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Introduction
Aims and purposes (I)

� After the destructive earthquake of San Giuliano di Puglia (Ml 5.4, 
occurred on 2002, the 31st of October) that killed 29 people, the 
Servizio per la Protezione Civilein Molise has promoted, through a 
convention with the Istituto Nazionale di Geofisica e Vulcanologia
(I.N.G.V.), the building of a Regional Seismic Network to monitor 
the seismogenic of regional earthquakes, to produce further 
contributions for the local seismic sources characterization and to 
ease the interventions when an important event may occurs.

� This project is the central section of a larger picture promoted by
Servizio per la Protezione Civile in Molise, including also a seismic 
forerunners research by the roundabout analysis of some 
geochemical properties of waters and soils (ERMES Project, to 
develop with the Department of Physics of Roma Tre University), 
and a complete census of all housing unities in the regional 
territory, to evaluate, in case of earthquake, the best procedure of 
intervention.
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Introduction
Aims and purposes (II)

� The importance of the Molisan Seismic Network may be found not 
only in collecting data. Its structure renders more capillary the 
previous geometry of  the local section of R.S.N.C. stations, giving the 
possibility to provide a more accurate events localization, especially 
for local earthquakes.

� Another important result regards the recording of little events, useful 
to give a contribution to the local seismic hazard maps updating. Low 
magnitude events, in fact, are able to give a statistic temporal
consistence related to the seismogenic activity in a certain area, and 
their data may be used in order to study the characteristics of 
excitations and propagation of seismic waves in the molisan section of 
Apennines, allowing in this area a detailed study.

� The collected data will be also able to estimate its ground motion 
scaling, surely giving a better approximation than considering the 
hypothesis of crustal homogeneity.
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Molisan Seismicity
General Considerations (I)

� The geological and structural heterogeneity of Central Apennines has always ratified 
the necessity to make a geological, tectonichal and seismogenic analysis after a division 
of the territory of interest. The same methodology was applied, with a sharper 
resolution, also for the Molise.

� To decide the priority in planning the inspections to find appropriate locations where 
installing a station of the regional seismic network, it was necessary not only to have 
an exhaustive geological and tectonichal description of Molise, but also to evaluate the 
available data about seismic sources and their earthquakes in these areas).

� The starting data-set was divided in three different sections:

1) 17 pre-instrumental seismic events occurred in Molise from A.D. 346 to 1985;

2) 1878 seismic events occurred from 1981 to 1999, coinciding to the first phase of 
existence of the I.N.G.V. Centralized National Seismic Network Staions in Molise;

3) 2624 seismic events occurred in Molise from 2000 to 2006 (in 2001, the first three-
year convention between the I.N.G.V. and the Dipartimento Nazionale di Protezione 
Civile, caused an important development of Centralized National Seismic Network 
that, before this date, was composed only by about 90 old-type stations distributed on 
the whole Italian territory). 
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Molisan Seismicity
General Considerations (II)

� About Molise is possible to find 
in literature a conspicuous 
abundance of stratigraphic data, 
but the concrete possibility to 
find detailed structural analysis 
is quite wanting.

� The territory of Molise keeps a 
high interest about seismogenic
mechanisms, not only for some 
strong historical earthquakes 
happened into its boundaries but 
also for its function as a sort of 
“interference zone” between 
tectonichal structures of Lazio-
Abruzzo and Campania ones.

� There is the proof of existence of 
an important area known in 
Literature as “Ortona -
Roccamonfina line”, surely 
connected to deep mechanisms.
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Molisan Seismicity
General Considerations (III)

GG SOURCES

Indvidual Seismic Sources,
identifiable by geophysical and
geological analysis, are capable
of primary slip during a large

earthquake, keeping a 
characteristic behavior with

respect to rupture length/width 
and expected magnitude

(I.N.G.V. Database of Individual Seismogenic Sources - vers. 3)
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Molisan Seismicity
General Considerations (IV)

SA SOURCES

Extendend Seismogenic Areas
considered as the crustal bodies 

capable to generate seismic 
events with magnitude � 5.5

(I.N.G.V. Database of Individual Seismogenic Sources - vers. 3)
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Molisan Seismicity
Historical Data (I)

Bojano Basin

Theatre of several
destructive events

fault rupture with about 
25 km length, oriented 

124° ± 27°, with Me ~ 6.5

1293 - 1456 - 1805

Date Time Site Latitude Longitude SZ
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Molisan Seismicity
Historical Data (II)

Data from Catalogo Parametrico dei Terremoti Italiani (CPTI)
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Molisan Seismicity
Instrumental Data (magnitudo distributon – 1981/1999)

1878 Events divided as:

� 586     Mw not calc.
� 9         Mw < 1.0
� 719     1.0 < Mw < 2.0
� 513     2.0 < Mw < 3.0
� 46       3.0 < Mw < 4.0
� 5         4.0 < Mw < 5.0
� 0         Mw > 5.0

Data from Catalogo della Sismicità Italiana (CSI)

INSTRUMENTAL DATA
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Molisan Seismicity
Instrumental Data (magnitudo distributon – 2000/2006)

2624 Events divided as:

� 747     Mw not calc.
� 48       Mw < 1.0
� 1118   1.0 < Mw < 2.0
� 617     2.0 < Mw < 3.0
� 84       3.0 < Mw < 4.0
� 8         4.0 < Mw < 5.0
� 2         Mw > 5.0

Data from Catalogo della Sismicità Italiana (CSI)

31/10/2002
10:32:58.80

Ml = 5.4
Mw = 5.7

01/11/2002
15:09:00.80

Ml = 5.3
Mw = 5.7

INSTRUMENTAL DATA
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Molisan Seismicity
Instrumental Data (temporal distributon)

Data from Catalogo della Sismicità Italiana (CSI)

NOTE

INSTRUMENTAL DATA

Merging the three 
different data sets, it was 
also possible to evidence 

the recent faults 
activations in terms of 
temporal clusters of 

seismic events
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The Molisan Seismic Network 
Early Phases (I)

� This starting molisan seismic data-base, obtained merging the three 
different data-sets described above, has been useful for deciding the 
priorities in terms of detecting an appropriate set of locations where install 
a station of regional seismic network. The main evidence was to direct the 
attention notably to four different areas: Matese mountains, Iser-nia, 
mounts of Frentani and chain of Mainarde. Among them, the absolute 
priority was given to Matese: for this reason was decided to start with de-
tections in the Bojano basin area.

� The detection started in the last three months of 2006, and today may be 
considered still uncompleted, although today about 60 different places have 
been detected (some of them in a common municipality), covering the whole 
molisan territory. All the detected places correspond to the following 
features: low anthropic noise (enough far from roads, rail-ways, crowded 
places and larger towns), public ownerships (local or ecclesiastic 
Administrations), preferably on cropping out rocks and in covered lo-
cations, better if powered.

� The project is to complete the whole installation of the Molisan
Seismic Network in three years.
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The Molisan Seismic Network 
Early Phases (II)

� Its complete geometry will have about 15 seismic stations. Some detected
sites will be also used by I.N.G.V. to improve the number of Centralized
National Seismic Network stations in Molise.

� All instrumental measures to value the seismic noise spectre associated to a 
site were recorded by GAIA2 multiparametric stations (ideal to describe also 
complex geophisical phenomena), directly ideated and produced by I.N.G.V.. 
The same stations will be installed in the ultimate structure of Molisan
Seismic Network. 

� About the seismometers, it has been planned to install mainly 1-Hz and 2-Hz 
sensors, sufficient for regional localizations, not a-priori avoiding the 
possibility to install some 5-seconds instruments, useful to give a better 
characterization about farer events.

� Hadware and software are the same used in I.N.G.V. National Seismic Room. 
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The Molisan Seismic Network 
Detecting Locations
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Project Phases

DETECTING LOCATIONS

INSRUMENTAL EXAMINATIONS
NO

YES

R. S. M. QUALIFICATIONS R. S. N. C. QUALIFICATIONS

SEISMIC STATION INSTALLATION

COLLECTING DATA

MONITORING - PREVENTION MODELLING - RESEARCH

GEOMETRIC PLANNIG

MOLISAN SEISMIC DATABASE

I.N.G.V.Centro Funzionale 
Regione Molise
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Instrumental Examination
� An instrumental examination (noise measure) is indispensable, in every

detected site, to confirm if it may host a seismic station. For this reason, in 
the site has installed a seismic station in temporary measurement in a time 
range from 1 to 7 days, to value the daily and weekly variations.

� The noise specter analysis may also suggest a specific installation for the 
sesimic sensor in aim to receive a better signal (as, or example, a pit).
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HIPERLAN Radio Network for Seismic Data
Installation (Phase I)

� In the first year of convention has been established to install 5 seismic stations connected 
by an appropriate Hiperlan radio network capable to convey, in real time, all data to the 
Centro Funzionale of Campochiaro. The Hiperlan technology was valued as optimal -
also for the examples in Umbria and Marche regions - to transmit this large quantitative 
of information, equal to 100 data for a second for a single seismic station’s channel (i.e. 
300 data for a second for every station), for a 100 Hz sampler.

� To test an embryonic geometry of the seismic network, has been decided to install only 
two stations, inside Matese area (for the justifications previously enunciated), in the 
territories of Civita di Bojano (directly visible from  the Centro Funzionale) and 
Sant’Angelo in Grotte (where, before arriving to the Centro Funzionale - not directly 
visible - it has been necessary to send data to a radio link in the area of Campitello
Matese).

� The installed seismic stations, named CVBJ and SAGT, have been connected by Hiperlan
links with 5.6 GHz (dorsal link) and 2.4 GHz (seismoterminal link) frequencies. The two 
seismic stations are recording data, respectively, on the 18th and the 19th of July, 2007.
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HIPERLAN Radio Network for Seismic Data
Installation (Phase I)

Campitello Matese Radio Link

Sant’Angelo in Grotte Seismic Station Civita di Bojano Seismic Station

Centro Funzionale

2,4 GHz

2,4 GHz

5,6 GHz
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The Molisan Seismic Network Structure 
Phase I (July 2007)
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The Molisan Seismic Catalogue
Catalogue Building

� All seismic events recorded by Molisan Seismic Network have been collected in 
an apposite six-monthly catalogue, whose first issue comprehends earthquakes 
occurred from the 18th of July to the 31st of December, 2007. At first, it was 
important divide local events (due to seismogenic related to molisan faults, 
useful to characterize them) by external events (useful to of the network test a 
spatial sensibility). For this reason, it was defined a coordinate box 
comprehending the whole Molise and some neighbouring areas:

LAT min = 41,361°N LATmax = 42,071°N
LONmin = 13,940°E LONmin = 15,163°E

� In its first issue, the catalogue can comprehend only earthquakes recoded, at 
the same time, by I.N.G.V. Centralized National Seismic Network and Molisan
Seismic Network. With just two seismic stations, is still necessary to consider 
the set of earthquakes recoded by R.S.N.C. and published on the Italian 
Seismicity Bullettin (BSI) as a reference in terms of localizations and source 
parameters; adding new stations in Molisan Seismic Network, it would be 
possible to record also little local earthquakes not recorded by R.S.N.C., adding 
further data to the seismogenic description of Molise. 
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The Molisan Seismic Catalogue
Inner Events (I)

� Every event collected in the molisan seismic catalogue has been referred non 
only to a seismogenic area (as published on the BSI) but also to one of the 136 
territories of molisan municipalities. As a defined procedure, have been 
prepared monographs referred to recorded earthquakes with M l � 2.5. 

� Fundamentally, the Molisan Seismic Catalogue may be used also to test the 
recording capacity of the installed stations of regional seismic network, and 
also to define the priorities of further installations, to obtain a better 
monitoring of a certain area not optimally covered yet, in terms of a ratio 
between recorded and lost (i.e. recorded only by R.S.N.C.) events.
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The Molisan Seismic Catalogue
Inner Events (II)

July 2007

August 2007

September 2007
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The Molisan Seismic Catalogue
Inner Events (III)

October 2007

November 2007
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The Molisan Seismic Catalogue
Inner Events (IV)

December 2007

Seismic Room - Workstation Seismic Room - Server
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The Molisan Seismic Catalogue
Inner Events (V)

Number of Events (152)

Number of Events (152)

Recorded Events (88)

Lost Events (64)
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The Molisan Seismic Catalogue
Efficience

� It’s evident that the low magnitude events are, obviously, the most difficult to record by the 
two installed seismic stations, that however have a good reliability for higher earthquakes. 
In fact,  CVBJ and SAGT stations recorded the 58% of earthquakes occurred; this ratio 
rises to 63% considering only events with Mw � 1.0 and to 77% for events with Mw � 2.0. 
This problem is temporary, because it’s referred only to a 2-stations configuration, against 
the complete structure of Molisan Seismic Network with its expected about 15 stations.

� It’s possible to identify where occurred most seismic events lost by CVBJ and SAGT 
stations. Having recorded the 76% of seismic events occurred in the area of Frentani and 
Daunia Mountains (theatre of the San Giuliano di Puglia 2002 earthquake) and only the 
14% of Mainarde events, it was decided to give priority to a western network expansion, to 
reach the town of Castel San Vincenzo inside the Mainarde area. The loss of most of 
Mainarde earthquakes strongly contributed to the reduction of global network efficiency.

� For these reasons was planned a western expansion of the Molisan Seismic Network 
(Frosolone, Macchia d’Isernia and Castel San Vincenzo sations, installed on the 10th and 
the 12th of April, 2008).
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The Molisan Seismic Catalogue
Efficience (as number of recorded events)

Occurred Events

Recorded Events
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The Molisan Seismic Catalogue
Efficience (as Mw)

Occurred Events

Recorded Events
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The Molisan Seismic Network Structure 
Phase II (April 2008)
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The Molisan Seismic Catalogue
Outer Events

� It’s surely interesting to test the Molisan
Seismic Network evaluating its sensibility to 
the external events recording.

� In the Table  have been listed some of the 
outer events recorded in 2007 and 2008 by 
the 2 (before April 2008) or the 5 (after April 
2008) installed seismic stations. For a same 
region, it has been listed the event with 
lowest magnitude. 

� To record better the external earthquakes, it 
has been evaluated - as above mentioned -
the possibility to install a 5-seconds 
seismometers in two or three stations of 
Molisan Seismic Network, whose com-plete
structure, as already previously said, will in-
clude a total number of about 15 stations.
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The Molisan Seismic Catalogue
Earthquake notice (I)
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The Molisan Seismic Catalogue
Earthquake notice (II)
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The Molisan Seismic Catalogue
Earthquake notice (III)

Note: in the monography above are shown only P-waves arrivals (after about 11 minutes) and not the S-wawes arrivals (after about 39 minutes).


