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GMES: Global Monitoring of Environment and 
Security

The next EU flagship for Space after Galileo
(2nd Space Council, June 2005)

An EU-led initiative, in which the Commission will 
manage actions for identifying and developing 
services relying both on in-situ and remote sensing 
data and ESA will implement the space component. 
National missions are part of the space component.

GMES is European contribution to GEO/GEOSS

Implementation thru:

ESA GMES space component (incl. ground segment interfaces)

EU FP7 Space budget (R&D budget)

Dedicated direct actions (European and national)

Guideline: Munich Roadmap

GMES
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Environment and Security

Environment

Protecting the planet by

better measurements of environmental stress, 

biodiversity, desertification, carbon fluxes, 

pollution, urbanisation, eutrophication….

slow-change, coarse resolution data

Security

Protecting the individual by

Monitoring threats and vulnerabilities

Providing early warnings (increase preparedness) 

Supporting operations

rapid change, high resolution data
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GMES: Global Monitoring of Environment and Security

Three

Core Services

Observational NetworksObservational NetworksObservational Networks

Space SystemsSpace SystemsSpace Systems
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GMES: Global Monitoring of Environment and Security
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The European Fleet of GMES Satellites

Earth Watch

SAR

Superspectral/Infrared

Ocean Monitoring

Atmosphere LEO

Atmosphere GEO

2011 - 20152001 - 2005 2006 - 2010

ERS-1/2

Terra-SAR-X

Cosmo Skymed

Pleiades

Rapid Eye

SPOT Series

ENVISAT
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Earth Explorer

National

Science

Operational

GMES

Dual Use

Sentinels

TanDEM

EnMAP

Terra-SAR-X (private)

Rapid Eye (Next)

Private

SMOSCryoSAT

GOCE ADM-Aelous

SWARM
CryoSAT II

EarthCARE

AstroTerra
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GMES dedicated missions: Sentinels

Sentinel 1 – SAR imaging

All weather, day/night applications, interferometry

Sentinel 2 – Multispectral imaging

Land applications: urban, forest, agriculture, etc Continuity of
Landsat, SPOT data

Sentinel 3 – Ocean and global land monitoring

Wide-swath ocean color, vegetation, sea/land surface temperature,
altimetry

Sentinel 4 – Geostationary atmospheric

Atmospheric composition monitoring, trans-boundary pollution

Sentinel 5 – Low-orbit atmospheric

Atmospheric composition monitoring

2011

2012

2012

2017+

2019+

From ESA  presentation April 10th, 2008
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ESA SENTINEL - 1

From ESA presentation April 10th, 2008
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ESA SENTINEL - 1

From ESA  presentation April 10th, 2008
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ESA SENTINEL - 2

From ESA  presentation April 10th, 2008
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ESA SENTINEL - 2

From ESA  presentation April 10th, 2008
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ESA SENTINEL - 2

From ESA  presentation April 10th, 2008
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ESA SENTINEL - 3

From ESA  presentation April 10th, 2008
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ESA SENTINEL - 3

From ESA  presentation April 10th, 2008
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Status ESA Sentinels & EarthExplorer

under discussion, to provide
continuity
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GMES Ground Segment and Data Access
GMES Ground 
Segment is 
composed of

FOS

to operate spacecraft 
platform and payload 

PDGS

to distribute EO data 
and products to user 
communities 

From ESA  presentation April 10th, 2008
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National, Eumetsat and Third Party Missions for GMES

(list non exhaustive)

Contributions to GMES Space Component

+ Seosat, TanDEM-X, EnMap, Venus, Altika, etc.

CosmoSkymed SPOT

RapidEye DMCs

Pléiades Jason

METOP

Radarsat

Terrasar-X MSG

From ESA  presentation April 10th, 2008
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The extended fleet of GMES Satellites

Source: ESA
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Cosmo SkyMed

Owner

ASI

Military and commercial use

Constellation

4 active satellites in 2 orbital 
planes

Lauch date

June 7th, 2007 (1st sat)

Prime Instrument

X-Band SAR, single and dual 
polarizations

Resolution/swath

Spotlight better than 1 m

HIMAGE 5m /40 km

WIDEREGION 30 m / 100 km

HUGEREGION 100 m /  200 km

PINGPONG (dual pol) 15m/ 30 km
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Po-Delta

Cosmo-Skymed

5 m res.
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Radarsat-2

Owner

MacDonald Dettwiler Corporation, 
Canada

Lauch date

December 14th, 2007

Orbit

789 km @ 98,5 deg inclination

Prime Instrument

C-Band SAR, single and quad
polarizations

Resolution/swath

Ultrafine: 3 m

Multi-Look Fine: 8m

Standard: 25m

Standard Quad Pol: 15m

ScanSAR Narrow: 50m

ScanSAR Wide: 100m
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Vancouver, BC

Radarsat-2

Ultrafine mode
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Pleiades (F)

Owner

CNES

Commercial distribution

(incl. Military use)

Constellation

Two active satellites

Lauch date

mid 2009

Prime Instrument

High resolution optical imager

Resolution/swath

0,7 m pan & 4* 2,8 m ms / > 20km
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German contribution to the GMES space component

Sentinel 2: Superspectral Imaging:

BIRD

RapidEye

IRS-P6; ResourceSAT

EnMAP

Sentinel 4 & 5 atmospheric monitoring:
GOME
Sciamachy
Earth System understanding:
Grace, Champ

Sentinel 3: Ocean Monitoring:

EnMAP

Sentinel 2b: Very High resolution optical mapping:

IKONOS, GeoEye-1

CartoSAT-1, CartoSAT-2

Sentinel 1: SAR Imaging:

SRTM

TerraSAR-X

TanDEM-X
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TerraSAR-X – First German SAR Satellite

Launch: June 15,  2007

Orbit: 514 km

Spat. Res.: down to 1 m

• Approved formation flight with TanDEM-X (Launch 2009)

• Mission control, data acquisition, processing and distribution from DLR 

institutes in Oberpfaffenhofen

• Scientific coordination and applications: DLR-DFD

• Commercial distribution: Astrium/InfoTerra

• Contribution to GMES



Institut für Methodik der Fernerkundung bzw. Deutsches Fernerkundungsdatenzentrum

Folie 26

Deutsches Fernerkundungsdatenzentrum
26



Institut für Methodik der Fernerkundung bzw. Deutsches Fernerkundungsdatenzentrum

Folie 27

Deutsches Fernerkundungsdatenzentrum
27



Institut für Methodik der Fernerkundung bzw. Deutsches Fernerkundungsdatenzentrum

Folie 28

Deutsches Fernerkundungsdatenzentrum
28

RapidEye (D)

Owner

Rapid Eye AG, Germany

Private and public investors

Constellation

Five active micro satellites in 
constellation, 3 planes

Lauch date

Mid 2008

Prime Instrument

Optical, 5 bands

Resolution/swath

6,5 m / 80km
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RapidEye system characteristics
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Mission Principle

Environmental Mapping and   

Analysis Program

Launch: Launch: 20112011

Spatial Res.:Spatial Res.: 30m at 30km swath30m at 30km swath

Repetition:Repetition: 5 days at +/5 days at +/-- 3030°°offoff--nadirnadir

�� DLR Satellite, Principle investigator: GFZDLR Satellite, Principle investigator: GFZ

�� Satellite Prime: Satellite Prime: KayserKayser--ThredeThrede, Munich, Germany, Munich, Germany

�� HyperspectralHyperspectral instrument, >200 channels (420instrument, >200 channels (420––2450 nm) 2450 nm) 

�� Platform for further Platform for further operationalizationoperationalization of methods for of methods for 

information retrieval for land surface monitoringinformation retrieval for land surface monitoring
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EnMAP – Principle and Applications

parameter

extraction

and 

modeling 

hazard

assessment

urban

develop-

ment

dry-

land

degradation

inland 

water

management of 

agricultural 

and forest 

ecosystemsEnMAP

ARES
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GMES Services
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ESA GSE Initial Services in consolidation

CoastWatch Real-time Ocean ICEMON Northern View

Risk fire & flood Forest Monitoring Soil & Water Land Motion

Urban Services Humanitarian Aid AtmosphereFood Security
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The GMES service element

Fast 

Track 

Services

SecuritySecuritySecuritySecurity

Pilot 

Services

MarineMarineMarineMarine

AtmosphereAtmosphereAtmosphereAtmosphere

EmergencyEmergencyEmergencyEmergency

LandLandLandLand
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Operational
GMES

Services

GMES Services and Evolution Overview

ESAESAESAESA----GSEGSEGSEGSE
Projects Projects Projects Projects 

and FPand FPand FPand FP----6 6 6 6 IPIPIPIP‘‘‘‘ssss

Fasttrack - Services

2002 - 2007 2006 - 2008 >> 2008 …

SAGE
PROMOTE
GEOLAND
FOREST
RESPONDE
POLARVIEW
……….

LAND 
MARINE
EMERGENCY
ATMOSPHERE
SECURITY

Further? ..e.g. Downstream Services

FP- 6 and ESA-Resources + FP- 7 Resources + Resources of  DG‘s?      + ?
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GMES Services implementation

Under implementation

of FP7 (start 2008)

Five Proposals by
European Consortia
- GeoLand II
- MyOcean
- SAFER
- MACC
- G-Mosaic

Under implementation

of FP7 (call end 2008)
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Thank You

Gunter Schreier

Head Business Development

Gunter.Schreier@dlr.de

DLR • Deutsches Fernerkundungsdatenzentrum (DFD)

Oberpfaffenhofen

D-82230 Weßling


