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ESA EO Vision:

Taking the Pulse of our Planet






ESA-Developed Earth Observation Satellites
16 in operation

38 under development
14 under preparation 



Third Party Missions



The Big Data Revolution

Daily Data Production 
Sentinels

Daily Data Dissemination 
Sentinels

25 TB

250 TB

Copernicus is the largest producer of EO data in the world

All global 
landmass is 

observed every 5 
days at 10m 
resolution

This has never 
happened before

All this data is available:

Freely and openly worldwide

With long-term continuity well
beyond 2030



CRISTAL – Polar Ice & Snow Topography

CIMR – Passive Microwave Radiometer

CO2M - Anthropogenic CO2 Monitoring

CHIME – Hyperspectral Imaging Mission

ROSE-L – L-band SAR Mission

LST – Land Surface Temperature Mission

Causes of 
Climate Change 

Agriculture & Water 
Productivity

Effects of
Climate Change

Food Security, Soil, 
Minerals, Biodiversity

Sea: Surface Temp. 
& Ice Concentration 

Vegetation & Ground 
Motion & Moisture

Copernicus Sentinel Expansion Missions



* 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



Sentinel Users and Data Access

Sentinel access 
through:

• EU/ESA Copernicus 
Open Access Hub

• 6 Copernicus services

• 18 ESA Member State 
hubs 

• NASA, NOAA, USGS, 
Geoscience Australia

• Commercial hubs
Status 

Oct. 2020



Big Data Challenges

Innovation Timeliness Mission synergies Diversity

Data volume Data continuity Data sharing Data quality



http://storyofchange.net

“Move the algorithm/user to the data”



DIAS – Creating an EO Data Ecosystem

• 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 2018
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EO Platform Ecosystem



13

The EO
Information
Factory

Algo
Hosting

VI
SAT
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The prevailing capability gap

 EO paradigm change has not been completed (mentally, technologically)

Some observations: 

 European EO data is not primarily exploited in European platforms

 European capabilities suffer from fragmentation

 Data science and EO science/value-adding are increasingly converging 

 Open source libraries and tools are becoming more capable and dominant 
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The prevailing capability gap

• EO communities (scientists, value adders, etc.) expect intuitive coding interfaces 
rather than complicated web APIs and engineering standards

land.copernicus.eu http://opengeospatial.github.io
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The prevailing capability gap

• Many EO users do not want to worry about or pre-specify their ICT needs in terms 
of VM specs for cloud based processing and analytics of EO data; 

sobloo.eu/sites/default/files/Cloud Services
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The prevailing capability gap

• File based data access limits productivity and lowers scientific value of EO data 
repositories

https://f-tep.comhttps://f-tep.com
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The prevailing capability gap

• Users require ability to manipulate individual pixels as well as a straight forward 
mechanism for running large-scale / continental processing tasks
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Enter: openEO platform
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H2020 openEO

• Foundational work on interconnecting clouds, 
EO data and processing;

• Conceptually well aligned with ESA Open Earth 
Engine Tender;
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Transition from H2020 towards operational service

openEO develops an open API to
connect R, python, JavaScript and other
clients to big Earth observation back-
ends in a simple an unified way.

openEO is an H2020 project funded
under call EO-2-2017: EO Big Data
Shift, under grant number 776242. The
project runs from Oct 2017 to Sept2020.

FUNDING
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openEO platform - Key concepts driving development

Key concepts for addressing the capability gap:

Abstracting complexity: intuitive analytics & programming libraries, dynamic 
resource allocation, federated cloud environments (EODC, TerraScope, 
CreoDIAS, EuroDataCube);

Providing transparency: Transparency of source code, scientific integrity & 
reproducibility, clarity & prior estimation of costing, confidentiality of IPR;

Pixel to continental scalability: pixel-level data access, scalable “building 
block” processes, clear roadmap for continental-global scale processing;
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openEO platform – ESA hopes & expectations

• Continuous increase of useful and innovative processing and analytic functionality:
 9 Use cases planned + additional activities
 Resulting building blocks for the community
 User algorithm hosting via UDFs (?)

• Active community engagement: 
 Collaboration, sharing and co-creation of code, data and workflows
 Respond to changing community requirements 

• Establish openEO platform as a viable alternative: 
 Business model and license packages to match community requirements
 Implement key concepts & demonstrate technical excellence
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openEO platform

 Key note on openEO platform during 
EO Platforms session:

14/10/2021, 14:50

 Phi week side event with public 
launch of openEO platform, hands-on 

workshop, best-ideas competition
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Thank you for listening

Patrick.Griffiths@esa.int
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