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Introduction to SDIs (Spatial Data
Infrastructure




The Earth is a complex system of systems

' 7_ghly Interdependent >
*,changmg (on all spatial and tem '




 OBSERVE




T GETAL THZ’\\

( INFORMATION YoUCAN, |
\weu THINK 0F A

USE FOP (T U?TE&.J"

[r

One dataset for many users

Many datasets for one user



Total August Rainfall Accumulation for West Africa - 2007

Rainfall from Dally NOAA-CMORPHN Estimates (1-31 August 2007)

Climatologisté,
Hydrologists,

Geologists,
Biologists,
Ecologists,




Digital Elevation Model Temperatures Precipitations

SOIL MAPS OF EUROPE
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GIS Abstracts Geography into a Modern Information

Technology Framework
...Abstracting Geographic Knowledge

GeoVisualization
Decision Support

Data Managemen
Encapsulating t g

Real World
Knowledge =2
R En-dulu
GIS =5

Metadata

odata Geodatabase

.. an Information System for Geography



Data are the fuel for scientific
analysis and decision-making




Spatial information affects
60 - 80% of all decisions



What Is the real
situation?




Finding environmental data is difficult.
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There are a lot of environmental data
repositories.

However, they are heterogeneous,
disconnected, hidden to users, and
accessing them is often difficult.

The are stored in electronic silos of data
and are not used efficiently.
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Operated In
Isolation...
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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”
Al Gore (1998)



Turning raw data Into
understandable information

Al Gore (1998)



Data are expensive to produce

More than 50% of time lost In
searching data and information while
preparing environmental reports.

Craglia et al. (2010)



Many “islands” of data of different formats and quality.

GLC2000 CORINE

GLOBCOVER e,






Geospatial data are difficult to integrate

data fragmentation

missing documentation data replication

_ (metadata)
&

incompatibilities
(formats, models, ...)

data policies



How to connect distributed &
heterogenous data sources?




Spatial Data
Infrastructure



An SDI can be seen as enabling environment that supports
an easy access to and utilization of geospatial data.

facebook

SDIs are more than just data repositories.

They allow to discover, visualize, evaluate, and access geospatial
data and information.

This Is an environment where users can interact continuously with
data. The objective is to bring data as close as possible of the
users and answer to their needs.



SDlIs are aiming to maximize the reuse of data.

They can be compared as a road, allowing the
movement of data.

It is important to keep in mind that SDIs are all about:

* reuse: data, capabilities, skills, investments, ...

« sharing: data, knowledge, ...

« learning from others: collaboration and co-operation
The objective is to facilitate the work of every user

Working smarter
and not harder



Unlock the power of data,
Information, and services

Through an SDI, data can be seen as
a shared resource that can be
exchanged with other domains and
communities.

They are like pieces of a puzzle who
will fit together and can be useful to
different categories of users.
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Exemple of SDI cmposants

(built around Free and Open Source Software):

Managing data
-/ OpenGeo Suite

Storing data

PostGIS Visualizing data

OpenLayers & GeoExt

Documenting data Publishing data
GeoNetwork GeoServer






Support end-users

Faclilitate discovery and access of existing
data

Create and make available new data sets

Contribute to data sharing initiatives like
GEOSS



Observing Systems

Cryosphere-based

System
Air-based Land-based

System System

Space-based
System

Ocean-based
System

= X

Biodiversity

Disasters

Climate Agriculture

Health Weather
Energy

Ecosystems

Societal Benefit Areas
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http://www.earthobservations.org/art_019_002.shtml
http://www.earthobservations.org/art_019_002.shtml
http://www.earthobservations.org/art_019_002.shtml

SKILLS

FUNDS



SKILLS GIS training

AFR\+ MAISON

AFROMAISON GIS WORKSHOP
Project/subject A
Document

Date
Author

Update history
Material

AFROMAISON GIS WORKSHOP

1 QGIS and GRASS installation
Customizing QGIS
Adding data (vector and raster)
Projections
Finding and adding WMS & WFS data
Mapping
Data analysis & handling
Performing Spatial Queries

More tutorials are available at:
* Quantum GIS (QGIS) Tutorials: http://qgis.spatialthough
* AWF-Wiki: http://wiki.awf, forst,ur

goettingen.de/wiki/index.php/QGIS_tutoria
Harvard QGIS workshop

The procedure described in the tutorial is for a windows platform but for We have taught to more than three hundred

each main step the procedure for Mac users is also indicated P . . .
participants (in different countries) how to share
their data and metadata using SDI and OGC
standards.




= Bringing GEOSS services Into practice

UNIVERSITE
DE GENEVE

Charcher | Accusll | Contact | Plan du site | Portall UNIGE | Annuaire
COORDINATION DE L'INFORMATION

Description of the workshop Practical informalion

The "Bringing GEOSS services Into practice”

D configure, use and dep a sel of open
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The material reiated to0 the workshop (a tutorial in PDF

e g virtual machine  WOrss
1 with the workshop

In OVA format and some general docume
downloaded The tutona

tion
s avallable In 2 tore and

M 3¢ information on how to start with the

from |

e programme of the

Concepts tial data Infr

How to store geospatial data? (PostGl
How to publish geospatia KML

/ 1o document and search g tial data? (GeoNetwork
data)

CSw, ISO

1o download ¢ patial data? (WFS, WCS, QGIS)
0 analyze geospatial data? (WPS local/remote)
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http://geossintopractice.org
http://geossintopractice.org




INFRASTRUCT. Interoperablllty

We need to make resources coming from different platforms interoperable
like to pieces of puzzle who can fit together.

“Interoperability is the ability of two or more systems or components to

exchange information and to use the information that has been exchanged.
Interoperability facilitate the integration of data”.



INFRASTRUCT. Interoperablllty

Standards, Standards, Standards, sandards, .

To facilitate interoperabllity, several factors come into play.
But the most important is the STANDARD.

Standards are reference documents defining specifications and
providing technical features to ensure interoperability between
different components.

CERTIFIED

\.\‘.
5 ..
® '\.\
OGC &,
i Wy
COMPLIANT }
_—

el International
Iso Organization for
Rl Standardization




INFRASTRUCT.

e

Geospatial and location standards for:

Aviation
Built Environment & 3D
Defense & Intelligence

Emergency Response &

Disaster Management
Geosciences & Environment

k
Government & SDI
Energy & Utilities
Law Enforcement / Public Safety
Mobile Internet & LBS

Sensor Webs

University & Research

O G C Making location count,

Share \ \  Open Data

Information Integration

http://www.opengeospatial.org/

Earth Observation -
Analysis ap  Proximity
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Crowdsourcing

Op Place
Spatial P0||CY( * Points of Interest
Linked Data
S N -
(’ Interoperability B
& - Geosemantics

Shared Understanding
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Climate
I Metadata
Data Quality
e Situational Awareness
Alerts Real Time

Visualization

The Open Geospatial Consortium (OGC) is the leading organization for geospatial standards.
The provide more than thirty (30) standards for data discovery, visualization, access and

processing.


http://www.opengeospatial.org/

NFRASTRUCT. OGC I http://www.opengeospatial.org/

eb Mapping Service (WMS)
TTP protocol for publishing a collection of layers as a map (PNG, JPEG)

H

TTP protocol for publishing feature collections that may be queried and updated by

I\Neb Feature Service (WFES)
H
clients (features published as GML,...)

Web Coverage Service (WCS)
HTTP protocol for publishing “coverages” (multi-band raster data)
that can be accessed by clients (GeoTiff, HDF)

Catalog Services for the Web (CS-W)
Defines several web interfaces for data discovery

Web Processing Service (WPS)
Defines an interface to share geoprocessing algorithms

rocessing:


http://www.opengeospatial.org/

Raster Vector

.

CREATE

providearietadata

providedata

WMS

Source: The story of data on the environment  http://www.youtube.com/watch?v=9SKOwQDFhYI&feature=related







Data are essential for two things:

« Scientific analysis

« Decision making.

Without data and therefore no information, it is difficult to make good
sound decisions.






“SDlIs can be thought as social networks of
people and organizations supported by data
and technology”

“Technology is cheap, data is expensive, but
social relations are invaluable”

Craglia et al. (2009)

collaboration, cooperation, social relations



B ongibless 20% technical

Intangibles
Behaviors

Resistance
Commitment

Accountability I:)People
Buy-in rocess
Self-interests Culture
Communication 80% relational

Education
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Africa Open Data

Africa Open Data (T

Curating and opening up data all over Africa

Data Bootcamp Malawi - Jun 12 to 14, 2013

La «donnée ouverte» s'inscrit dans une tendance qui considere l'information
publigue comme un bien commun dont la diffusion est d'intérét public et
général.


http://africaopendata.org

DRC Open Data

Open Data for
Democrotic Republic
of the Congo

a Search for data, statistics and visualizations
Population
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Incidence of poverty, Malaria deaths

Contact us

OPE

N DATA

456 877
503,235
170,302
03,292
295,058
154742

9,905
$9.48)
£5.070
53,920

132,250



http://drcongo.opendataforafrica.org

Without sharing environmental

data:

» doing science can be difficult,
» taking sound decisions can be
problematic,

» and envisioning a sustainable

development can be complicated. l



Publicly funded data are a public
good, produced In the public
Interest and thus should be freely
avallable to the maximum extent
possible.




Sharing and documenting data Is
part of the elementary scientific
approach.

Enhance scientific accountability

and credibility.




Make your data discoverable

Promote GEOSS & OGC




Spending more time In doing science
... and less In searching data!
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