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C O P E R N I C U S  A R C H I T E C T U R E

ΧŀŘŘŜŘ-value products

Sentinels

Contributing missions

6 services use Earth Observation 
Řŀǘŀ ǘƻ ŘŜƭƛǾŜǊΧ
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ESA contributeswith additional25-30 %
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T h e  c u r r e n t e v o l u t i o n o f  s p a c e i n  E u r o p e
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IN SUPPORT OF TRANSITION

GREEN

DIGITAL

RESILIENT

Political Priorities for 
the European 

Commission 2019-
2024

1. A European Green Deal
2. An economy that works for people
3. A Europe fit for the digital age
4. Protecting our European way of life
5. A stronger Europe in the world
6. A new push for European democracy

#vdLcommission
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C o p e r n i c u s  e v o l u t i o n Χ

1- Data

Acquisition

2-
Services

3- Access & 
Distribution 

4- User 
uptake
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MAIN USES OF COPERNICUSSENTINELS

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/vegetation 
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 HCHO, 
SO2) and two major 
greenhouse gases 

(CH4and 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 

.ƭƻŎƪ мΥŘŀǘŀ ŀŎǉǳƛǎƛǘƛƻƴΧ ǘƘŜ ǎŜƴǘƛƴŜƭǎ



Space

Component

CO2M 
Copernicus Anthropogenic CO2 Monitoring

CO2, NO2, Aerosols Imaging Spectrometer  
(VNIR/SWIR), Polarimeter

CRISTAL 
Copernicus Polar Ice & Snow Topography

Radar altimeter 

HR microwave radiometer

CIMR

Sea-ice, sea surface temperature, salinity

Copernicus Imaging Microwave Radiometer

Multi-frequency L-band Radiometer

LSTM
Land Surface Temperature Monitoring

VNIR/TIR scanning radiometer

CHIME

Copernicus Hyperspectral Imaging Mission 

for the Environment (VNIR/SWIR)

ROSE-L

Observation under vegetation, 

cryosphere, soil

L-band SAR

optical

opticaloptical

B l o c k  м Υ Ř ŀ ǘ ŀ  ŀ Ŏ ǉ ǳ ƛ ǎ ƛ ǘ ƛ ƻ ƴ Χ ƴ Ŝ ǿ  Ƴ ƛ ǎ ǎ ƛ ƻ ƴ ǎ

BUDGET
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6 candidate missions ςcontracts awarded Decision point Summer 2021 for 
production
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Block  2 :  Data  and  serv ices  p rocess ing

Marine 
Environment

Land 
Monitoring

Atmosphere 
Monitoring

Emergency 
Management

Security

Climate 
Change



Copernicus

Å Massive amounts of data

Å Full, open and free-of-charge

Å Ease of access and use
Å Different types of dissemination

infrastructures (DIAS)

Å New technology developments

Å ICT and EO cross-fertilisation

Å Interoperability with non-EO datasets 

Å Copernicus mirrors at national level

Å Growth and jobs in downstream sector

Over 16 TB data / day
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Block 3 ςData & Information Access
Copernicus vs big data for business, science and skills



User

Uptake

B l o c k  4  ς F o s t e r i n g  u p t a k e
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Å Turn Green Deal and Digital Agenda into business development
opportunities

Å Fosterthe competitivenessand innovation potential

Å Establishglobal leadership in space-basedmonitoring and decision
support products

Å EUSPAsupportingandscalingEUpublic andprivate sectorsolutions

ï Global market for EU-developed space-based information
products

ï Skilling and capacity building (Copernicus academies,
Ŝ[ŜŀǊƴƛƴƎ Σstructural funds)

Å Cassini/EIBto invest in startups/SMEsandscalingup

Re-energise the downstream segment of Copernicus

H
O
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C O P E R N I C U S  A R C H I T E C T U R E

ΧŀŘŘŜŘ-value products

Sentinels

Contributing missions

6 services use Earth Observation 
Řŀǘŀ ǘƻ ŘŜƭƛǾŜǊΧ



Atmosphere

Monitoring
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C o p e r n i c u s  A t m o s p h e r e  M o n i t o r i n g  S e r v i c e

Transforming satellite 
observations into user-
driven services.



Atmosphere

Monitoring

Solar radiation 
and UV index

Ozone layer

Bottom-up 

emissions and 

surface fluxes of 

greenhouse gases

Global analyses, forecasts and 

reanalyses (2003-...)

NO2

European Air 

Quality and 

products in 

support of 

policy users

Climate forcings

atmosphere.copernicus.euC A M S  d a t a  i s  f u l l y  o p e n  a n d  f r e e  o f  c h a r g e

http:// atmosphere.copernicus.eu



Atmosphere

Monitoring

C H 4  e m i s s i o n :  C A M S  a v a i l a b l e  p r o d u c t s ( 1 / 2 )

High-resolution satellite observations of CH4
Å Sentinel-5P TropOMICH4 product (worldwide) 

Å Unprecedented pixel size (5 km x 3.5 km) 

Å Biases(due to clouds, surface temperatureΣ ǎǳǊŦŀŎŜ ǊŜŦƭŜŎǘŀƴŎŜΧύ 
depend upon location, season

CAMS άǘƻǇ-Řƻǿƴέ ŜƳƛǎǎƛƻƴǎ ƻŦ /I4

Å Monthly averages from January 2009 to December 2019

Å Based on surface and satellite (GOSAT, Japan) remote-sensing

Å Coarse horizontal resolution 3º x 2º

Å Optimisationof separate components: wildfires, wetlands, rice and 
the rest (other)

/!a{ άōƻǘǘƻƳ-ǳǇέ /Iп ŜƳƛǎǎƛƻƴǎΥ 

Å Annual averages (2003-2020) with monthly factors

Å Worldwide, 10 km horizontal resolution

Å мн ŘƛŦŦŜǊŜƴǘ ƘǳƳŀƴ ŀŎǘƛǾƛǘȅ ǎŜŎǘƻǊǎΥ ŀƎǊƛŎǳƭǘǳǊŜΣ ǎƘƛǇǇƛƴƎΣ ƛƴŘǳǎǘǊȅΧ



Atmosphere

Monitoring

C H 4  e m i s s i o n :  C A M S  a v a i l a b l e  p r o d u c t s ( 2 / 2 )

CAMS worldwide CH4 forecasts: 
ÅWhat are the expected concentrations of 

methane in the world over the next five days? 
Depends on emissions and weather.

CAMS CH4άŀƴƻƳŀƭƛŜǎέ ƳƻƴƛǘƻǊƛƴƎ

Å5ƻ ƳƻŘŜƭ άŜȄǇŜŎǘŜŘέ /I4 concentrations and 
incoming Sentinel-5P observations differ?

Å Are there potential anomalies?


