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EPOS PP Mission EPS

EURDFEANPLATEQESERVINGS YSTEM
*  The European Plate Observing System (EPOS) is a long-term integrated
research infrastructure plan to promote innovative approaches for a better
understanding of the physical processes controlling earthquakes, volcanic
eruptions, unrest episodes and tsunamis as well as those driving tectonics
and Earth surface dynamics

. EPOS will integrate the existing advanced European facilities into one,
distributed multidisciplinary Research Infrastructure (RI) taking full advantage
of new e-science opportunities

e  The EPOS RI will allow geoscientists to study the causative processes acting
from 103 s to 10° years and from pum to 103 km
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EPOS COMMUNITIES

Satellite observation infrastructures Space Earth Observations ESA, CEOS, GEQSS, ... %
23 countries involved: 20 partners,
6 associated partners
Seismic Near-Fault Experimental Satellite Data Geohazards -~ S350 e !
v v y . . Research Infrastructures involved in FPOS

RIDE database: hip://www.epos-eu.org/ride/
244 Ris - value (>350M€)
annual running costs (84Me / per year)

138 Instiwtions
2272 PS receivers | 4939 seismic stations

464718 Seismic data | 1,1 PB Storage capacity
828 instruments in 118 Laboratories

EUROPEAN PLATE OBSERVING SYSTEM “fRjae™ P3aiin
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Geological Volcano GPS Geomagnetic Ocean bottom 3
Repositories Observatories Networks Observatories seismometers [l
Ocean observation infrastructures Marine sciences EMSO, GeoSeas, SeaDtaNet, ... o
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INNOVATION
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Topological Architecture

The EPOS Integrated Core Services will provide access
to multidisciplinary data, data products, synthetic data

. L INTEGRATION from simulations, processing and visualization tools, ....
INTEGRATED gus >> LAYER

SERVICES (data-oriented)

2l

The EPOS Integrated Core Services will serve scientists
and other stakeholders, young researchers (training),
professionals and industry
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EPOS is more than a mere data portal: it will provide not
just data but means to integrate, analyze, compare,
interpret and present data and information about Solid
Earth

' COMMUNITY Thematic Core Services are infrastructures to provide
2 W AYER data services to specific communities (they can be
-‘.:E | (thematicservice international organizations, such as ORFEUS for
N/ seismology)
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1‘ National Research Infrastructures and facilities provide
| ' ue services at national level and send data to the European
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Functional Archltecture
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The National Rls

z ] > MAP OF: . s
@l% DE e St Diversity in data type and formats
RESEARCH INFRASTRUCTURE DIATABASE for EPOS .
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913 TB Storage
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EPOS Board of Service ProVilematic Services: an example from seismology

WAVEFORM
DATA

Ground motion
recordings from seismic
sensors (possible
extension to infrasound)

Structure: Distributed
(ORFEUS umbrella)

~8 nodes, including ORFEUS &
EIDA nodes, SISMOS, SMdB

Products (indicative list)
Continuous and event
waveforms from permanent
and temporary stations
(broadband, short period,
strong motion); historical
waveform archive; synthetic
waveform data; strong motion

EARTHQUAKE
PRODUCTS

Parametric earthquake
information and event-
related additional
information

Structure: Distributed
~ 5 nodes, including EMSC &
its key nodes, AHEAD

Products (indicative list)
Earthquake parameters &
bulletins; earthquake
catalogues (instrumental,
macroseismic, historic,
synthetic); moment tensors;
source models

L R

HAZARD AND
RISK

Seismic hazard & risk
products and services

Structure: Distributed
~3 nodes, including EFEHR
(EUCENTER & ETH nodes)

Products (indicative list)

Hazard: Fault maps & models;

source zones; hazard maps &
curves & disaggregation;
GMPEs

Risk: Inventories & inventory
models; vulnerability
functions; risk maps &

COMPUTATIONAL
SEISMOLOGY

High performance and
high end computing,
data intensive
computing

Structure: Distributed
~3 nodes (build upon VERCE)

Products (indicative list)
Tools for massive scale data
applications (processing,
mining, visualization,...)

Services (...)
Access to HPC resources; data

EPOS Integrated Services

Visualisation tool / dlscovery & access portal
gh performance and hig

data (products) Services (...) scenarios staging; data massive
Rapid earthquake applications; data simulation;
Services (...) information dissemination Services (...) model repository and model
Station information (metadata, (felt maps, ShakeMaps) Tools for model building and handling tools (large 3D
site characterization...); data : visualization; product viewer; velocity models, rupture
quality (control) information = hazard & risk calculation models,...)
£ software & infrastructure
European Infrastructures g
“Mobile pools, OBS pools... /g J '
Seismological services for visualisation, discovery and access to portal (based on
E sismolog . ODMMON services eismicportal.e




EPOS Board of Service ProvidersThematic Services: Satellite Data Information

Satellite
Acquisition
Strategy

Priorities are the areas
identified in the Santorini
white paper

Structure: Distributed
~ 3 nodes (ESA, DLR, CNES)

Products (indicative list)
Definition of an acquisition
plan over geohazard areas in
Europe:

-sensor type/Satellite mission
-potential coverage (acquisition
geometry, resolution and
mode)

-type of product
(interferogram, velocity map,
land use map,...)

Services

-Defining Satellite Data
provider

-Site information (metadata,
site characterization...)
-data quality information

Geohazard
Supersites

SAR displacement maps

Structure: Distributed
multiple nodes, potentially
one for each Supersite

Products (indicative list)
For volcanic Supersites:
-sineruptive displacement
map

-volcanic source model

For seismic Supersites:

-coseismic displacement map
-cross comparison with GPS

-seismic source model

Services

Preservation of historical
data (also from commercial
networks).

Data quality information.
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Data Archiving

Data repository from
other projects

Structure: Distributed
~3-5 nodes, including EPOS
Data Gateway.

Products (indicative list)

-PSI data from TERRAFIRMA
ESA project all over Europe
-Wide Area Product data over
Greece and Turkey

Services

Repository of existing:

- PSl velocity maps

- time series,

- added value products

EPOS Integrated Services

Vlsuallsatlon tool / dlscovery & access portal

IT Tools
Support to Satellite data
processing

Structure: Distributed
~ 3 nodes (ESA, DLR, CNES)

Products (indicative list)
- Fast generation and delivery
- Diffusion of best practices.

Services

Web-services for online
processing of satellite data
(SAR in particular) and
estimation of velocities
(interseismic and post-
seismic signals).

- provide guaranteed,
reliable, easy, effective
access to a variety of data,
facilities, and applications
to an ever increasing
number of users.

- enable multidisciplinary

collaboration among

communitiesand the
creation of user-configured
virtual research facilities /




The European Supersites

EPQOS is a GEO participating
institution. TASK-DI-01 C2:
Geohazard Supersites and
Natural Laboratories (GSNL)

EPOS as a regional federation
to provide multidisciplinary
services in solid Earth

EPOS is coordinating efforts
with the three EC supersites:
— MARSITE (Istanbul)
— FUTUREVOLC (Icelandic Volcan.)

— MED-SUV (ltalian Volcanoes)
- . o

Mmmwmm v - *MARSsite
MED-SU FUTUREVOLC
Italian Volcanoes celandic Vol canoes MARmara Supersite
M. Ema, Lamp HEUE‘\.W‘S_WLS European volcanolcgizal New Directions in Seismic Hazard Assessmeznt
volcanoes: dat3 sharf nq voleaniz hazard SLI:’JEFS\IV" Inlecland: 2 monitor ng systcm 'wmugn Focused Eartn Observation
and sk, prepatecnes, warensss and rietwork for the futue in the Marman area
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(high-res
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& Federated Approach
to Solid Earth Rls

IN-SITU
GROUND-BASED
OBSERVING
SYSTEM
(EPOS)

) Permanent
In-situ Metworks
fault-zone (ORFEWS)

observatories

Geological
repositories

Experimental

Labs

Interface

Computational TSN GPs
facilities networks
Data mining,
archives

I Ocean Bottom
' Seismometers
Dbii?\'aatﬁuns ' EMSO - Marine
Raw data Geophysics
(tsunami, hazard,
volcanology, ...)
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KEYWORDS

Integration of the existing in-situ Ris through data infrastructures and web
services in each supersite. Integration of terrestrial and satellite
observations

Interoperability of in-situ data infrastructures & web services
Access to past and present data through shared data policies
Acknowledgment of the data source and Metrics to check the use of data

Progress in Science through availability of high quality data and the means
to process and interpret them (e.g., explore and mine large data volumes,
results easily reproducible/replicable)

information, dissemination, education and training

Implementation plans, which require strategic investment in research
infrastructures at national and international levels (sustainability issue)

Societal contributions, e.g., hazard assessment and risk mitigation
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GEOSS - System of Systems

THE GLOBAL EARTH OBSERVATION
SYSTEM OF SYSTEMS

INFORMATION -
/ FOR THE BENEFIT vo W agrcuirure
OF SOCIETY N

The Global Earth Observation System of Systems addresses
nine areas of critical importance to people and society.
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l. Data and service providers from the solid Earth sciences
<>  Rlsdeclared in RIDE (www.epos-eu.org/ride/) & EPOS WGs
Il. Scientific User Community
Researchers from solid Earth Science
Solid Earth science community projects (NERA, SHARE, REAKT, ....)
Training and educational institutions, projects and initiatives

IR

Researchers and organizations from outside the solid Earth sciences
lll. Governmental Organizations

<> National governments

<> Funding agencies

<> Civil protections authorities

<> European Commission
IV. Other data and service providers and users

<> IT projects and experts, Industry, Private data and service providers

V. General Public

T,R - WWW.Ep0s-2u.org




Science for Society: from understanding to
iIncreasing resilience to natural hazards
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Conclusive Remarks

Access to multidisciplinary data and
promoting cross-disciplinary research is
a key contribution to foster progress in
science

Joining community efforts for the long-
term sustainability of RIs & supersites
(involving governments and funding
agencies)

24 26' 28 30 32 34 36" 38' 40" 42" el 45" 48"

Dissemination and Education require
effective Communication Policies

|
SEA \m%m 1

Bl f* BLACK
x

Risk Communication is nowadays a - R,
complex endeavor KA










Progress in solid Earth sciences

Data availability and monitoring infrastructures
Early warning systems

Long-term hazard assessment

Short term probability and operational forecasting

Proper approach to face prediction (i.e. CSEP), but risks
in focusing on prediction (misinterpreting forecasting)



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

Thank yu for attention

massimo.cocco@ingv.it WWW.epos-eu.org epos@ingv.it




