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W h y  C o p e r n i c u s  ?



Copernicus

C O P E R N I C U S  I N  B R I E F

• The Copernicus programme  (REGULATION (EU) No 377/2014) is a cornerstone 
of the European Union´ efforts:

– To monitor the Earth, its environment and ecosystems

– To ensure its citizens are prepared and protected  for crises, security 
risks and natural or man-made disasters

• Places a world of insight (data and information) about our planet at the 
disposal of citizens, public authorities and policy makers, scientists, 
entrepreneurs and businesses on a full, free and open basis

• Is a tool for economic development and a driver for the digital economy

http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32014R0377&from=EN
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C O P E R N I C U S  H I S T O R Y
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C o p e r n i c u s  t i m e l i n e … a n  o t h e r  p e r s p e c t i v e

Space 
Programme  
for Europe

€4.8Bn

HORIZON 
EUROPEH2020FP7FP6

ESA contributes with additional 25-30 %
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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

added-value products

Sentinels
Contributing missions

6 services use Earth Observation 
data to deliver



Copernicus

COPERNICUS INFRASTRUCTURE

• Space

• In-situ
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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

added-value products

Sentinels
Contributing missions

6 services use Earth Observation 
data to deliver



Copernicus

T H E  S E N T I N E L S
Sentinel Mission and Status Key Features

SENTINEL-1: 
4-40m resolution, 3 day revisit at equator

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

2 Sats in 
orbit

SENTINEL-2: 
10-60m resolution, 5 days revisit time 

2 Sats in 
Orbit

Polar-orbiting, multispectral 
optical, high-res imaging 

SENTINEL-3: 
300-1200m resolution, <2 days revisit 

2 Sat in 
Orbit

Optical and altimeter mission 
monitoring sea and land parameters

SENTINEL-4:  
8km resolution, 60 min revisit time

1st Launch 
in 2023

Payload for atmosphere 
chemistry monitoring on MTG-S

SENTINEL-5p: 
7-68km resolution, 1 day revisit 

1 Sat in 
Orbit

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

SENTINEL-5: 
7.5-50km resolution, 1 day revisit 

1st Launch 
in 2023

Payload for atmosphere chemistry 
monitoring on MetOp 2ndGen

SENTINEL-6:  
10 day revisit time

1st Launch 
in 2020

Radar altimeter to measure sea-
surface height globally



Copernicus

D e p l o y m e n t S c h e d u l e









Continuity up to 2030 and beyond









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/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
(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 
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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

added-value products

Sentinels
Contributing missions

6 services use Earth Observation 
data to deliver



Copernicus

T H E  C O N T R I B U T I N G  M I S S I O N S
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Copernicus

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

added-value products

Sentinels
Contributing missions

6 services use Earth Observation 
data to deliver



In situ

I N - S I T U C O M P O N E N T :  O V E R V I E W

• In situ data = "observation data from ground-, sea-, or air-borne 
sensors, reference and ancillary data licensed or provided for use in 
Copernicus" (Copernicus regulation – article 3) 

• Use of In situ data: 

– Validate & calibrate Copernicus products

– Reliable information services



Copernicus

COPERNICUS SERVICES
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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

added-value products

Sentinels
Contributing missions

6 services use Earth Observation 
data to deliver



Copernicus

C O P E R N I C U S  S I X  S E R V I C E S

Marine 
Environment

Land 
Monitoring

Atmosphere 
Monitoring

Emergency 
Management

Security

Climate 
Change



Copernicus

With thanks and acknowledgements to ESA, EUMETSAT and Copernicus services
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Land Monitoring Service (pan-EU & local)

Land Monitoring Service (global)

Marine Environment Monitoring Service

Atmosphere Monitoring Service

Climate Monitoring Service

Emergency Management Service

Security Service (Border surveillance)

Security Service (Maritime Surveillance)

Security Service (Support to External Action)

In-situ Coordination

JRC

JRC



Land
Monitoring

Global

G l o b a l  L a n d :  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

Ecosystems

Biodiversity

Agriculture

Forestry

Energy 

Natural Resources

Water

Urban planning



Land
Monitoring

LAI

Vegetation Index

Dry Matter Productivity

Land Surface Temperature

Burnt Areas

FaPAR

Albedo

Global Land

Water bodies v2 (NEW)



Marine 
Monitoring

M a r i n e  M o n i t o r i n g :  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

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

Ocean Currents

Ocean Colour / Biogeochemistry 
(e.g. optics, chlorophyil, biology, chemistry )



Marine 
Monitoring

M a r i n e  E n v i r o n m e n t M o n i t o r i n g  S e r v i c e

 Global and Regional
 Real time and Reanalyses
 Satellite & In Situ obs. 

and Models

Ice

Temperature
Salinity

Sea Level

A 3D and consistent 
estimation of the 

ocean state

Currents

Biogeochemistry



Atmosphere
Monitoring

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

UV Information

Stratospheric  

Ozone

Emissions
Global

Forecasts

NO2Air Quality 
forecast

and 
(Re-)Analysis



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

Climate change

Mitigation and 
adaptation

Weather forecast

Pollution

Environment

Health 



Climate
Change

A  s o u r c e  f o r  e s s e n t i a l  c l i m a t e  v a r i a b l e s

How is the 
climate 

changing?

Observation
s &

Re-analysis

What is 
the rate of 
change?

Forecasts &
Projections

What are 
the societal 

impacts?

Climate 
indicators &

Sectoral
information



Climate
Change

S e c t o r a l  I n f o r m a t i o n  S y s t e m



Atmosphere
Monitoring

E m e r g e n c y  M o n i t o r i n g  S e r v i c e  O v e r v i e w

Flood
Awareness 
Systems

EARLY WARNING & 
MONITORING SYSTEMS

Drought
Observatory

ON-DEMAND MAPPING

Rapid Mapping

Risk & Recovery Mapping Forest Fire
Information 
Systems

covers entire 
DRM cycle



Atmosphere
Monitoring

R a p i d  M a p p i n g  A c t i v a t i o n s  2 0 1 2 - 2 0 1 9

EMSR Activations
(03.2012 - 10.2019)

Earthquake

Flood

Humanitarian

Other

Storm

Volcanic activity

Wildfire



Copernicus

S e n t i n e l - 1 A  a n d S e n t i n e l - 1 B  c o m b i n e d u s e

Central Italy M6.5 earthquake, 30 October 2016



Security

S e c u r i t y :  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

Border Surveillance

Maritime Surveillance

Support to EU External 
Action



Security

S u p p o r t  t o  B o r d e r  S u r v e i l l a n c e

On request

• S1 Coastal Monitoring

• S2 Pre-frontier Monitoring

• S3 Reference Mapping

• S4 Surveillance of Maritime Areas of Interest

• S5 Vessel Detection

• S7 Vessel Anomaly Detection

Permanent

• S6 Vessel Tracking and Reporting

• S8 Environmental Assessment

FRONTEX is the Copernicus  
Entrusted Entity for the 
implementation of the Copernicus 
Border Surveillance Component of 
the Security Service

Since Dec2015

List of Products

1



Security

S u p p o r t  t o  M a r i t i m e  S u r v e i l l a n c e

EMSA is the Copernicus  Entrusted 
Entity for the implementation of 
the Copernicus Maritime 
Surveillance Service 

To support users by providing a 
better understanding and 
improved monitoring of activities 
at sea

Since Nov 2015

List of Products

2

Fisheries Control
Maritime Safety and 

Security
Law Enforcement

Customs
Marine Environment 

Monitoring
Other (defence, anti-

piracy)

http://emsa.europa.eu/index.php


Security

S u p p o r t  t o  E U  E x t e r n a l  A c t i o n s

SATCEN is the Copernicus  
Entrusted 
Entity for the 
implementation of the 
Support to EU External Actions 
Services 

Since May 2017

List of Products

23



Climate
Change

T H E  B I G  D A T A  C H A L L E N G E

• Massive amounts of data
• Full, open and free-of-charge
• Ease of access and use

• Different types of dissemination
infrastructures

• Member States Collaborative  Ground 
Segment

• New technology developments

• ICT and EO cross-fertilisation

• Interoperability with non-EO datasets 

• Public programmes as enablers

• Growth and jobs in downstream sector
Over 16 TB data / day

35
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I n t e r n a t i o n a l  C o o p e r a t i o n



Copernicus

Outlook – Space component  2021 - 2027

Both, current and expansion 

missions are replaced by NG 

missions Current Sentinel constellation

Sentinel Expansion

2014

Sentinel Next Generation

Providing new 
observation needs

Providing long term continuity

Continuity: strong investment in existing 
services

Evolution to match the needs: climate change, 
the arctic and sustainable development; 
security/defense, IoT

Adaption to new realities: new space, strategic 
autonomy on key systems, geopolitical 
realities



Copernicus

C o p e r n i c u s  E v o l u t i o n  – E x p a n s i o n  p h a s e

6 priority challenges have been identified …

Causes Climate 
Change

Agriculture & Urban
Mgmt.

Effects Climate Change
Food Security, Soil & 
Minerals

Sea Ice & Hydrology
Soil, Vegetation & 
Ground Motion



Copernicus

M i s s i o n s  v s  U s e r  n e e d s

Proposed Mission Primary Observation Requirements to be addressed

CO2 Monitoring of anthropogenic CO2 emissions at country/regional and megacities scale CO2M

Changes in the 
Arctic: Passive 
Microwave
Radiometer

Sub-daily monitoring of Sea Ice concentration in the Arctic @ minimum 15KM2 resolution in support of 
ship navigation

CIMR

Thermal Infrared Crop-water use in support of agricultural production, Food security, water management and water 
abstraction policies

LSTM

Polar Ice and Snow 
topography mission

Land ice elevation and sea-ice thickness and snow loading in support of climate change applications CRISTAL

L-Band SAR Mission Measurements of forest cover, Ground movement and deformation ROSE-L

Hyperspectral
measurements

Sustainable use of natural resources, i.e. in Agriculture (nutrients, water, soil properties), exploration of 
raw materials and mine environment management

CHIME



Political Priorities for the next 
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



Copernicus

C o p e r n i c u s  a n d  C O V I D  1 9

NO2 Total Column

Mid-March to mid-April 2019 Mid-March to mid-April 2020

S-5P is the 1st satellite to provide credible measurements of air quality.
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C o p e r n i c u s  a n d  C O V I D  1 9

C3S helps health experts explore how temperature and humidity affect virus spread

https://climate.copernicus.eu/c3s-helps-health-experts-explore-how-temperature-and-humidity-affect-virus-spread

Recent research suggests that the spread of the new coronavirus (SARS-CoV-2) could be affected by temperature 
and humidity, so the C3S has worked with environmental software experts B-Open to develop an application that 
maps mortalities against temperature and humidity data. The application allows health authorities and 
epidemiology centres to explore the claims that temperature and humidity could affect the spread of coronavirus

https://www.bopen.eu/
https://cds.climate.copernicus.eu/apps/c3s/app-c3s-monthly-climate-covid-19-explorer


Copernicus

C o p e r n i v u s a n d  C O V I D  1 9

ROME
Easter Morning

2020

2018
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Copernicus EU www.copernicus.eu

Copernicus EU

T h a n k  y o u  f o r  y o u r  
a t t e n t i o n

European Commission

www.copernicus.eu


