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The European satellite observation infrastructure 
is fully operational (open and free)



Key messages

There is complementary value in optical water quality 
observations from satellite sensors and this is relevant to 
the goals of the WFD wrt surface waters to achieve good 
ecological status by 2027

But need to:
- align in situ and satellite remote sensing strategies 

to achieve the best complementary value
- integrate satellite and in situ observations into policy 

frameworks



Key messages

https://monocle-h2020.eu/Resources
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Optical water quality observation can complement 
(and does not replace) in situ sampling efforts

https://monocle-h2020.eu/Resources


Is there any choice?In situ reporting gaps

Reporting gaps became more evident during the Covid-19 pandemic 
affecting the current reporting period

Medium-sized lakes and two estuaries in the United Kingdom

Satellite*

In situ 2021

In situ <2020

*using Sentinel-3A/B OLCI sensors at 300m resolution



Analysis, Showcase & Recommendations

E Papathanasopoulou, S Simis, K Alikas, A Ansper, S Anttila, J Attila, … M L Zoffoli. (2019, September 30). 
Satellite-assisted monitoring of water quality to support the implementation of the Water Framework 
Directive (Version 1.2). Zenodo. http://doi.org/10.5281/zenodo.3903776

EOMORES White Paper – 2019

The white paper looks at current 
satellite-based opportunities 
through a WFD lens

http://doi.org/10.5281/zenodo.3903776


Where can we make a differenceComplementary value 

E Papathanasopoulou, S Simis, K Alikas, A Ansper, S Anttila, J Attila, … M L Zoffoli. (2019, September 30). 
Satellite-assisted monitoring of water quality to support the implementation of the Water Framework 
Directive (Version 1.2). Zenodo. http://doi.org/10.5281/zenodo.3903776

Optical satellite observation can be considered 
in seven biological and physico-chemical 
elements. 

Major improvements possible for frequency of 
blooms because this requires high spatio-
temporal coverage. 

http://doi.org/10.5281/zenodo.3903776


Where can we make a differenceEstonia

Analysing satellite 
observations of lakes 
and coastal waterbodies.

Note: colour-coding of WFD classes uses a colour-blind friendly palette in the EOMORES White paper: particularly useful in maps!

Using medium and high-
resolution sensors, 
temporal data coverage is > 
10x improved. Validation is 
good on the basis of WFD 
classes. 



Where can we make a differenceFinland

Satellite products provide complementary information on 87% of the area of Finnish WFD lakes and 
nearly all coastal waterbodies (4,617 lakes and 276 coastal in the WFD). Satellite products were 
already included in the last two reporting periods. 
Classification accuracy was within 23% (cf. ±20% uncertainty for laboratory-based Chl-a).

Waterbody statistics 
include each individual 
observation in the 
classification: 
N = 18 samples in situ 
versus >1M from 
satellite.



Italy

Bresciani et al., 2020 https://doi.org/10.3390/w12010284

Seasonal monitoring is 
possible, here 
combining results from 
high and medium 
resolution sensors.

Results compare well to 
Total Phosphorus:

Chlorophyll a in Lake Trasimeno (data from Lakes CCI)

https://doi.org/10.3390/w12010284


Italy
Macrophytes: natural hazards

Assessing temporal evolution of key ecosystem variables after an 

upstream landslide in perialpine Lake Mezzola (northern Italy)

Villa et al. (2020). https://www.sciencedirect.com/science/article/pii/S0048969720311384

https://www.sciencedirect.com/science/article/pii/S0048969720311384


Italy 
Macrophytes: submerged

Mapping lakes substrates colonised by submerged macrophyte communities 

Ghirardi et al. (2020). https://www.mdpi.com/2073-4441/11/3/563

https://www.mdpi.com/2073-4441/11/3/563


Where can we make a differenceFrance

Seagrass mapping from high-resolution 
satellite provides seasonal dynamics. 
The total area is observed rather than 
average %cover in quadrats -> different 
approach but more robust interannual 
results.



Where can we make a differenceIreland Assessing ecological status

Until now, only about a quarter of these have been actively 
monitored

Gary Free, an aquatic environment expert with the EPA, said the 
new technology would not entirely replace the traditional testing 
methods, but should help them monitor many lakes which 
currently go unchecked because of cost constraints.

“It is fascinating the images you get back,” he said of the real-time 
pictures beamed down every time the satellites pass over the 
State.

“The main thing for us is the layers and layers of information – all 
the different wavelengths – are reported back by the satellites. It is 
not a simple snapshot, there are layers of data within it. It can tell 
you an awful lot about the environment.”

https://blog.vito.be/remotesensing/an-eye-on-european-waters

https://www.irishtimes.com/topics/topics-7.1213540?article=true&tag_person=Gary+Free
https://blog.vito.be/remotesensing/an-eye-on-european-waters


Where can we make a differenceFlanders

Watermonitor for Flanders 
Environment Agency (VMM)

Demo (2020-2021) NRT Sentinel-
2 based Chl-a + in situ Chl-a

WFD classes/colour code (max 
Chl-a and summer average Chl-a)

Exceedance alert

https://remotesensing.vito.be/case/watermonitor

https://remotesensing.vito.be/case/watermonitor


Where can we make a differenceFlanders

https://viewer.terrascope.be/

Suspended Particulate Matter and Turbidity

Model to predict habitat suitability for spawning and 
larval development of Twaite Shad in Sea Scheldt



Where can we make a differenceThe Netherlands

Lake Marken

2016: Because of silt dynamics 
growth of plants and Zebra 
mussel population decreased 
(less food for birds)

Silt used to create Marken
Wadden islands 

Sentinel-2 image Copernicus Sentinel data (2016)

De ingenieur: eerste eiland



Total Suspended Solids map for Lake Marken, the Netherlands (Landsat-8, 7 January 2015)



Total Suspended Solids map for Lake Marken, the Netherlands (Landsat-8, 12 March 2015)



Total Suspended Solids map for Lake Marken, the Netherlands (Landsat-8, 1 May 2016)



Total Suspended Solids map for Lake Marken, the Netherlands (Landsat-8, 20 July 2016)



Total Suspended Solids map for Lake Marken, the Netherlands (Sentinel-2A, 8 September 2016)



Total Suspended Solids map for Lake Marken, the Netherlands (Sentinel-2A, 15 September 2016)



Roadmap for the Copernicus services



Roadmap for the Copernicus services
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