tchla, PFTs)
SPM (PIF, POF) 
POC, PIC

Hyperspectral 

202 stations
+ 14 offshore stations

Data

aPHY* aNAP

aCDOM

Hyperspectral absorption budget

Zibordi and Berthon (2024)

Pitarch and  Brando (2025)



Satellite-derived Chlorophyll in the California Coast 

Yanna A Fidai, Bror F Jonsson, Shubha Sathyendranath, Gemma Kulk, Andrei Chuprin

IOCS, 1-4 December 2025, Darmstadt, Germany Poster # 138
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MODIS

VIIRS

OC-CCI

in situ samples
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Deep learning-based segmentation 
of Sargassum rafts for improved 
coastal monitoring
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Preserves spatial details
Leverages limited training data

Less sensible to adjacency effects
Finer segmentation & more small rafts
High precision within 3-pixel window

Next Test spatial generalization
& real-time performance

Outcomes

U-Net segmentation

U-Net Sargassum segmentation

NFAI index detection

F1 Score 
≈ 0.90

Guadeloupe

Guadeloupe

Dominica

Dominica
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Assessing biophysical
dynamics in Italian lakes
using time-series satellite 
products
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Lake Water-Leaving Reflectance
Sensors
2002-2012 Envisat MERIS
2012-2016 MODIS-Aqua (selected lakes)
2016-2023 (+2yrs) Sentinel-3 OLCI A/B
Core products
Fully normalised water-leaving reflectance (Rw)
Chlorophyll a (Chl-a)
Turbidity/TSM

Added to v3.0
aCDOM(440)
Diffuse downwelling light attenuation (Kd)
Phycocyanin (PC)

See the poster and discover how global Lake_cci data 
support research and applications in Italian lakes
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Carrea et al. 2023 (Scientific Data)
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Assessing Drought Impacts on 
Phytoplankton Dynamics in Lake 
Kariba Using Remote Sensing and 
3D Hydrodynamic Modeling
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lowhigh

low high

First study on Lake Kariba describing the entire lake hydrological and ecological behaviour

Spatial data for: Water Temperature, Level, Reflectance and derived Chl-a, Turbidity, Transparency
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How can we improve the relationship 
between phytoplankton sun-induced 
fluorescence and Chl-a RS-based 
estimates?
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Spoiler:
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Evaluation of Ocean Color 
Products in the North Atlantic 
Ocean aboard the 
One Ocean Expedition 2025 
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Limnology & Ocean Methods, Volume: 20, Issue: 10, Pages: 656-673, First published: 13 September 2022, DOI: 
(10.1002/lom3.10511)

If you’d like to learn more, feel free to visit the poster. :) 
Thank you for attending!
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COCOBRAZ: Two decades of 
chlorophyll-a trends and 
drivers along the Brazilian 
Margin
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Over 20 years of MODIS-A data
processed from L1 to L3, utilizing
OC-SMART atmospheric correction
and the CONNECT Chl-a algorithm.

Validation of the L3 daily composite
against a large in situ archive.

Analysis of the L3 
monthly Chl-a data, 
decomposed into 

interannual, seasonal, 
and irregular signals.

Detection of monotonic 
trends associated 

with...

1

2

2

1

... human pressure. ... environmental (-) & land
cover (+) changes.
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Development of ocean colour products 
using Meteosat Second and Third 
Generation geostationary satellites
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à Dedicated pre-operational processor for atmospheric correction 

and derived water products from MSG (SEVIRI) and MTG (FCI)
à multi-mission module to retrieve the highest quality water 

products

Geostationary Ocean Colour 
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A Novel Hyperspectral Index for 
Chlorophyll-a Concentration 
Quantification in Productive Waters
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1. Definition of REPWI

REPWI = λ’v – 678，Rrs(678) = Rrs(λ’v)

3. Calibration and Validation of the Chla Inversion Model

2. Theoretical Foundation and Relationship

Theoretical foundation: 
aph(λv) ≈ aw(λ’v) - aw(λv)

ZY1-02D AHSI
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