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EPOS node for historical earthquake 
data

Collects and distributes multiple 
datasets (parameters, intensity data, 
bibliography) for each earthquake from:

▪ Regional databases

▪ Studies on individual earthquakes

▪ Regional catalogues

Albini et al (2013); Locati et al (2014); Rovida & Locati (2015); Rovida et 
al  (2020)

AHEAD, the European Archive of Historical Earthquake Data 1000-1899

➢ 6204 earthquakes

➢ 365 sources of data

➢ 8100 sets of intensity data

➢ 450 fakes
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The dataset in a nutshell

▪ Continent-wide catalogue of historical earthquakes 

1000-1899

▪ EPICA relies on the most informative dataset from 

AHEAD

⁻ highest priority to intensity data from descriptive studies

⁻ independent from national constraints

▪ 5703 earthquakes with Intensity ≥5 or Mw ≥4.0

▪ 63% of locations and magnitudes are re-assessed from 

intensity data from 160 studies

▪ 37% of the parameters are harmonized from the 39 

most recent regional historical catalogues

EPICA - European PreInstrumental Earthquake Catalogue 1000-1899

Rovida A., Antonucci A. (2021), https://doi.org/10.13127/epica.1.1 [Dataset].
Rovida A., Antonucci A., Locati M. (2022). https://doi.org/10.5194/essd-14-
5213-2022 [ESSD data paper]

https://doi.org/10.13127/epica.1.1
https://doi.org/10.5194/essd-14-5213-2022
https://doi.org/10.5194/essd-14-5213-2022
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▪ FAIR data

▪ Creative Commons Attribution 4.0 
International (CC BY 4.0) license

▪ Access through:

₋ AHEAD web services

₋ AHEAD web portal

₋ EPOS data portal

https://www.ics-c.epos-eu.org/

AHEAD – Access to data

EuropeanPlateObservingSystem ThematicCoreServiceSeismology
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Data WS standard Output Output formats

Event 
parameters
(EPICA)

fdsnws-event
EPICA origins and 
magnitudes (and all 
alternatives from AHEAD)

QuakeML 1.2 (XML),  
CSV (text), GeoJSON

OGC WMS
Styled map with EPICA 
origins and magnitudes

PNG, JPG, GIF, PDF, 
GeoTiff

OGC WFS
Geographical features of 
EPICA origins and 
magnitudes

GML 3.2, GML 3.1, GML 
2, KML, Shapefile, 
GeoJSON, CSV, MS 
Excel

Macroseismic 
data (AHEAD)

fdsnws-event 
compatible

Preferred and alternative 
intensity data points of 
earthquakes in AHEAD

QuakeML 2.0 (XML), 
CSV (text), GeoJSON

Bibliography
(AHEAD)

custom
Bibliographical metadata of 
AHEAD data sources

Dublin Core (XML), 
RDF, BibTex

AHEAD web services
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▪ List of available web services

▪ Documentation

▪ Examples

https://www.emidius.eu/AHEAD/services/

AHEAD web services
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Example: earthquakes with M5+ of the 16th century in Northern Italy, Switzerland, and SE 
France in text format: 

https://www.emidius.eu/fdsnws/event/1/query?
starttime=1500-01-01T00:00:00&endtime=1599-12-31T23:59:59&
minmag=5&maxmag=9&
minlat=43&maxlat=48&minlon=4&maxlon=11&
orderby=time-asc&limit=500&
format=text

#EventID|Time|Latitude|Longitude|Depth/km|Author|Catalog|Contributor|ContributorID|MagType|Magnitude|MagAuthor|EventLocationName|EventType

quakeml:eu.ahead/event/15010605_1000_000|1501-06-05T10:00:--|44.519|10.844||AHEAD|EPICAv1.1|CFTI5med; CPTI15||Mw|6.02|EPICAv1.1|Appennino modenese|earthquake

quakeml:eu.ahead/event/15091213_1100_000|1509-12-13|43.833|5.783||AHEAD|EPICAv1.1|SISFR016; FCAT-17||Mw|5.05|EPICAv1.1|MOYENNE-DURANCE (MANOSQUE)|earthquake

quakeml:eu.ahead/event/15240400_0000_000|1524-04-20|46.228|7.303||AHEAD|EPICAv1.1|SCHAL018; ECOS-09||Mw|5.59|EPICAv1.1|Ardon|earthquake

quakeml:eu.ahead/event/15271004_0000_000|1527-10-04|43.933|10.915||AHEAD|EPICAv1.1|CASAL996; CPTI15||Mw|5.34|EPICAv1.1|Pistoia|earthquake

quakeml:eu.ahead/event/15360817_0005_000|1536-08-17T00:05:--|44.365|10.934||AHEAD|EPICAv1.1|CFTI5med; CPTI15||Mw|5.16|EPICAv1.1|Appennino tosco-emiliano?|earthquake

quakeml:eu.ahead/event/15411022_1800_000|1541-10-22T18:--:--|44.761|8.909||AHEAD|EPICAv1.1|ENEL985; CPTI15||Mw|5.26|EPICAv1.1|Valle Scrivia|earthquake

quakeml:eu.ahead/event/15450609_1545_000|1545-06-09T15:45:--|44.473|9.825||AHEAD|EPICAv1.1|CFTI5med; CPTI15||Mw|5.35|EPICAv1.1|Valle del Taro|earthquake

quakeml:eu.ahead/event/15470210_1320_000|1547-02-10T13:20:--|44.698|10.631||AHEAD|EPICAv1.1|CFTI5med; CPTI15||Mw|5.11|EPICAv1.1|Reggio Emilia|earthquake

quakeml:eu.ahead/event/15640720_0000_000|1564-07-20|44.024|7.276||AHEAD|EPICAv1.1|LAMAL994; FCAT-17||Mw|5.51|EPICAv1.1|Alpi Marittime|earthquake

quakeml:eu.ahead/event/15840311_1100_000|1584-03-11|46.391|6.942||AHEAD|EPICAv1.1|SCHAL018; ECOS-09||Mw|5.82|EPICAv1.1|Aigle|earthquake

quakeml:eu.ahead/event/15840314_0000_000|1584-03-14|46.396|6.918||AHEAD|EPICAv1.1|SCHAL018; ECOS-09||Mw|5.22|EPICAv1.1|Aigle|earthquake

▪ The XML output include more parameters (e.g. uncertainties)

▪ The fdsnws-event standard does not include any macroseismic information (e.g. origin and number of 
intensity data, maximum intensity…)

AHEAD – FDSN Web Services - fdsnws-event
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Example: earthquakes with M5+ of the 16th century in Northern Italy, Switzerland, and SE 
France in text format: 

https://www.emidius.eu/fdsnws/event/1/query?
starttime=1500-01-01T00:00:00&endtime=1599-12-31T23:59:59&
minmag=5&maxmag=9&
minlat=43&maxlat=48&minlon=4&maxlon=11&
orderby=time-asc&limit=500&
format=text

#EventID|Time|Latitude|Longitude|Depth/km|Author|Catalog|Contributor|ContributorID|MagType|Magnitude|MagAuthor|EventLocationName|EventType

quakeml:eu.ahead/event/15010605_1000_000|1501-06-05T10:00:--|44.519|10.844||AHEAD|EPICAv1.1|CFTI5med; CPTI15||Mw|6.02|EPICAv1.1|Appennino modenese|earthquake

quakeml:eu.ahead/event/15091213_1100_000|1509-12-13|43.833|5.783||AHEAD|EPICAv1.1|SISFR016; FCAT-17||Mw|5.05|EPICAv1.1|MOYENNE-DURANCE (MANOSQUE)|earthquake

quakeml:eu.ahead/event/15240400_0000_000|1524-04-20|46.228|7.303||AHEAD|EPICAv1.1|SCHAL018; ECOS-09||Mw|5.59|EPICAv1.1|Ardon|earthquake

quakeml:eu.ahead/event/15271004_0000_000|1527-10-04|43.933|10.915||AHEAD|EPICAv1.1|CASAL996; CPTI15||Mw|5.34|EPICAv1.1|Pistoia|earthquake

quakeml:eu.ahead/event/15360817_0005_000|1536-08-17T00:05:--|44.365|10.934||AHEAD|EPICAv1.1|CFTI5med; CPTI15||Mw|5.16|EPICAv1.1|Appennino tosco-emiliano?|earthquake

quakeml:eu.ahead/event/15411022_1800_000|1541-10-22T18:--:--|44.761|8.909||AHEAD|EPICAv1.1|ENEL985; CPTI15||Mw|5.26|EPICAv1.1|Valle Scrivia|earthquake

quakeml:eu.ahead/event/15450609_1545_000|1545-06-09T15:45:--|44.473|9.825||AHEAD|EPICAv1.1|CFTI5med; CPTI15||Mw|5.35|EPICAv1.1|Valle del Taro|earthquake

quakeml:eu.ahead/event/15470210_1320_000|1547-02-10T13:20:--|44.698|10.631||AHEAD|EPICAv1.1|CFTI5med; CPTI15||Mw|5.11|EPICAv1.1|Reggio Emilia|earthquake

quakeml:eu.ahead/event/15640720_0000_000|1564-07-20|44.024|7.276||AHEAD|EPICAv1.1|LAMAL994; FCAT-17||Mw|5.51|EPICAv1.1|Alpi Marittime|earthquake

quakeml:eu.ahead/event/15840311_1100_000|1584-03-11|46.391|6.942||AHEAD|EPICAv1.1|SCHAL018; ECOS-09||Mw|5.82|EPICAv1.1|Aigle|earthquake

quakeml:eu.ahead/event/15840314_0000_000|1584-03-14|46.396|6.918||AHEAD|EPICAv1.1|SCHAL018; ECOS-09||Mw|5.22|EPICAv1.1|Aigle|earthquake

▪ The XML output include more parameters (e.g. uncertainties)

▪ The fdsnws-event standard does not include any macroseismic information (e.g. origin and number of 
intensity data, maximum intensity…)

AHEAD – FDSN Web Services - fdsnws-event
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AHEAD – FDSN Web Services - fdsnws-event
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https://www.emidius.eu/services/europe/wfs

AHEAD – OGC WFS - shapefile
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https://www.emidius.eu/services/europe/wfs

AHEAD – OGC WFS - shapefile
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https://www.emidius.eu/services/europe/wfs

AHEAD – OGC WFS - shapefile
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Locati et al. (2021), 
https://doi.org/10.3389/feart.2021.614663

A plugin for loading seismological 
data from web services 

https://github.com/INGV/qquake/

QQuake, a plugin for QGIS
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AHEAD web portal

https://www.emidius.eu/AHEAD/query_event/

https://www.emidius.eu/AHEAD/query_event/

https://www.emidius.eu/AHEAD/query_event/
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