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Satellites
28 under development

13 in operation 
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Science: Earth Explorers

GOCE 2009 – 2013 

SMOS 2009 – Present 

Cryosat 2010 – Present 

Swarm 2013 – Present 

Aeolus 2018

EarthCARE 2020

Biomass 2021

FLEX 2022
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Copernicus – European Leadership in EO
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Meteorological Systems

< Current Systems

< Post-2020 Systems

Satellite Operations & 

Data Exploitation by 

EUMETSAT
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Data Exploitation & 
Innovation
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GOCE: Earth's Geoid

© ESA/HPF/DLR

Most 
precise 

geoid ever 
produced
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Land Ice Melting

Antarctic Ice Sheet Monitoring

Based on Cryosat data over three years (2010 – 2013)

© CPOM/Leeds/ESA
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Global & System View by Copernicus

Chlorophyll

Soil Moisture

Sea Surface TemperatureSea Level Height

Carbon Dioxide Nitrous Oxyde
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Agricultural Land Use

Distinguishing 15 crop types 
Germany

Mixed Sentinel-2 and Landsat-8 Data

© Humboldt 
University Berlin
P. Griffiths 



Slide  12

Air Pollution

NO2 Concentration Europe
Sentinel-5P

7 Nov. 2017
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Security: Migration

< Refugee camp, near the city 
of Zarqa, Jordan.

^ Boats for use of human 
trafficking in the Mediterranean. 
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* ESA Sentinel Data Policy (Sep 2013) and EU Delegated Act on 
Copernicus Data and Information Policy (Dec 2013)

Copernicus Sentinel Data Policy

Sentinel data are available:

 Free, Full and Open*

 Over very long term

 Systematically, Operationally
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Creating an EO Data Ecosystem

DIAS

• Copernicus Data and Information 

Access Services

• Common DG-GROW-ESA approach to 

EO data exploitation with Copernicus 

at its core

• Create & enable European EO Data 

ecosystem for research & business

• Started in June 2017
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Big Data Revolution

ESA EO Data Archive
Petabyte
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Registered Sentinel Users

Copernicus User 
Uptake

The real number of users
is much higher but
unknown due to the free,
full & open data policy.
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Supporting diverse Stakeholders
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EO Supporting Global Policies

Disaster Risk 
Reduction

Sustainable 
Development

Climate Action

Sendai FrameworkUN SDGs Paris Agreement

Adequate Response 
& Resilience

Measuring Status
& Progress

Monitoring & 
Understanding
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6 years of soil moisture over Africa

Soil Moisture for Drought Monitoring

Anticipated crop failure
can be used to predict &
prevent famine
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Climate Action: ESA Contributions

© UNFCCC 2014

Monitoring & Understanding

ESA Climate Change Initiative (ECVs)

Copernicus Climate Change Service (Sentinels for C3S)

Space Climate Observatory (One Planet Summit)

COP21 Climate Conference

Le Bourget, 2015
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Climate Change: Causes

© ESA CCI / 
Planetary Visions

21 Feb. 2018

+9% ppm 
in just 15 years time

Atmospheric 
Carbon 
Dioxide



Disaster Risk Reduction: ESA Contributions

Adequate Response & Resilience

© UN 2015

Crisis Response
International Charter “Space and 
Major Disasters”

Disaster Prevention Space Information for a 
Resilient SocietyEarly Warning & Alert

Post-Disaster Assessment Space Information for a 
Resilient SocietyRecovery & Reconstruction

UNDP: "Every dollar spent on preparing for disasters saves seven dollars 
in economic losses.”
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Floods in Bolivia – Crisis Response

Satellites detected 
waters over the 
Cochabamba 
department

Charter Activation 
#578 – Feb. 2018

Copyright: Sentinel-1 © Copernicus 
Sentinel data (2018)
RADARSAT-2 Data and Products © 
Maxar Technologies Ltd. (2018)
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Blockchain

Internet of Things

AI - ML - DL

Cloud Computing

Miniaturisation

Big Data

Exploitation Platforms

Crowdsourcing

Embracing Transformative Technologies



Mega-
constellations

High Altitude 
Pseudo 

Satellites

SmallSats

Exploring new EO Data Platforms
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Thank you for your attention!

www.esa.int


