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EPOS-Seismology in the EPOS context

EMSC data center activities, data collections and services
Interoperabllity issues we face in EPOS-S / EMSC
Dealing with interoperabillity issues
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EPQOS in a nutshell — what is EPOS?

()
e
« EPOS is the European Plate Observing System:

a European Research Infrastructure for Solid Earth Sciences.

« EPOS-IP (Implementation Phase) aims at creating a pan-European
infrastructure for Solid Earth Science.
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What is EPOS-Seismology?

« EPOS-Seismology  builds its
internal organization on three
pillars, representing the existing
community-driven  seismological
institutions on European level:
ORFEUS, EFEHR and EMSC.

« The EPOS-Seismology
consortium provides overall
governance and coordination.

ORFEUS is the European Infrastructure for seismic
waveform data in EPOS

ORFEUS collects seismological waveforms from 63 national
institutions. The distributed European Integrated Data
Archive EIDA is operated jointly by participating.

ORFEUS : Observatories & Research Facilities for European
Seismology

EFEHR is the European Infrastructure for hazard
and risk services in EPOS

EFEHR was established during recent European projects
addressing the provision and coordination of seismic hazard
and risk data, products and services.

EFEHR : European Facilities for Earthquake Hazard and
Risk

EMSC is the European Infrastructure for
Seismological Products in EPOS

EMSC is the organisation for the rapid collect and
dissemination of parametric earthquake information from its
76 member institutions.

EMSC : European-Mediterranean Seismological Centre
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EPOS-Seismology Data Policy

¢
EPQOS has developed a high level data policy, including the following principles:

« Ownership and Intellectual Property:
» Data and facilities are owned by the national research infrastructures (that contribute them)
» EPOS products will be owned by EPOS
» EPOS respects inherited intellectual property rights for all contributions

» Access and Licensing:
= Open Access as a general principle
» Data and Products available in a timely manner
*» metadata will always be available without restrictions (even for restricted data)

» licensing of data and products available from EPOS under Creative Commons
(preferably CC-BY, CC-BY-NC)

= authenticated access for EPOS ’central access’ services

The EPOS data policy supports the FAIR data management principles:
Findable, Accessible, Interoperable, Reusable
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Seismological Services within EPOS

Waveform Services Orfeus

Waveform selection & access
Waveform metrics & station Information
Strong Motion parameters

OBS data integration

Mobile Pool coordination & integration
Waveform modeling

Community driven and governed services
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Hazard and Risk Services Qj E)H R

Seismogenic Faults

Seismic Hazard Models

Ground Shaking Models
Geotechnical Engineering Information

VOLCANO Strong Motion records in buildings

OBSERVATIONS

% Seismological Products @%@%

511008 Earthquake Parameter Information
_ _ Macroseismic & Historical Event data
EPOS-Seismology is a TCS of EPOS _ Moment Tensors / Velocity rupture models
which is composed of the following services: EventID / F-E-Region / SiteCharTool /

Seismological Test platform
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Concrete examples of the thematic core
service « Seismology » provision:

O
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GUI

data on demand through web services
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Focus on EMSC’s developments
which represents well the EPOS-Seismology consortium
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About Seismic Hazard
Specific Hazard Models
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ESHM2013 Overview
Active Faults
Seismogenic Sources

Strong Motion Data

Hazard Computation Input

Earthquake Catalogue Europe



EMSC data centre collect / disseminate

<:> = use Citizen as a primary
source of real time information:

= collect seismic information 7 - collect earthquake
(Origin parameters, Phase = Y response from
arrivals, Moment tensors, ...) FEISONE S / Y earthquake’s eyewitness
. . . Centers Web site . C Fel
from international, regional and Mobile App " - ( omments, Felt
national data centers " Mobile site - - intensities, Pictures, ...)
e RISmiE Egeﬁfness - Internet traffic analysis of
data data EMSC web sites is used

as earthquake detectors
The medium is the message:

Social Networks
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The Seismic Portal

WWW.seismicportal.eu

OGC
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National Seismic ’ LastQuake h

Centers . EMSC Mobile App 2
(Web site z

Seismological
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Eyewitness
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Distribute

KWeb site

IS the main interactive gateway to access scientific products
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http://www.seismicportal.eu/

Web services are the Seismological Products

dgveloped for EPOS Integrated Core Services

FDSN-Event
SN EPOS

)
I
I
I
I
I
I
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«  EMSC web services are currently up and running (www.seismicportal.eu/webservices.html)
o each web service has its own URL and specification documentation.

« Web services use existing standards
o they are build mostly upon FDSN-Event specifications and QuakeML version 1.2 standard.

* |f needed, standard are extended

o this is the case for: Moment Tensors, Testimonies and Rupture Models web services
where in total 20 parameters have been added to the FDSN-event standard.
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Panorama of EPOS-Seismology data format
S

Parame

Geojson

MiniSEED

Station XML
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Which interoperabily issues we face on?

( )
X
* Epos-Seismology

— Dialog with EPOS Integrated Core Service in order to map and translate community metadata to
the baseline of EPOS-DCAT-AP vocabulary data model.

« EMSC

— Modernize exchange with Data centers in favor of a bus communication: data exchange through a
standardized way (moving from the current ASCII to QuakeML version 1.2).

— Merge seismological and macroseismic data in the same data model: (QuakeML + JSON /
GeoJSON to QuakeML version 2).
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How we deal with them?

O
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» Extension of existing standards well recognized in the seismological community

o E.g. in the framework of EPOS-Seismology, coexistence of different versions of a same
standard: FDSN-Event for current seismic events (EMSC) / FDSN-Event for historical events (AHEAD)

o workaround the problem (temporary solution before moving to the QuakeML version 2 standard)

» Build homemade solutions in order to make the bridge in between standards

o E.g. writing ad hoc convertors
* SC3ML to QuakeML
* GeoJSON to QuakeML

» Build use cases (at various granularity scale) in order to understand common needs and potential
interoperability issues:

o E.g. EPOS-Seismology has developed several different Use Cases transverse to the Seismology Thematic
Core Service.

o E.g. EMSC has developed a Use Case with all its web services in order to identify potential new data models
and/or best data conversions to operate.
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Seismological Test platform

0
Test Platform

Collect - Evaluate - Compare

Development of a Test Platform: e
o to gather the needs and, - o

. i Sercions = "Ml‘ O RULES
o to offer a collaborative development means. e urytinics 00

The aims is also to provide a mechanism to make evolved standardization through an iterative process:

o Use the Seismological Test platform facilities to propose and test specific rules through
specification documents (e.g. “towards moment tensor rules”).

o Test the implemented rules in an operational context and expose it to the community
(i.e build a test service).

o Subscribe to dedicated working groups in order to expose the tested services and to propose
newest specifications:

» Large audience (e.g. EMSC general assembly, EPOS-Seismology assembly, ESC, ...)
» Specialist (e.g. IASPEI working group on Moment Tensor)

iterative process

O G C®
Copyright © 2018 Open Geospatial Consortium



Conclusion: more standardisation needed

0
Discover what already exist in adjacent fields / communities:

EPOS-Seismology is engaged in various IT projects:
o DARE - Delivering Agile Research Excellence on European e-Infrastructures H2020

o EUDAT - European Data Infrastructure (various activities around utilizing EUDAT services within
EPOS Seismology).

EPOS-Seismology dispose of:

o Harmonization working group (identify neighboring developments)
Contact Point: epos-seismology@epos-ip.org | Alberto Michelini

o EPOS Vocabulary task force (identify common needs)
Contact Point: epos-seismology@epos-ip.org | Otto Lange

Key Message: YES, we have common objectives and are ready to collaborate!
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EPOS-DCAT-AP

Mapper:
Translate community
metadata to the baseline

Mapping priorities:
v' Web services
v' Dataset

v" Organisation

v' Person
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TCS and ICS dialog

Convertor
Web-Services ‘ ‘ BAe e MAPPER & INGESTOR
Metadata

e gle Y YEO V445 I0vEv e 2

1
B
g
g

Smpung

Aouaind

ssappyesed

Baseline Serialisation
' i CERIF EU data Model
Community webservice EPOS-DCAT-AP vocabulary ata Mode

Stage |I: TCS metadata ingestion into ICS

Stage Il: EPAS-DCAT-AP ingestion into CERIF
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Towards rules on EPOS Test Platform

OGC

(
( A) EMSC EPOS-Seismology EU Scientists
\L EPOS - Seismology Test Platform y
g ™\
®) HMB
INTERNAL
RMQ
\_ J
Rounting Key
(
(©) —
CALCULUS
| MT
o RULE #1
<> / ¢ <QML>
“ CALCULUS
‘\?
MT
~ RULE #2
-
Postgres / storage Python App. / compute HMB bus / disseminate
\ J
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Schematic diagrams of HMB bus
communication system

(
Se’s’",",,’;’ﬁfﬁfe"—l « Seismic information is disseminates at the same
. rhythm as EMSC is digesting it:
EMSC . | . * a QuakeML is automatically published on an HMB
AN yd bus when an event is processed or updated.
O—e
Server « Transparency, rapidity and robustness as well as
Generic | ‘ AN standardization are the four goals envisioned to
HMB Cilent . foster the synergy between Seismological Institutes
. in Europe and to enhance their interoperability
thanks to HMB messaging system.
-
Source Message Transmitterl Signal I Receiver Message Destination )
ZEm
Hitp Message Bus Protocol
EMSC
Members
@i@M <QunkeMl.> _ P HMB <QuukeML> ¥/
M c Server datagram Cllen ﬁ
JSON I BSON [EUROPEANPLATEQBSERVINGSYSTEM
~ " ./

OGC
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Integration of EPOS developments
in the EMSC’s Infrastructure

O
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e-Structure Dissemination )

Collect
Real Time Seismicity

(" Contributors Data Collection Protocols

Websites

‘ LastQuake

EMSC Lé
EPOS Generic App

INSTITUTES
Acess
to Services

INTEGRATED
CORE SERVICES

Data Maturation

\
Test Platform
Evaluate
and Compare Seismological Products ) OUTPUT

)

* in blue, the backbone of EMSC'’s data pipeline
* in white, the ongoing EPOS developpement
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FDSN-Event Web Service

A2
Q Web service
Data EMSC event data a Fisgfge;t R
Status Operational since 2014
Spec. Builds on the FDSN-Event specifications \%J
Url http://www.seismicportal.eu/fdsn-wsevent.html

5 WS- EVEMT raw dema acress

e g i HUIF s h e ek B S SN W-aht) Ficadion praviding: all o evea | data ket il e
—h -~
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Moment Tensor Web Service

Web Service

i o)
Data All moment tensors received at EMSC Wo;j;fg:nssors
'SEmsc =2

Status  Operational since 2017

Url http://www.seismicportal.eu/mtws/

Interactive Search (GUI + map)

‘SOURCE CATALOG MAPVEW  WEBSERVCEURL  WED SERVICE DOCUMENTATION

Dutasme Me L
VBN @ SOUTH SANDWICH ISLANDS REGION
2135 suTC 575 Dagth. 10k

58 554 6
ISLANDS REGION
592 Depth: 10km

Web service parameters

* FDSN-event parameters for filtering
* + 7 specific parameters for the selection of Moment Tensor:
mintplung, maxtplung, minnplung, maxnplung, mindc, maxdc, preferedonly
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Rupture Model Web Service

Web Service
Data

Status
Collaboration
Url

Web Service Parameters

* Inspired from FDSN-standard for event selection:
time, spatial and magnitude filtering

Rupture models of SRCMOD database (Martin Mai)
Operational since 2017
Dynamic mapping of existing event identifiers

http://www.seismicportal.eu/srcmodws/

Srcmod Web service

DATE @ T VIEW MAP VIEW WEB SERVICE URL WEB SERVICE DOCUMENTATION
] Lat  Lon Depth Mag length width strke  dip rake  a
a Nepal
5 84 15Km 79 160 88 285 10 566 08
DEPTH event source id Northern California
Min 3822 12231 10Km 607 15 10 155 82 172

Near Coast Of Northern Chile

1064 7082 216Km 81 285 160 357 18 11358 4464
MAGNITUDE : @

Pakistan
3 122Km 77 232 224 22814 569 935 22717
Sea Of Okhotsk
GEOGRAPHIC - @ 60BKm 83 195 60 184 10  -100 7
Nox 5467 15326 620Km 830 300 1126 177 10 107

Scotia Sea

«  Additional parameters for rupture models: e

slipratemin, slipratemax, displacement, ... iy Sorimemn .

OGC

1 6205 B834Km 78 190 85 239 55 -10065 2203
Santa Cruz Islands
14 127Km 806 144 20 300 17 6068
Philippine Islands Region

M Km 7.50 128 90 34575 4577 5647

Queen Charlotte Islands Region

(Rupture Models)
EP'S

90 99 Gallovic (2016)

........

-1 Wei (Caltech, iquique 2014)

1 Avouac etal (2014)

i
yes ( otla 0
Caltech, Khash 2013
L (2013)

7 Km 4
10 150Km 782 144 54 320 185 1086
17Km 783 210 90 319 20 110 12012
Off Coast Of Central America
6 8852 199Km 73 210 128 206 16 6825 1 Hayes (NEIC, Offshore E| Salvador 2012) al fsp sip
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Testimonies Web Service

Web Service

: . (" Testimonies )
Data All testimonies collected by the EMSC s Eps
Status  Operational since 2017 . 0
Url http://www.seismicportal.eu/testimonies-ws/ e = )

Interactive Search (GUI + map)

Testemonies

EVENTD @ LSTVIEW  MAPVEW  WEB SERVICE URL  WEB SERVICE DOCUMENTANION  CART (0)

ATESTIMONES : @
M

Max

Web service parameters

+ FDSN-event parameters for filtering
* + 2 specific parameters: minvalues and maxvalues

O G C®
Copyright © 2018 Open Geospatial Consortium


http://www.seismicportal.eu/testimonies-ws/
http://www.seismicportal.eu/testimonies-ws/
http://www.seismicportal.eu/testimonies-ws/

EventlD Web Service

Web Service

Goal Dynamic mapping of existing event identifiers

Status  Operational since 2017

Url http://www.seismicportal.eu/eventid/

( EventlD )
&vic EPOS

Initial
event ID
|
|
¥

EventID
Web Service

Dynamic mapping
of Event Identifiers

Request via FDSN-event
web service

\. J

Web Service Parameters (11 parameters)

* source_id, source_catalog, out_catalog
collect_dloc, collect_dtime
misfit_dloc, misfit_dtime, misfit_dmag
preferedonly, includeinfo

/convert

A sample AP to convert between eventid of catalog

“source catatog
out_catalog

> Optional Parameters
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Flinn-Engdhal Web Service

Se
Web Service
Data Identifies the FE region from a geolocalisation entry point rFf’f’?Egéng:gd;”ﬁ
Status  Operational since 2014
Spec. 3 parameters (latitude, longitude, data format: json, xml, ...) N % )
Url http://www.seismicportal.eu/feregions.html
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