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ObjectiveObjective

GMES is a joint initiative of the European Commission and ESA. 
Its objective is to provide relevant information to policy-makers and other 

users, particularly in relation to environment and security



GMES ApproachGMES Approach

GMES is a user driven initiative

Integrated system approach
• Relevance of EU level taking into account MS 

subsidiarity principle
• Overall “information chain”: from observation to 

information required by the users
• “System of systems“: mutualisation & long term 

sustainability of capacities & resources
• Build on existing capacities in Member States
• International cooperation through other initiatives 

(GEO/GEOSS, GCOS, UN conventions etc.)



Space Infrastructure
In Situ

Infrastructure
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Observation Infrastructure

• In-situ observation infrastructure : co-ordinated at 
National level

– air-, sea- and ground-based systems and instruments
(e.g. airborne, balloons, floats, ship-borne, measuring 
stations, seismographs, etc)

• Space infrastructure component for GMES : 
different missions co-ordinated at European level

– Dedicated GMES missions: the ESA Sentinels
– Contributing or Third Party missions: EU National, 

EUMETSAT and third parties



Three Service areas based on Earth systems :
• Land Monitoring: initially European land cover & urban spots (Land 

FTS), extension to Global Land and thematic services
• Marine Monitoring: sea state & ecosystem characteristics over 

global ocean & European regional seas
• Atmospheric Monitoring: atmospheric composition for air quality 

(European) and climate forcing (global), ozone monitoring (global) 
and solar energies

Further, horizontal components :
• Emergency Response: initially rapid mapping (reference maps 

within 6 hours  over crisis area, damage assessment maps 
available within 24 hours & daily updated, further evolution to other 
components of the Emergency cycle

• Security: “Interior” security, Land border security, maritime 
surveillance, external security (expected)

• Climate Change

GMES ServicesGMES Services



Reinforced Space 
Infrastructure and Coordinated 

Data Access

Reinforced Space Reinforced Space 
Infrastructure and Coordinated Infrastructure and Coordinated 

Data AccessData Access



GMES GMES SpaceSpace ComponentComponent

� The GMES Space Component (GSC) relies on

� Dedicated missions : requirements driven by GMES 
services , infrastructure developed by ESA -> Sentinel 1-5

� access to shared infrastructure belonging to MSs, EUM, TP -> 
‘Contributing’ or Third Party mission

� Mission group concept:

Mission group type Sentinel 1 High-resolution SAR imaging (different Radar bands)
Mission group type Sentinel 2   High-resolution multi-spectral imaging.
Mission group type Sentinel 2b Very High-resolution multi-spectral imaging. 
Mission group type Sentinel 3a Medium-resolution Ocean and Land monitoring.
Mission group type Sentinel 3b Altimetry
Mission group type Sentinel 4 Geostationary atmospheric. 
Mission group type Sentinel 5 Low Earth Orbit atmospheric. 



Sentinel 3 Sentinel 3 

• Optical instrument suite – Visible to thermal 
infrared. Medium (250m) to low resolution 
(1000m)
– For ocean colour, sea surface temperature and global 

land mapping

• Altimeter package for altimetry ocean 
observation (meteo, oceanography)

• Launch of Sentinel-2-3 -> planned end 2012
• Sentinel-1 -> planned end 2011



Source: Source: 
ESAESA



The Mission Group ConceptThe Mission Group Concept
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• Total GMES SC = €
2,180 M
– Of which € 1580 M ESA
– 600 M EC

ESA Council, the Hague, Nov. 2008

GMES Space 
Component (SC)

GMES Space GMES Space 
Component (SC)Component (SC)

Breakdown GMES Space 
component programme 

costs 
28%

72%

EC contribution

ESA
Participating
states

• EC: € 1.4 billion for FP7 Space theme for 2007-2013
– Of which  85% for GMES (€ 1.2 billion), including for dedicated 

space infrastructures and services
– About 15% for strengthening space foundations and cross-

cutting issues



ESA Data Access Grant for FP7 2007ESA Data Access Grant for FP7 2007 --20102010

• ESA GMES Space Component Data Access (GSC-DA) Proje ct for a ‘coordinated 
provision of space-based observation data for GMES services 

– tested through an FP7 grant for 3 years (2007-2010) : 48M Euros

– If successful and cost-efficient, will be extended 

– Primary objective: supply FP7 project with space

• GSC-DA expected advantages:

– For the GMES Service providers: 

• coherent portfolio of data

• mission groups / interoperability concept

• bulk agreement: easier  access, save money

– For GMES Data providers and operators of contributi ng missions:

• framework  agreement leading to a better long-term vision of the market

• sustainable base for planning of their own operatio ns and data delivery and the definition of  
subsequent missions.

– Future: Data buy? Resource Buy?



ESA Data Access ESA Data Access approachapproach
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Land Monitoring CSLand Monitoring CSLand Monitoring CS



Land Monitoring ServiceLand Monitoring Service

• LMCS addresses a wide range of resources and policies a t EU 
and international level (e.g. soils, water, agricult ure, forestry, 
biodiversity, transport etc.) 

• Very diverse user communities with various requirements

• Common key requirements: improve data access and refer ence
data, land use/land cover and land cover change infor mation

• GMES added-value : better cost-efficiency sharing resources and 
data, harmonisation, coordination and synergies of existing
capacities

• Will offer a portfolio of data and products with different levels
of elaboration (from pre-processed images to elaborate d
information)
Progressive implementation, modular approach



LMCS scopeLMCS scope

• Priority to multi-purpose products addressing common
requirements
– Pre-processed data (e.g. ortho-rectified images, mosaic, cloud

masks, daily-weekly image composites..) 
– Basic reference data access improvement and European products
– Bio-geophysical parameters : dynamic vegetation and surface 

parameters in NRT at Global level to support GCOS-GTOS/ECVs
– A set of Land Use/Land Cover and Land Cover Change pr oducts

• at various scales (Global, Pan- EU land cover, national or covering
areas of interest) 

• and various time resolution: dynamic products (daily, weekly, 
monthly, or seasonally), periodic products (every 1-5 years)

• various layers: generic land cover or thematic LU/LC&LCC (forest, 
agriculture…)

• Further extension to thematic products at EU or International 
level: more elaborated information (models, spatial analysis etc.) such as 
water quality/quantity models, crop forecasts, environmental indicators -> 
Core Service or Downstream?



LMCS Architecture LMCS Architecture SchemeScheme



geolandgeoland 2 Portfolio2 Portfolio

 Local Component Continental Component Global Compon ent 

EUROLAND (Land Cover 
/ Land Cover Change) 

EUROLAND 

Biophysical parameters 
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Fraction of Fraction of 
VegetationVegetation CoverCover, , 

customisedcustomised for for 
GEOLAND GEOLAND projectproject

fromfrom VegetationVegetation datadata

ExampleExample of of 
BiogeophysicalBiogeophysical

parameterparameter service service 
outputsoutputs

http://postel.mediasfrance.org/en/BIOGEOPhttp://postel.mediasfrance.org/en/BIOGEOP
HYSICALHYSICAL --PRODUCTS/PRODUCTS/



Visible and NIR Visible and NIR 
hemispherichemispheric albedoalbedo

derivedderived fromfrom
VEGETATION data VEGETATION data --
surface surface albedoalbedo for 8 for 8 
vegetationvegetation classesclasses

ExampleExample of of 
BiogeophysicalBiogeophysical

parameterparameter service service 
outputsoutputs

http://postel.mediasfrance.org/en/BIOGEOPHYSICALhttp://postel.mediasfrance.org/en/BIOGEOPHYSICAL --PRODUCTS/PRODUCTS/



GEOLAND - Global FAPAR at 0.5° resolution derived from V EGETATION 
measurements for years 2002 and 2003.

http://postel.mediasfrance.org/en/BIOGEOPHYSICALhttp://postel.mediasfrance.org/en/BIOGEOPHYSICAL--PRODUCTS/FractionPRODUCTS/Fraction--ofof--AbsordedAbsorded--PARPAR------
FAPAR/GEOLANDFAPAR/GEOLAND--Project/Project/



Land Cover Map over Europe at 300 m resolution from the 
GLOBCOVER Project (ESA)



Urban Atlas Urban Atlas ProductProduct ExampleExample –– BadajozBadajoz, Spain, Spain



CONCLUSIONS CONCLUSIONS –– STEPS STEPS 
FORWARDFORWARD

• Global Environmental Change reinforces the need for 
Information

• Availability of relevant data, one of the main chal lenges
– Lack of access 
– Lack of funding for technical infrastructure, lack of continuity
– Spatial and temporal data gaps
– Lack of data interoperability

• Vegetation used as one source of space data in GEOLAND 1/2, 
especially for Land Monitoring CS 

• Multi-sensor approach is the key for the development of GMES 
services -> GMES added-value

• Data Policy / Data procurement conditions still to be defined


