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Stazione CARC - Borgo Teresiano - Trieste   

(Cucchi et al., 2013) 
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Evento Bovec – Krn 1998 (Ml 5.7) 
spettri di risposta (damping 5%) 

Evento Bovec – Krn 2004 (Ml 5.2) spettri di risposta 
(damping 5%) 
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Central	and	Eastern	European		
Earthquake	Research	Network	
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Central	and	Eastern	European		
Earthquake	Research	Network	
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“Reti sismologiche senza frontiere nelle Alpi sud-orientali“ and “FASTLINK” 



Moratto et al., 2009 



=Misfit

Stucchi et al. (2007) 264.01 =
−

=
∑
=

N

II
Misfit

N

i
OBSCOM

N=137  

Moratto et al., 2009 



Friuli Venezia Giulia  
Accelerometric Network – RAF 

RAN  - Syscom 

RAN  - Kinemetrics 

RAF 
ISNet 

RAN  - CESI 

RAN	 RAF	



Real-time system 



A fast seismic data analysis is essential to provide useful information to 
Authorities which make decisions immediately after a strong earthquake 
occurrence. During a strong earthquake, the modern accelerometers are the 
only instruments which can provide near source high-quality data that are 
important both for scientific (e.g. a better understanding of the source 
characteristic) and for civil protection purposes (e.g. a rapid provision of 
information on ground motion parameters to Authorities). 
 
Automatic and fast techniques have been developed by the University of Trieste 
for the automatic real-time strong motion data analysis. These techniques have 
tested at University of Trieste using the VBB and strong-motion data of the 
Central and Eastern European Earthquake Research Network (CE3RN). Starting 
from 2012 this technique has been installed and optimized in the data acquisition 
centre of the National Department of Civil Protection of Italy (DPC) in Rome to 
process the near real-time data of the National Accelerometric Network (RAN). 

Fast strong motion data analysis 



Fast strong motion data analysis 

The developed procedure estimates in real time the seismic moment, moment 

magnitude and corner frequency of events recorded by a network comprising 

broad-band, velocimeter and accelerometer sensors.  
 

Engineering and damage parameters  

PGA, PGV, PGD, PSA, duration, Arias, Housner, RMSA, intensity of zero 

crossing, Saragoni index, damage factor, etc.  

are also obtained in near real-time, archived and sent by e-mail to the Civil 

Defence Authorities. 

 

The procedure produces reliable results even for small-magnitude events (≈ 2). 
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Gallo et al., 2014 

SEISMIC MOMENT AND MOMENT MAGNITUDE COMPUTATION
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site	
Geosite	NorSpectra	

NorSpectra	(python)		
TR=30	R=30	TR=50	TR=72	TR=101	TR=140	TR=201	TR=475	TR=975	TR=2475		
ID	LON	LAT	ag	Fo	TC		
*	ag	Fo	TC		
*	ag	Fo	TC		
*	ag	Fo	TC		
*	ag	Fo	TC		
*	ag	Fo	TC		
*	ag	Fo	TC		
*	ag	Fo	TC		
*	ag	Fo	TC		
*		
13111	6.5448	45.134	0.263	2.50	0.18	0.340	2.51	0.21	0.394	2.55	0.22	0.469	2.49	0.24	0.545	2.50	0.24	0.640	2.49	0.25	0.943	2.44	0.27	1.267	2.42	0.27	1.767	2.43	0.29		
13333	6.5506	45.085	0.264	2.49	0.18	0.341	2.51	0.21	0.395	2.55	0.22	0.469	2.49	0.24	0.543	2.50	0.24	0.636	2.50	0.25	0.935	2.44	0.27	1.254	2.42	0.28	1.751	2.44	0.29		
13555	6.5564	45.035	0.264	2.50	0.18	0.340	2.51	0.20	0.393	2.55	0.22	0.466	2.50	0.24	0.540	2.51	0.24	0.630	2.51	0.25	0.923	2.45	0.27	1.237	2.43	0.28	1.729	2.44	0.29		
13777	6.5621	44.985	0.263	2.50	0.18	0.338	2.52	0.20	0.391	2.55	0.22	0.462	2.51	0.24	0.535	2.51	0.24	0.621	2.52	0.25	0.909	2.46	0.27	1.217	2.44	0.28	1.703	2.44	0.29		
12890	6.6096	45.188	0.284	2.46	0.19	0.364	2.51	0.21	0.431	2.50	0.22	0.509	2.48	0.24	0.585	2.50	0.24	0.695	2.47	0.25	1.006	2.44	0.27	1.338	2.43	0.27	1.844	2.44	0.29		
13112	6.6153	45.139	0.286	2.46	0.19	0.366	2.51	0.21	0.433	2.50	0.22	0.511	2.48	0.24	0.586	2.50	0.25	0.695	2.47	0.25	1.005	2.45	0.27	1.336	2.43	0.27	1.841	2.44	0.29		
13334	6.621	45.089	0.288	2.46	0.19	0.367	2.51	0.21	0.434	2.50	0.22	0.511	2.49	0.24	0.586	2.51	0.25	0.694	2.48	0.25	1.001	2.45	0.27	1.332	2.43	0.27	1.835	2.44	0.29		
13556	6.6268	45.039	0.288	2.46	0.19	0.367	2.51	0.21	0.433	2.51	0.22	0.510	2.49	0.24	0.584	2.51	0.25	0.691	2.48	0.25	0.996	2.45	0.27	1.325	2.44	0.28	1.828	2.44	0.29		
13778	6.6325	44.989	0.288	2.46	0.19	0.366	2.52	0.21	0.430	2.51	0.22	0.507	2.50	0.24	0.580	2.51	0.25	0.686	2.49	0.25	0.989	2.45	0.27	1.318	2.44	0.28	1.819	2.44	0.29		
14000	6.6383	44.939	0.286	2.47	0.19	0.363	2.52	0.21	0.426	2.52	0.22	0.502	2.50	0.24	0.576	2.52	0.24	0.679	2.49	0.25	0.981	2.45	0.27	1.307	2.44	0.28	1.807	2.44	0.29		
14222	6.6439	44.889	0.284	2.47	0.19	0.360	2.53	0.21	0.421	2.53	0.22	0.497	2.50	0.24	0.570	2.52	0.24	0.671	2.50	0.25	0.970	2.45	0.27	1.294	2.44	0.28	1.792	2.44	0.29		
12891	6.6803	45.192	0.306	2.43	0.20	0.389	2.50	0.21	0.467	2.47	0.23	0.544	2.49	0.23	0.625	2.50	0.25	0.736	2.47	0.26	1.049	2.46	0.27	1.374	2.46	0.28	1.875	2.46	0.29		
10228	6.6826	45.794	0.283	2.42	0.20	0.364	2.46	0.22	0.430	2.46	0.24	0.505	2.44	0.25	0.577	2.48	0.26	0.679	2.48	0.26	0.992	2.43	0.27	1.335	2.38	0.28	1.924	2.30	0.30		
13113	6.686	45.143	0.309	2.43	0.20	0.391	2.51	0.21	0.470	2.47	0.23	0.546	2.49	0.23	0.627	2.50	0.25	0.737	2.48	0.26	1.048	2.46	0.27	1.373	2.46	0.28	1.873	2.46	0.29		
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Thank you for your attention. 
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