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Project S4 - Overview

Research units
G. Milana2: INGV-Roma

S. Parolai8: GFZ - Postdam

D. Albarello7: Uni-Siena

G. Lanzo6: Uni-Roma1

M. Mucciarelli5: Uni-Basilicata

S. Foti4: Poli-Torino

R. Paolucci3: Poli-Milano

L. Luzi1: INGV-Milano Pavia

Resp.RU

Objective To update the ITalian ACcelerometric
Archive (ITACA), starting from the 
alpha version released by Project S6 
of the 2004-06 DPC-INGV agreement



DPC-INGV 2007-09 - Project S4 – The Italian strong motion database

Project S4 - Overview

Task 1 – ITACA update

Task 2 – Compilation of geological-geotechnical station 
reports

Task 3 – Seismic characterization of selected sites by
surface waves methods

Task 4 – Identification of stations with distinctive features in 
their seismic response

Task 5 – Seismic classification of ITACA stations
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http://esse6.mi.ingv.it

S6: Database dei dati accelerometrici italiani 
nel periodo 1972-2004 (DPC-INGV 2004-06)

Coordinators
L. Luzi (INGV) e F. Sabetta (DPC-SAPE)

Background – S6 Project

1. Creation of the 
database structure 

2. Waveform collection 
and processing 

3. Revision of the 
seismic events, 
recording stations 
and instruments 

4. Database 
implementation and 
data dissemination
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RAN is operated by the Department 
of Civil Protection and presently 
consists of 418 stations spread over 
the Italian territory, namely:

334 digital free-field stations. 

84 analogue stations of the 
former ENEL network, under 
replacement with digital stations.
The final RAN configuration will 
likely include 511 digital stations 
within 2011, (plus the analog 
stations that will not be replaced), 
with an average interstation distance 
of 20-30 km in the mostly seismically 
active areas in Italy.

Italian strong motion network (RAN)
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ITACA 1.0 – Adding Local Networks
RAIS – Rete Accelerometrica Italia Settentrionale 
(12 stations + 5 temporary – 109 records)
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BAS – Rete accelerometrica Regione Basilicata (21 stations – 148 records)

ITACA 1.0 – Adding Local Networks
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ITACA 1.0 – Adding Local Networks
PVTR – Provincia di Trento (4 stations – 26 records)
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ITACA 1.0 – Adding RAN records from 2005 to 2007

Mw 5.8 Mar Tirreno earthquake, Oct 2006

1347 records from 2005 to 2007 (651 corrected records with M > 3), from 751 events
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ITACA 1.0 – Adding Parma and L’Aquila earthquakes
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to ensure the compatibility of corrected accelerograms, so that the no 
further correction is required to obtain by single and double integration de-
trended velocity and displacement traces;

to check the accuracy and reliable frequency range of corrected 
records and compare them with the corresponding records available within 
other international databases, such as the PEER and the European Strong 
Motion Database;

to identify in ITACA the late-triggered records and to provide whenever 
possible meaningful and usable corrected waveforms from analog instruments  
that recorded most of the Italian earthquakes up to 1990.

ITACA 1.0 – Updated record processing

Earthquake data in engineering seismology: 
networks, data management and predictive
models.
Editors: S. Akkar, P. Gulkan and T. van Eck. 
Geotechnical, Geological and Earthquake

Engineering series. Springer
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Comparison with records from other data sources
Bagnoli, Irpinia

23/11/1980 Mw6.9
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Late-triggered records: corrected accelerations from two 
co-located analog and digital accelerographs

Digital

Analog

MW=4.8, 1998-04-05 15:52

ML=3.3, 1997-10-14 07:54
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ITACA 1.0 – Updated station report

General information

Geographical information

Geomorpholgy 

Geology

Geotechnical and Geophysical Information

Microtremor H/V spectral ratio

Earthquake H/V spectral ratio

Site Classification (EC8‐NTC2008)

Synthesis of information

References and Enclosures
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ITACA 1.0 – Updated station report

100 % of ITACA 100 % of ITACA stationsstations 100 % of ITACA 100 % of ITACA stationsstations
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ITACA 1.0 – Updated station report

90 % of ITACA 90 % of ITACA stationsstations 29 % of ITACA 29 % of ITACA stationsstations
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ITACA 1.0 – Updated station report

79 % of ITACA 79 % of ITACA stationsstations 16 % of ITACA 16 % of ITACA stationsstations
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ITACA 1.0 – Updated station report

16 % of ITACA 16 % of ITACA stationsstations 32 % of ITACA 32 % of ITACA stationsstations
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ITACA 1.0 ITACA 1.0 –– UpdatedUpdated station station reportreport

16 % 16 % withwith VVs30s30, 84% , 84% withoutwithout VVs30s30 (*), 97% (*), 97% withwith topographytopography class class 
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ITACA 1.0 ITACA 1.0 –– New station New station surveyssurveys

53 more stations
with Vs profiles

(SW techniques)
+ 3 DH (L’Aquila)
+ 4 DH from other

projects

Irpinia

Umbria-Marche

Friuli
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ITACA 1.0 ITACA 1.0 –– SurveysSurveys relatedrelated toto L’Aquila L’Aquila earthquakeearthquake

488RU2MASWGSA

378RU8ESACMI03 (Onna)

679RU8ESACBZZ
Available in ITACA from Project S6474-CHAQV

830RU7ESAC+HVSRAQP
Borehole at 50 m depth717RU6 + DPCDHAQK

Borehole at 40 m depth685RU6DH

DH survey close to station. ESAC at 
the foot of the hill.

1150
RU7 ESAC+HVSR

AQG

Borehole at 30 m depth552RU6 + DPCDH

495RU3 MASW
AQA

NotesVs30 
(m/s)RUSurveyStation
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ITACA 1.0 – Stations
742 total number of stations (446 with at least 1 rec and 162 with at least 6 recs)

154561221634
Temp. PVTRENEARAISBASDPC

693 with site classification (remaining are RAN stations recently installed)

6931117170197298
100%1.62.4252843

TotalEDCBA

131 with Vs profile (18% of total) – remaining stations classified on surface geology

13178336419
100%56254915

TotalEDCBA

572 with topography NTC 08 classification (77% of total)

57292289452
100%1.5415.579

TotalT4T3T2T1
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ITACA 1.0 – Records and Events

3955 3-component records from 1825 events

2215 from 1972 to 2004, from 1050 events

1347 from 2005 to 2007 (651 corrected records with M > 3), from 751 events

63 from Dec 23, 2008 Parma earthquake (2 events)

319 from L’Aquila earthquake sequence (13 events with M > 4)

26

PVTR

109

RAIS

18

SVALP

1113911483505

MN
(AQU)

ING
(GMN)

ENEABASRAN

All events revised by a seismologist (F. Mele, CNT)
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ITACA 1.0 – Records

DigitalAnalogTotal

1768648
(317 late triggered)

2416
(191 with PGA > 0.1g)

M ≥ 3

954533
(252 late triggered)

1487
(160 with PGA > 0.1g)

M ≥ 4

7451
(13 late triggered)

125
(19 with PGA > 0.1g)

M ≥ 6

472264
(106 late triggered)

736
(103 with PGA > 0.1g)

M ≥ 5
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ITACA – release 1.0 – http://itaca.mi.ingv.it
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ITACAITACA -- User’User’s s registrationregistration



DPC-INGV 2007-09 - Project S4 – The Italian strong motion database

ITACAITACA -- HowHow itit worksworks

The database can be explored through 29 key fields: 9 for the stations, 10
for the seismic events and 10 for the waveforms. 
Each query produces a list of outcomes which can be explored in detail
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WAVEFORM SEARCHWAVEFORM SEARCH

Link to event
and station

Waveform detail
Query visualization 

Search 
Criteria
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WAVEFORM SEARCHWAVEFORM SEARCH

Search + Select option
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WAVEFORM DETAILWAVEFORM DETAIL

Download

Plot
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WAVEFORM PLOTWAVEFORM PLOT

STATIC PLOTSTATIC PLOT
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WAVEFORM PLOTWAVEFORM PLOT

JAVA APPLETJAVA APPLET

STATIC PLOTSTATIC PLOT
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STATION SEARCHSTATION SEARCH

Station Detail EC8 site class NTC08 topography
class, based on GIS

Morphology
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STATION SEARCHSTATION SEARCH

Stations of Basilicata region (RAN + BAS networks)
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STATION DETAILSTATION DETAIL

Soil profile

All records

Station report
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STATION WAVEFORMSSTATION WAVEFORMS

Instrument Detail
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INSTRUMENT DETAILINSTRUMENT DETAIL
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EVENT SEARCHEVENT SEARCH

Event Details
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EVENT DETAILEVENT DETAIL

Recording Stations
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ITACA GLOSSARYITACA GLOSSARY
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ITACA ITACA –– REXELiteREXELite



DPC-INGV 2007-09 - Project S4 – The Italian strong motion database

REXELite – example of output
Individual spectrumin 

the combination

Average spectrum of 
the combination

Code spectrum

Tolerances in average
matching

Compatibility interval

Brief information 
about the records and 
(eventual) scaling

factors

ITACA  ITACA  –– REXELiteREXELite
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ConclusionsConclusions and and perspectivesperspectives (1) (1) 
ITACA has consolidated its role as the reference Italian strong motion 

database, both at a national and international scale;

Integration of ITACA records in NERIES (only digital records since 1998) has 
been accomplished.

Integration of ITACA records within COSMOS about to be finished (only 
records with M > 5).
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ConclusionsConclusions and and perspectivesperspectives (2) (2) 

Aside from minor updates that will be implemented soon, all major 
objectives initially planned have been attained; involvement of other local 
networks in Italy should be probably made on the basis of a consortium, with a 
common web portal.

The “backstage” activity was huge, more than initially expected.

Important research activities carried out in Project S4 were strictly related to 
the ITACA development (see Poster and Oral sessions)
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ConclusionsConclusions and and perspectivesperspectives (3) (3) 

The successful efforts to create ITACA, jointly made by the staff of DPC with 
the installation and maintenance of the RAN and by the researchers of Projects 
S6 and S4, risk to be wasted, if a program for continuing maintenance and 
improvement of the database is not implemented soon after the end of 
Project S4, in parallel with the completion of RAN and the growing of other 
strong motion networks.

Now that RAN is very densely distributed throughout Italy, the amount of 
records is expected to grow very fast. In Italy we have a M>5.5 earthquake 
every 2-3 year and about 2 M > 5 earthquakes per year. What to do with the 
next earthquake?

A possible solution, recommended by the International Evaluation Committee 
after the Rome meeting of October 2009: “To create a permanent operational 
and administration environment and most important a stable funding for 
ITACA (given its international, multidisciplinary user base)”
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Thanks to DPC staff (M. Dolce, A. Gorini, S.Marcucci, A. De Sortis)

...   and especially to the S4 teams!

...    to IMteam (A. Spinelli)

...    to Reluis (I. Iervolino)


