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Join the Open EO Science 

(R)evolution ? 

PP. Mathieu, J. Wagemann & many colleagues .. with many thanks to them!  

 
ESA/ESRIN | pierre.philippe.mathieu@esa.int 

BELSPO 50th Anniversary, Brussels, 17 September 2015 (v01) 

Heat map showing the collaboration networks between researchers in different cities  using the Scopus database (papers published between 2008 

and 2012)  Reference http://olihb.com/2014/08/11/map-of-scientific-collaboration-redux/ 
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The Last Three Decades …  of MAGIC 

Time 
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The next three decades ….  

Attribution 

Causes 

Planetary 

Boundaries 

Sus. Dev  
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Triple Revolution = Great Acceleration + Convergence 

Time 

More Data  
Volume, Variety, Velocity, Gravity … 

EO --  COPERNICUS Era!!,  

IoT (50B), EO, Crowdsourcing, Social 

Media, … 

More Open - Connected  
Democratisation, Linked, Web of Data … 

Sharing Economy, Uberzation 

More Digital  
Cloud, Computing [Moore’s Law],  IaaS ,… 

Storage, 7B Mobile Phones 

More 

Demand Water-Energy-Food 

Security, Climate 

Change, Preservation, 

Resilience, Prosperity … 

+ Growth & Innovation 
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Disruption in the Music Industry 

1950s 

1980s 

2001 

2006 
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“We also call for a data 

revolution for sustainable 

development, with a new 

international initiative to improve 

the quality of statistics and 

information available to citizens. 

We should actively take 

advantage of new technology, 

crowd sourcing, and improved 

connectivity to empower people 

with information on the progress 

towards the targets. “  

Moving from Millenium Development Goals (MDGs) to Sustainable Development Goals (SDGs) 

May 2013 

July 2014 

Global Partnership for Sustainable Development 
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A new Era for EO 

Scientific Advances 

& Societal Benefits 
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All Sentinels for Climate Services 

Monitoring Prediction Projection 
Informing 

Decision 
Understanding Re-analysis 
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S-2A first images – Pavia / Po Valley, Italy 

S2-A launched 23 June 

2015,  

 

• 13 Bands (VIR, NIR, 

SWIR, red edge),  

• 290km swath,  

• 10-20-60m 

resolution,  

• 10d revisit. 

 

 

Image of Pavia 

acquired on 27 June 

2015 at 10:25 UTC,  

 

Copyright: Copernicus 

data (2015) / ESA 
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Nepal Earthquake 

Nepal Earthquake , 25 Apr 2015 

Each interferometric fringe 

represents about 3 cm of 

deformation. The large amount of 

fringes indicates the large 

deformation pattern with ground 

motions of more than 1m. 

Copyright: 

Copernicus data (2015)/ 

ESA/Norut/PPO.labs/COMET- 

ESA SEOM INSARAP study 
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S-1 Oil Spill and Ship detection 

Sentinel-1A TOPS EW VV/VH 

acquired on 19 April 2014  

Sentinel-1A TOPS EW HH/HV 

acquired on 25 April 2014  

CleanSeaNet: the European satellite 
oil pollution and vessel detection 
monitoring system, operated by the 
European Maritime and Safety 
Agency (EMSA) of the European 
Commission 
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S-1 Greenland Ice Sheet Velocity 

Courtesy ENVEO IT Gmbh /  

ESA CCI Ice Sheets Project 

Based on SLC products from  

S-1 IWS mode 

 

Period: Jan-Mar 2015 

(some scenes from Oct-Dec 

2014) 

 

~ 800 scenes 

~ 25 000 bursts 

~ 2.7 TB of SLC data 
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S-1 Ice Sheet Systematic Monitoring 

Courtesy ENVEO IT Gmbh /  

ESA CCI Ice Sheets Project 

Continuous Monitoring 

of Greenland margins 

 
every Cycle   Overall 

ca 50 slices 

 

+ Campaigns 

 

 Allows to monitor 

outlet glaciers  

 with high 

observation 

frequency  

 of 12 days 
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S-3 like Sea Level Rise 

Flood damage in the world's major coastal cities may top $1 trillion a year by 2050 due to rising seas and 

subsiding land, according to a World Bank study in Nature Climate Change. Hallegatte, S. et al: Future flood 

losses in major coastal cities. Nature Climate Change, 2013. doi:10.1038/nclimate1979 

S-3 RA 

S-6 Jason 
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Carbon Biological Pump 
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Integrated Observing System 
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Sea-ice Thickness in the Arctic ocean 



ESA UNCLASSIFIED - For Official Use 

18 

Synergy for Ice Sheet Balance 

CryoSat-2 Sentinel-1 

Elevation rate   

(m yr-1) 
 

-2                               +2 
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SMALL is the new BIG… 
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Market for Cubesats Constellations 
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The Small-sat Era 
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HD Real-time Videos from Space 
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More EO Data… 

Credit: ESA (2013) 
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Big Data Mining and Machine Learning 
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The Digital 

Transformation 
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Digital World 
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Digital World 
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eo21.org 
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Digital Revolution Opening up the EO Research Process 
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Open-Skate Community – Greater than the sum …  
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 ESA Science Strategy 

A new era for scientific advances and for societal benefits  

Source: ESA PPM 
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Virtual 

Research 

Laboratories 
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IaaS, SaaS, DaaS, …. 

Credit: Woodside Capital Partners (2014) 

EO Data as a Service: represents the enablement of regular, non-expert users to 

effectively take control of often highly complex and traditionally inaccessible IT 

tools.  
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From IaaS, SaaS, … to Data & Information as a Service 

Credit: Woodside Capital Partners (2014) 
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Ecosystem of Thematic Exploitation Platforms 
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The Geohazard Exploitation Platform 
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CEOS Pilot of Global Seismic Risk 
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Urban 

Growth 

   Shanghai 

Urban Exploitation Platform 

1975 
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Urban 

Growth 

   Shanghai 

Urban Exploitation Platform 

1990 
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Urban 

Growth 

   Shanghai 

Urban Exploitation Platform 

2000 
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2010 

Urban 

Growth 

   Shanghai 

Urban Exploitation Platform 
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http://oceandatalab.syntool.org/ 

Ocean Data Lab 
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The Flux Engine 

43 

Input  

Parameters 

Input  

Data 

Probability Density 

Function 
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Earth System Data Cube 

44 

  

http://earthsystemdatacube.org 

http://earthsystemdatacube.org
http://earthsystemdatacube.org
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Products 
Ocean Indicators 

Coral Reef Stressor Index 

User, 

Assessment 
(UNESCO, 

IOC, Policy) 

GODAE 

Ocean State 

BIOLOGY 

Ocean Species 

ESGF 

Climate Data 

Linked Data 
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Products 
Ocean Indicators 

Coral Reef Stressor Index 

User, 

Assessment 
(UNESCO, 

IOC, Policy) 

GODAE 

Ocean State 

BIOLOGY 

Ocean Species 

ESGF 

Climate Data 

Linked Data  
Virtual Climate,  

Biology data 

Data Publication 

Linked Data 
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Data Quality 

Assessment 

Workflow Publication 

for Research Results 

Replication 

Model Processing 
User / Physical Model 

Data Preservation 

Products 
Ocean Indicators 

Coral Reef Stressor Index 

User, 

Assessment 
(UNESCO, 

IOC, Policy) 

GODAE 

Ocean State 

BIOLOGY 

Ocean Species 

ESGF 

Climate Data 

Linked Data  
Virtual Climate,  

Biology data 

Data Publication 

Linked Data 
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Sentinel-1 time series (Oct.2014-Jan.2015) 

GEOGLAM Asia-RICE Site: An Giang (Mekong River Delta, Vietnam) 

  30 Oct 2014 - VH 11 Nov. 2014 - VH 23 Nov. 2014 - VH 05 Dec. 2014 - VH 17 Dec 2014 - VH 10 Jan 2015 - VH 

Bouvet & Le Toan 

Monitoring Rice With S-1 

48 Bouvet & Le Toan 
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Citizen Science 

Crowdsourcing 
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Citizen as Observatories | Flight 370 - Malaysia 
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8 Million  

guest accounts 

1 Million km2  

analysed 
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Citizen as Observatories | Air Quality 
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Citizen as Observatories | Validation Picture Pile 

Copernicus Data (2015) 
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Outreach & 

Education 
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New Generation Scientists 
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MOOC Monitoring Climate from Space 

 
A guide to use Earth 
Observation Data in 

Climate & Development 
decision-making 

 

https://www.futurelearn.com/courses/climate-from-space 
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Angela Benedetti, ECMWF 

Stephen Briggs, ESA 
Andrew Shepperd, 

Chris Lintott, Oxford 
Matt Disney, UCL 
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New generation multimedia e-books 
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Alternative Reputation System 
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iPython Notebook 

 

HTML interface to code, documentation and outputs, Pre set-up with tutorials, Supports transparency of dataset generation and repeatability of validation 
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Digital  

Market Places 
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Data 1 

Data 2 

Data n 

Indexing 
Engine 

Search 
Engine 

Decision 
Engine 

Data  

X 

Commentary Information Decisional Workflow 

Data-Mart Broker (DMB) 
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Data &  

Product 

Service 

Store 

Recommendation 

Engine 

Data 

Providers 

Order of  

selected 

Future 

Acquisitions 
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Subset of acquired Data after tasking 

User Generated Content User 

Communities 

Open 

Data 

EO-based Data & high level Products  

Value 

Adding 

EO Oil & Gas Portal Marketplace 
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The Sharing Economy 
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Amazon Web Services 
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CloudEO Marketplace 
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The Changing EO Market 

Source: Northern Sky Research (2013) 

1.9 bn € 
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Possible future developments of EO industry 
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New role for EO 

Open Science 

funding bodies? 
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ESA as a Data Captain 

Data Captain 
Stewardship Communication 

! 

 Creating standards 

and tools for better 

EO data access 

 Marketing the 

accessibility of EO 

data 

 Engage non-EO 

communities 

 Identify long-term 

scientific goals 

 Curation of long-term 

archives 

 Partner up with cloud 

providers 

 Data validation for 

new data types 

 To non-EO actors 

about 

 Regulations 

 Policy 

 Key relationship 

management 
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Open Innovation & Young Entrepreneurs 
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Open Data Innovation Ecosystem – Planetary Labs Initiative 
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EO Open Science conference – 12-14 Oct   
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Many thanks for your attention ..  

BELSPO surfing the data Tsunami 


