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EPOS in a nutshell (tiny nut…)

The European Plate Observing System: a European Research Infrastructure for Solid Earth Sciences

EPOS builds upon data, 
products and services 
contributed by 
national infrastructures

EPOS provides 
integrated cross-
disciplinary access to 
data, products, and 
services for all themes 
of solid earth science



EPOS in a nutshell (tiny nut…)

Integrating European Research Infrastructures for solid Earth Science
EUROPEAN PLATE OBSERVING SYSTEM www.epos-ip.org |  info@epos-ip.org  |  epos@ingv.it
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Anthropogenic hazards

SAR interferograms
Integrated satellite products
On-line processing tools

Satellite data

Seismic waveforms (ORFEUS)
Seismological products (EMSC)
Hazard & risk products (EFEHR)
Computational seismology

Seismology

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

Multi-scale laboratories

GNSS primary data & derived products
Processing and visualization toolsGNSS data and products

Data for AH episodes
Multi-hazard simulator - multi-risk 
assessment
AH data visualisation

Geo energy test beds
Access to in-situ GETB exsperiments

Geo energy test beds
for low carbon energy

Geological multi-scale data
Integrated geological maps

Borehole visualization

Geological information
and modeling

Global and regional geomagnetic models 
Magnetotelluric data Geomagnetic observations

Multidisciplinary volcanic data & products
Hazard products 

TNA to volcano observatories
Volcano observations

NFO multidisciplinary data & products
Borehole data

Virtual laboratory & early warning test beds
Near fault observatories

Waveform Services
Waveform selection & access
Waveform metrics & Station Information 
Strong Motion parameters
OBS data integration
Mobile Pool coordination & integration
Waveform modeling 

Hazard and Risk Services
Seismic Hazard Models
Seismogenic Faults
Ground Shaking Models
Geotechnical Engineering Information
Strong Motion records in buildings
Earthquake Engineering & Risk Services
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Seismological Products
Earthquake Parameter Information
Macroseismic & Historical Event data
Seismological Products Platform
- rupture models / SiteCharTool / MT
- EventID / F-E-Region /  …



The EFEHR vision

EFEHR and its services 
provide access to a living, 
harmonized European 
hazard and risk model, as 
well as the relevant data, 
models, tools and 
expertise.



EFEHR services - operational

www.efehr.org



EFEHR services - operational



EFEHR services - operational

EDSF 
European Database of Seismogenic Faults



EFEHR services – under construction

GMPE Library

Common GMPE library, 
open-source, tested

OpenQuake Ground 
Motion Toolkit

• Comparison of models 
(trellis plotting)

• Comparison against 
data (testing)

FLATFILES
ESM
NGA West 2
NGA East
KikNet
……..
User-supplied

Regionalisation or
Geospatial Query

Visualisation/
Results
• Testing scores
• Trellis Plots
• Residual Plots
• Sammon’s Maps

Web-Interface
eGSIM
European Ground 
Shaking Intensity 
Models 

-Finalization of ESM flatfile
-Development of flatfile for 
continental Europe
-Definition of common 
flatfile formats (for users)
-Standardization of 
Ground Motion Database 
format



EFEHR services – under construction

Building a QuakeML data model
for geotechnical (site) information



EFEHR services – under construction
Strong Motion Structural Monitoring Database



EFEHR services – under construction

EFEHR will provide access to the following 
products:
• Building exposure model at European scale
• Physical fragility for predominant European 

building types
• Damage-loss models for predominant 

European building types
• National socio-economic vulnerability models
• European maps of physical and integrated risk

Within SERA, a framework for modelling seismic risk 
at local (e.g. city), national and continental scale will 
be developed.

This framework will build upon research efforts and 
data collected in previous projects, e.g. SHARE 
(seismic hazard), NERA (residential building exposure) 
and SYNER-G (building and infrastructure fragility)

New exposure and vulnerability models and risk maps 
at a European scale will also be developed.

European Risk Modelling



EFEHR in EPOS – synergies and dependencies

Geohazard
harmonisation group:
Coordinate geohazard across
EPOS
- Volcano hazard
- Anthropogenic (seismic) 

hazard
- Near-fault-observatories
- Geological hazard (?)



EFEHR / EPOS challenges

technical & scientific

- European harmonization of national practices

- metadata development and standardization

- transparency, reproducibility, discoverability

- digest and integrate all the new –very
specific- developments

political & legal

- sustainability of service infrastructure

- data (provider) agreements

- licensing and intellectual property rights

- representation and governance

- societal uptake of hazard and risk



EFEHR / EPOS potential

technical & scientific

- European harmonization of national practices

- metadata development and standardization

- transparency, reproducibility, discoverability

- digest and integrate all the new –very
specific- developments

political & legal

- sustainability of service infrastructure

- data (provider) agreements

- licensing and intellectual property rights

- representation and governance

- societal uptake of hazard and risk

“Geology, natural hazards, natural resources and, in general, environmental processes do 
not respect national boundaries, therefore seamless, trans-national integration of 
measurements and calibrated data is often vital for optimal research and related activities.”
“…RIs in the solid Earth domain provide a crucial contribution to two areas of high societal 
relevance: geo-hazards and geo-resources. In particular, they: enable mitigating the effects 
of natural hazards … as well as anthropogenic hazards, …”. 
European Strategy Forum on Research Infrastructures, 2016


