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first purposes

Distribute:

• Quasi-real-time revised locations produced by the 
INGV national seismic surveillance.

• Triggered seismic signals from the entire Italian 
National Seismic Network.

• Bulletin revised locations since April 16°2005.

To:

• Scientific community (but…)



• within 2 minutes

– Communication to the Civil Protecion Agency of the occurrence 
of an earthquake. Generic information about the closest main 
town and strength of the earthquake.

• within 5 minutes

– Communication of a preliminary (most of the time automatic) 
location and magnitude

• within 30 minutes

– Communication of the revised location and ML magnitude.

– Publication of maps and data.

first INGV, CNT earthquake workflow

for ML 2.5 and above



• We publish, through the ISIDe web-page,  all the revised 
hypocentral parameters and magnitudes.

• We collect and distribute triggered signals in SAC 
format.

all revised earthquakes of any ML

Possibility to access the signals directly via ftp at:

ftp://iside.rm.ingv.it/events/yyyy/mm/dd/



a new Italian Seismic Bulletin

since April 16°2005



ML magnitude computation

• Magnitudes from short period 
vertical sensors (S-13):

– Search of the maximum 
amplitude of the S-13  signal 
and corresponding period.

– Approximate displacement from 
the transfer function of the S-13 
at that period.

– Approximate Wood-Anderson 
amplitude.  

• Magnitudes from broad 
band horizontal
seismometers:

– Full Wood-Anderson signal 
reconstruction.

– Hutton-Boore correction.

Before 2005-Apr-16                                          After 2005-Apr-16

Magnitude computation



Completeness 1

The minimum magnitude of 

completeness of the Italian 

Seimsic Bulletin reduced 

from Mc ≈ 2.3 in year 2000 to 

Mc ≈ 1.8  in 2006 (Amato & 

Mele 2008). 

Mc appears close to 1.8 in 

the period 2005-2008.  



Schorlemmer et al. showed

that the detection capability of

the Italian National Seismic

Network and the minimum 

magnitude of completeness of

the catalogue is highly variable

from place to place, ranging

from M≈1.5 in some restricted

areas of the southern

Apennines to M≈2.9 in 

western Sicily.

Completeness 2



Completeness 3

Mc at 30 km depth,

P= (0.99, 0.999, 0.99999)

Mc at P=0.999,

depth = (0, 15, 60) km



nowadays content

• 4.5 years of Italian seismicity

• 38000 earthquakes
• ~ 6000 earthquakes/year

• ~ 12000  l’Aquila sequence earthquakes

• Usual Bulletin delay: 1-2 months

• Current delay: 6 months



Cumilated seismmicity 2008-2009

Pistoia 
Apennine

Calabrian
Western 
Coast

Parma-Reggio
(Frignano)

l’Aquila

Reatini 
Mountains

Sora

ML 4.4

ML 3.5

Ml 3.9

(Forlì ML 4.6)

ML 5.9

ML 3.9

ML 3.5



• ≈ 5200 events in the 
Bulletin in the first 
10 days after 
l’Aquila earthquake.

• ≈ 8700 in April.

• 2274 events located 
by the Seismic 
Surveillance in the 
first 10 days after 
l’Aquila earthquake.

• 5058 in April.

the next Bulletin (november 10, 2009?)



interface



interfaccia



Interfaccia continued.rm.ingv.it



GOOGLE MAP

.rm.ingv.it



GOOGLE EARTH

.rm.ingv.it



Network information



Quality check



fortune



Connections of October 18th



Thank you



Location algorithm

• Inversion with SVD.

• Dynamic weighting with residuals and 

distances.

• Dynamic choice of the number of eigenvectors 

used in the solution (max/min ratio of the 

eigenvalues).

• Flat earth approximation.

• Crustal Model: 2 layers and a halfspace

– thicknesses: (11.1 km+ 26.9 km)   total 38 km

– P-velocities:  5.km/s,      6.5km/s,     8.05km/s



Is the Hutton Boore good for Italy?          #1



Is the Hutton Boore good for Italy?          #2



Real – Time delays

• First automatic location at about 30 seconds after the 

earthquake.

• First automatic ML at about 50 seconds after the 
earthquake.

• Last automatic location/ML at about 3-4 minutes after the 

earthquake.



Agreement between INGV and the 
Civil Protection Agency

• First communication of the event and of the province of 

the event within 2 minutes.

• First communication of parameters (location and ML) 
within 5 minutes.

• Revised location and magnitude within 30 minutes.


