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MOST READ

CURRENT ISSUE

Towards the new Thematic Core Service Tsunami

Vol. 65 No. 2 (2022): Special Issue: EPOS a Research Infrastructure in solid Earth: open U EPOS RNl

science and innovation
Coordinated and Interoperable Seismological Data
e Massimo Cocco and Paola Montone and Product Services in Europe: the EPOS
Thematic Core Service for Seismology
Published: 2022-04-29 175

Coordinated and Inter(.)per?ble Seismological see that article for
Data and Product Services in Europe: the EPOS development, history and governance of

Thematic Core Service for Seismology EPOS Seismology, EMSC, ORFEUS and EFEHR,
https://doi.org/10.4401/ag-8767 and more stuff not covered in these slides
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recap : the EPOS Architecture  www.epos-eu.org
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Domain workhorses for the
implementation & coordination of data & service provisioning:
Thematic Core Services TCS
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vices

community driven and governed ser

:'5' EPOS TCS

Seismic waveforms (ORFEUS)
§ Seismological products (EMSC)
SE|Sm0|Ogy Hazard & risk products (EFEHR)

Computational seismology

NFO multidisciplinary data & products

Borehole data Near fault observatories

Virtual laboratory & early warning test beds

GNSS data and prOdUCtS GNSS primary data & derived products

Processing and visualization tools

Multidisciplinary volcanic data & products

Hazard products VOlcanO Observatlons

TNA to volcano observatories

SAR interferograms

Sateulte data Integrated satellite products

On-line processing tools

Global and regional geomagnetic models Geomagﬂﬁ"[lC Observatlons

Magnetotelluric data

Data for AH episodes
0 Multi-hazard simulator - multi-risk
Anthropogenic hazards s e
AH data visualisation

Geological multi-scale data Geologica[ information

Integrated geological maps

Borehole visualization and mOdEImQ

Experimental & analogue data
TNA to experimental &
micro-analytical facilities

Geo energy test beds GEO Energy IES'[ bedS
Access to in-situ GETB exsperiments for |0W a rbon energy

Waveform Services
Waveform selection & access
Waveform metrics & Station Information
Strong Motion parameters

OBS data integration

Mobile Pool coordination & integration
Waveform modeling

Seismological Products @%’ﬂ
Earthquake Parameter Information MSC
Macroseismic & Historical Event data
Seismological Products Platform

- rupture models / SiteCharTool / MT
- EventID / F-E-Region / ...

Hazard and Risk Services eF) E) H R
Seismic Hazard Models

Seismogenic Faults

Ground Shaking Models

Geotechnical Engineering Information
Strong Motion records in buildings
Earthquake Risk Services

Orfeus
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Three distinct initiatives coming together ...

Eusc

Orfeus

©)):

born between 1975 - 1983
under ESC (-> link to IASPEI...)

international non-governmental
association under French law

seat initially in Strasbourg,
since 1994 at CEA/LDG Paris

Membership today

almost global:

80+ institutions from 56
countries, providing their own
earthquake information for
further dissemination

Initially rapid earthquake
information collection mainly for
seismologists, today important
for general public (LastQuake)

born in 1987
from initiative of a group of
high-ranking seismologists

non-profit foundation under
Dutch law

seat at KNMI, NL (with ODCQC)

Membership today

European (+):

60+ institutions (42 corporate
founders) from 27 countries

EIDA federated European
waveform data archive since
2013 with currently 12 nodes

e N A o AR [N TR N 8

born in 2019
as outcome of 10+ yrs European
projects

consortium of member
institutions (no own legal entity,
no fixed seat)

Membership today
European:
26 institutions from 18 countries

Coordinating harmonized
seismic hazard and risk products
for Europe ESHM20 / ESRM20;
access also to underlying
datasets
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EPOS Seismology EPOS General Assembly, Boards, ...
Governance
Structure "
. EPOS-ERIC
(established 2019) m Service Provision Agreements

" / ; ; \

EPOS TCS Seismology consortium
- coordinates and oversees EPOS Seismology services
- interacts with EPOS-ERIC for policy and strategic matters
- organizes seismological community activities )
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EPOS Selsmology / EIDA event info W l
general assembly R'Sk
Strong 20¢ " advanced
Motion “am products H bl“
 Comp |
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EMSC: improving services & access to
near-real time information

1%

Seismological agencies
and institutions

Website b AHEAD: improving of historical (macroseismic)

Mobile App

Mobneib data holdings and access services
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European Archive of Historical EArthquake Data
data
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Earthquakes

World map

Latest information
Seismic data
Special reports

Quick access

QDO

Android &
iOS app

Search for
earthquakes

Data queries

Earthquake news
[t - Bandar
¥ d :\‘% s

- 7.4: .w_

EPOS

EUROPEANPLATEOBSERVINGSYSTEM

LastQuake

How it works
Citizen seismology

" |

About Us

Who we are
What we do
Timeline

Latest earthquakes

Partner with us
Donate

Mission & vision
Partners
Support our work

| felt an earthquake
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EMSC global
data contributors

EMSC Members

© Key nodal members
Members by right

Q© Active members
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ORFEUS services at a glance

+ Coordinated access to more 80 26 -20 -5 -0 -5 0 5 1 15 20 2% 30 ORFEUS Stations
than 16,000 seismic stations 80 - i,
(SM, BB, SP - temp. & perm. . sy K 4 ODCNode
networks) 75 - + GFZNode
g a “ o RESIFNode
N - o h » INGV Node
- European Integrated Data 01 WrRIT T 2,%| © NOANode
Archive (EIDA) and A m‘*;? Ar:aﬁ AA{AA‘A;‘Af a| © ETHZNode
associated services 65 aa A waatin ot alals | 4 UIB-NORSARNode
gDt A% s A L B aadidiianist |+ ICGC Node
_ : faisbuggt gt THEVLAT) L LMUNode
orfeus-eu.org/data/eida/ 60 4 o SN Yol S R S + | + KOERINode
A A A A4 A,
ta e, P tasas s » NIEPNode
] i 55 Y I » BGRNode
+ Strong-motion services ioa » ESMstations not in EIDA
(ESM, RRSM) ‘
50 A - 50
-eu.org/data/strong/
orfeus-eu.org/data/stron 45 - 45
AAAA
« Mobile pools coordination 40 - - 40
Ay ‘
orfeus-eu.org/data/mobile/ 35 1 ‘flf 35
30 - L - 30
- Community services like | | _ats | | | . . . . . . . . . .
W°rk5h°PSr training, grants 30 25 -20 15 10 -5 0 5 10 15 20 25 30 35 40 45 50
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Towards ShakeMap ha

A collaborative framework
that:

- optimally exploits the
potential of European
strong-motion
webservices, besides
FDSN event
/station/dataselect

- provides a single source
for ShakeMaps at the
European scale that
builds on EIDA & SM and
modern future-proof
community software and
tools

- delivers ShakeMaps for
regions where there is no
local capability yet &
serves as a backup to
local authoritative
ShakeMap
implementations

EPDS

[EUROPEANPLATEOBSERVINGSYSTEM
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INPUT DATA

+ Earthquake location, magnitude (>=
4%, source information from EMSC and
ESM FDSN webservices (ws)

+ Peak-motion aata from RRSM and ESM
ws
a

MAINTENANCE and WORKFLOW

+ Configuration and input files
on Github @ INGV

+ Operators can autonomously
maintain configuration files
and upload revised peak-
motion input

ofa

+ Maps”are first generated
automatically based on EMSC
/ RRSM / ESM input

+ Adding or updatingrinput files s 'f;j o
triggers a new ShakeMap ;nﬂ%\jn“
calculation Juga %,

Py
- Reprocessing sché“cﬁlle ﬁeing
defined

GROUND MOTION MODELS '

\
[
||+ Authoritative ShakeMap v4

- Authoritative ShakeMap 4 =,

configuration for IT (INGV); CH (SED),
GR (NOA & ITSAK), more to join

- ESHM13 for other regions, being
updated to ESHM20

COMING SOON

+ Rapid finite-fault Inforn;ation from
FinDer (DT-GEO)

+ Landslide likelihood (Geo-INQUIRE)

SITE AMPLIFICATION:
configuration for IT (INGV), CH (SED),
GR (NOA & ITSAK), more to join

+ Global USGS Vs,30 model for other
regions, being updated to ESRM20

WEB PORTAL

shakemapeu.ingv.it

+ Free oeen-source development

bn INGV for the communlgv of
ShakeMap v4 users

%+ » (github.com/INGV/shakemap4

-web)

0 500 km|
& RRSM (EIDA) & ESM stations

European hazard map
= lowest hazard

highest hazard
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global model and the Swiss Seismic Hazard Model are available.
Access the seismic hazard tools below:

3 G . ¥
& \ P

Hazard Spectra Hazard Curves Hazard Maps

Latest uploads:

.
December 2021, Access to oll underlying data sets, resources and tools through this
web platform or the EFEHR GitLab repesitory.

Specific Hazard Models

The EFEHR web-platform provids
models, products and informatio

ractive tools such as seismic hazard
models, products and information are

based on research projects carris
hazard models are described at ional level

Y I (5K
00 o 03 04 05 06
yers) | i R

Europe Middie East National

hazard.efehr.org S

risk.efehr.org

—+==. [ETH:zirich ® woox GEM O
EP’S

Foundation and EPOS (European Plats Observing System,

Updated web services to provide access to the newly released European Seismic Hazard and Risk Models
*  New web services to access the Risk data and results, updated web services to access the hazard data, submodels and results.
«  GitLab repositories, making use of the GitLab API to distribute the main input files, earthquake catalogues, active faults, site
amplification, source models, exposure datasets, input files for OpenQuake
* Documentation and Reports
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\o_j ; (3 up-to-date earthquake hazard & risk products and services for Europe

Explainer video

Flyers

[EARTHQUAKE HAZARD
a Europe [ |

Posters

7o EARTHQUAKE HAZARD wmap ot tarope L

smes

L

EARTNOIMKE RISK mep ot Sueere

Press release

Incl. maps & figures to download

CIN

Fact sheets

EP‘“S

EUROPEANPLATEOBSERVINGSYSTEM

Already available on the EFEHR GitLab
Repository: https://gitlab.seismo.ethz.ch/efehr

IFTRE Rl &Y

Website

st HAZARD & RISK oot

Web platforms

“ a
MMMMM o RISK across europe
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Challenges WD SEISMOLOGY

... one of many:

- Real-time earthquake
How does a European Research Infrastructure 4

. . 5 risk reduction
deal with (near) real time data and products that may have 7 RlSE - o
| . . ji . for a ReSilient Europe
strong links to national disaster management and response? .
¥ EU ShakeM
. . . o epe akeviaps
- dissemination and accessibility g’f = P
. Immedi.ately open to everybody?
- authoritativeness 8 .
: conflict with national entities? §. g
- governance S8
: who decides on content and appearance X
1 .
__and some more: crowdsourced macroseismic
. . . . information
licensing, PID assignments and resolution, new (large) data,
technologial change & adaptation, ...
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Wasn’t there something else? ...

EIDA federated authentication & authorization

FAIR and Open data AZE?rTbﬁ‘éi"" _ )
Do we need to control (”ed..em BZ#SS perri’.‘s‘;?fns

(Julich)
u dpera!or

] ? ' attribjites &
Licensing data & services: A itrblies 8
and technologies

CC-BY! ... ah-canraw data be licensed?

Google wants to make a disaster info service !
using my data ???

To% n

* protect embargoed / restricted
data & services
 comply with GDPR

,Atﬁr and provenance tracking

- dynamic data identification
- subset combination & remixing
- complex iterative processing

Metadata and vocabulary harmonization | ... go global!
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