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Background – Project S6 (2004-2006)

http://esse6.mi.ingv.it S6 Project activities

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

S6: Database of the Italian strong-motion 
data in the period 1972-2004 
Coordinators
L. Luzi (INGV) and F. Sabetta (DPC-SAPE)
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ITACA – alpha version

ITACA (alpha version) includes:

• 2182 accelerograms from ENEL, ENEA and DPC, recorded in the 
period range 1972 – 2004 in the uncorrected version. 

• Corrected acceleration, velocity and displacement time series, 5% 
acceleration response spectra and strong motion parameters, with the 
exception of noisy data.

• 1004 earthquakes with revised focal parametersparameters (Magnitude, 
hypocenters, focal mechanisms and fault geometries)

• 616 recording-stations: 351 operatives (232 digital and 119 
analogue); 265 inoperatives from temporary networks and removed 
analogue instruments

• Revised information about recording stations (from station 
location to the evaluation of the site seismic response) and relative 
instruments

• 452 station reports



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

Project S4 (2007-2009) – Main goals
Operational activities
• Update ITACA data base (+ local networks + recent events)

• Integrate ITACA in the framework of the major strong motion databases in the 
world

• Implement a web-GIS interface, allowing the interactive exploration of 
geographical data and of the related attributes.

• Increase the number of stations with a quantitative description of Vs profile by 
low-cost (active or passive) geophysical investigations.

• Reduce the delay between event occurrence and availability of records.

Research activities and innovative features
• Identification and classification of “anomalous” sites and records 

• Addition of new descriptive site parameters (e.g. f0, H, VsH), to improve the 
reliability of site classification

• Improved methods for seismic classification at rock sites



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

Project S4 – Tasks

Task Topic 
1 ITACA update  
2 Geological-geotechnical catalogue of ITACA sites 
3 Site characterization by surface waves methods 
4 Identification of anomalous sites and records 
5 Seismic site classification  
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Project S4 – Interactions among Tasks

TASK4
Anomalous sites and 
records
Data analysis
Monitoring
Numerical modelling

TASK5
Seismic site 
classification
Test new classificat.
GMPEs

Vs profiles

Monographies

TASK2
Geological-
geotechnical
catalogue

TASK3
Geophysical survey
at selected sites

Classification of 
anomalous sites

Site parameters
EC8 classification
Rock sites

TASK 1 – ITACA
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Meetings

Plenary Project meetings
8th and 9th May in Milan: UR presentation and Activities

coordination

30th and 31th October in Rome, work-progress check

Meetings with external experts
J. Stewart (UCLA, Los Angeles, California)
S. Akkar (METU, Ankara, Turkey)
D. Boore (USGS, Menlo Park, California)

J. Douglas (BRGM, Orléans,France)

Conferences
MERCEA 08 - Reggio Calabria and Messina 8-11 July 2008;

1908-2008: Scienza e Società a cento anni dal grande 
terremoto, 10-12 Dicembre 2008, Reggio Calabria;

European Seismological Commission ESC 2008, 31st General
Assembly, Crete, Crete, Greece, 7-12 September 2008

Web site: esse4.mi.ingv.it
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TASK1 – ITACA (resp. Pacor – Paolucci)

The general aim of this task is to improve and update ITACA 
by increasing the number of strong motion data and to make 
it the reference database for Italian strong motion data.

D1  
Responsible  
RU1-INGV-MI 
 
Deadline 4 m 

 
Release 
beta-version of 
ITACA 
 
[ITACA v1.0b]  

 
This release is the main product of project S6, 
within the 2005-07 DPC-INGV agreement, the 
robustness of which will be tested in the first 
few months of the project. The release will be 
progressively updated during the life time of the 
project. 

D2 

Responsible  
RU1-INGV-MI 
 
Deadline24m 

Final release of  
ITACA  
 
[ITACA v1.0] 

 
This is the main final product of the project. It 
will be an up-to-date database integrated in the 
framework of the major strong-motion 
databases world wide.  
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Main activities
a. Release of the “beta” version of ITACA [ITACA v1.0b], after accurate 

tests of the system efficiency and bugs check (Activities 1.1-1.5). 

b. Inclusion in ITACA of 2005-07 records from the RAN and collection of 
records from local networks and previous research projects and 
inclusion in ITACA (Activities 1.2, 1,3, 1.4). 

c. Implementation of the Web-GIS interface (Activity 1.6).

d. Protocol for quasi real-time data transmission (Activity 1.8).

e. Preparation of educational pages/Processing procedure (Activities 1.7 
– 1.9).

f. Integration of ITACA with other strong motion databases worldwide, 
(COSMOS, PEER, EMSC) (Activity 1.10).

g. Investigation of the feasibility to include synthetic seismograms in 
ITACA database from large event and in outcropping condition 
(Activity 1.11).



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

ITACA – beta version (Activity 1.1 and 1.5)

Activity 1.1 - Deliverable D1 - [ITACA v1.0b]
The beta version of ITACA, i.e., the revised final 
product of the past Project S6, has been  released

http://itaca.mi.ingv.it/
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ITACA – beta version

2008, April 8 Meeting at Milan with DPC advisors to discuss 
the bugs and the main adjustments of ITACA (alpha 
version) coming also from tests of the system efficiency 
(Activity 1.5)

The main modifications refer to:
Server
ITACA was installed on a new server (with statistical on the accesses)

Database interface
Waveform plots - Progressive search – Queries – download files

Station and instrumental information 
ENEL database was recovered and used to integrate ITACA tables
Check of station coordinates, address, housing
Add Start and End operation time (update to 2007)

Bugs correction
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ITACA – beta version: structure

The database structure is not changed

ITACA beta version is installed on INGV server located at 
INGV-MI

Statistics
Monthly history

Days of month, 
weeks, hour

Visitors
domains/countries

Host – Robots

Operating system, 
broweser

Connect to site from

Search keyphrases
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ITACA – beta version: statistics
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ITACA – beta version: Data collection

The number 
of 
waveforms, 
stations and 
events is 
not 
changed.

Information 
about 
stations 
were 
revised 
and/or 
added

Stazioni: 616 recording stations

operative
203 digital and 129 analogue (DPC-ENEA 
Networks)

inoperative
284 temporary networks and removed 
analogue instruments

Revised station data: Start – End time; coordinates; 
address; housing using SOGIN and DPC data-base

2182 3-component waveforms (from 
analogue and digital instruments) 
relative to 1004 earthquakes
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ITACA – beta version: queries

Web database: http://Web database: http://itaca.mi.ingv.ititaca.mi.ingv.it
The query 
pages were 
modified in 
order to 
simplify the 
waveform 
search.

The plotting of 
waveforms and 
spectra  were 
modified in 
order to reduce 
the time-
visualization

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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Waveforms search

Link to event
and station Waveform detail

Query visualization 
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Waveforms plot

StaticStatic imagesimages

Java Java appletapplet
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Station search

Station detail Recordings detail
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Station detail

Soil profile

All records

Station report
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Station recordings

Instrument detail
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Event search

Event detail
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Event detail
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Download data

Download
data
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TASK1 – ITACA (resp. Pacor – Paolucci)

Activities 1.2 – 1.3 – 1.4

Inclusion in ITACA of 2005-07 records from the RAN (National strong 
motion network – DPC owner)
The processing of accelerograms recorded in 2005 has started.

Collection of records from local networks and previous research projects 
and inclusion in ITACA
Information about local networks (# of stations, instruments, coordinates, 
etc.) has been collected.

The necessary agreements and formal letters for exchanging data have 
been sent to the managing authorities of local networks



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

Strong motion networks 

RAN (National strong motion network)

Blue symbols: analogue stations
Red symbols: digital stations

RAN presently (July 2008) 
includes 365 stations distributed 
over the Italian territory:
→119 analogue remote stations
of the original ENEL network, 
inside electric transformation 
cabins, to be upgraded to digital.
→ 246 digital stations, 237  with 
data transmission (GSM 
modems); 9 remote. 

About 50 new digital stations 
and 1700 accelerograms

have to be included  
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Strong motion networks 

RAIS (INGV-Milano) 20

CRS (Udine) 15

Trento Province 10

RAF (Univ. Trieste)
Active 15
Dismissed 10
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CNT (INGV)
53

AMRA 25
(Campania region)

Strong motion networks 
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RAIS Strong Motion Network

http://rais.mi.ingv.it

RAIS Dataset
for ITACA
(ascii and mseed format)

Time Period
12.06.2006 13.11.2008
Epic. Distance < 250 km
M > 2.5

Number of stations: 20
Number of Eqs: 51

3-Comp Recordings 1059

Update 13.11.2008



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

esse4.mi.ingv.it

Reserved web-site for data 
exchange
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Retrieval of old data: Gemona recordings

stazione ING 
Gemona

24 records with Mw from 4.0 to 5.9  and PGA up to 0.67g
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Past data: Gemona recordings

PGA [m/s2]

EW NS UD

1 08/06/1976
(12.14) 4,6 0,34 0,64 0,22 13 15/09/1976

(03.15) 5,9 2,98 6,76 5,04

2 17/06/1976
(14.28) 4,7 0,41 0,16 0,11 14 15/09/1976

(03.39) 4 0,19 0,26 0,17

3 26/06/1976
(11.13) 4,6 0,38 0,30 0,13 15 15/09/1976

(04.38) 4,9 0,98 1,06 0,72

4 07/09/1976
(11.08) 4,2 0,42 0,59 0,20 16 15/09/1976

(04.58) 4,8 0,68 0,99 0,57

5 11/09/1976
(16.31) 5,1 1,85 1,56 1,29 17 15/09/1976

(09.21) 5,9 2,50 2,63 2,89

6 11/09/1976
(16.35) 5,6 3,27 2,80 2,49 18 15/09/1976

(09.45) 4,6 0,51 0,32 0,23

7 12/09/1976
(16.48) 4,1 0,31 0,41 0,16 19 15/09/1976

(11.11) 4,8 0,90 0,70 0,64

8 12/09/1976
(01.20) 4,7 0,47 0,39 0,26 20 15/09/1976

(N.A.) 4,4 0,46 0,48 0,27

9 12/09/1976
(08.14) 4,6 0,53 0,55 0,20 21 15/09/1976

(19.31) 4,4 0,42 0,53 0,24

10 12/09/1976
(19.53) 4,9 0,55 0,47 0,29 22 15/09/1976

(20.24) 4 0,51 0,46 0,16

11 13/09/1976
(18.54) 4,6 1,22 1,90 0,52 23 15/09/1976

(N.A.) 4 0,63 0,64 0,44

12 13/09/1976
(19.42) 4,6 0,49 0,41 0,20 24 16/09/1976

(N.A.) 4,5 0,25 0,31 0,26

Event # Date
(Time) MW
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15/09/1976, 3h:15, Mw 5.9)
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Data processing

Activity 1.7
Routines for data processing will be further improved and tested. 

October: three meetings with Boore, Akkar and Douglas to discuss data 
processing and compare ITACA procedure with other ones.
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ITACA PROCESSING
Main features
• Applied to individual records, with the aim of obtaining physically reliable 

waveforms, also in displacement

• Applied to different data type (analogue/digital)

• Processed acceleration is integrated to obtain velocity and displacement

• Acceleration response spectra (5% damping) are calculated together with the 
main strong-motion parameters;

Computation detail
• Detrend: linear

• FFT: Matlab routine for fast Fourier transform

• Filter: acausal Butterworth and raised cosine

• Taper: cosine

• Integration and derivation: in the time domain

• Response spectrum: Duhamel integral
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Comparison of Comparison of 
ITACA and ITACA and 
Akkar&BooreAkkar&Boore
softwaresoftware
Similar acceleration, 
velocity and 
displacement peak 
values.
Different data 
padding
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LowLow--cut frequencies used in ITACA are too high?cut frequencies used in ITACA are too high?

Red = digital, grey = analogue

Band pass filters
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Data processing

Planned activity

Check of cut-off frequencies selected for the main records 
(tentatively Mw > 5) in ITACA 

Re-processing of acceleration response spectra with denser 
period sampling

Development of new routines for data processing

On-line publish the software for data processing and teaching 
pages
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New activities
To interface ITACA with REXEL: a software to search scaled real 
accelerograms compatible with target response spectra (e.g., Italian code 
(NTC 08) and EC8) with prescribed M, R and site conditions. 

Presently,  REXEL uses ESMDB strong motion records. 

ReLUIS
The Laboratories
University 
Network of 
seismic
engineering
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Task1 – Work progress

Completed

1st 
year 

2nd 
year 

 

I II I II 

1. ITACA update     

Publication in the Web of ITACA beta version, after debugging X    

Inclusion in ITACA of 2005-07 records from the RAN X X   

Collection of records from local networks and previous research 
projects and inclusion in ITACA  

X X X  

Implementation of the Web-GIS interface X X   

Protocol for quasi real-time data transmission  X X  

Preparation of educational pages/Processing procedure X X   

Test and debug of ITACA release 1.0    X X 
 

started on schedule

behind schedule

This task is going on schedule. 
Delay in records collection from other networks
Link with other world data banks to be started now

Problems
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