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Monitoring programme Tagus Estuary
4 sites~ monthly sampling -1999-2018
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Sentinel 2
15 April 2017

Estuaries – monitoring water quality
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Estuaries – monitoring water quality

Distribution of total
suspended matter in
Tagus Estuary
21 Dec 2017
Sentinel 2

Results from ESA CoastColour Tagus Estuary
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Ocean Colour-Climate Change Initiative, ESA 
Project - Processing system

MERIS

SeaWiFS

A-MODIS

Atmospheric Correction

Merging, Bias Correction

Unified multi-sensor 
Products: 1997-2018

Uncertainty 
characterisation

Global In-
situ 

database

Quality Control and 
Scientific Analysis

Modellers

Oceanographic 
Scientists

Earth Observation 
Scientists

User 
Community

Ocean products using best 
algorithms from round-robin 

comparisons

S-VIIRS

OC – CCI version 3.1 Chl-a July 2003

http://www.esa-oceancolour-cci.org/
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Ocean Colour Climate Change Initiative – in situ 
database

Spatial distribution of Chlorophyll a
A compilation of global bio-optical in situ data for ocean-colour satellite applications 
– version two
Valente et al, and ~60 more authors,  ESSD in submission, 2019

need for more in situ IOPs (Inherent Optical Properties) and Rrs (Remote sensing reflectances)
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OC-CCI  increasing resolution from 4km to 
1km
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iFADO Project

Innovation in the Framework 
of the Atlantic Deep Ocean

implementation of the 
MSFD in offshore waters
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iFADO: Water Classes

Water classes 
1–7 (clearer ocean 
waters), 
8–12 (generally 
transitional regions 
between open ocean and 
near coastal regions
13–14 (more turbid, 
coastal waters)

Using Products from OC-CCI

Optical classification based on 
Rrs, 14 classes are defined. 
The membership of each pixel 
to each class is computed. 
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Histogram of 
Class membership
Period 2012-2017
For each month
Note seasonal shift,
From summer 5-7 
to winter 9-11

Blended algorithms, 
avoiding sharp 
boundaries,
to improve final product 
quality

Jackson et al, 2017, Remote Sensing Environment

Water Class Classification
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Assessment of oceanographic, physical-
chemical and biogeochemical conditions for 
site selection of offshore aquaculture units
Use of EO to: 
• WP4. Phytoplankton 
production and bloom 
phenology
• WP5. Site selection

EO and in situ

Hydrographic Institute
PI Carla Palma

EO applications to 
Aquaculture
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EO applications to Aquaculture PiscisMod
Climatological yearly chlorophyll-a, std, percentiles 10, 50 and 90
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Sines, Seabass aquaculture unit

Tools : Long satellite data record
Needs: Good spatial resolution, 
S2 and S3 images will be used here 

Using OC-CCI data 4km offshore 
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South  coast of Portugal, Algarve: 17 Aug. 2004
Dinoflagellate Lingulodinium polyedrum

Looking for HABs: Finding Anomalies

Meris 300m resolution, 
2002-2012

EO applications to Aquaculture

FP7 Aquausers Project

Photo Alexandra Cunha 
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Training for MSFD– Sophia project

eBook

Targeting staff from governmental
organizations
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Portwims H2020 Twinning Project

http://www.portwims.org
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Portwims Twinning Project - Training 

Participation in Atlantic Oceanographic cruises

Summer 
Schools

Eumetsat/
Portwims
EO training in 
Lisbon, 
Jun2019
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Outreach – Increasing EO Literacy 
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Conclusions and Recommendations

 Need for in situ data or Fiducial Reference Measurements for satellite product 
validation 
 Need for creation and curation of in situ databases
 Knowledge on Atlantic Coastal and Estuarine areas is crucial, EO products with 
high spatial resolution. Improving algorithms for coastal and estuarine regions. 
 Need of long term series (both in situ and EO products)  
 Training at graduation and post-graduation level, and also staff from 
governmental institutes.
 Increasing EO literacy, specially to the younger generations 
 Need to “better understand what is happening on Earth”
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