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Copernicus

C O P E R N I C U S  I S  D R I V E N  B Y  T H E  U S E R S
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COPERNICUS SENTINELS IN 
ORBIT

SENTINEL-1A AND -1B

SENTINEL-2A AND -2B

SENTINEL-3A AND -3B

SENTINEL-4 (2022)

SENTINEL-5P 

SENTINEL-5 (2021)

SENTINEL-6 (2020)

Polar-orbiting, all-weather, day-and-night radar imaging

Polar-orbiting, multispectral optical, high-res imaging 

Optical and altimeter mission monitoring sea and land parameters

Payload for atmosphere chemistry monitoring on MTG-S

Mission to reduce data gaps between Envisat, and S-5

Payload for atmosphere chemistry monitoring on MetOp 2ndGen

Radar altimeter to measure sea-surface height globally

9-40m resolution, 6 days revisit at equator

10-60m resolution, 5 days revisit time 

300-1200m resolution, <2 days revisit 

8km resolution, 60 min revisit time

7-68km resolution, 1 day revisit 

7.5-50km resolution, 1 day revisit 

10 days revisit time

Key Features Mission In Orbit



MAIN USES OF COPERNICUS 
SENTINELS

SENTINEL-1 SENTINEL-2 SENTINEL-3 SENTINEL-4 SENTINEL-5 SENTINEL-5P SENTINEL-6
All-weather, day 

and night 

observations to 

support services for 

sea-ice monitoring, 

marine environment 

surveillance, ship 

detection, land-

surface motion risks, 

mapping of forest, 

water and soils, 

humanitarian aid and 

crisis management

Agriculture/vegetatio

n monitoring, soil and 

water cover, forest 

management, border 

and maritime 

surveillance, 

emergency 

management: floods, 

fires

Ocean forecast, 

climate change and 

operational 

oceanography: sea 

surface height, 

ocean color, oceanic 

carbon fluxes, 

monitoring river or 

lakes level

Continuous 

monitoring of 

atmospheric 

composition

focused on air quality 

over Europe, with 

main products Ozone 

(O3), Nitrogen 

Dioxide (NO2), 

Sulphur Dioxide 

(SO2), 

Formaldehyde 

(HCHO) and aerosol 

properties 

(Precursor of 

Sentinel-5) daily 

global monitoring of 

the main 

atmospheric 

pollutants (CH4 and 

O2 NO2 CO2 HC

HO, SO2) and two 

major greenhouse 

gases (CH4 and 

tropospheric O3)

Daily global 

monitoring for 

climate, air quality 

and ozone/surface 

UV applications, 

with key parameters 

O3, NO2, SO2, 

HCHO, CHOCHO, 

Aerosols, CH4 and 

stratospheric Ozone

Ocean forecast, 

climate change and 

real time ocean 

topography: wave 

height, ocean 

surface, wind speed 



Space

Component

S E N T I N E L  F A M I L Y  D E P L O Y M E N T  S C H E D U L E
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• 2025-onwards: Copernicus Expansion Missions / High-
Priority Candidate Missions (HPCMs)

Proposed by ESA leveraging on the User Requirements 
activity (NEXTSPACE) managed by EC/DG GROW

• 2030-onwards: Copernicus Space Component Second 
Generation

Enhanced continuity of current Sentinels

ESA architecture studies for both HPCMs and Second Generation 
Sentinel are currently on-going

#SPACE_COMPONENT EVOLUTION



#SPACE_COMPONENT  EVOLUTION 
6 candidate missisons (HPCM)

Anthropogenic CO2 

Monitoring
High Resolution 
Surface Temp

Polar Ice & Snow 
Topography

HyperSpectral
Imaging

Passive Microwave 
Imaging

L-band 
SAR



EXCEPTIONALLY, SOME SECURITY RESTRICTIONS MAY APPLY TO PROTECT THE SECURITY 

INTERESTS OF THE UNION OR ITS MEMBER STATES

THE COMMISSION HAS UNDERTAKEN AN ASSESSMENT OF THE COPERNICUS SECURITY 

FRAMEWORK WITH THE ASSISTANCE OF EXTERNAL CONSULTANTS.

COPERNICUS DATA POLICY
NEED TO DISTINGUISH BETWEEN DATA POLICY FOR: 

• SENTINEL DATA (FREE, FULL AND OPEN)

• COPERNICUS SERVICE PRODUCTS (FREE, FULL AND OPEN)

• 3RD PARTY DATA (DATA POLICY OF THE PROVIDER) 



150+ TB data downloaded every day
150 PB archive since start
87 PB downloaded (November 2018)

34,000 products ingested in the last 24h
100,000 downloads in the last 24h

#DATA_VOLUMES



DATA DISSEMINATION MEANS

HUB TO HUB 

CONNECTIONS

EUMETCAST IN 

AFRICA

PARTNERSHIP 

WITH DIAS

COOPERATION 

WITH 

DG CNECT ON 

SPECIFIC 

INSTRASTRUCTURE

S

RED CLARA (SOUTH

AMERICA)

DISTRIBUTION OF 

COPERNICUS DATA VIA 

GEANT NETWORK

TRANSATLANTIC CABLE



COPERNICUS DATA ACCESS OVERVIEW

WWW.CREODIAS.EU WWW.MUNDIWEBSERVICES.COMWWW.ONDA-DIAS.COM WWW.SOBLOO.EU WWW.WEKEO.EU

NO MORE LARGE FILES DOWNLOADS

NO MORE STORAGE ISSUES

THE DIAS & WHERE TO REACH THEM 

http://www.creaodias.eu
http://www.mundiservices.com
http://www.onda-dias.com
http://www.sabloo.eu
http://www.wekeo.eu


#USER_UPTAKE

MORE THAN 320.000 USERS

March 2019

ESA « OPEN ACCESS HUB »
208,000 registered users (March 2019)
33,000 « active users » (Nov 2017)



#USER_UPTAKE
Does not include
• National Mirror Sites (e.g. CODE-DE, PEPS)
• AWS, Google, Planet
• Private platforms (e.g. Visioterra, EO Browser, Adam 

Platform)
• Users of services information
• Users of Copernicus-enabled applications (e.g. Meteo 

Pollen, Plume Labs)
• End-user and field users (e.g. English Environment Agency 

Water Patrol)
• DIAS (Ramping Up)



USER DRIVEN 

APPROACH

USE

RS

POLICY MAKERS
PUBLI

C

PRIVATE / COMMERCIAL

LANDATMOSPHERE MARINE CLIMATE EMERGENCY
SECURIT

Y

OBSERVATIO

N
IN SITU INFRASTRUCTURESSPACE INFRASTRUCTURES

FARMINGICE MONITORINGAIR QUALITY FLOOD SURVEILLANCECLIMATE CHANGE



Land

Monitoring Global

B e n e f i t  a r e a s  a n d  p r o d u c t s  e x a m p l e s

Pan-European

Local

% of built-up areaEU Land Cover Specific land cover info
Hydrographic and 
elevation reference maps
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Ecosystems

Biodiversity

Agriculture

Forestry

Energy 

Natural Resources

Water

Urban planning



Marine 

Monitoring

B e n e f i t  a r e a s  a n d  p r o d u c t s  e x a m p l e s
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Marine safety

Marine resources 

Coastal and marine 
environment

Climate and 
meteorological 
forecasting

Other: Transport, 
Tourism, Environment, 
Pollution, Energy, etc. 

Sea Level

Ocean Salinity

Ocean Temperature

Sea Ice

Wind and Waves

Ocean Currents

Ocean Colour / Biogeochemistry (e.g. 

optics, chlorophyill, biology, chemistry )



Atmosphere

Monitoring

B e n e f i t  a r e a s  a n d  p r o d u c t s  e x a m p l e s

Air Quality and Atmospheric Composition

Climate forcing

Ozone layer & UV

Solar radiation

Emissions and surface fluxes
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Health

Environment

Pollution

Climate

Renewable Energy 



Climate

Change

B e n e f i t  a r e a s  a n d  p r o d u c t s  e x a m p l e s

Consistent Estimates of the 
Essential Climate Variables (ECVs) 

Global and Regional 
Reanalyses

Seasonal Forecasts
And Climate Projections

Support to Mitigation and
Adaptation Strategies
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Climate change

Mitigation and 
adaptation

Weather forecast

Pollution

Environment

Health 



Emergency

Management

B e n e f i t  a r e a s  a n d  p r o d u c t s  e x a m p l e s

Disaster Emergency 
Situations

Humanitarian Crises
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EFAS = European Flood Awareness System;
EFFIS=European Forest Fire Information System

Rapid Mapping:
• Reference Maps
• Delineation Maps
• Grading Maps

Risk & Recovery Mapping:
• Reference Maps
• Pre-disaster Situation Maps
• Post-disaster Situation Maps

Early Warning: 
• Floods: EFAS & GFAS
• Forest Fires:  EFFIS & GWIS
• Droughts: EDO & GDO



Security

B e n e f i t  a r e a s  a n d  p r o d u c t s  e x a m p l e s

• Coastal monitoring
• Pre-frontier monitoring
• Reference mapping

• Road network status assessment
• Conflict damage assessment
• Critical infrastructure analysis 
• Reference map
• Support to evacuation plans
• Crisis situation map
• Border map
• Camp analysis

• Maritime surveillance of an area                                    
of interest

• Vessel detection 
• Vessel tracking and reporting
• Vessel anomaly detection
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Border Surveillance

Maritime Surveillance

Support to EU External 
Action



#COPERNICUS_SERVICES

Additional services will be considered to
meet unsatisfied or emerging needs (non-
exhaustive):

– Monitoring CO2 to estimate anthropogenic emissions (priority)

– Climate Change and sustainable development

– Changes in the Arctic

– Cultural Heritage

– Agriculture

Under discussion with Member States (Council) and European Parliament



COPERNICUS SERVICES APPLICATIONS

TRANSPOR

T

TOURISM SECURITY & DEFENCE

ENERGY & NATURAL RESOURCESINSURANCE & DISASTER MGT.FORESTRYHEALTH

URBAN PLANNING

DEVELOPPMENT & COOPERATION CLIMATE CHANGE & ENVIRONMENT
BLUE ECONOMY



Copernicus

“ C O O L ”  A P P L I C A T I O N S :  N E W S
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Copernicus
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Copernicus

“ C O O L ”  A P P L I C A T I O N S :  A I / M L
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Copernicus
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Copernicus

“ C O O L ”  A P P L I C A T I O N S :  

C O P E R N I C U S 4 C I T I Z E N S



Copernicus

T h e  C o p e r n i c u s  S t a r t u p  P r o g r a m m e



WWW.COPERNICUS.EU

COPERNICUS EU  


