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INTRODUCTION 

The ITalian ACcelerometric Archive (ITACA) is the national database of the accelerograms recorded since 1972 by the 
National Accelerometric Network (RAN, Rete Accelerometrica Nazionale), operated by the DPC, the National Seismic 
Network (RSN, Rete Sismica Nazionale), operated by the INGV, and other regional and international networks operated 
by various providers (Figure 1). ITACA project started in the framework of the Agreements between the Italian 
Department of Civil Protection (Dipartimento di Protezione Civile, DPC) and the National Institute of Geophysics and 
Volcanology (Istituto Nazionale di Geofisica e Vulcanologia, INGV) in the 2004-2006 and 2007-2009, funding two 
dedicated seismological projects: S6-Database of Italian accelerometric data for the period 1972-2004 and S4-The Italian 
accelerometric databank.  
Goals of these projects were the collection, qualification and dissemination of the accelerometric waveforms acquired 
since the '70s by the National Agency for Electricity (ENEL), the Italian National Agency for New Technologies, Energy 
and Sustainable Economic Development (ENEA), and the DPC. The development of ITACA has continued over the time 
driven by institutional activities in the framework of the Agreement between the INGV and the DPC (Annex A 2012-
2021). In 2010, ITACA becomes the Italian infrastructure for accelerometric data distribution co-funded by the European 
Plate Observing System (EPOS, https://www.epos-ip.org/ ), a long-term project aimed to the creation of European 
research infrastructures for the solid Earth. Today, ITACA is the national node of the Engineering Strong Motion database 
(ESM https://esm.mi.ingv.it/), distributed under the umbrella of Observatories & Research Facilities for European 
Seismology (ORFEUS https://www.orfeus-eu.org/ ), designed to archive strong-motion data of magnitude M >4,  
recorded  in the European-Mediterranean and the middle-East regions.  

 

 
Figure 1 Main data providers in ITACA3.0: 1st – IT, Italian Strong-Motion Network (RAN); 2nd – IV, Italian National 
Seismic Network (INSN); 3rd – RA, Réseau Accélérométric Permanent (RAP); 4th – 3A, Centro di microzonazione 
sismica Network, 2016 Central Italy seismic sequence. 

 
The different versions of ITACA released over the years testify the great effort invested  to its development and, in 
particular, to: 1) populate the database; 2) standardize waveforms and metadata formats according to the Federation of 
Digital Seismograph Networks (FDSN https://www.fdsn.org/networks/); 3) process the signals by means of standard 
procedures; 4)  create queries for exploring events, stations, and waveforms metadata; 5) access and download 
accelerometric waveforms and related metadata; 6) select suites of spectrum-compatible ground-motion waveforms; 7) 
provide seismological products useful for the calibration of ground-motion models.  
The ITACA target users are researchers and students in the fields of applied seismology and earthquake engineering, 
professional engineers or geologists and policy makers. The number of users has grown over time, every day ITACA is 
visited by nearly 250 unique users. A considerable number of scientific papers is directly or indirectly linked to the 
ITACA services or products (Luzi et al., 2009; Paolucci et al., 2010; Pacor et al., 2011; Bindi et al., 2011; Puglia et al., 
2018 among others). 
The growing interest to the open access to ground-motion data, web-services, and tools motivate every year a new ITACA 
release. The current one (ITACA 3.0 on March 2019 http://itaca.mi.ingv.it), in particular, has a renewed web interface 
and substantial changes in the database content and services. In this work, we present a brief overview of the main features 
of ITACA 3.0 (Fig.2). 



 
Fig. 2 - Home page of ITACA 3.0  

  
ITACA 3.0 contains 41,444 accelerograms relative to 1,883 seismic events with magnitude greater than 3.0, occurred in 
the time frame 1972-2018 and recorded by about 1,378 recording stations; more than 30,000 waveforms are manually 
processed by specialists. In particular, ITACA3.0 includes 858 manually processed waveforms acquired by 36 stations 
of the temporary seismic network 3A (Fig.1), installed during the 2016-2017 central Italy sequence under the coordination 
of the Seismic Microzonation Center (CentroMS, Centro di Microzonazione Sismica 
https://centromicrozonazionesismica.it/it/). A remarkable contribution is given by the main sequences occurred in the last 
decade in Italy (Fig. 3): 2009 L’Aquila (April 6 - Mw6.1), 2012 Emilia (May 20 - Mw6.1, May 29 - Mw6.0), and 2016 
Central Italy (August 24 - Mw6.0, October 26 - Mw5.9, October 30 - Mw6.5). The bulk of data relates to crustal events 
(depth<30 km) with epicentral distance 10 - 100 km in the magnitude interval 3.0 – 4.0. Given the predominance of 
middle and low magnitudes, the majority of focal mechanism are undefined, while for the largest events (Mw>6) the 
normal faulting prevails (Fig. 3).  
 



 
Figure 3 Statistics of ITACA 3.0 concerning waveforms, stations, and events. 

 
The updates mainly concern the Station pages, which benefited from the campaigns of geophysical measurements and 
seismological analyses, carried out in the framework of the Project B2 2016-2018 “Seismic Characterization of 
accelerometric stations” (Agreement DPC-INGV 2012-2021, Objective 1 - Task B). In addition, a new station reports 
have been created. 
 
Architecture of the database 
The architecture of the database has been modified in order to archive additional information in 100 tables, managed by 
the open-source software PostgreSQL (https://www.postgresql.org/) which supersedes MySQL. The software that 
operates the database is entirely open source: Python (https://www.python.org/) for data archival and management and 
user authentication and AngularJS (https://angularjs.org/) for the web site design. Many routines are based on ObsPy 
(https://www.obspy.org), an open-source project with the aim to facilitate rapid application development for seismology 
providing a common Python framework.  
The new database architecture enables the association of multiple information related to the same object; for instance, a 
recording station can be linked to several geological maps and/or ambient noise measurements. In case of multiple sources 
of information, the database operators always recommend the most reliable one. 
 
Website 
The graphic interface of the ITACA 3.0 website has been renewed. The website is now available in two languages, Italian 
and English, and provides various tools to explore the database content (i.e. glossary, pop-up). 
As in the earlier ITACA versions, the website contains three main sections related to waveforms, events, and recording 
stations. Each section provides several key fields, organized in thematic sections, to query the database. The queries 
outcomes are provided as tables or maps. OpenStreetMap is the map layer for the visualization of event and recording 
stations.  
The main updates of the section Station are: 

● A new Seismological Analysis section showing Horizontal-to-Vertical spectral ratio of 5% damped acceleration 
response spectra (HVRS), Horizontal-to-Vertical spectral ratio of S-phase acceleration Fourier spectra (S-phase 
HVSR), and Horizontal-to-Vertical spectral ratio of coda acceleration Fourier spectra; 



● The section Site Parameters has been enriched with new information such as VS,30 estimated from slope angle 
and corresponding EC8 soil category. NTC18 soil category (Italian Seismic Code, NTC 2018) are assigned when 
the S-wave velocity profile is available; 

● The section Photogallery collects photos of the recording stations, displaying housing, instrumentation, and 
surrounding landscape; 

● The section Documentation archives the station report, which summarize all the relevant information about 
stations available in the database, as well as other documents related to local site response. 

The main updates of the section Events are: 
● The section Shakemap shows the ground motion distribution of the seismic events in terms of Peak Ground 

Acceleration (PGA), Peak Ground Velocity (PGV), and Spectral Acceleration (SA) for periods 0.3, 1, and 3s. 
The Shakemaps are reviewed and published by the INGV (http://shakemap.rm.ingv.it/); 

● The section Moment tensor which shows the solutions of the moment tensor, including the beach ball 
representation; 

● The section Source with the information regarding the causative fault geometry and the nucleation point 
coordinates. 

The main updates of the section Waveforms regard the display of time histories and spectra and the addition of new key-
fields for the waveform selection. 
 
 
Data and Services Access 
The User may have access to data and services distributed through the ITACA web site as Anonymous or Registered User 
by an authentication system. In the former case, just the metadata exploration is allowed; in the latter case, the 
authentication is mandatory to navigate and/or download waveforms together with related spectra and metadata in two 
data formats (i.e. ASCII or ASDF https://seismic-data.org/). 
 
Documentation 
In order to guide the User in browsing the ITACA web site, a sidebar has been added. The sidebar contains different 
levels of information such as general overview of ITACA, Glossary, Credits and Terms of Use, link to the three main 
branches of the database (Waveforms, Events, and Stations), Tools (signal processing, spectrum-compatible selection), 
Documentation (User manual, short notes about ground-motion features and attenuation models), and News.      
 
FURTHER ADVANCES  
Further developments of the next ITACA releases concerns the distribution of several Web Services for exchanging 
information related to the database contents. The ITACA Web Services will provide, for example, machine-friendly access 
to event-based waveforms, response spectra or related metadata as well as ground-motion parameters, shakemaps, set of 
spectrum-compatible waveforms as required by national or international building codes.  
Another challenge is to develop and publish renewed tools for the data processing and the spectrum-compatible selection, 
as well as a new web interface for the generation of synthetic scenario starting from source, propagation path, and site 
information available in ITACA. 
 
FINAL CONSIDERATIONS 
ITACA constitutes a suitable web portal to open access authoritative strong-motion data and tools to manage 
accelerometric records. The standardization of waveforms and metadata, the data interoperability with open-source 
software (i.e. ObsPy), and the data availability in formats commonly used in the computational seismology and earthquake 
engineering make ITACA a flexible instrument to easily explore and download data and metadata of accelerograms 
recorded in Italy and surrounding areas.  
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