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EU Horizon 2020 Space Programme

Copernicus evolution: 
Mission exploitation concept for WATER

Scope: 

The main goal is to analyze current and planned EO space capacities together 
with innovative processing, modelling and computing techniques to reinforce 
the existing portfolio offered under Copernicus and to propose an integrated 
approach for a coherent and consistent inland water monitoring system. 





Images and Sensors

MSI. 10-20-60 m. 5 days OLCI. 300 m. 2 DaysMERIS. 300 m. 3 days Copernicus Hyperspectral Imaging Mission for the Environment, 20-30 m. 10-12,5 days



Water-ForCE approach

Develop Roadmap for 
Copernicus WATER services



Roadmap
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Water-ForCE as  a workstream inside of

World Water Quality Alliance



Water-ForCE as  a workstream inside of

World Water Quality Alliance

Maximize benefit

Knowledge exchange

Final impact and relevance of the
Roadmap to support the ambitions of
the UNEP and WWQA







Product
Needs

• Central data portal

• Training Material:
Data access & use

• Increased resolution.
• Comprehensive water quality 

indicators.
• Water quantity products: flood 

and drought forecasting.
• Sustainable agriculture: water use, 

soil salinisation, sedimentation, 
nutrients.

• Water supply products • Exclusivity - Copernicus 

to expert users.
• Standardisation -

recommended practices 
& standards (algorithms, 
cal/val)

• Comparability - Satellite 

and historical in situ 
data

• Confidence - validation, 

accuracy, limitations and 
uncertainties.

User
Needs

Barriers

CAPACITY 
BUILDING
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S • Contributions towards water-
related SDGs and 

environmental policy.

• EO and modelling for water 
quantity and quality forecasts.

• Combined approach coupling 

water quality/quantity data 
and land use/land use change 
data could aid water 
governance.



Water Quality

Identified bottlenecks

• Harmonization / standardization

among different Copernicus Services.

• A centralized portal for easy access to

water quality related products from

different Copernicus Services

• Data for cal/val of current and future

water quality related products.

• Improvement of algorithms for AC

• More spectral bands (and/or better

spatial resolution) in satellite sensors.

• Lack of data-awareness with the wider

community.

• Higher level water quality products

(primary productivity, phycocyanin)

IOPs and Rrs
Products for ecological management: 

- Chla concentration
- Sea surface temperature (SST)
-Secchi depth (ZSD)

- Photosynthetically available radiation. (PAR)
- Suspended Particuate Matter (SPM)

Lake Water Products (Lake Surface Temp & Lake Water Q)
ç 

- 4,200 of medium and large-sized inland water bodies

- 10-day aggregate periods. 
- Averages: turbidity, TSI & temperature,

- Representative spectrum of lake water-leaving reflectance.

Water quality related products derived from satellite observations. :
- Lake surface water temperature (1995 –present) 
- Ocean colour daily data (1997 – present)



Water Quality

Needs and Recommendations from 
the Expert Panels

• in situ water quality experts
• water quality remote sensing experts 
• relevant projects

- Data interoperability

- New observation methodologies

- In a range of usage scenarios.

- Higher spatial resolution products, especially for inland aquatic 

systems.

- Desirable water quality products: Dissolved matter composition, 

Light absorption and scattering properties, Nutrient availability, Particle size 

distribution, Particulate matter weight or composition, Phycocyanin, 

Phycoerythrin, Phytoplankton composition, Primary production, Turbidity, 

Vertical light attenuation or transparency, Water colour indices, Benthic 

habitats, Microplasctics, Dissolved Organic Matter.

GAPS
- Training for collecting data that can be used for remote sensing calibration 

and validation

- Common vocabulary between in situ water quality community and remote 

sensing community

- Funding opportunities for installing spectroradiometers in the existing 

infrastructures. 

- Capacity building for satellite EO data users



Water Quality

Needs and Recommendations from 
the Expert Panels

• in situ water quality experts
• water quality remote sensing experts 
• relevant projects

- Data interoperability

- New observation methodologies

- In a range of usage scenarios.

Suggestions for additional Sentinel 2 – MSI spectral bands are: 

- A narrow spectral band around 620 nm would be needed for the development of 

cyanobacteria water column-biomass products.

- A band centered at 470 or 473 nm with 20 nm bandwidth for the estimation of 

carotenoids.

- A 810 nm band as a good indicator of particulate material (if the particular 

material is phytoplankton (like in most lakes) then the peak height correlating 

with the Chl-a).

- A narrow spectral band around 1070 nm would be needed for the identification of 

plastic in water (Moshtaghi, 2021). 

- mapping shallow water habitats and to improve retrieval of substrate type.

- The signal to noise ratio needs to be improved for dark waters. The Feasibility 

Study for an Aquatic Ecosystem Earth Observing System (CEOS, 2018) 

recommended for the radiometric sensitivity a noise equivalent radiance 

difference (NE∆L) in the range 0.005 mW m-2 sr-1 nm-1 (optimal) and 0.010 mW

m-2 sr-1 nm-1. 

- Higher temporal resolution (daily revisit time) to allow monitoring water quality 

where the dynamics can change rapidly or where cloud cover is frequent. 

- Off-nadir viewing angles to avoid sun glint.



In situ monitoring
Networks

- Data availability, accessibility, and quality gaps

- Emerging technologies to address current gaps

- Data harmonization and sharing

Water-ForCE Zenodo Community. 
https://zenodo.org/communities/waterforce_2020/?page=1&size=20

https://zenodo.org/communities/waterforce_2020/?page=1&size=20


In situ monitoring
Networks

- Create a Standard of Practise for metadata collection and data storage

- Develop and adopt a controlled vocabulary, informed by existing services (NERC 

vocabulary services, GLEON/NETLAKE common vocabulary, CF conventions, 

EDMO codes, and ORCID for persons).

- Promote FAIR principles.

- Train individuals to reach the required data standard

- Develop tools to help centralize: ‘upload API’ & forms/templates, QA/QC

- Provide platforms to explore and query in situ and satellite observation data 

together.

- Pursue the same level of data integration of inland waters as achieved for marine 

(e.g. SeaDataNet with 100 National Oceanographic Data Centres, 34 European 

coastal states; physical, chemical, biological, geology, to geophysics and 

bathymetry)

Advanced data sharing for wider use and impact

- Develop community principles / guidance on data sharing, promoting FAIR 

principles. 

- Data / repositories should be machine searchable (OGC CSW)

- Discourage wild-growth of data hubs, and evidence their value with usage 

reports.

- Include data purpose (license, sharing) as key search criterion

- Make observation uncertainty traceable through calibration records, protocols.

Needs and 

Recommendations on 

Network Interoperability

- Data interoperability

- FAIR principles



Water Quantity & 
Modelling

OBJECTIVES OF THE WORKSHOP

- Raise and examine public awareness 

on Copernicus services, water 

quantity data products and tools 

supporting water management and 

modelling.

- Discuss current availability of data 

products

- Discuss user needs, data 

requirements and user wish lists.



Water Quantity & 
Modelling

• The Copernicus services offer a significant amount of data

products and tools free of charge

• There is a low product awareness by end users

• There is a demand about more training material and tutorials

• Highly demanded data: groundwater and soil moisture, 

evapotranspiration and data for agricultural applications.

• Data accessibility, metadata and data standards and 

information about validation processes is desired.

• Copernicus services offer a significant amount of toolboxes 

and viewers, which are frequently used.

OUTCOMES



Contribute to the future of Copernicus 
water component by joining our 
International Working Groups to share 

your needs and experiences

www.waterforce.eu

@H2020WaterForCE

WaterForCE
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