
ORFEUS @ FDSN IAGA-IASPEI 2025

FDSN

UPDATES ON SEISMIC NETWORKS AND

COORDINATED WAVEFORM DATA SERVICES & 

PRODUCTS IN EUROPE

Observatories and Research Facilities for European Seismology

Promoting Observational Seismology 

in the Euro-Mediterranean Region

Carlo Cauzzi on behalf of ORFEUS



ORFEUS @ FDSN IAGA-IASPEI 2025

Acknowledgements

ORFEUS BoD, ExeCom, BoP,

SMCs, IDGs, UAG, ODC staff,

and all data providers and users of ORFEUS services.



ORFEUS @ FDSN IAGA-IASPEI 2025

European Integrated 

waveform Data Archive

(EIDA)

Event-based 

(aka strong-motion) archives 

(RRSM, ESM)

ORFEUS-promoted data services/products & activities

Mobile Pools

(onshore & offshore)

Focus Groups

Big Data (e.g., DAS), ML

Community experiments

New data types & disciplines

Real-time waveform seismology

CompSeis, legacy data

T
R

A
IN

IN
G



ORFEUS @ FDSN IAGA-IASPEI 2025

The European Integrated Waveform data Archive          .

• ~ 31,4k stations (~5,3k in 
operation) – were 21,5k 
BB, SM, SP, OBS, 
infrasound, gravity, DAS …

• ~750TB
• Focus on Euro-Med, yet 

global experiments 
included

• ~145 permanent 
networks; ~370 temporary 
networks -> supplier 
letters to EIDA nodes -> 
MoU with ORFEUS

• New node 2024:
BGS (UK)

• Approved in 2024:
IGN (Spain)

• Candidates: 
IPMA (Portugal), 
AFAD (Türkiye), 
[IMO (Iceland)]

Global collaborations: FDSN, EarthScope, etc .

https://www.fdsn.org/networks/citation/
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global overview
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EIDA/ORFEUS data access

For each EIDA node

• FDSN webservice fdsnws-dataselect
Provides waveform data in MSEED format
https://www.orfeus-eu.org/fdsnws/dataselect/1/query

• FDSN webservice fdsnws-station

Provides station metadata in XML and text format.
https://www.orfeus-eu.org/fdsnws/station/1/query

• FDSN webservice fdsnws-availability
Provides data availability for channels and time windows.

https://www.orfeus-eu.org/fdsnws/availability/1/query

• EIDA webservice eidaws-routing

Provides routes to different EIDA data and services
https://www.orfeus-eu.org/eidaws/routing/1/query

• EIDA webservice eidaws-wfcatalog
Provides metadata and quality parameters of wf data

https://www.orfeus-eu.org/eidaws/wfcatalog/1/query

• Coming soon: EIDA SeedPSD (see S02p-113)

• EIDA Federator 

Provides a single, unified access point to the entire EIDA
http://federator.orfeus-eu.org/fdsnws/station/1/query
http://federator.orfeus-eu.org/fdsnws/dataselect/1/query

http://federator.orfeus-eu.org/eidaws/wfcatalog/1/query
https://federator.orfeus-eu.org/fdsnws/availability/1/query

• Obspy

• Jupyter notebooks

• fdsnws_scripts

• Usage examples available at:
https://www.orfeus-eu.org/
data/eida/webservices/examples/workflow

Web Interfaces for data discovery and interactive usage: e.g.,  https://orfeus-eu.org/webdc3/

Web Services for programmatic data access: https://www.orfeus-eu.org/data/eida/webservices/

https://www.orfeus-eu.org/fdsnws/dataselect/1/query
https://www.orfeus-eu.org/fdsnws/dataselect/1/query
https://www.orfeus-eu.org/fdsnws/dataselect/1/query
https://www.orfeus-eu.org/fdsnws/station/1/query
https://www.orfeus-eu.org/fdsnws/station/1/query
https://www.orfeus-eu.org/fdsnws/station/1/query
https://www.orfeus-eu.org/fdsnws/availability/1/query
https://www.orfeus-eu.org/fdsnws/availability/1/query
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https://www.orfeus-eu.org/eidaws/routing/1/query
https://www.orfeus-eu.org/eidaws/routing/1/query
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https://www.orfeus-eu.org/eidaws/wfcatalog/1/query
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http://eida-federator.ethz.ch/fdsnws/dataselect/1/query
http://eida-federator.ethz.ch/fdsnws/station/1/query
http://eida-federator.ethz.ch/fdsnws/station/1/query
http://eida-federator.ethz.ch/fdsnws/station/1/query
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http://federator.orfeus-eu.org/eidaws/wfcatalog/1/query
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http://www.orfeus-eu.org/webdc3

From the EIDA WebDC interface …

• Data discovery and interactive access

• Allows for:

- searching events in global and regional 

catalogues;

- searching stations contributing to the EIDA 

federated archive;

- downloading raw waveform data (SEED 

format) and associated metadata (SEED and 

XML) for user-defined time windows, including 

OT-based start and end times.

http://www.orfeus-eu.org/data/eida/
http://www.orfeus-eu.org/data/eida/
http://www.orfeus-eu.org/data/eida/
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… to the Station Explorer

Integrates quality and availability information
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http://orfeus-eu.org/stationbook/

The EIDA Station Book

• Allows discovery and download 

of metadata of stations 

contributing to EIDA.

• Data providers can edit advanced 

metadata (e.g. geophysical 

characteristics of the recording 

sites).

• Open source and based on state-

of-the-art technology with 

flexibility to add/incorporate 

additional metadata.

closed

operational

http://orfeus-eu.org/stationbook/
http://orfeus-eu.org/stationbook/
http://orfeus-eu.org/stationbook/
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http://orfeus-eu.org/data/eida/quality/

EIDA (meta)data quality and availability tools

http://orfeus-eu.org/data/eida/quality/
http://orfeus-eu.org/data/eida/quality/
http://orfeus-eu.org/data/eida/quality/
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EIDA statistics dashboard

https://www.orfeus-eu.org/data/eida/stats/

Last 12 month (only “dataselect”):

• 73k unique users

• 723 TB shipped

https://www.orfeus-eu.org/data/eida/stats/
https://www.orfeus-eu.org/data/eida/stats/
https://www.orfeus-eu.org/data/eida/stats/
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ORFEUS-EIDA & EarthScope Coordination Activities

• Sponsored by Geo-INQUIRE
• Goal: align data management strategies/policies towards standardisation at FDSN level
• “Plenary” meetings so far: Vienna & Corfu 2024, Vienna 2025, Lisbon 2025 … + 

activities in subgroups (also beyond USA-EU)
• Core Topics:

- Big Data management & access (e.g., DAS, nodes), ML-ready datasets 
→ WG II & S02p-103 & S02p-118

- AAI → WG III & S02p-101

- Q/A via PSDs → S02p-113
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http://www.orfeus-eu.org/rrms

Cauzzi et al. (SRL 2016); Lanzano et al. (SRL 2021)
Automatic processing based on SeisComP3 module scwfparam

To be discontinued (?) when semi-automated ESM ready

11000+ eqs. in total

> 13,000 earthquakes
(+900 eqs/year on average)

The Rapid Raw Strong-Motion Database RRSM

http://www.orfeus-eu.org/data/eida/
http://www.orfeus-eu.org/data/eida/
http://www.orfeus-eu.org/data/eida/
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The Rapid Raw Strong-Motion Database RRSM

• Triggering by EMSC reports of any earthquake with M 

(any scale) >= 3.5 in the Euro-Med region

• Collection of input data in near-real-time from EIDA

• Based on ad-hoc Web Services, delivers PGA, PGV, 

SA(T), SD(T), raw and processed waveforms in SEED 

format

• Web Services deliver input files to USGS-style 

ShakeMap, raw and processed waveforms, event and 

peak-motion information in various formats.



ORFEUS @ FDSN IAGA-IASPEI 2025

https://www.orfeus-eu.org/data/strong/  & https://esm-db.eu/

Luzi et al. (SRL 2016); Lanzano et al. (SRL 2021)
Finalising transition to semi-automated processing,

Mascandola et al. (SRL 2023)

The Engineering Strong-Motion Database ESM

~ 8550 eqs. in total
(+1140)
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The Engineering Strong-Motion Database ESM

• First EMSC magnitude and location, updated using the best manual 

solution, including finite fault if available; M (any scale) >= 4

• Input data from EIDA & other Euro-Med SM datasets = ~4760 SM 

stations

• Coming soon: BB stations

• Delivers PGA, PGV, selected spectral ordinates, response spectra, 

engineering parameters, raw and and processed waveforms - also 

spectrum-compatible (REXELWeb) - in engineering formats including 

ASCII and SAC

• Web Services deliver manually revised input files to USGS-style 

ShakeMap (event, peak-motion and fault data), raw and processed 

waveforms, event and peak-motion information; spectrum-compatible wf -

in various formats https://esm-db.eu/#/data_and_services/web_services

https://esm-db.eu/#/data_and_services/web_services
https://esm-db.eu/#/data_and_services/web_services
https://esm-db.eu/#/data_and_services/web_services
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ORFEUS Mobile Instrument Pools Group

• https://orfeus-eu.org/data/mobile/

• Key goals:

- Enhance availability of instruments for users

- Improve information about and access to instruments

- Increase utilisation of the instruments

- Support large international experiments

- Improve expertise on and availability of new instrument types

• Focus on facilities with established governance, management, and transparent access policies

• Current products:

- best practices for field work, data management, and QC of temporary deployments 

(https://u.ethz.ch/pOoYE);

- FAIR-compliant OBS (meta)data: OBS info (https://obsinfo.readthedocs.io/en/latest/)

https://orfeus-eu.org/data/mobile/
https://orfeus-eu.org/data/mobile/
https://orfeus-eu.org/data/mobile/
https://orfeus-eu.org/data/mobile/
https://u.ethz.ch/pOoYE
https://obsinfo.readthedocs.io/en/latest/
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2023

Support to AdriaArray

• All data in EIDA, _ADARRAY virtual network

• Integration in ORFEUS ReadTheDocs

• Integration in ORFEUS Forum

• Financial support to

workshops



ORFEUS BoP Meeting July 
2023

AtlanticArray

• Vision set, community building 

ongoing, looking for funding 

opportunities. Contact: Ana Ferreira 

@ UCL

• ORFEUS roles:

○ financial support to workshops;

○ session e.g. @ ORFEUS 

WS24/25;

○ lobbying for involvement in EC 

projects.



Euro-Med Stations Contributing to ORFEUS-related Data Services/Products 

EIDA contributing 

networks:

https://www.orfeus-eu.org/

data/eida/networks/

ESM contributing 

networks:

https://esm-db.eu/#/about/who/

contributing_networks

https://www.orfeus-eu.org/data/eida/networks/
https://www.orfeus-eu.org/data/eida/networks/
https://www.orfeus-eu.org/data/eida/networks/
https://www.orfeus-eu.org/data/eida/networks/
https://esm-db.eu/#/about/who/contributing_networks
https://esm-db.eu/#/about/who/contributing_networks
https://esm-db.eu/#/about/who/contributing_networks
https://esm-db.eu/#/about/who/contributing_networks
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