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What is EPOS ?

EPOS is a long-term integration'plan that aims to create
a single sustainable, permanent and dlstrlbuted |
Infrastructure that includes:- .

» geophysical monitoring networks
* local observatories (including permanent
in-situ and volcano obse "
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Monitoring infrastructure: seismological networks

Data ownership:
National monitoring
interests (hazard,

. warning, etc)

Regional
Coordination:
Parameter data
EMSC
Waveform data
ORFEUS

- 1 Current projects:
~ NERIES (EU)
- NERA (EU)
GEOFON (GR)
GEOSCOPE (FR)
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EPOS infrastructure concept

Space Observations
: C DInSar — ESA, ....
Satellite observation infrastructure g —
GEOSS, GMES, ....
7

D

JSTEE In-situ Labs Rock | |Lab Analogue

hietworks observatories| | Mechanics | [Modeling | 77

(ORFEUS) 9

3
s f::; European Plate Observing System
==
Geological Volcano Computational Data_ mining,
repositories | |observatories || |facilities archives |} e
e-infrastructures
Ocean Bottom
) ) Seismometers — EMSO
Ocean observation infrastructure Marine Geophysics
(tsunami hazard,
volcanology......
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EP &OS advances for scientists

EUROPEANPLATEOBSERVINGSYSTEM

» Influencing national priorities
> Implementing transnational access
» Giving visibility and coherence to our community

» Structuring our community to be competitive for
global challenges

» Ensuring long term sustainability of our Rls
» Reducing fragmentation
» Optimizing effectiveness and impact



EPS _
=== \What is EPOS PP

Technical

* To integrate existing national research infrastructures through the
novel EPOS Data Centres representing a network of community
service providers for distributed data storage and processing.

* To develop an innovative and coherent e-infrastructure architecture,
which will form the platform and data service infrastructure (not
community specific) by means of the EPOS Core Services, for
interdisciplinary data and metadata exchange, processing tools and
computational simulations through the EPOS user interface.

* Tolink EPOS with other international Earth Observing Systems.

* To promote coherent training, educational and dissemination
programmes and outreach.

November 2010 -
www.epos Sl EUROPEANPLATEOBSERVINGSYSTEM
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Epﬂs Research Infrastructure and E-science for Data and Observatories on

ELROPEANPLATEOBESERVINGSYSTEM

The EPOS elements: EPOS User Interface

Futunesl.
Integration

Seismic
data integration

Seismic
networks

* The existing national research infrastructures are integrated into the EPOS Data Centres, which represent
community specific services for data archiving and mining having their own computational resources.

* Community specific data centres are further integrated by the EPOS Core Services, representing the
infrastructure layer consisting of common data services.

* EPOS data service infrastructure will be designed and established during the PP to serve multiple
communities studying the solid Earth dynamics.



COMMISSION

European
Research Area

EPOS: the Partnership

PARTNERS

ORFEUS/KNMI

Italy

France

Germany

The Netherlands
Romania

Iceland

Switzerland
United Kingdom
Norway
Turkey
Ireland
Portugal
Spain
Greece
Sweden
Poland
Denmark

Czech Republic

ASSOCIATE
PARTNERS
Austria
Finland

. . , A Israel
6 associate partners | Slovakia
for 5 countries

20 partners
for 18 countries

Slovenia
EMSC
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EP i8 S astructure and E-science for Data and Observatories on
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Work Packages
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P 1 Preparatory Phase Manage
P2 Legal work

P3 Governance

P5 Strategy
P6 Technical preparation
P/ Architecture and implementation plan

n8 Stakeholder interactions & dissemination



EP S Research Infrastructure and E~sdence for Data and Observatorieson

ELROPE -’.NPLP.TEGEE-EHH INGSYSTEM

WP6 Technical preparation

 Task 1 Inter-operability of RIs
« Task 2 Standardization & Technological Challenges

« Task 3 Access to data centres, modelling and technical
facilities

» Task 4 IT standardization
« Task 5 WG integration and overview

v"WG 1 Seismological data

v"WG2 Data from Volcano Observatories

v"WG3 Geological and Surface Dynamics data

v WG4 GNSS data and other Geodetic data

v"WGj5 Other Geophysical data

v"'WG6 Analytic and Experimental Rock Physics Laboratories
v"WG7 e-infrastructures and virtual community (HPC and Grid)
v"WGS Satellite data



EPOS EPOS PP project Working Groups EP S
The EPOS research infrastructure fabric

EUROPEANPLATEOBSERVINGSYSTEM

EPOS Council (EPOS PP consortium)

[ ORFEUS seismological data i

Countries (‘government representatives’):
governance, funding, legal aspects

| Volcano and other observatories

| Geological and surface dynamics ]

Working Groups provide bottom-up feedback |
- providers and users |
= science plan initiators

= architectural / technical design input
- define user requirements

- coordinate bottom-up (EC) projects

|
|
|

European Plate Observing System (EPOS) governance




E———————
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COONdiriadilg meciaCuoris villl
the User Community and
Stakeholders

EPOS stakeholders categories:

(i) National Research Organisations & funding agencies,
(ii)EPOS data providers,

(iii)RI data users (including Academia),

(

iv)data and services providers and users outside the research community
(including industry).

European Geosciences Union (EGU) & European Seismological
Commission (ESC) belong to category (iii)

Regional Conferences are envisioned for the EPOS Strategic Work

Thematic Workshops are promoted

EP.°S

EUROPEANPLATEOBSERVINGSYSTEM




EP3S

EUROPEANPLATEOBSERVINGSYSTEM

Defining Mission Needs
- ldentify data providers @
« Define the EPOS Working Groups for technological Worl@
« Define EPOS core groups of Users
» Define EPOS technical requirements

» Define optimal legal and governance structure

It

« Validation, authentication and impact assessment

* Provide long-term sustainability at national level




EP S Research Infrastructure and E-science for Data and Qbservatories on ‘17
iy ] Earthquakes, Volcanoes, Surface Dynamics And Tectonics

.1 On-going & short-termFutu re Actions
* Finalizing RI’s imfeiltory (May 20 11-)
| ® Flnahzmg WGs ﬁﬁmposftlon (m1d J une 2011)

30

Instrument site

¥ Free field and ground floor stations

¥ In building station
Borehole station
Other (dam, tunnel, power plant, cave, etc.) _ - :
Information not available or not specified ' EHEE
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EPOS-related European Projects

Training Initiatives: links with existing ITN (QUEST & TOPOMOD) and search
for opportunities for new ITN (i.e., for Rock Physics Laboratories)

Links with ESF programs and initiatives (TOPOEurope, MeMoVolc)
Links with other EC Projects (NERIES/NERA, SHARE, ..... )

Interactions with new submitted EC projects in e-science (VERCE, EUDAT,
ENVRI) and cooperation (REAKT, ..... )

Interactions with other Global Initiatives (Onegeology, GEM, GEO, ...)

Interactions and Collaborations with Satellite data community (ESA,
TERRAFIRMA, GENESI-DEC,

EP.°S
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Interactions with existing European platforms EP S
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Ocean and seafloor sciences

EUDAT, ENVRI proposals

EGI/HPC . \és\ . ‘
INSPIRE E-science ecosystems: research and imfrastructure

— M

EMSO - ESONET Seafloor & land-based g =

observations m S3

Engineering seismology \x/ S 25
EFAST - SERIES % o

NERA 3 »

ORFEUS IS o
EMSC Seismology: researth and data infrastructure '8 T
FDSN S 3
Environmental ESFRI initiatives 3 e
VERCE 8
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GEQOSS, ESA

Earth Observations Terrestrial & Satellite
observations




Issues for international cooperation:
collaborations with US-NSF

There are ongoing initiatives for global coordination and integration of
infrastructures in geophysics, seismology and geodesy:

— International Federation of Digital Seismograph Networks (FDSN,
http://www.fdsn.org/) involved in GEO

— Incorporated Research Institutions for Seismology (IRIS) and the Global
Seismographic Network (GSN) coordinated with ORFEUS (EPOS partner)

— UNAVCO (www.unavco.org/) and European geodesy initiatives

The Earth science program EarthScope and collaborations on scientific
drilling, geodesy, rock physics and seismology

World Organization of Volcano Observatories (WoVO, www.wovo.0rg)

EP.°S

EUROPEANPLATEOBSERVINGSYSTEM



http://www.fdsn.org/

EP S Research Infrastructure and e-science for Data and Observatories on
sl Earthquakes, Volcanoes, Surface Dynamics and Tectonics

Emng to coﬂgtrlbu o the white paper
onit r¥Qon £3bf G based

observations

massimo.cocco@ingv.it WWW.Eepos-eu.org epos@lng *t
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The EPOS Mission Statement. EPOS will
integrate the diverse, but advanced European
Research Infrastructures for solid Earth Science,
and will build on new e-science opportunities to

monitor and understand the dynamic and
complex solid-Earth System. EPOS will identify
existing gaps and promote implementation plans
with other disdplines of environmental science
to help solve the grand challenges facing the
Earth and its people

newsletter

WWW.epos-eu.org

[ oo Please contribute

by Massimo Cocoo & EPOS team

Adding scientific and socio-economic
value in Europe by integrating solid
Earth science infrastructures

The understanding of the physical processes responsible for
earthquakes, volcanic eruptions, landslides, surface and tectonic
processes, and tsunamis requires the prompt and continuous
avallability of high quality data obtained through direct
observations and accurate prdictive modeling of their temporal
and spatial evolution. The accessibility to these data can
accelerate the discovery of new and novel uses of Earth scence
results for societal benefit. The in-situ monitoring and forecast

be completely assessed (for instance in terms of energy supply,

Insurance and re-insurance companies, finandal markets, etc...).
In addition to its other effacts, the Tohoku earthquake will affect
Japan’s and the world’s supply of some minerals, at least
temporarily. Up to one-quarter of the world's lodine and one-
third of Japan’s cement production may be affected, according
to a recently released U.S. Geological Survey report.

Understanding the processes and forecasting, mitigating the
effects of such events requires a pan-European coordination of
national facilities and expertise. This plan aims at Integrating
the currently scattered, but highly advanced European facilities







VERCE : Virtual Earthquake and Seismology
Research Community in Europe e-science
environment

@ Centre National de la Recherche Scientifique (CNRS-INSU), France
ODINSUmM University of Edinburgh (UEDIN), United Kingdom

Royal Netherlands Meteorological Institute (KNMI-ORFEUS), Netherlands

Orfeus European-Mediterranean Seismological Centre (EMSC), France
@E‘im Istituto Nazionale di Geofisica e Vulcanologia (INGV), Italy
3 Ludwig-Maximilians-Universitat (LMU), Germany woms.
INGV T : : : LMU| e
_ | University of Liverpool (ULIV), United Kingdom
& LIVERPOOL ~ Bayerische Akademie der Wissenschaften (BADW-LRZ), Germany l D

Fraunhofer-Gesellschaft e.V. (SCAI), Germany
= Fraunhofer Centro di Calcolo Interuniversitario (CINECA), Italy

=
SCAl

CINECA

Jean-Pierre Vilotte (CNRS-IPG Paris), Malcolm Atkinson (UEDIN), Torild van Eyck (ORFEUS-KNMI), Anton Frank (BADW-LRZ)
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The Preparatory Phase is a timely initiative dedicated to
establishing a management framework with efficient
centralized coordination to achieve the following objectives:

Strategic

* To establish efficient coordination and management of the
infrastructure at European level that will govern the process of
building the necessary components, the expenditure assessment and
the outreach at the project level.

* To reach mutual agreement among the countries involved regarding
the core legal entity and its governance structure as well as
commitments for funding that will ensure the construction of the
infrastructure and its long-term operation.

EPOS | Kickoff
Rome 24 | 25 h
N =
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EPOS: the Concept EP

EUROPEANPLATEOBSERVINGSYSTEM

EPOS intends to integrate rjve existing core elements within one
cyber infrastructure to realize:

A comprehensive geographical distributed observational infrastructure
consisting of existing permanent monitoring networks on a European scale
(seismic, geodetic, ....)

Dedicated observatories for multidisciplinary local data acquisition
(volcanoes, in-situ fault monitoring experiments, geothermal and deep drilling
experiments, geological repositories)

A network of experimental laboratories creating a single distributed research
infrastructure for rock and mineral properties

Facilities for data repositories as well as for data integration, archiving and
mining (including different solid Earth data, such as geophysical, geological,
topographic, geochemical)

Facilities for high performance distributed computing consisting of cyber
infrastructures for collaborative computing and large scale data analysis
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The EPOS PP Management
Structure & Advising Boards

Advisory Board :
v' Goran Ekstrom (Earthscope)
v Rui Pinho  (GEM, Global Earthquake Model)
v" Mark Robinson (ITER)
v' Enric Banda (Director of Science, Research and Environment at the "La Caixa" Foundation)

ICT Board [ curopean commisson |

v' Leif Laaksonen (e-IRG) EPOS PP
v' Giuseppe Fiameni (CINECA)

v' Steven Newhouse (EGI)

v" Francois Robida ( Onegeology, BRGM)

Member States

Project Development
Board Inter-Activity

Preparatory Council
(representatives from all
Partners & Associate Partners)

Board of
Governmental

Project Coordinator '
Representatives

WP Leaders

DP&U Commission:

Mike Jackson (PBO / UNAVCO)

Don Dingwell (EGU President)
Michael Rast (ESA)

Tim Ahern (IRIS)

Steinunn Jakobsdottir (ESC President)

Project Management Office |

/

AN NN

() Project coordination team and preparatory phase governance

— EP;Y’S
Rome 24 | 25 e
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EUROPEANPLATEOBSERVINGSYSTEM

solid Earth Science

@S A Natural Laboratory for
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Icelandic Met
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Fissures
Seismic Stations

4 Permanent

{} Research (Temp)
GPS Stations

2 Research (Temp)

2y Permanent




Data Intensive applications

Earthquake and seismology community is
facing a fundamental paradigm shift: from
data driven to data intensive research:
Large volume data analysis: extracting
information from space and time correlations in
dense array observations,

Data and computing intensive
simulation/inversion: 3D wave form information
using adjoint methods, stochastic strong motion
simulation,

Orchestrated workflows across service
components.

Seamless access to large volumes of multi-

sets data across the Grid and HPC
components
Large earthquake source radiation:

Industrial‘and ‘societalt ‘@pplications: natural

Seismic noise correlations:
observing precursors to
9 days bMAD lcm‘ine(ﬁu pti @EYScfore eruption of June 2000
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Studying the coupling
Igetweep thﬁe Solid

Winter Summer

Earthquake detection: tsunami

Research groups using
SPECFEM3D
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Participating to Global Initiatives

@ GLOBAL SEISMOGRAPHIC NETWORK

& INTERNATIONAL FEDERATION OF DIGITAL SEISMOGRAPHIC NETWORKS
¢ L AN 1/2009

GSN

7/2007-12/2008 = A * in 2009

IRIS  Affiliate IRIS International & National Cooperative Sites

Curmrent  Amray Geoscope  Japan  Mednet  Geofon’/ AWIBGR/BFO  ChinaUSGS  Mexico  Singapore  Botswana  Spain  Australia USGS AFTAC SMU
A L] + x > * A

* * KK * ¥ £ £ £ K K ¥ x ¥
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Responding to the specific
needs for Europe

 Innovation

" |ntegrated accessibility to multidisciplinary data will accelerate
the discovery of new and novel uses of Earth science results
for societal benefit (including both scientific discoveries and
technological progress)

"= Development of educational, training and dissemination
material (e-learning)

e Connections to other RiIs and to other
scientific fields

 Maintaining a key role and collaborating
with other global and international

initiatives
- .
&3
. EUROPEANPLATEOBSERVINGSYSTEM




EPOS DUALROLE | =] Ao

getting ready for construction phase IS0

Pan-European integration of existing
research infrastructures

* Integrating multidisciplinary infrastructures as a key
challenge for solid Earth Science

" |dentifying existing gaps and pilot projects to
promote a modern implementation of Ris

Long-term sustainability of research
infrastructures at national level

* Guaranteeing maintenance and the minimum
required implementation level

* Supporting the development of the monitoring
iInfrastructures coordinated with the Epos's pan-
European integrated vision

EPOS Preparatory Phase 33
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