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ESA GMES Service Element (GSE)
To demonstrate and implement services to support 

environmental policy requirements.

• Phase 1  (2003-4) - the “ Consolidation Phase”
• What services can be provided operationally?
• Are the derived benefits sufficient to justify the costs?
• Identify services sufficiently mature for Phase 2.

• Phase 2  (2005-8) - “ Scaling-Up Phase”
• Move towards sustainability - including preparedness for users to fund 

services.
• Establish basis for a durable, open, service network.

• By 2008 - Go Operational
• Users financially support services, 
• ESA commit to (long term) provision of satellite data streams
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ESA GSE Phase 2
Cardinal Requirements

• Demonstrate long term sustainability
• Deliver services on larger scales
• Establish a durable open GMES service provision network
• Establish common standards and working procedures.

Other Issues
• User driven

– Service proposals must be supported by SLAs with user agencies.
– Service developments will not be funded if not approved by user 

representatives

• Extension services 
– To be added to baseline services can include extension in coverage, 

additional new types of services, adding functionality,….

• Funded on a year by year basis
– Present contracts only provide funding for year 1.
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32 partners providing Marine and Coastal Environmental 
Information Services, led by ALCATEL ALENIA Space, 
offering 2 Service Lines:

� Oil Spill Services
S1 - Oil Spill Surveillance (Leaders: KSAT, Norway)
S2 - Oil Spill Drift Forecast (Leaders: BMT, UK)

� Water Quality Services
S3 - Water Quality Monitoring and Alert (Leaders: Planetek, Italy)
S4 - (Harmful) Algal Bloom Monitoring, Evolution and Forecasting (Leaders: 

MUMM, Belgium)
S5 - Water Quality Assessment (Leaders: ACRI, France)

…  all supported by a common data service
S6 - Met-Ocean data service (Leaders: MERCATOR, France)

http://www.gmes-marcoast.com
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S6 - MARCOAST 
Met-Ocean Data Service

Ocean Model

• Italy (INGV) - Mediterranean   1/16°

• UK (MetOffice) - Atlantic Margin Model 12 km

FOAM (North Atlantic) 1/8°

• Fr (Mercator-Ocean) Mediterranean 1/8°

North Atlantic 1/6°

Surface Met Model

• Météo France - wind, pressure, sea-state over European Waters
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S6 - MARCOAST 
EO Data Service

• CLS Gridded netcdf products at 2 days delay
Includes altimeter (sea level, winds and 
waves), SST, Ocean Colour (MERIS and 
MODIS)

• ACRI European Seas, NetCDF, daily, 1 days delay, 
4km resolution (poss. 1km on request)
Ocean Colour -> Chlorophyl-A, “transparency”

• IFREMER European Waters, 1 days delay
SST, Wind Fields (scatt, passive microwave, 
and model (at no cost)
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S1, S2 Oil Spill Service

Galicia

French
ZPE

Bonn
agreement

area

BOOST

Telespazio
Starlab
GTD

KSAT

Aegean
sea

Telespazio
HCMR

Oil Spill detection
& customised

Drift forecast

Catalunya

Alboran
sea

Service providers

Analysis of SAR data, 
supported by drift 
modelling.

SAR data from Ksat,
Telespazio

UK Involvement:
Baseline
• Service Provider- BMT -
Leading Drift Forecasting
• User - MCA for Oil Spill 
surveillance in BONN 
agreement area
Service Extensions:
None in UK region. Priority for 
extensions is Mediterranean.
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S3 - Water Quality Monitoring
• Parameters derived from Ocean Colour (Chl-A, SPM,…) and 
SST (MERIS, MODIS, AVHRR)

• Near Real Time Service to Regional Seas
• Main application is WFD implementation

•“Baseline” Services:

• French Atlantic  & Channel (IFREMER, Fr)

• North Sea (NERSC, No)

• E. Med (Planetek, It)

• W. Med (ACRI, Fr)

• N. Sea & Baltic (Brockmann, De)
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S4 (Harmful) Algal Bloom Monitoring, 
Evolution and Forecasting

• Algal Bloom alerts in Near Real Time.

• Based on Ocean Colour data, adding extra 
data (in situ  / models) where available.

• Basic “ Pan - European”  Service from 
MUMM.

• Regional Services.

• North Sea (NERSC, Norway)

• Baltic Sea (DLR, De)

• German Waters (Brockmann Consult, De)
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S5 Water Quality Assessment
• European wide product, from ACRI (France)

• Parameters derived from Ocean Colour (MERIS, MODIS,
Seawifs)

• Trends and statistics for 1997 - present

• Annual eutrophication conditions at 2km resolution
• Transparency (Secchi depth and turbidity)
• Phytoplankton concentration levels

• Assessment of long term trends

• Algal Bloom
• Number and location
• indication of AB type and harmfulness
• climatology
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UK Users and providers for MARCOAST 
WQ and (H)AB services

Baseline

� Users
� CEFAS - for IFREMER WQ 

� Providers
� UKMO 

• Contribution to Met-Ocean Model Service (S6)
• supporting validation of ACRI WQ Assessment 

Service (S5)
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• Limited coverage over England and Wales, no effective coverage 
for Scotland & Ireland in MARCOAST baseline services.

• There is significant user interest from UK and Ireland Govt. 
organisations responsible for monitoring water quality.

• W coasts of Ireland and Scotland are main sites for aquaculture,
and of significant importance to local economy.

• Pilot (MCEIS) service has been trialed, users requirement 
established and operational capability demonstrated

See http://www.npm.ac.uk/rsg/projects/mceis

The Case for the proposed UK and 
Ireland WQ Extension Services
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UK Capabilities and User Agency 
Interests - Service Provision 

Significant UK based operational capability to support  WQ 
and (H)AB services.

� EO Data
• Operational Ocean Colour and SST acquisition, processing and 

analysis capability. 
• RSDAS at PML with fast (and fat) internet links to Dundee Satellite 

receiving station.

� Operational Modelling 
• UKMO - Operational Model Output (8km resolution MRCS coupled 

POLCOMS-ERSEM model)
• POL - High Resolution Irish Sea model (1.8 km)

� Near Real Time In-Situ data
• Ferry Box
• CEFAS SMART Buoys
• and other moorings
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UK Capabilities and User Agency 
Interests - Users 

� Policy and Related Needs
Water Framework Directive, OSPAR, National Marine Monitoring Programme, 

Shellfish Hygiene Directive, Bathing Water Directive, Urban Wastewater 
Treatment Directive, Water Quality Standards, Nitrates Directive, regulation 
of sources of marine pollution.

National Marine Monitoring Programme.
Algal Bloom Warnings (Aquaculture, Shellfish, Public Health / Leisure)

� Users
� CEFAS, EA, 
� SEPA, FRS, 
� EHS (Northern Ireland), 
� EPA (Eire), MI (Eire)
� Fishing, aquaculture industry?
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• Web delivered service covering UK and Ireland coasts. 
• Water Quality Monitoring

• EO - Daily maps, weekly and monthly composites of Chl A, SST, water clarity, 
Suspended Particulate Matter Proxy. 1 km res.

• Model - Daily maps, weekly and monthly composites of chl, plankton biomass, 
SST, salinity, nutrients, currents. 8 km resolution over whole region, 1.8km res 
over Irish Sea (yr 2).

• (Harmful) Algal Bloom Monitoring
• EO 

(Year 1) Maps of HAB likelihood (for 2 species), provided at least daily (< 2 
hours of acquisition)

(Year 2) Add products using higher resolution MODIS data (250m, 500m), plus 
automated bloom detection.

• Model 
(1) UKMO MRCS model - Daily averaged maps of chlorophyll indicating where 

thresholds have been exceeded.
(2) Irish Sea Model - daily surface maps of HAB potential, add 72 hour 

forecasts in year 2

UK  WQ HAB Extension Service
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PML“ multi-view”  - MARCOAST precursor service
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Discussion Points (1)

• How well does (EO) technology and state of the art 
processing / analysis capability meet agency user needs 
(for WFD, OSPAR,  …)?

• Are policy needs sufficiently well defined?
• What needs cannot, currently, be satisfied?
• What extra is needed?

• Will main needs be met through  ESA GMES / EC Marine 
Core Services?

• Does MARCOAST offer the best approach?
• What services are best provided on a large scale?
• What services are best provided on a regional scale?

• What level of local delivery is required?
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Discussion Points (2)
• Is there a strategic need to maintain a UK based (marine) 
EO acquisition and operational processing capability?

• Reid and Portmann’s recent GOOSAG report notes that:
Systemised satellite measurements of UK waters needs to be formalised and coordinated

also that 
Routine operational processing for research is funded through NERC, but there is no 
mechanism or funding to make these data available to monitoring agences

• Should UK Geo-Return for programmes such as GSE be 
(better) coordinated nationally ?

� Although ESA GSE is User Driven, final budget is governed by Geo-Return:
� Service suppliers are only supported to the geo-return level
� Therefore, highest priority services are not necessarily supported.
� Service suppliers with best capability are not necessarily supported.

� There is a need to identify which services are required, which should be 
funded through European Projects (and backed up by subscriptions) and which 
should be funded nationally.


