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Group on Earth Observation and Global Earth Observation system
of systems

GEO AND GEOSS
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The Group on Earth Observation (GEO)

GEO is a partnership of more than 100 national governments
and in excess of 100 Participating Organizations that envisions a
future where decisions and actions for the benefit of humankind are
Informed by coordinated, comprehensive and sustained Earth

RRRRNGLYI%he GEO member governments meet periodically to
provide the political mandate and overall strategic direction for GEO.
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?mﬁ%ﬁ iSe REieNysis,f0d experts to create innovative

tions to glo aI ch ﬁenges at a time of exponential data growth,
human development and climate change that transcend national
and disciplinary boundaries. The unprecedented global
collaboration of experts helps identify gaps and reduce duplication
In the areas of sustainable development and sound environmental
management.
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104 Member States

GEQO Member Map for the year 2017 Number of Members (2017)
(Use slider under the map to change the year) .
Africa: 2/
Americas: 16
Asia/Oceania: 20
C.I.S.: 7/

Europe: 34

Total: 104
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100

]

- = B B R R R R R B

Mm-S 8 R R B R B R B R B

[JSEEN BN BN BN BN BN BN BN B BE BN BN |

50

I I I I I I I I I I I I I
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017




@ GROUP ON
EARTH OBSERVATIONS
106 Participating Organizations

ASSOCIATION OF GEQSPATLAL INSUSTRSES
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Global Earth Observation System of
Systems (GEOSS)

Together, the GEO community is creating a Global Earth
Observation System of Systems (GEOSS).

Earth observations from diverse sources, including satellite,
airborne, in-situ platforms, and citizen observatories, when
Integrated together, provide powerful tools for understanding the
past and present conditions of Earth systems, as well as the
Interplay between them.

GEOSS aims to better integrate observing systems and share data
by connecting existing infrastructures.

There are more than 200 million open data resources in GEOSS
from more than 150 national and regional providers such as NASA
and ESA; international organizations such as WMO and the
commercial sector such as Digital Globe.
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GEOSS Societal Benefit Areas

Biodiversity and
Ecosystem Sustainability

Water Resources
Management

Disaster Resilience

Sustainable
Urban Development

Public Health

. Food Security and
Surveillance

Sustainable Agriculture

Infrastructure and
Transport Management
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GEOSS Common Infrastructure (GCI)

IMPLEMENTING GEOSS
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C e,

GEOSS Common

Infrastructure (GCI)

Societal Benefit Areas

Biodiversity and
Ecosystem Sustainability

Water Resources
Management

Data Providers
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Enhanced GEOSS Portal - Overview

 Enhanced during 2016

« Accessible from www.geoportal.org

 Coordinated with ESA, CNR-IIA, DG-RTD, DG-JRC and

GeoSec
« Focus on engagement, delivery and advocating

« Structured in 3 phases

« 1stphase — 2016: interface restyling: completed
« 2"d phase — 2017/18: deployment of major upgrades
« 3" phase — 2019 onwards — operations and evolutions
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GEO Discovery and Access Broker (DAB)

GEO DAB is a brokering framework that interconnects hundreds

of heterogeneous and autonomous supply systems (the enterprise
systems constituting the GEO metasystem) by providing mediation,
harmonization and transformation capabilities.
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BIG DATA IN GEOSS

" BUILDING A GLOBAL
EARTH OBSERVATION
SYSTEM OF SYSTEMS
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Big Data Enabling Technologies

Computing
Storage
\Vlelglifelflgle
Auto Scaling
Load Balancing

Nelblilgle

0y

NoSQL Database Clustering
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Big Data challenges for the GCI

VARIETY
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Variety in GEOSS

« Variety is the most important V for GEOSS.

Date 2016-06-14 - B gosa TUSES B HEAE @)

i CEDDAB |
- i More than 155 Brokered

-1 Systems
|
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Wear-Real Time Data from NASA Goddard Earth Sciences Data and Information Center (GES DISC) (WHS) 162 ) 162 o Number of records and granules hai GEODAB
1 20 0 4 o Number of records and granules
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Adopted Solutions — GEOSS Portal

« User-centric, considering various user communities:
* GEO Flagships and Global initiatives ceosen c€octam GF®)| BUE@MN arsecoss @ﬂl"‘h gé;ss

@ Global Agricultural Montoring

« ESA Thematic Exploitation Platforms Bl %"= i ©>=' [ o=t g hverolosy g o> [ oo=n

« SBA/Thematic Customization:

— Satellite: includes smart filters for imagery (Landsat, Sentinel 2)
and SAR-type
(Sentinel 1) satellite data;

— Disater Resilience SBA: Earthquake events filters
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Big Data challenges for the GCI

VOLUME

" BUILDING A GLOBAL
EARTH OBSERVATION
SYSTEM OF SYSTEMS
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Volume in GEOSS

« GEOSS has to deal with the large amount of datasets
provided by the end systems, e.g. millions of
discoverable (small to medium size) products, and
long EO time/space series.

* While GEOSS does not store the datasets, it has to
collect metadata (at least for harvested catalogs) and
provide effective discoverability.
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Adopted Solutions

« Dealing with such numbers, normally constrained
gueries commonly match a large number of datasets.

« GCI addresses this challenge by returning a smaller
and/or an ordered result sets.

N N 4
1 E@ ® GCEDSS Views
Ranking and Paging
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Ranking and Paging
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£9SS Portal

Enter search word..

Search Results Number of results: 22545037

Resource preview Grand atlas du continent africain; 1ére édition
(Organization: unknown)

Include: Natalité,mortalité (p. 21) - PNB par habitant (1970); répartition
mondiale de quelques produits commercialisés (23) - Relief et hydrographie (p.
GEORERE 27) - Géologie (p. 29) - Températures , précipitations, vents et courants (33] (60

000 000] - ...
m 0 recent views

00

Resource preview | Watersheds

not available

(Organization: WMS (at http://ciesin.columbia.edu/geoserver/wms?])
Dissolved watershed layers for Africa

00 =)

Suitability for commercial fish farming
(Organization: ISRIC World Soil Information)

Areas with suitability for commercial fish farming development and operation.
Map derived from the combined suitability of five land-quality factors important
for fish farming development and operation; net annual water requirement for
shallow ponds, soil and terrain suitabil .

not available

Resource preview
not available

Collection start date: 1997-01-0

(Y] o0

Visible 1-10 of 22545037
i Send Feedback Terms & Conditions
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GEOSS View c€9ss (&

« Definition:
— Subset of the whole GEOSS resources defined by applying,
via the DAB, a set of clauses
« Discovery clauses (e.g. spatial envelope, keywords,
sources, etc.)
« Access clauses (e.g. data format, access protocol, CRS,
etc.)
— Defined “View” exposed on the GEOSS Portal SS Portal

~

7
N,

Consumer-defined View — i.e. Client-side These
views are available only for the client application which
defined the view.

Provider-defined View —l.e. Server-side These
views are available for all client applications.
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Big Data challenges for the GCI

VELOCITY

" BUILDING A GLOBAL
EARTH OBSERVATION
SYSTEM OF SYSTEMS
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Velocity in GEOSS

* In GEOSS, Velocity related challenges include:
— Processing rate to transform and preview data
— Asynchronous approach for data access

— Real-time (or near real-time) data access
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Adopted Solutions — Fast Preview

« GEO DAB provides a fast preview service allowing to get data
preview:

— Metadata record is augmented by adding a reference to data
preview; preview tiles at different zoom levels are generated
In a batch mode.

— To store and retrieve single tiles in an efficient way, GEO
DAB utilizes a NoSQL key-value DB.

— When available, GEO DAB utilizes data provider fast prview
services by implementing the required mediation.

« GEOSS Portal uses allows Users to quickly evaluate discovered
data before deciding the download.
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Adopted Solutions — Asyncronous
Approach

 |n an environment such as GEOS* r which

technique is implemented tb cases
In which the required g 0
much time fora c

« The DAB +°~ ormation
allows S according to a
C ate Reference System,
SpPe

. Wh‘l‘\ ation workflow requires a long
proce, @O



GROUP ON
EARTH OBSERVATIONS

Adopted Solutions — Real-time (or near real-
time)

« GEOSS must support near real-time data discovery and access
(i.,e. GEOSS must be able to broker near real-time systems)

« Two strategies have been pursued to broker these systems:

GEOSS

mUsers

. wd ..o [Global Biodiversity Facility (GBIF)
" ﬁ'\ | NPE Steallite Imagery

system SRI ArcGIS Online

GEOSS
Metadata

"v
)
Components and
:" nWIS Users Services Registry
N\ URTUTUTS FTLUTRUTIRT Y = = e e e e e e
GISC = Global Information System Cen @) C—@ DAB = Discovery and Access Broker

anns API = Application Programmiin g Interface

High-frequency
Re-harvesting

GEOSS Web Portal \LESLin_DUnaIi.DD Qf_n.e.aL -

\

e o - e e e o
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Big Data challenges for the GCI

VISUALIZATION
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Visualization in GEOSS

* In GEOSS, challenges related to Visualization stem
from datasets heterogeneity and volume.

 In addition, GEOSS needs to address the
requirement to support diverse (cross-)disciplinary
applications targeting different Communities and
User categories which have different needs, as for
data visualization in an informative and significant

way.
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Adopted solutions

« GEOSS Portal customization:

— In addition to what was described in Variety
challenge, GEOSS Portal is focusing on providing
resuable Portlets (for integration in external
Community Applications) and custom
visualization of results (e.g. display seismic
events according to magnitude)

« A set of high-level APIs (Application Program
Interfaces) have been designed and developed along
with documentation and usage examples (the GEO
DAB APIs) to allow the development of ad-hoc
applications exploiting GEOSS content.
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Different APIs for serving diverse Application development use cases (environments)

A set of standard Web service interfaces:
o + e.g. OGC service interfaces, CKAN, OAI-PMH, FTP, etc.

A set of APIs for software developers:
» Client side APIs:
9 — (high-level) JavaScript library
— ... . (Python)
« Server side APIs:
9 — REST/JSON APIs
— OpenSearch APIs

- mEE om The GEOSS Discovery and Access Broker APls
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Big Data challenges for the GCI

VERACITY AND VALUE
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Veracity and Value in GEOSS

« Giving access to a huge amount of datasets coming
from different systems with their own mandate and
governance, GEOSS has to consider the veracity and
value of the published information.

« Particularly true if considering that GEOSS targets
not only research communities, but also decision and
policy makers, and therefore the veracity and value of
the pub- lished information may affect relevant
decisions.
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Adopted Solutions

« GEOSS Data Mangement Working Group provides a a set
of Data Management Principles, including quality-related
aspects;

« Essential Variables:

— EVs can be defined as those parameters required for
study, reporting, and management of problems in a
specific scientific or societal domains.

— This effort is particularly important for an infrastructure
such as the GCI: the formalization and use of the EVs
concept, and related instances, allows extracting the
most valuable data matching User's request.



€O (ES/SF%%POOBF\S‘ERVATIONS O )C
Conclusions

* In the past 10 years GEOSS has developed a truly
Global and multidisciplinary System-of Systems

« A valuable framework to experiment and learn how to
face Big Data challenges —in particular Variaty and
Volume ones.

« The new GEOSS Portal + DAB platform signifcantly
Improved the discoverability and accessibility of
sahred GEOSS resources, addressing more and
more User requirements.
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Thank you
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