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The Earth is a complex system of systems 



Water Cycle
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Data acquistion
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Observe - Share - Inform
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One dataset for many users…
…many datasets for one user
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One dataset for many users
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Many datasets for one user
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Environmental data
• physical, chemical, biological

and socio-economical data.
• geolocation & attributes
• Integrated into GIS
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Internet as a data media
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Digital data
• 94% of data are stored in digital form
• In 2007, 65 exabytes of data exchanged (6 

newspapers/day/person)
• We reached the point where we collect more 

data than we are physically able to store!
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Data is the fuel…
• … for scientific analysis and decision-making
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Geoinformation affects 80% of decisions
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Agenda 21
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address the need for information, development of
appropriate databases and exchange of
information as conditions for creating the basis for
sustainable development.



Digital Earth (Gore, 1998)

Turning raw data into understandable information!
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What is the real situation?
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Finding environmental data is difficult
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Finding environmental data is difficult
Where do you archive most of the data generated
in your lab or your research?
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Talking about Landsat…
“In spite of the great need for that information, the
vast majority of those images have never fired a
single neuron in a single human brain. Instead,
they are stored in electronic silos of data” (Gore,
1998)
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Today’s best tool to search data?
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Systems operate is isolation
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Data are expensive to produce
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Data formats and quality
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Increasing data resolution
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Difficult to integrate…
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What else?
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An analogy…
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Interoperability
“the ability of two or more systems or components
to exchange information and to use the information
that has been exchanged”
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Levels of interoperability

ECOLE GÉOMATIQUE DU GDR MAGIS 30mai – 3 juin 2016, Saint-Paul en Jarez
Giuliani Gregory– Le partage de données environnementales



Interoperability enablers
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Standards
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Benefits of standards
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Data can be a shared resource
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Store once – (re)use many times
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OGC standards
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OGC standards
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A quick example…
http://preview.grid.unep.ch:8080/geoserver/wfs?
bbox=112.90721 ,-54.75389 ,158.96037 ,-10.1357 
&styles=cyclones_style
&request=GetFeature
&version=1.0.0
&typename=preview:cy_intensity
&srs=EPSG:4326
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A quick example…
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!



How to connect distributed & heterogenous data 
sources?
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Spatial Data Infrastructure
• Enabling environment that supports easy access

to and utilization of geospatial data.
• SDIs are more than just data repositories.
• Discovery, visualization, evaluation, and access

to geospatial data and information.
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Spatial Data Infrastructure
“an umbrella of policies, standards and procedures
under which organizations and technologies
interact to foster more efficient use, management
and production of geospatial data”
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Unlock the power…
…of data, information and services!
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Must answer an need!
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Working smarter and not harder
• Analogous to a road, reliable

environment allowing the
movement of data.

• All about:
– reuse: data, capabilities, skills,

investments, ...
– sharing: data, knowledge, ...
– learning from others:

collaboration and co-
operation.
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Publish – Find - Bind
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Spending more time in doing science…
…and less in searching data!
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A quick example…
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Challenges in building an SDI

ECOLE GÉOMATIQUE DU GDR MAGIS 30mai – 3 juin 2016, Saint-Paul en Jarez
Giuliani Gregory– Le partage de données environnementales



Challenges in building an SDI
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Working together
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Capacity building

ECOLE GÉOMATIQUE DU GDR MAGIS 30mai – 3 juin 2016, Saint-Paul en Jarez
Giuliani Gregory– Le partage de données environnementales

http://www.geossintopractice.org



GEO
• Voluntary partnership of governments and

international organizations
• 10 Year Implementation plan (2005-2015) &

(2015-2025)
• “The Global Earth Observation System of Systems will

provide decision-support tools to a wide variety of users.
As with the Internet, GEOSS will be a global and flexible
network of content providers allowing decision makers to
access an extraordinary range of information at their
desk.”
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GEO
http://www.earthobservations.org

ECOLE GÉOMATIQUE DU GDR MAGIS 30mai – 3 juin 2016, Saint-Paul en Jarez
Giuliani Gregory– Le partage de données environnementales



GEO
ADVOCATE – ENGAGE - DELIVER
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GEOSS
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Societal Benefit Areas 



GEO – Data Sharing Principles
• There will be full and open exchange of data,

metadata, and products shared within GEOSS,
recognizing relevant international instruments
and national policies and legislation.

• All shared data, metadata, and products will be
made available with  minimum time delay and at
minimum cost.

• All shared data, metadata, and products being
free of charge or no more  than cost of
reproduction will be encouraged for research
and education.
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Data 
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providers Data 
providers

GEO & 2030 Agenda Climate Change

GEOSS
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GEOSS – Data & Access Broker
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GEOSS – Portal
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http://www.geoportal.org



GEOSS – Open Data Policy
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INSPIRE
• Infrastructure for Spatial Information in the

European Community
• “The INSPIRE directive aims to create a

European Union (EU) spatial data infrastructure.
This will enable the sharing of environmental
spatial information among public sector
organisations and better facilitate public access
to spatial information across Europe.A European
Spatial Data Infrastructure will assist in policy-
making across boundaries.”
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INSPIRE - Principles
• Data should be collected only once and kept where it can be

maintained most effectively.
• It should be possible to combine seamless spatial information from

different sources across Europe and share it with many users and
applications.

• It should be possible for information collected at one level/scale to
be shared with all levels/scales; detailed for thorough investigations,
general for strategic purposes.

• Geographic information needed for good governance at all levels
should be readily and transparently available.

• Easy to find what geographic information is available, how it can be
used to meet a particular need, and under which conditions it can be
acquired and used.
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INSPIRE – Information flow
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INSPIRE - Services
• Discovery services: support discovery of data,

evaluation and use of spatial data and services through
their metadata properties

• View services: as a minimum, display, navigate, zoom
in/out, pan, or overlay spatial data sets and display
legend information and any relevant content of
metadata.

• Download services: enabling copies of complete spatial
data sets, or parts of such sets, to be downloaded.

• Transformation services: enabling spatial data sets to
be transformed (projection and harmonization).

• Invoke spatial data services: enabling data services to
be invoked.
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INSPIRE – Implementing rules
• http://inspire.jrc.ec.europa.eu/index.cfm/pageid/47
• Metadata: 

http://inspire.jrc.ec.europa.eu/index.cfm/pageid/101
• Data Specifications: 

http://inspire.jrc.ec.europa.eu/index.cfm/pageid/2
• Network Services: 

http://inspire.jrc.ec.europa.eu/index.cfm/pageid/5
• Data and Service Sharing: 

http://inspire.jrc.ec.europa.eu/index.cfm/pageid/62
• Monitoring and Reporting: 

http://inspire.jrc.ec.europa.eu/index.cfm/pageid/182
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INSPIRE - Themes
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http://inspire.ec.europa.eu/index.cfm/pageid/2/list/7



INSPIRE - Directive 
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http://inspire.ec.europa.eu



INSPIRE - Portal
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http://inspire-geoportal.ec.europa.eu



Digital Agenda for Europe
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https://ec.europa.eu/digital-single-market/en



Europe – Reuse of Public Sector Info.
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Economic Value of GeoServices
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Economic Value of GeoServices
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Some tools…
• Storage: PostgreSQL, PostGIS
• Data services: GeoServer
• Metadata services: GeoNetwork
• Processing services: PyWPS
• Visualization: OpenLayers, Leaflet
• CMS: GeoNode
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Some tools…
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Some tools…
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Global Sustainability Challenges
Sept 2015 – 2030 Agenda on SD
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Global Sustainability Challenges
Dec 2015 – COP21 Paris Declaration
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Global Sustainability Challenges
Planetary boundaries
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Global Sustainability Challenges
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© GEO Secretariat 

Mankind has become a  
Geophysical Parameter 

Geophysics has become a  
Political Issue�

             … Earth Observations are needed to 
inform decisions 



Global Sustainability Challenges
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Informed & evidence-based decision making
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Transforming data into knowledge
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Transforming data into knowledge
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Making data interoperable…

ECOLE GÉOMATIQUE DU GDR MAGIS 30mai – 3 juin 2016, Saint-Paul en Jarez
Giuliani Gregory– Le partage de données environnementales

…is only the first step towards the objective of
transforming data into knowledge!



Emerging trends
• Three drivers: Usability – Automation – Web-

based processing
• Three domains of research: Semantic web –

processing chains - Artificial Intelligence
• Data Science
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Big Data
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Big Data
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Big Data
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Semantic Web
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Semantic Web & Linked Data
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• The Semantic Web is an extension of the Web
through standards by the World Wide Web
Consortium (W3C). The standards promote
common data formats and exchange protocols
on the Web, most fundamentally the Resource
Description Framework (RDF).

• In computing, linked data (often capitalized as
Linked Data) is a method of publishing
structured data so that it can be interlinked and
become more useful through semantic queries.



Linked Data
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Linked Data
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Processing chains
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Artificial Intelligence

ECOLE GÉOMATIQUE DU GDR MAGIS 30mai – 3 juin 2016, Saint-Paul en Jarez
Giuliani Gregory– Le partage de données environnementales

• Artificial Intelligence is usually defined as the 
science of making computers do things that 
require intelligence when done by humans



Artificial Intelligence

ECOLE GÉOMATIQUE DU GDR MAGIS 30mai – 3 juin 2016, Saint-Paul en Jarez
Giuliani Gregory– Le partage de données environnementales



Artificial Intelligence
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Data Science
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The Process
Data Science
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Data Science
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Take home messages
• Without sharing environmental data:

– Doing science can be difficult
– Taking sound decisions can be problematic
– And envisioning a sustainable development can be

complicated
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Take home messages
• Publicly funded data are a public good,

produced in the public interest and thus
should be freely available to the maximum
extent possible.
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Take home messages
• Sharing and documenting data is part of the 

elementary scientific approach.
• Enhance scientific accountability and credibility.
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Take home messages
• Keep it simple and let users experience the 

benefits of interoperability
• Make your data discoverable
• Promote and contribute to GEOSS & OGC
• Document your data (e.g., metadata)
• Don’t forget: a map is not a data
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Take home messages
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Data is like love…
• The more you give…
• The more you get!
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