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Tsunami

One-stop shop portal that 
enables any user to access 

solid Earth data in an 
integrated way.

One-Stop
Shop

Thematic Core Services          →          Data Portal



EPOS Data Policy sets the guiding principle for the EPOS Data and Service provision
• Open Access
• Licencing
• Quality control
• Liability
• Privacy
• IPR

EPOS Digital Assets Management Policy
• Privacy 
• Terms and Conditions
• Cookies
• Asset Provision (provenance, identifier, curation, metadata, quality assurance)
• Asset Access  (attribution, acknowledgement, citation, licencing)
• Security (physical security, disaster recovery, authentication, authorization)

EPOS access policies



FAIR Principles



Research data and services

● Open data (licensing)
● FAIR data
● Standards

– Metadata (transfer and content)
– Data (transfer and content)
– Adopted, adapted and extended 

international standards (ISO, OGC)
– Community and industry “standards” 

(agreed best practices; or from scratch)
● (Linked Data)

harmonised
services



Community portals

Purpose:
● Provision of data and/or services and/or products to the community and others (e.g. to EPOS)
● Interface for experts and power users
● Development and testing
● Community outreach

Origin:
● Organically grown with/in the community (data portal, project portals/legacy, etc.)

-> interfaced with the EPOS delivery framework
● Developed during EPOS implementation

-> developed for the EPOS delivery framework



https://www.epos-eu.org/tcs/seismology

SEISMOLOGY
Thematic Core Service



https://www.epos-eu.org/tcs/seismology



https://www.epos-eu.org/tcs/seismology

• The EPOS SEISMOLOGY TCS provides access to seismological 

and earthquake -related information through standardized 

services and APIs, and coordinates the integration of these 

services on the EPOS Data Portal. 

Seismology TCS



https://www.epos-eu.org/tcs/seismology

Services

Community portals:
● ORFEUS (waveform data and related products and services) 
● EMSC and AHEAD (earthquake parameters and other seismological products)
● EFEHR (seismic hazard and risk products and services)

Data, Data Products, Software and Services are divided into 3 categories:
● Waveform Services
● Seismological Products
● Earthquake Hazard and Risk Products



https://www.epos-eu.org/tcs/seismology



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

NEAR-FAULT OBSERVATORIES
Thematic Core Service



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



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

• NFO data is essential to make sense of the physical and chemical 
processes that occur along and around active fault zones.

• Monitoring faults, in real-time and in different locations, in areas 
prone to generate large earthquakes can help societies prepare for 
future seismic events. 

• The NFO community is committed to foster data sharing and the 
integration of new scientific products.

Near-Fault Observatories TCS



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

European NFOs (        ) in the  context of the surface velocities of the Euro-Mediterranean (Serpelloni et al., 2022) and
M>4 earthquakes with depth <250km occurred in 1980-2018 (ISC bulletin; doi.org/10.31905/D808B830).
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Modern and 
multidisciplinary 

infrastructures 
located in different 

tectonic context, 
collecting near fault 

raw data at high 
resolution allowing 

the generation of 
innovative scientific 

products

To understand the 
multi-scale, 
physical/chemical 
processes responsible 
for the faulting that 
earthquakes occur on, 
we consider 
phenomena 
intersecting different 
research fields.

Near Fault Observatories 



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

Services

2 community portals
● CREW (early warning research and testing platform)
● FRIDGE (data gateway)

Data, Data Products, Software and Services are divided into 3 
categories:
● Seismological data
● Geochemical data
● Geophysical data



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



https://www.epos-eu.org/tcs/gnss-data-and-products

GNSS DATA & PRODUCTS
Thematic Core Service



https://www.epos-eu.org/tcs/gnss-data-and-products



https://www.epos-eu.org/tcs/gnss-data-and-products

• The GNSS TCS provides access to a variety of European and 
regional geodetic data, metadata, products, and software, 
sustained by EUREF, an European organization, and regional GNSS 
networks

• Data and services (already existing or being implemented) will help 
the study of the Earth’s surface motion in different timescales, such 
as the rapid shaking caused by an earthquake or the slow- paced 
movement of tectonic plates.

GNSS TCS



https://www.epos-eu.org/tcs/gnss-data-and-products

Secular 
velocities

Strain rate 
maps

What are the GNSS products? Daily / 
Weekly 

Positions Daily / Weekly 
Position Time 

Series



https://www.epos-eu.org/tcs/gnss-data-and-products

Services

3 Community Portals
● M3G website (metadata management)
● GNSS Product Portal
● GNSS Data Gateway Portal

Data, Data Products, Software and Services are divided into 2 categories:
● GNSS data
● GNSS data products



https://www.epos-eu.org/tcs/gnss-data-and-products



https://www.epos-eu.org/tcs/volcano-observations

VOLCANO OBSERVATIONS
Thematic Core Service



https://www.epos-eu.org/tcs/volcano-observations



https://www.epos-eu.org/tcs/volcano-observations

The Volcano Observations community integrates the experience of the 
main European Volcano Observatories and Research Institutions.

Volcano Observations TCS broadens the current understanding of the 
physical and chemical processes of volcanoes. 

Society can benefit from the knowledge and tools to monitor volcanic 
activity and to assess volcanological hazard.

Volcano Observations TCS



https://www.epos-eu.org/tcs/volcano-observations

Volcano Observations TCS

The Volcano Observations Thematic Core Service:
• integrates seismic, geodetic, electromagnetic, geochemical, and 

environmental data, collected by thousands of operating stations 

located around European volcanoes;

• consolidates multidisciplinary data, and

• offers access to a portfolio of data, products and services to 

improve the knowledge of volcanic processes. 



https://www.epos-eu.org/tcs/volcano-observations

Services
3 Community Portals
● FUTUREVOLC Catalogue of Icelandic Volcanoes
● MED SUV portal
● EUROVOLC European Catalogue of Volcanoes 

Data, Data Products, Software and Services are divided into 7 categories:
● Seismological data
● Geodetic data
● Geochemical data
● Satellite data

 
●

●

●

● Ground-based remote sensing data
● Volcanological / Petrological data
● Geohazards products



https://www.epos-eu.org/tcs/volcano-observations



https://www.epos-eu.org/tcs/satellite-data

SATELLITE DATA
Thematic Core Service



https://www.epos-eu.org/tcs/satellite-data



https://www.epos-eu.org/tcs/satellite-data

Overview

• Information collected by satellites and processed by ground 

stations has widened our understanding of the Earth’s dynamics.

• Satellite data has advanced the measurements of tectonic 

processes, thus improving the ability to monitor and model the 

Earth’s surface deformation and the study of geodynamic 

processes.



https://www.epos-eu.org/tcs/satellite-data

Satellite Data TCS

• The Satellite Data Thematic Core Service uses satellite data 

and images collected by satellites orbiting the Earth’s surface.

• The Satellite Data TCS develops, harmonises and integrates 

these measurements into services and products that can be 

exploited by the solid Earth science community.



https://www.epos-eu.org/tcs/satellite-data



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

GEOMAGNETIC OBSERVATIONS
Thematic Core Service



https://www.epos-eu.org/tcs/geomagnetic-observations
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Figure 3: Conductance map of the upper crust (0-10 km) including seawater and sediments.



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

Accurate and integrated geoelectromagnetic data is vital for but not 

limited to: 

● well -functioning of navigation systems 

● solid Earth geophysics, including deep Earth studies and 

exploration   

● accuracy of mapping agencies

● space weather services

Geomagnetic Observations TCS



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

Geomagnetic Observations TCS

With the modernisation of geoelectromagnetic data archival 

and distribution and the creation of new services for 

magnetotelluric data and geomagnetic models, the 

Geomagnetic Observations TCS aims to consolidate the 

geomagnetic community and break down barriers to data 

access and sharing



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

Services
4 Community Portals
● IMAGE (International Monitor for Auroral Geomagnetic Effects)
● ISGI (International Service of Geomagnetic Indices)
● INTERMAGNET (Wordwide data exchange between magnetic observatories)
● World Data Centre for Geomagnetism (Edinburgh)

Data, Data Products, Software and Services are divided into 4 categories:
● Geomagnetic data 
● Geomagnetic models 
● Geomagnetic indices and events 
● Magnetotelluric models and data



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



https://www.epos-eu.org/tcs/anthropogenic-hazards

ANTHROPOGENIC HAZARDS
Thematic Core Service



https://www.epos-eu.org/tcs/anthropogenic-hazards



https://www.epos-eu.org/tcs/anthropogenic-hazards

•The exploitation of georesources entails significant risks and changes to 
the environment. 

•Human-induced (anthropogenic) hazards pose threats to people, 
infrastructure and their surroundings, and involve different domains of the 
solid Earth sciences. 

•Research on anthropogenic hazards requires an interdisciplinary 
approach.



https://www.epos-eu.org/tcs/anthropogenic-hazards

Anthropogenic Hazards TCS
The Anthropogenic Hazards Thematic Core Service:

• coordinates the integration and access to facilities, datasets and 
scientific products on anthropogenic hazards;

• provides open data, software, and processing capacity on the 
EPISODES platform to foster research and training on induced 
seismicity and hazards related to the exploration and exploitation 
of georesources.



https://www.epos-eu.org/tcs/anthropogenic-hazards

Services

Community Portal
● EPISODES Platform

Data, Data Products, Software and Services
● Anthropogenic services
● Anthropogenic episodes



https://www.epos-eu.org/tcs/anthropogenic-hazards



https://www.epos-eu.org/tcs/geological-information-and-modeling

GEOLOGICAL INFORMATION
AND MODELING

Thematic Core Service



https://www.epos-eu.org/tcs/geological-information-and-modeling



https://www.epos-eu.org/tcs/geological-information-and-modeling

• The ever-evolving field of geology is one of the main 
pillars to fully comprehend the mechanisms and 
dynamics of the solid Earth.

• A comprehensive understanding of the Earth's 
composition and its geological processes is needed to 
ensure the sustainability of georesources and of the 
environment.



https://www.epos-eu.org/tcs/geological-information-and-modeling

Geological Information and Modeling TCS

TCS GIM

• develops and consolidates information and data infrastructures 
for data produced by the geological international community;

• provides virtual access to geological data, maps, and models; 

• allows users to retrieve consolidated information produced by 
research facilities, and share and publish their data and content 
on the EPOS’ ICS platform.



https://www.epos-eu.org/tcs/geological-information-and-modeling

Services

2 Community Portals
● One Geology
● EGDI (European Geological Data Infrastructure)

Data, Data Products, Software and Services are divided into 4 categories:
● Boreholes
● Geological Maps
● Mineral Resources Occurrences 
● 3D Model Metadata



https://www.epos-eu.org/tcs/geological-information-and-modeling



https://www.epos-eu.org/tcs/multi-scale-laboratories

MULTI-SCALE LABORATORIES
Thematic Core Service



https://www.epos-eu.org/tcs/multi-scale-laboratories



https://www.epos-eu.org/tcs/multi-scale-laboratories

TCS Multi-scale Laboratories: connecting innovative experimental 
research

Core challenges
● Harmonize heterogeneous landscape of scattered world-class laboratories and establish a 

strong collaborative network
● Disseminate heterogeneous ‘long tail’ FAIR experimental lab data
● Harmonize and disseminate potentially homogeneous data (e.g., geochemistry, geo-

energy)
● Offer an efficient TNA program

TCS Characteristics
● Extended EPOS paradigm: finding and publishing
● multidisciplinary data
● Connecting the long tail of science
● Central role for FAIR RDM from the very start



https://www.epos-eu.org/tcs/multi-scale-laboratories

Services
Data, Data Products, Software and Services are divided into 3 categories:
● MSL Catalogue (data sets)
● GFZ Data Services (metadata editor, publication)
● Transnational access brokering service



https://www.epos-eu.org/tcs/multi-scale-laboratories



https://www.epos-eu.org/tcs/tsunami

TSUNAMI
candidate Thematic Core Service



https://www.epos-eu.org/tcs/tsunami

Services
Data, Data Products, Software and Services are divided into 4 categories:
●     Support to Tsunami Service Providers
●     Tsunami Data
●     Numerical Models
●     Hazard and Risk Products



https://www.epos-eu.org/tcs/tsunami



EPOS Sweden is active in and 
contributes to five TCSs:

● TCS Seismology
● TCS GNSS Data and Products
● TCS Geomagnetic Observations
● TCS Anthropogenic Hazards
● TCS Geological Information and 

Modelling



TCS Seismology
Uppsala University

● The Swedish National Seismic Network (SNSN)
● 68 permanent seismic stations

● Presently delivers data 
from a subset of stations 
and aims at delivering 
data from all stations after 
necessary infrastructure 
upgrades



TCS GNSS Data and Products
Lantmäteriet

(The Swedish Mapping, Cadastral and Land Registration Authority)

● SWEPOS national GNSS network, 
● ~500 stations
● Keys sites already provided to EPOS
● Responsible for the EPOS Strain Rate Product



TCS Geomagnetic Observations
Luleå University of Technology

● TCS leader
● Responsible for setting up and operating the 

EMTDAMO service
(European Service of Magnetotelluric Data and 
Models)

● Compilation of data from legacy and present 
surveys



TCS Anthropogenic Hazards
Luleå University of Technology

● Responsible for the TCS’s ”projects & partnership”:
collaborations, new partners, technical requirements

● Data from Swedish mines



TCS Geological Information and Modelling
Uppsala University

● Scientific drilling data provision
● Scientific drilling perspective for borehole 

service design
● Compilation of legacy and new scientific 

drilling project assets



EPOS Sweden
www.epos-se.se


