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The grand challenges that face humankind require more than 
ever that scientists advance their understanding of the planet, its 
processes and its interactions with human activities and translate 
that knowledge into information, policy advice and services for 
the benefit of citizens, their business and their lives. 

Global Challenges



Slide  4

Satellites
28 under development

14 in operation 
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EO Science for Society #EO4society

EO Science for Society (EOEP5 Block 4) built on successes
of previous ESA exploitation activities: 
• adapting  them to the new European EO context 

• responding to recommendations of programmatic and scientific review.  

MAIN OBJECTIVES

• Foster scientific excellence 

• Pioneer new EO applications

• Stimulate downstream industry growth

• Support international responses to global societal challenges

• Develop platforms technical capabilities

• Build network of resources
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eo4society.esa.int

http://eo4society.esa.int/
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• Permanently open call

• Framework to rapidly 

respond to new innovative 

ideas from bidders.

• No submission deadline.

• Applications: 

http://emits.sso.esa.int/

Opportunities – Open call

EO Science for Society Open call for proposals
EOEP-5 Block 4

https://t.co/HIpz3KvSmB
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EO Science for Society #EO4society
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Engaging international 
Science community

Advancing  EO methods 
and Techniques

Developing Open Science  
Practices-Tools

Advancing Earth 
System Science 

Developing Open Science 2.0  activities and 
practices using latest tools and techniques

R&D studies maximizing scientific exploitation of EO 
missions in terms of new methods and products;

Continuous dialogue with the international 
scientific community with special focus on the young 
generations

Addressing major open questions in Earth system 
science in close collaboration with major international 
science efforts.

Translating Exploitation 
Results into Novel 
Mission concepts

Reinforcing the role of exploitation results as a driver 
for future missions

EO Scientific Data Exploitation: Action Lines
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#EO4society – Consultations

Thematic 
Workshops 

Science User

Recommendations

Work Plan

Definition

PBEO 
Approval

Invitations 
to Tender

Feedback 
at next 

workshop
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FRINGE 2017 5-9 June 2017|Aalto University| Helsinki, Finland

Advances in the Science and Applications of SAR Interferometry and Sentinel-1 InSAR Workshop

• 10th InSAR workshop organised by ESA
• 480 participants from 47 countries
• 5 days of workshop with 15 thematic and two poster 

sessions
• 160 oral presentations and 305 posters

Photo: Eemil PraksPhoto: Eemil Praks
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Engaging Science communitiesEngaging the International Science Community

Main Workshops and Conferences

• Presenting progress

• Reviewing scientific 
results

• Consult with the 
scientific community

• Getting 
recommendations

• Collecting feedback

• Driving future activities

• Networking
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Engaging Science communitiesEngaging the International Science Community

Planned Advance Training Events 2018

• 8th Advance Training on Land Remote Sensing, 10-14 September 2018, 
University of Leicester, UK

• 2nd Advance Training on Cryosphere Remote Sensing, 11-16 June 2018, 
University Centre in Svalbard, NO

• NASA-ESA Trans-Atlantic Training on LULC, Zagreb, June 2018

• Advance Course on Radar Polarimetry 2019, 22-25 January, 2019, ESA-
ESRIN, Frascati, Italy

• 3rd Advance Training on Atmospheric Remote Sensing, TBD
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71 Participants from 20 countries

9th ESA Earth Observation Summer School

• Austria

• UK

• China

• Croatia

• Denmark

• Estonia

• Finland

• France

• Germany

• Greece

• India

• Italy

• Lebanon

• Nigeria

Maters
32%

PhD
51%

Post-
Doc

14%

Professi
onal

3%• Poland

• Portugal

• Romania

• Spain

• Sweden

• Turkey

Female, 
39 Male, 

32

Participant Gender



ESA UNCLASSIFIED - For Official Use 08/03/2017 | Slide  19

Lecturers: 15 Programme Week 1
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Practical Session Trainers: 13 Programme Week 2
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9th ESA Earth Observation Summer School
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Livestream

672 Views on Day 1!
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 SNAP: Visualisation & processing of Sentinel 1, 2 and 3 data and other

optical data and SAR data; http://step.esa.int/

 Delay-Doppler Altimetry Studio (DeDop): provide means to users to

understand and use the low levels of Altimetry data and how these data

are processed, by providing them with a Fully Adaptable and

Configureable DDP and a friendly user interface. http://dedop.org/

 Broadview Radar Altimetry Toolbox (BRAT): facilitates the processing

of radar altimetry data; reads all previous and current altimetry missions’

data; http://earth.esa.int/brat.

 ESA Atmospheric Toolbox (BEAT): aims to provide scientists with tools

for ingesting, processing, and analyzing atmospheric remote sensing data;

http://www.stcorp.nl/beat/download/

ESA ToolBoxes

http://step.esa.int/
http://dedop.org/
http://earth.esa.int/brat
http://www.stcorp.nl/beat/download/
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Engaging the International Science Community

The Living Planet Fellowship call 2017

• Supporting the next generation of ESA PIs (young 
scientists at post-doc level);

• Support leading edge research activities for 2 years 
in a co-funding scheme (ESA contribution up to 
99KEuro). 

• Main focus on scientific excellent: innovative EO 
methods, novel products, new Earth system science 
results;

• Foster concrete research actions towards the 
achievement of the challenges of the ESA science 
strategy.

• Promote better interactions and links between ESA 
and the next generation of scientists in member states 
via stages in ESA and other European research 
centres; 
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Engaging international 
Science community

Advancing  EO methods 
and Techniques

Developing Open Science  
Practices-Tools

Advancing Earth 
System Science 

Developing Open Science 2.0  activities and 
practices using latest tools and techniques

R&D studies maximizing scientific exploitation of EO 
missions in terms of new methods and products;

Continuous dialogue with the international 
scientific community with special focus on the young 
generations

Addressing major open questions in Earth system 
science in close collaboration with major international 
science efforts.

Translating Exploitation 
Results into Novel 
Mission concepts

Reinforcing the role of exploitation results as a driver 
for future missions

EO Scientific Data Exploitation: Action Lines
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ESA SAR MOOC “Echoes in Space”

First SAR MOOC, began 9th October 2017 

Due to last for 5 weeks

Assumes no previous knowledge of SAR

The content is divided into modules 

including: 

1. History of SAR remote sensing

2. SAR geometry

3. Land applications of SAR

4. Water applications of SAR 

5. SAR applied to hazard monitoring

5273 registered 

3170 started http://eo-college.org
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Each module contains interactive content, and 

finishes with a series of quizzes. Participants can 

complete the modules in their own time. 

ESA SAR MOOC “Echoes in Space”

On completion of the course, 

participants receive a certificate

https://eo-college.org/interactive-demo/
https://eo-college.org/interactive-demo/
https://eo-college.org/ee/Scattering/field_index.html
https://youtu.be/dqC6khnsM_I


Name Surname | 19/11/2015 | Slide  28ESA UNCLASSIFIED - For Official Use

Engaging Science communitiesEngaging the International Science Community

Massive Open On-line Courses 2018

Land Remote Sensing
Cryosphere Remote 
Sensing

Remote Sensing and 
Africa

Atmosphere Remote 
Sensing

The first MOOC on Radar Remote Sensing 
run on 9 October 2017. 

3756 participants;

Re-Run in preparation….

Marine Remote Sensing
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ovl.oceandatalab.com



Slide  30

Earth System Data Lab
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#EO Open Science 2017

Numbers at EO OpenScience 2017

• 103 organizations from 25 countries
• 150 Oral/Poster requests
• Webstreaming & Social networks RT
• Big Hall Afternoon Sessions:

Lightning Talks
Digital Posters
Networking
Exhibitors

343 participants from 30 countries
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Engaging Science communitiesEngaging the International Science Community
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Engaging international 
Science community

Advancing  EO methods 
and Techniques

Developing Open Science  
Practices-Tools

Advancing Earth 
System Science 

Developing Open Science 2.0  activities and 
practices using latest tools and techniques

R&D studies maximizing scientific exploitation of EO 
missions in terms of new methods and products;

Continuous dialogue with the international 
scientific community with special focus on the young 
generations

Addressing major open questions in Earth system 
science in close collaboration with major international 
science efforts.

Translating Exploitation 
Results into Novel 
Mission concepts

Reinforcing the role of exploitation results as a driver 
for future missions

EO Scientific Data Exploitation: Action Lines
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San Francisco Results 

Contains modified Copernicus Sentinel data (2014–16)

Sentinel-1 INSARAP 

http://insarap.org
(by PPO.labs NL , Norut & NGU NO)
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First wind maps of recent hurricanes

• Sentinel-1 A SAR (VH Channel)

• Wind speed seen through the

hurricanes #Irma and #Jose,

showing impact on sea surface

• Results from R&D activities

(#EO4society)

@EO_OPEN_SCIENCE

Scientific
Exploitation

https://twitter.com/EO_OPEN_SCIENCE/status/906152004019507201
https://twitter.com/EO_OPEN_SCIENCE/status/907157514306940929
https://twitter.com/EO_OPEN_SCIENCE/
https://twitter.com/EO_OPEN_SCIENCE/
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S1A and S1B Global NRT Swell tracking (Wave Mode over 10 days)
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S2-GLC, CBK PAN (Poland) 
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Engaging international 
Science community

Advancing  EO methods 
and Techniques

Developing Open Science  
Practices-Tools

Advancing Earth 
System Science 

Developing Open Science 2.0  activities and 
practices using latest tools and techniques

R&D studies maximizing scientific exploitation of EO 
missions in terms of new methods and products;

Continuous dialogue with the international 
scientific community with special focus on the young 
generations

Addressing major open questions in Earth system 
science in close collaboration with major international 
science efforts.

Translating Exploitation 
Results into Novel 
Mission concepts

Reinforcing the role of exploitation results as a driver 
for future missions

EO Scientific Data Exploitation: Action Lines
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ESA/NASA IMBIE-2 (1992-2017)

• A new assessment has been completed over 
Antarctica covering the period 1992-2017…

• 87 scientists has contributed to the exercise

• For the first time Cryosat-2 and Sentinel-1 data 
are included in the assessment;

• The teams have been supported by ESA’s 
Climate Change Initiative and the Scientific 
Exploitation element of the EOEP

• Results has been published by Nature the 14th

June.
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IMBIE-2 (Nature, 14th June 2018)

Loss of 2720 ± 1390 Gt of ice 
between 1992 and 2017: 7.6 
± 3.9 mm contribution to 
mean sea level. 

Ocean-driven melting has 
caused ice loss in West 
Antarctica to accelerate: from 
53 ± 29 Gt/yr in the 1990s to 
159 ± 26 Gt/yr in the 2010s. 

Ice shelf collapse has driven 
Antarctic Peninsula ice loss 
up from 7 ± 13 Gt/yr in the 
1990s to 33 ± 16 Gt/yr in the 
2010s.
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GOCE+ Antarctica (Science, 21st June 2018)
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Engaging international 
Science community

Advancing  EO methods 
and Techniques

Developing Open Science  
Practices-Tools

Advancing Earth 
System Science 

Developing Open Science 2.0  activities and 
practices using latest tools and techniques

R&D studies maximizing scientific exploitation of EO 
missions in terms of new methods and products;

Continuous dialogue with the international 
scientific community with special focus on the young 
generations

Addressing major open questions in Earth system 
science in close collaboration with major international 
science efforts.

Translating Exploitation 
Results into Novel 
Mission concepts

Reinforcing the role of exploitation results as a driver 
for future missions

EO Scientific Data Exploitation: Action Lines
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• 7th Earth Explorer: Biomass

• Biomass estimates based on global 

interferometric and polarimetric 

P-Band Radar observations

• Launch: 2021 (Vega)

• 8th Earth Explorer: FLEX

• global maps of vegetation fluorescence, 

which can be converted into an indicator of 

photosynthetic activity

• Launch: 2022 (Vega)

Terrestrial Carbon Constellation Initiative
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EO Science for Society #EO4society
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Expanding Public Sector Benefits

Projects under this line will, in conjunction with committed end-user organizations, 
define, develop, demonstrate and validate new applications and precursor services 

at Global, Regional and National scales

GLOBAL

Development of global EO-based 
Applications to support major  
international initiatives.

 Intl. Env. agreements 

 GEO Initiatives

 Global Environment Programs

REGIONAL

Enhance and integrate EO within 
existing regional monitoring and 
assessment systems in cooperation 
with regional/ national authorities.

 In Europe and neighbor countries.

 Over Atlantic, Baltic, Black Sea, 
Mediterranean, Alps.

NATIONAL

Foster new EO capacities and 
demonstrate EO applications that 
have public impact and visibility to 
decision makers and ministries: 

 In countries without EO national 
programs.

 In new and small ESA 
Member States

Activities will build on user dialogue and engagement methods that were successful in DUE projects. 

Users: international organisations, inter-governmental bodies, national governments and agencies, civil society, NGOs
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Ukraine – 2016 National Crop Mask 
and Type at field scale

• National Coverage: 603.500 km2

• Field Scale: 10 meter resolution
• Overall Accuracy: 96% Non-Cropland 

Cropland 

Contains modified Copernicus Sentinel data [2016], 
credit Sen2-Agri project
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National statistics: Crop area indicator by Oblast
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Endorsement of Copernicus for Use within the CAP

Commissioner P. Hogan: ”…already Paying Agencies using data of the Sentinels …
ESA has launched a tender Sen4CAP which will provide us useful knowledge and 
further possibilities on how we use Sentinel data in the context of the CAP “
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User Driven Thematic Conferences
2018/2019

2nd Mapping Water Bodies from Space Conference
27-28 March 2018 [ESA-ESRIN]

2nd Mapping Urban Areas from Space Conference
30-31 October 2018 [ESA-ESRIN]

WorldCover 2019 Conference
February 2019 [ESA-ESRIN]

Background

In the frame of the EO Science for Society Programme Element, the European Space
Agency is organising the 2nd Mapping Water Bodies from Space Conference.

The purpose of this conference is to provide scientists and data users with the
opportunity to present first-hand and up-to-date results from their on-going research
and application development activities by using data from past and current Satellites.

Participation

 ESA Principal Investigators
 Co-investigators
 Sentinel-1, Sentinel-2 and Sentinel-3 users
 Scientists
 Students
 Representatives from national, European and international space agencies,

research labs and value adding industries
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EO Science for Society #EO4society
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Enabling Industry Growth

Projects under this line will  foster growth in commercial EO information industry 
through the development of new user-demand and the generation of marketable 

EO-based products and services that respond to this demand. 

Expand Demand

User sectors that offer significant 
potential to grow the use of EO 
enabled by step-increase in 
operational demonstrations
(eg. Large-scale, NRT, massive 
computing, Data Analytics).

New Opportunities & Actors

Stimulate 
entrepreneurship/innovation by 
exploring many  small-scale 
disruptive ideas, Develop a network 
of Earth Lab Accelerators (ELA), 
Develop outreach / MOOC portfolio.

Best-Practices

User sectors initial use of EO has 
been made, but comprehensive 
understanding of the EO potential 
needs to be established through 
trade associations/organizations.

Primary Users: Industrial Private-Sector

Making use of European National Missions
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EO Science for Society #EO4society
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New IT Boundary Conditions

Election Pope Benedict XVI

Election Pope Francis

• Easy Data Access

• 7B cell phones world wide

• Wide availability of mobile

broadband subscriptions

• Social media and networks

• Crowd Sourcing/Mapping

• “Big Data”

• Cloud Computing

• Exploitation Platforms

• New companies becoming

involved in space
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Thematic Exploitation Platforms 
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• EO data exploitation
• New EO service development
• New EO product development

What a TEP looks like
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A TEP service: Compare Population, Urban footprint 
(Sentinel-1 & TerraSAR-X) and Twitter data
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Mid April 2016 Kumamoto
Earthquake:
S-1 Interferogram, 8th and
20th April 2016, ascending,
processed on GEP with the
CNES on-demand processing
service «DIAPASON»
integrated by TRE Altamira.
Contains modified
Copernicus Sentinel data
(2016), Processed by TRE-
Altamira

A TEP service: Earthquake and Volcano eruptions

April 5th 2017 Iran Earthquake: Sentinel-1  wrapped 
interferogram

October 30th  2016 Central Italy Earthquake: 
Sentinel-1 unwrapped interferogram

March 2017 deformation of the Volcano Cerro Azul: 
Sentinel-1 wrapped interferogram

Mid April 2016 Kumamoto Earthquake:
Sentilel-1 wrapped interferogram
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A TEP service: Iceberg monitoring (Sentinel-1)
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Powered by a TEP: Support to fish farming



Towards efficient data exploitation
W

E
B
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O
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R

urban-tep.eo.esa.int

https://urban-tep.eo.esa.int/


Urban TEP – Pre-operations portfolio: demo 
products/services

Global thematic datasets Indicators and metrics

Value-added basic EO data Innovative Demo Applications and Products



WSF Evolution: Shanghai

Shanghai
1985-2015

Monitoring 
urban 
development



WSF Evolution: Shanghai 1985

Shanghai
1985

Monitoring 
urban 
development



WSF Evolution: Shanghai 1990

Shanghai
1990

Monitoring 
urban 
development



WSF Evolution: Shanghai 1995

Shanghai
1995

Monitoring 
urban 
development



WSF Evolution: Shanghai 2000

Shanghai
2000

Monitoring 
urban 
development



WSF Evolution: Shanghai 2005

Shanghai
2005

Monitoring 
urban 
development



WSF Evolution: Shanghai 2010

Shanghai
2010

Monitoring 
urban 
development



WSF Evolution: Shanghai 2015

Shanghai
2015

Monitoring 
urban 
development



WSF Evolution: Shanghai 1985 -
2015

Monitoring 
urban 
development
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EO Science for Society #EO4society
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• Phase 1 (3 years, EOEP-5): Consolidate 

Requirements, engage stakeholders (IFIs & Client 

States) via regional demonstrations of EO.

• Phase 2 (5 years, EW TBD, C-MIN19): 

Mainstream & Transfer EO into operational working 

processes & financing of ODA as ‘best-practice’ source of 

environmental information in Environmental Safeguards 

Systems and Monitoring & Evaluation methodologies, 

SDGs of highly relevant.

• Priority thematic areas : 

Urban, Marine & Coastal, Agriculture, Risk Management, 
Energy & Extractives, Water Resources, Forest, 
Ecosystems Services, Fragile & Conflict States, Climate 
Resilience & Proofing.

EO FOR SUSTAINABLE DEVELOPMENT
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Engaging Young Generations

http://eo4sd.es
a.int/

• Marine
• Risk Management
• Energy
• Ecosystems 
• Fragile States
• Climate Resilience & Proofing
• Forest.
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Regional Initiatives

• ESA has started a set of Regional initiatives 

• Including science, applications and data 
infrastructure components (exploitation 
platforms);

• Focus on regional priorities with high interest 
for ESA Member States;

• Target regions: Baltic, Black-sea/Danube, 
Alpine, Atlantic and Mediterranean. 
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