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EPOS Overview

« European Plate Observing System

— WWW.EepO0s-eu.org
— European research infrastructure
on solid earth science

25 COUNTRIES

Austria, Belgium, Bulgaria, (zech Republic, Denmark, Finland,

France, Germany, Grecee, Hungary, Iceland, Ireland, Italy,

Netherland, Norway, Poland, Portugal, Romania,

Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey, United Kingdom

S 4 INTERNATIONAL

— Integrates the existing and

. ORGANIZATIONS
future advanced European | , 8 Orfeus, Emsc, Euref, Intermagnet
facilities into a single, e W SN SESEARCH
distributed, sustainable ' 4939 SEISMIC STATIONS
Infrastructure 2272 GPS RECEIVERS

SN 464 TB SEISMIC DATA
118 LABORATORIES
828 INSTRUMENTS

Several PetaBytes of solid Earth Science data will be available

O ( ; ( :® Several thousands of users expected to access the infrastructure
Copyright © 2019 Open Geospatial Consortium
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EPOS Overview

We are here

l

2014 2014 2019 2020

2002 2008 2010
START

IMPLEMENTATION OPERATIONAL
| PHASE PHASE

A Research Infrastructure

= Part of EU ESFRI Roadmap (like CERN Large Hadron Collider,
Square Kilometer Array, European contribution to the international

Argo Programme, ...)
= Long term sustainability
<> a one time project

O G C®
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EPOS Overview

v

into EPOS
_ o central hub
Research agreeing on how to declaring it
Communities share those using the
producing (semantics, APIs, same semantics '\ﬁ ' ?
Data & Services portals, ...)... vedh o " s :
for the
outer world
Y to search.
g< ’ ’ A
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EPOS Overview

THEMATIC
CORE

SERVICES

NATIONAL RESEARCH
INFRASTRUCTURES
& DATA CENTERS

J

INTEGRATED
CORE

SERVICES
CENTRALHUB

COMPATIBILITY LAYER
INTEROPERABILITY

L
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EPOS Overview
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at z & SERVICES
g 4 = SERVICES e 2
O o CENTRAL HUB
=2 &0 s =
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N
——
Data generation Data curation Interoperability Metadata registry
Data collection Metadata Brokering Processing
Responsible Registration <::‘> Aggregation
of sustainability Community Services Integrated analyses
and operation Standardization Visualization
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EPOS Overview

EPOS ICS
© B D °North (N °South (s) °East () “West w v X I © E YYYY-MM-DD HH:mm:ss m YYYY-MM-DD HH:mm:ss X
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g Advanced Search v “a Graph Data
ul —
Results (215) -
g [#H Anthropogenic Hazard Observations (41)
[ Geology (8
E eology (8)
g Geoelectromagnetism (19)
Geo-energy Test Beds (0)
(3
- [HGeodesy (13)
g Multi-scale Laboratory Data (0)
o
E Near Fault Observations (37)

[# satellite Observations (8)
Seismology (45)

Volcano Observations (44)

x
[5}
©
o
o
@
£
L

-

Leaflet | Powered by Esfi | Source: Esfi, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN. IGP, swisstopo, and the GIS User Community

Selected Items (0) Clear Configuration Console

Please Select a Service.

®
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EPOS Overview

EPOS ICS

OB D  °North

Advanced Search

Results (215)

Anthropogenic Hazard Observations (41)
Geology (8)

Geoelectromagnetism (19)

Geo-energy Test Beds (0)

Geodesy (13)

Multi-scale Laboratory Data (0)

Near Fault Observations (37)

@ WORKSPACE SEARCH

[# satellite Observations (8)
[ seismology (45)
[EVolcano Observations (44)
S seismic data (4)
Ewaveforms (4)

Seismic Waveforms Santorini
© Seismic Stations Santorini
© Seismic station

Seismic waveform

= Geodetic data (10)
GNSS raw data Iceland

Waveforms metadata Santorini

Selected Items (3)

Geological Map 1:1,000,000 (OneGeology-
Europe layer)

(7] List of episodes

Seismic event data collected at the
\7] European-Mediterranean Seismological
Centre

®

(N)

XL
xs
X
s

-

Xim
im

Clear

X & B

X & B

X 3 B

°South

(B) “West W) v X | © m YYYY-MM-DD HH:mm:ss

Iza Graph Data

60.64615 : 37.40944

Configuration

g o s ) d

Leaflet | Powered by Esi | Source: Esi, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

@ Feedback

Console

Name

Description

‘ European Database of Seismogenic Faults - WFS vectorial data - Subductions

1 The standard OGC WFS web service providing the European Database of Seismogenic Faults (EDSF) data related to subduction

Copyright © 2019 Open Geospatial Consortium
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Thematic Core Service ‘tour de table’

THEMATIC
CORE

SERVICES

O G C®
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https://www.epos-ip.org/tcs/seismology
https://www.epos-ip.org/tcs/seismology
https://www.epos-ip.org/tcs/seismology
https://www.epos-ip.org/tcs/seismology

ERLS scisvolocy

Waveform services

EIDA — fdsnws for station information & waveform data

ODC - waveform quality service

RRSM & ESM — strong motion parameter data services

waveform modeling - modeling platform

Seismological products
EMSC — fdsnws for event information
web services for other products
event information portal (website)

AHEAD — fdsnws for event information
wms/wfs type event information
interactive portal (website)

AVIOS — site characterization modeling service
Hazard and risk services
EFEHR — interactive hazard platform

EDSF — active fault data (platform, wms/wfs)
RISK — exposure data web platform

OGC

Copyright © 2019 Open Geospatial Consortium

Status of Validated Services

fully functional
fully functional
fully functional
fully functional

fully functional
fully functional
fully functional

fully functional
fully functional
fully functional

fully functional

fully functional
fully functional
fully functional



ERLS scisvolocy

Status of Services under
implementation/envisioned

Waveform services

mobile pool services & coordination platform partially implemented - community discussion

ongoing
OBS data integration services partially implemented — community discussion ongoing
waveform modeling — future services partially implemented — community discussion ongoing

Seismological products
European Shakemap Service  (joint EPOS Seismology service) under discussion
macroseismic data integration (ESC working group) under discussion

Hazard and risk services

EFEHR — hazard data web services under implementation — Q4/2019
EGSIM — ground shaking model service under implementation — Q4/2019
EGD — geotechnical site characterization under implementation — Q1/2020
BSM — strong motion data from buildings under development — jointly with SERA
RISK — vulnerability under development

losses under development
EFSM20 — fault-source model for ESHM20 under implementation — April 2020

O G C®
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Thematic Core Service ‘tour de table’

https://www.epos-ip.org/tcs/near-fault-observatories

THEMATIC
CORE

SERVICES

O G C®
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EPS

NEAR-FAULT OBSERVATORIES

O
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DDSS

Category

Data - Product

Platform

WP09-DDSS-001

Seismological data

Velocimetric Waveforms
Continuous

EIDA

WP09-DDSS-001b

Seismological data

Seismic Station Information

EIDA (VN) — FRIDGE - ICS

WP09-DDSS-002 | Seismological data Accelerometric waveforms EIDA
Continuous

WP09-DDSS-006 | Seismological data Earthquakes parameters FRIDGE - ICS

WP09-DDSS-009 | Seismological data V,/V; (Time series) FRIDGE

WP09-DDSS-029

Seismological data

Historical EQ Catalogue

FRIDGE - AHEAD

WP09-DDSS-004 | Geophysical data Infrasound waveforms EIDA
WP09-DDSS-004b | Geophysical data Infrasound station info EIDA — FRIDGE -
ICS
WP09-DDSS-024 | Geochemical data Radon Decay Counts FRIDGE - ICS
WP09-DDSS-035 | Geophysical data Strainmeter (water level, EIDA

pressure)

WP09-DDSS-035b

Geophysical data

Strainmeter Station info

EIDA—FRIDGE - ICS

WP09-DDSS-024b | Geochemical data Radon Station info FRIDGE - ICS
WP09-DDSS-025 | Geochemical data Meteo parameters FRIDGE - ICS
WP09-DDSS-028 | Geochemical data CO2 dynamic concentration FRIDGE - ICS
WP09-DDSS-028b | Geochemical data CO2 station info FRIDGE - ICS
WP09-DDSS-034 | Data services FRIDGE-NFO FRIDGE
Federated specific data
gateway and VL
WP09-DDSS-037 Geodetic data GNSS Site and Station FRIDGE — GLASS (VN)
information

OGC

Vp/Vs
Waveforms and
Station Information

Geodetic Data
Stations Map
GNSS Raw Data and
Station Information

Geophysical Data
Stations Map

Infrasound

Status of Validated Services

NFO Federated Specific Data Gateway

The EU Near Fault Observatories portal for sharing multidisciplinary data and scientific products

o

Munchen

sagl
it v o
5.5 S
P AX4O =
® 5 A E===
= ETHzirich  [inecon INFP  INGV
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EP S NEAR-FAULT OBSERVATORIES
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DDSSID

WPO09-DDSS-033

WPO09-DDSS5-013
WP09-DDSS-037
WP09-DDSS5-039
WP03-DDSS-040

WP09-DDSS-003
WP09-DDSS-007
WP09-DDSS5-011
WP09-DDS5-012
WP03-DDSS-010
WP09-DDS5-018
WP09-DDS5-019
WP09-DDSS-027
WP09-DDSS5-031
WP09-DDSS-034b
WP09-DDS5-041
WP09-DDS5-042
WP09-DDS5-043
WP0S-DD55-044
WP09-DDS5-045
WP09-DDS5-046
WP09-DDSS5-047
WP09-DDS5-048
WP09-DDS5-049
WP03-DDSS-050
WP09-DDSS5-051
WP09-DDS5-052

Data Services

Geodetic data
Geodetic data
Geodetic data
Geodetic data

Seismological data
Seismological data
Seismological data
Seismological data
Seismological data
Satellite data
Geodetic data
Geochemical data
Geology
TNA
Seismological data
Seismological data
Geochemical data
Geochemical data
Geochemical data
Geochemical data
Geochemical data
Geochemical data
Geochemical data
Geochemical data
Geology
Geodetic data

OGC

CREW - EU Testing Centre for Early
Warning & Source Characterization
GNSS Daily Data (30 second)
GNSS Site and Station information
GNSS coordinate time-series (PPP, DD)
GNSS velocity fields (PPP, DD)

OBS waveforms
Focal mechanisms
Velocity and Attenuation Models
Site Characterisation
Repeaters and Multiplets catalogue
INSAR LOS Displacement Time series
Strain rate time series
Gas chemistry near the fault
Geological maps
Trans National Access
b-value time series
Network detection(space/time)
Total gas pressure in well water
Ground water temperature
Spring or well water chemistry
Ground water level
ions (+/-)

CH4 methane concentration
water chemistry
Multiple band Fluorescence
Seismogenic Fault
GNSS Real-Time Data (high-rate)

PLATFORM

Status of Services under
implementation/envisioned

CREW \
CREW EARLY BULLETINS
GLASS EIDA s SERVER WARNING 'l;"" WEB BULLETIN &
GLASS —FRIDGE - ICS it ALERTS m:w STATISTICS
GLASS Secdtink e . :
GLASS TT —_— i ;
o e P I
EIDA A — L.
FRIDGE - ICS T e E —
FRIDGE- ICS o sot sy | w——
FRIDGE o Running on Output | Evaluationof | Web Interface
FRIDGE Controlled DeaY | \\1yai Machines  QuakeML  Performance
FRIDGE
FRIDGE - ICS . . -
= CREW: s a testing facility that compares
FRIDGE - ICS methodologies and software for real-time monitoring of
HL([’;E faulting processes; specifically, the testing facility
FRIDGE Is at the present dedicated to
FRIDGE Earthquake Early Warning (EEW)
FRIDGE
FRIDGE
FRIDGE
FRIDGE
FRIDGE - ICS
FRIDGE - ICS
FRIDGE - ICS
FRIDGE - ICS - AHEAD
FRIDGE

Copyright © 2019 Open Geospatial Consortium




Thematic Core Service ‘tour de table’

THEMATIC
CORE

SERVICES
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GNSS DATA AND PRODUCTS

- — — - — P - — N —_— - — — - - —

® GNSS Data & Products (some still

Visited @ Getting Started . Gente Que Néo Sabe ... @ miup2018 m * Boards | Trello @ amazon agu talk data @. DSH | @ Problem loading page

"2 vortn ™ csoun 10 rast D owest ™) ISR v o0 timenss | ([ER wvvmm-on in progress) already discoverable at
Advanced Search Graph Data ICS Portal

Results (215) E&.zm - 2924975 ‘

Tesodaeyle ® Collaboration with other TCS (Near
Boata3) Fault Observatories & Volcanology)

also implemented to host their

Stations with RINEX data L 3 3

List RINEX Files search X3 GNSS data
parameters
GET RINEX Files L 1
EProducts (10)
Selected Items (0) Cle ol 4 R

Leafiet | Powered by Esri | Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX,

m Configuration Console

Name Stations with GNSS Products

O G C®
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EPé:ﬁS GNSS DATA AND PRODUCTS

Status of Validated Services

Software provision
WP10-SP-011 | M&O of GLASS software yes
WP10-5P-013 | M&O of GLASS tools yes
WP10-5P-014 | M&O of GLASS webservices yes

Data Dissemination

Val,

WP10-5P-003 | Metadata Management for GNSS Sites | yes
WP10-5P-004 | M&O of GNSS Data Gateway yes
WP10-5P-005 | Long-term Data Quality Monitoring

OGC

Product
Dissemination
M&O of GNSS Products Gateway;
WP10-SP-006 Internal validation of GNSS-derived yes
products
Daily solutions for EPQS stations using
WP10-SP-007 PPP approach; Velocity Field from yes
Combined EPOS
Daily solutions for EPQS stations using
WP10-5P-008 DD approach; Velocity field from yes
Combined EPOS
Daily Combined time-series solutions
WPI0-5P-009 | cing EPOS DD and PPP solutions ves
WPL0-SP-010 Strain rates derived from velocity

fields

Copyright © 2019 Open Geospatial Consortium

EUREF

WP10-SP-015 EUREF Permanent Network Central ves
Bureau

WP10-SP-016 Malnt-ena-nce of EUREF Pan-European ves
Repositories

WP10-SP-017 Malntgna.nce of EUREF Pan-European ves
Repositories

WP10-SP-018 Wegkly Combined Solutions of EUREF Jes
stations

WP10-5P-019 EUREF Reference Frame Products yes

WP10-SP-020 Velocity Field from Combined EPOS Jes

EUREF Densified Solutions




Thematic Core Service ‘tour de table’
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https://www.epos-ip.org/tcs/volcano-observations
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EPGS vo.cano osservaTIONS

()
120

VO-TCS mission:

- to provide coordination between the European Volcano
Observatories (VOs) and Volcano Research Institutions (VRIS),

- to implement interoperable services,

- to provide long term sustainable access to the VO-DDSSs, and

- to promote best practices through EPOS.

Worldwide distribution of

" L Layered structure of
European” volcanoes

the VO-TCS

O G C®
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EPGS vo.cano osservaTIONS

()
8¢

cPS

VROPEANPLATIOBSER/INGSYST

I UTUREVO
I
1\

The VO-TCS Gateway, in synergy with the EC
EUROVOLC project, will have an importantrole in
making the services of VO-TCS (and all volcanological
community) interoperable with ICS.

O G C®
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!P@’ VOLCANO OBSERVATIONS

Name — web-service title Service Provider

Velocity Seismic Waveforms INGV, IPGP, IMO

Chemical analysis and physical properties of
gas, water and rocks

Thermal anomaly (lava flow) OPGC

Wrapped Differential Interferograms INGV, OPGC

INGV, OPGC

®

Copyright © 2019

Category

Status of Validated Services

Seismalegical data Wledity d@ismic wivefarma Ogen
Valcamalogical fpetralagical Reperts oa valeanic aetivity Caen
Valcanalagical fpetralagcal Awigtian dslour ddded far veltanaes Qoen
Geamasards SOT sanin niratiga peakabilisie Ba iaed ma s Caen
Geakarards Tephra Fallewut hazard maps Forgplosive velcanoes [ErnBargeed
Geakarands EMects oo haalth and ecommendatons farrgspanse 105  Open
Gaakarands Dailyash/fgas arecasting maps Ogen
Diata services Station informatian [EPS) Open
Seismalegical dat Welocity sei s mic wavelomms Ogen
S smaol ogical data Acceleration JAioeberome tir wa v fonms Open
Geodeticdata GNES raw data (Mines Data- 154) Open

Geochemical fpatralegical

Cherical analysis and physical propemies of gas, wateragd  Ooen

Satellite data

Wrapped Differental Inberferograma (Phase and Amplitud Open

Seismal ogical data

Welocity d@ismic wawefarma Ogen

S s maal ogecal data

Arpeleranion [hooelerome o wa v larms OaEn

Graund-based remate sensing datakgy

Ground-based doppler radar near-iource eruptive parame|  Open

Geadhemical fpetralogical

Chemical analviid and physical propeties of gas, wateraq  Open

Satwmlling data

Waltanet Plums [Ash + S0 QoEn

Satellite data

Therma | angmaly [avs Row) Ogen

Satmlline data

Wrapped Differental Interferograms (Phase and Amplicud  Open




EP&S vo.cano osservaTIONS

K
> Status of Validated Services

DDS5S Name

Geaha zards Spatial probability analysis/maps Open
Geoha zards Lava flow invasion hazard maps Open
Geghazards Tephra fallout hazard maps for explosive volcanoes| Open
Geoha zards FDCs hazard maps (EM;GVE, Deception) Open
Geoha rards Probabilistic welcanichazard assessment (maps) Open
Geodetic data GNSS raw data (Rinex Data- 155) Qpen
Ground-based remote sensing datqGround-based ndardata Qpen
Ground-based remote sensing datdGround-based visible and themmal /IR camera Qpen
Ground-based remote senting dat]Ground-based UV scanner spectra Open
Valcanological fpetralogical Catalogue of eruptions Qpen
Volcanological fpetrological lﬂe ports on velcanic activity I Open |
Valecanological fpetalogical [Fle poris on valeanic activiny Open ]
Rock sample properties Collections of magmatic nocks Restricted
Qpen
Satellite data InSAR lava flow maps ,ﬂ /
|Registerad
Ground-based remote $éniing dat]Ground-baied Dopplér radar s pectra Open
®

Copyright © 2019 Open Geospatial Consortium



Thematic Core Service ‘tour de table’
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https://www.epos-ip.org/tcs/satellite-data
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EP&S sncLiimepama

A unique interface for TCS metadata, APl and AAAI
Metadata: 1SO 19115(-2) & OGC 10-157r3
Data Product discovery: OpenSearch (CEOS OpenSearch
BP)
Data Product retrieval: HTTPS

LYY P B '

TCS Access Rules
Products freely discoverable/Metadata freely accessible
Registered users can access and manage products
CC-BY and CC-BY-NC licences will be applied

@ DTS CNAHREA 20150710.20180004 CLSH ®

O G C®
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EP&S sareLiimepan
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Validated Static Map Data Product

Data Product
Wrapped Differential Interferograms
Spatial coherence

Unwrapped Differential
Interferograms

Map of LOS vector (NEU coefficient)

Interferogram Atmospheric Phase
Screen

DEM in radar geometry

Lookup table from radar coordinates
to ground coordinates

OGC

Radar

SN S S S K

Geo

S N NN

Priority
High
High

High
High
High
High

High

Data
Org.

2D raster

2D raster
2D raster
2D raster
2D raster
2D raster

2D raster

Metadata
1SO 19115
1SO 19115

150 19115

150 19115

150 19115

150 19115

150 19115

Format
geotiff
geotiff

geotiff
geotiff
geotiff
geotiff

geotiff

Status of Validated Services

Validated Multitemporal Data Product

Data Product

LOS Displacement Time Series

Temporal Coherence (Quality of

measure)

Average Scatterer Elevation
(Topography)

Mean LOS velocity

Copyright © 2019 Open Geospatial Consortium

Radar

v

v

Geo

v

Priority

High

High

High

High

Data
Org.
Table /
3D

Table /
2D

Table /
2D

Table /
2D

Metadata

150 19115

150 19115

150 19115

150 19115

Format
CSV/ SHP/
geotiff
csv/
geotiff
csv/
geotiff

csv/
geotiff



EP&S sareLiimepan
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Level 2 Data Product ready at TCS level

Data Products Priority Data Org. Metadata Format
Model Parameters Medium Table 1SO 19115 csv
Modelled LOS Displacement Medium Table 1SO 19115 Ccsv
Inversion Statistical Analysis Medium %[?r;aa:;g 1SO 19115 IPG, PNG, etc

Level 1 services ready at TCS level

Services Priority =~ Metadata API
EPOSAR Sentinel-1 Processing on demand (L1) High 1SO 19115 WPS 1.0
EPOSAR ERS-ENVISAT Processing on demand (L1) High 1SO 19115 WPS 1.0

Level 1 radar services under implementation

Data Product Radar Geo Priority DataOrg. Metadata
Network miscl lity of ti .
LTSI E RS AR T fTE v High  2Draster 15019115
series inversion)
Stack of coregistered Interferograms v High 3Draster 1S019115

O G C®
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Format
geotiff

geotiff

Status of Services under
implementation/envisioned



EP&S sareLiimepan

()
OQ Status of Services under

implementation/envisioned

Level 2/3 data products under implementation

Data Products Priority ~ Data Org. Metadata Format
3-D Displacement maps Medium 2D/ Table TBD geotiff / CSV
3-D Displacement Time Series Medium 2D/ Table TBD geotiff / CSV
Strain Rate Maps Medium 2D raster TBD TBD
\Sﬁgizfl’i?::i‘lﬁ“mp”tat"’" ] Medium 2D/ Table TBD geotiff / CSV
Seismic Hazard Maps Medium 2Draster TBD TBD

On-demand Services under implementation

Services Priority =~ Metadata API
GDM-SAR processing on demand High 1SO 19115 WPS 1.0
GDM-SAR visualization High 1SO 19115 WPS 1.0
GDM-optical processing Medium TBD WPS 1.0
Displacement Analytical Modelling - Displacement Medium 18D WPS 1.0
Maps (L2)
Q|splacement Analytical Modelling - Displacement Medium T WPS 1.0
Time Series (L2)
Modelling toolbox with User Interface Medium TBD Cl.jsmm web
interface
D.ata fusion (INSAR, GNSS,...) to obtain 3D Medium 18D Cl:lstom web
displacement maps interface
Joint Displacement and Gravity data Modeling Medium TBD Cl.jsmm web
interface

O G C®
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Thematic Core Service ‘tour de table’

THEMATIC
CORE

SERVICES

https://www.epos-ip.org/tcs/geomagnetic-observations

O G C®
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Sy
EP&S GEoMAGNETIC OBSERVATIONS

Status of Validated Services

Magnetic observatory data (World Data Centre - WDC Edinburgh &
INTERMAGNET)
Variometer data (IMAGE + Baltic extensions)

Geomagnetic indices (ISGI)

Geomagnetic events (EO & ESGI)
Electrojet indices (IMAGE)

Global magnetic models (IGRF and WMM)

O G C )
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N,
©&)S" GEOMAGNETIC OBSERVATIONS

a
\_><_> Status of Services under
implementation/envisioned

Magnetic survey data
Magnetotelluric time series
Substorm events (IMAGE)
Magnetotelluric transfer functions

Lithospheric conductivity models
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Copyright © 2019 Open Geospatial Consortium



Thematic Core Service ‘tour de table’

THEMATIC

CORE
SERVICES

https://www.epos-ip.org/tcs/anthropogenic-hazards
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EP%‘S ANTHROPOGENIC HAZARDS

USA

1593 Soultz-sous-Foréts Stimulation

2000 Soultz-sous-Foréts Stimulation

2003 Soultz-sous-Foréts Stimulation

2004 Soultz-sous-Foréts Stimulation

2005 Soultz-sous-Foréts Stimulation
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ANTHROPOGENIC HAZARDS

(

EPOS ICS

Login
- o og) /- o) n
© B D °North N) “South rs) °East s () “West W) v x I © m YYYY-MM-DD HH:mm:ss m YYYY-MM-DD HH:mm:ss X
5
z Advanced Search v
%
Results (212)
w
g [E) Anthropogenic Hazard Observations (41) :
§ B services (2) - = LAI CHAU: water reservoir
g = 2 < owner Institute of Geophysics Vietnam
EMIS] Listof episodes x imn Academy of Science and
i Technology, Vietnam and Institute
t of applicat X ¥
© Listof applications * of Geophysics Polish Academy of
=z B episodes (29) Sciences (IG PAS), Poland
@
count Vietnam
e [E Reservoir impoundment (6) o )
o code LAI_CHAU
" 6 Episode CZORSZTYN: shallow water reservoir - dataset L 3 name LAl CHAU: water reservoir
© Episode SONG TRANH: deep water reservoir - dataset Finm type episode %
shortName LAl CHAU ©
© Episode MONTEYNARD: water reservoir - dataset Fim P4
region Lai Chau Province o
-
© Episode VAL D'AGR!: water reservoir - dataset i impactingFactors [reservoir impoundment] w
g Episode LAl CHAU: water reservoir - dataset X & m =
© Episode VOUGLANS: water reservoir - dataset b 3¢ 3
Geothermal energy production (10)
[E underground mining (10)
Conventional hydrocarbon extraction (5) Leaflet | Powered by Esri | Source: Esri, DigitaiGlobe, GeoEye. Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX. Geimapping, Aerogrid. IGN, IGP, swisstopo. and the GIS User Community
Blunderground gas storage (1) Configuration Console
© Episode STARFISH: underground gas storage - dataset iinm
Name List of episodes
[ Wastewater injection (2)
B i hydrocarbon ion (4) Description The IS-EPOS Platform integrates research infrastructure of EPOS TCS AH (https://tcs.ah-epos.eu/). It provides access to Episodes, which are collections of
time-correlated geophysical, technological and other relevant geodata, relating comprehensively anthropogenic seismicity to its industrial cause.
© Episode PREESE HALL: Shale Gas - dataset P 3F 3 geophy: : e g e P Y pog ty
© Episode OKLAHOMA: conventional and unconventional Py Spatial Coverage unspecified
hyd bon ion and injection - dataset
6 Episode LUBOCING: Shale Gas - dataset X3 Temporal Coverage 1956-06-01T11:06:00+00:00 - unspecified
© Episode WYSIN: Shale Gas - dataset L I3 Digital Object Identifier https://doi.org/10.1007/511600-018-0209-z
€02 sequestration (1]
J @ Service Provider Institute of Geophysics, Polish Academy of Sciences
© Episode CARBFIX: geothermal energy production and CCS -dataset ¥ & B3
Y saiies oy Service Description Virtual access to IS-EPOS Platform (multiservice)

®
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EP£2S A\THROPOGENIC HAZARDS
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EP%S ANTHROPOGENIC HAZARDS

Status of Services under
implementation/envisioned

1. GSS2: Moment tensor (single) — step 4;

2. GSS2: Moment tensor (double couple) — step 4;

3. GSS2: Moment tensor (shear-tensile crack inventor) —step 4;

4. GSS3: Location of emergent - sustained signals —step 5;

5. GSS4: Tracking changes in the elastic parameters —step 2;

6. GMS3: Stress and strain changes induced by fluid injection and temperature change driven
by geothermy injection —step 4 ;

7. QIS1 Seismicity patterns tested mean field patterns - Superposed epoch analysis for
Magnitudinal aftershocks—step 4;

8. QIS1 Seismicity patterns tested mean field patterns - Superposed epoch analysis for
georesource field aftershocks — step 4;

9. QIS1 Seismicity patterns tested mean field patterns - Superposed epoch analysis for
seasonal pattern —step 4;

10. QIS2 seismicity patterns tested against reshuffled catalogues — step 4;

11. A Template-Matching based Detection Algorithm —step 4;

12. Modelling uncertainties and interval estimation of hazard parameters —step 1;

13. Estimate of maximum possible magnitude from induced deformation —step 4;

14. Ground Motion Prediction Equations —step 4;

15. Merger —step 4.

O G C )
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Thematic Core Service ‘tour de table’

’ Hj} THEMATIC
| §§§ CORE
| E5®  services

https://www.epos-ip.org/tcs/geoloqgical-information-and-modeling
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EPQ®S GEOLOGICAL INFORMATION AND MODELING

K
> Status of Validated Services

8 sets of pan-European services offered to the EPOS platform: 5 sets are operational

O Boreholes
. Borehole View Service
+ Borehole Discovery Service

O Geologic Maps
. Geologic Map 1/1,000,000 View Service
+  Geologic Feature Discovery Service
O 3D/4D Models
+  3D/4D Models View Service
+  3D/4D Models Discovery Service
O Mineral resources
*  Mine Discovery Service
. Mine View Service
O Data & service cataloguing
+  WHP15 catalogue service
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EP@ GEOLOGICAL INFORMATION AND MODELING

o
> Status of Validated Services

Presently, the TCS-ICS interoperability offers an access to dataset & service discovery (without deep semantics)

=> From the Boreholelndex entry point, navigate through all borehole-related features (ex.: logs) and display
them using the borehole visualisation tool libraries developed by TCS Geological Information & Modeling

=> Apply this linked data mechanism to all “Geological Information and Modeling” datasets

https:lldata.qeoscience.earthlncIlDriIIionetholeABDriIIi'ﬁq
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EP@ GEOLOGICAL INFORMATION AND MODELING

()
OQ Status of Services under

implementation/envisioned

0 Geohazards (Ground deformation) Under Implementation (Ul)

0 Geohazards: Active faults inventories / Landslides Envisioned (E)

O Active seismic data (onshore/offshore) (Ul

0 Rock sample properties: Borehole rock sample analysis  (Ul)

0 Georesource occurrence data (Ul

0 Geochemical Data (E)

0 Geological Maps (E)
1:500,000-250,000 / 1:100,000-50,000 (stratigraphic, lithological, faults, bedrock, superficial)

O Boreholes Data Index (V) —1‘“"°"""w“'”‘"°""”“"
- Detailed data (depth, contractor, equipment...) e oo

- Geophysical logs

- Geological description

- Groundwater level

- Rock Geochemistry

- Pore Gas Chemistry

- Geotechnical Information
- Visualisation tool (logs...)
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Thematic Core Service ‘tour de table’

THEMATIC
CORE

SERVICES
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EPG3S MULTI-SCALE LABORATORIES

()
186

TCS Multi-scale laboratories Data Publication Chain

[ EP_'S ICS EP_S

]

TCS Multi-scale laboratories catalog

| I | |

Analogue modelling of Paleomagnetic and Rock/melt physical Geochemical &
geologic processes magnetic data properties microscopy data
| N N A N

I

[ Harvest metadata (1S019115/EPOS-DCAT-, AP) GCMD/TCS VOCABULARIES

]

MSL Data
Repository

t

|

I Push data & metadata

Scenario A

I

T

Fush metadata

TCS MULTI-SCALE LABORATORIES SCIENTISTS

]

MSL Data Institutional Generic MSL Metadata
Repository Data repository Data repository Platform

Status of Validated Services

New scenario for exchanging actualized and full download information

EPOS-wide brokering tool for TransNational Access (TNA) workflow support: Equipment
information and model for implementation are already available (and used!)

Retrieval of actualized facility information from TCS Portal service L

O G C®
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S MULTI-SCALE LABORATORIES

Application and
sel

ses  Glossary TNA Privacy statement
jection criteria s

Basnié en
Herzegovina e
. Serv

Transnational Access to the TCS Multi-scale laboratories facilities Hamburg
TNA Berlyn
.
TCS ™
“2*"  Duitsland
Pras
3 . 9
Tojechis
The 3“TNA call was open from February 25, 2019, to April 21, 2019. Manchen Wepe
Oostenri
started as early as May 13%, 2019 completed by December  ankrijk Zwitsertand
31st,2019 Milos ovenlt ozagre
Krostie
NA. onaco

| ApPLYHERE

LIST OF FACILITIES AND AC
NA

Research field Facility Name

Type

Paleomagnetic Labora

Paleomagnetism .
Hoofddijk

Q laboratory

Polen

Status of Validated Services

e
Mocxsa

%} Utrecht University &Datasets @

Paleomagnetic

Laboratory Fort

Hoofddijk (Utrecht

University, The

Netherlands) 2 datasets found Orderby: Relevance
The
Hac

of the Fort

Paleomagnetic

atory cover nearly

= Paleomagnetic

fields of paleomagnetism. An 0!

important expertise of the This dataset conti
building in Bosnia and Her

Supplementan

0

Turkije

EP®S |

# / Labs / Paleomagnetic Laboratory Fort ...

iversity

Utrecht University & © About

Paleomagnetic

Laboratory Fort Paleomagnetic Laboratory Fort Hoofddijk
:::,ﬁ:',';,";.‘,’:cm (Utrecht University, The Netherlands)
Netherlands)

Latitude 52.0880573
Longitude 5.1702548
Website
Services
More H‘fL”T( lities at tt
Equipments (10)+

Mgasurements, 7+

®
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Thematic Core Service ‘tour de table’

https://www.epos-ip.org/tcs/geo-energy-test-beds-low-carbon-energy

(&“W
\9 @({{

THEMATIC
CORE

SERVICES
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Epgﬂ? GEO-ENERGY TEST BEDS FOR LOW CARBON ENERGY

O
186

Sub-domain Description

Oil & Gas Conventional and non-conventional oil&gas recovery

Deep underground Deep labs for R&D on rock mechanics, geoenergy applications,
laboratories georesources, earthquake physics

Geothermal Deep geothermal energy, both hydro- and petro-thermal

Geological storage of gas or carbon

Shale gas

Repository R&D facilities for deep geological repository of nuclear waste

Deep mining
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EP%S GEO-ENERGY TEST BEDS FOR LOW CARBON ENERGY

O
106

EPZ3S

EUROPEANPLATEOBSERVINGSYSTEM

Data and service providers
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ICS — TCS compatiblility layer

OGC
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ICS — TCS compatibility layer

O
106

« Each dataset, service, organization described using
— EPOS_DCAT_AP: DCAT 1.4 (2014), hydra, schema, ...

class EPOS-DCAT-AP-Simplified /

«mandatory»
dcat:Catalog
«recommended» «mandatery» epos:annotation
skos: «mandatory» eposiresource | rdfs: i
y ! s:Resource
ConceptScheme | .- dcatthemeTaxonomy | ctdescription EposTeso - «optional»
«recommendeds - dottitle «optional»
«mandatory» ded 7
) 3 «recommended» dct:conformsTo
dettitle dcat: N =
cat:.dataset =] - dctissued o ional
. —~ »
« mandatu[y»/'/ - detmodified 4 doattheme P
«mandatory» Z//// «optional dmypé
doat Do = «optional» dct:cnnffarmsTo
- «optional» dctisPartOf ) «Dph}ﬂ[\a/l
«optionaly - ) . hydra: i
) . «recommended» ydra:supportedOperation
+ adms:versionNotes r:::rtr;'rj‘l:::;e d «recommended» dcat:Distribution i —
+ deticreated « 7 . skos:Concept <optional»
+ dctissued -~ «optional»
+ dct:modified dettype i «mandatory» +  deatbyteSize
+ ‘versi y — : i
owl:versioninfo «optionaly — - skos:prefLabel + dctissued detisPartof
«mandatory» + dct:modified 1.‘ |
. i . g «optional» i i
d’-?t:.desc.nphon deat:distribution 7 detiEk i <optional detisPartof
*  dehidentiny = «recommended»
+ A -~ «recommended»
detiile Al + dctidescription -
+ dct:type
«mandatory» schema:provider
«optional» dethasPart + dctidentifier ccrecoml‘r_@nded»-'*"”"f
- «recommended»
«recommended» schema:provider
schema:contributor schemaaffiliation
——— epos:associatedProject

«recommended»

schema:author

«optional»

«optional» ~




What next ?

( )
e
e System in operational mode

— more data and services available -> automatize their declaration
and discovery

= more interoperability between within and across communities

e More

— Shared semantics & linked data
» Facility, equipment
* Observation -> O&M
« Shared domain objects

— Machine2machine discovery -> OGC APIs and semantics
— Python notebook for manipulating data sets in the GUI

— TimeSeries CovJSON -> more O&M compliant serialization
— GeoJSON for features
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What next ?

S
» Federation of ESFRI projects in the EU Open Science
Cloud (EOSC)
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What next ?

S
» Federation of ESFRI projects in the EU Open Science
Cloud (EOSC)

= Is EPOS FAIR? G@QUE®
ENVRI
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Thank you

on behalf of all the communities mentioned

s.grellet@brgm.fr
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