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Date Latitude, 
0N 

Longitude, 
0E 

Depth, 
�� 

M CN  Location 

1998.04.12 46.24 13.65 10 6.0 Yes Slovenia 

1998.09.09 40.03 15.98 10 5.7 Yes South Italy 

2003.09.14  44.33 11.45 10 5.5 Yes Near Bologna 

2004.07.12 46.30 13.64 24 5.6 Yes  Slovenia 

2004.11.24 45.63 10.57 24 5.5 No  North Italy 

2009.04.06 42.33 13.33 9 6.3 No  Central  Italy 

 

RealReal--time testing time testing 19981998--20092009
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Date Latitude, 
0N 

Longitude, 
0E 

Depth, 
�� 

Mmax M8S  Location 

2002.09.06 38.38 13.70 5 5.9 No Near Sicily 

2002.10.31 41.79 14.87 10 5.9 No South Italy 

2003.03.29 43.11 15.46 10 5.5 Yes Adriatic sea 

2003.09.14  44.33 11.45 10 5.6 Yes Near Bologna 

2004.02.23 47.27 6.27 17 5.5 Yes Switzerland 

2004.05.05 38.51 14.82 228 5.5 No Near Sicily 

2004.07.12 46.30 13.64 24 5.6 No  Slovenia 

2004.11.24 45.63 10.57 24 5.5 Yes  North Italy 

2006.10.26 38.67 15.40 216 5.8 Yes Near Sicily 

 

RealReal--time testing M5.5+time testing M5.5+, 2002, 2002--20082008
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Experiment
Space-time volume 

of alarm (%)
Confidence 

level (%)

Retrospective*
(1954 – 1963)

41 93

Retrospective
(1964 – 1997)

27 >99

Forward
(1998 – 2004)

47 95

All together
(1954 – 2004)

32 >99

Experiment
Space-time volume 

of alarm (%) n/N

Retrospective*
(1954 – 1963)
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Retrospective
(1964 – 1997)

27 5/5

Forward
(1998 – 2009)
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All together
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“Il confronto con le procedure attualmente in uso presso la 
RSNC ha confermato che queste tendono a sottostimare alle 

magnitudo elevate (fino a 0.5 unità per M>5.0) e a sovrastimare 
alle basse (circa 0.2-0.3 unità per M< 2.5)”

Rivalutazione della magnitudo per i terremoti italiani nel periodo post 
1980

P. Gasperini G. Vannucci e L. Orlanducci
“Catalogo strumentale dei terremoti Italiani dal 1981 al 1996”

Versione 1.0 – 5.3.2001
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•• Topographic parameters Topographic parameters 
(elevation, slope)(elevation, slope)

•• Geological parameters Geological parameters 
(area covered by quaternary sediments)(area covered by quaternary sediments)

•• Parameters from the Parameters from the morphostructuralmorphostructural map map 
(rank and number of lineaments)(rank and number of lineaments)

•• Morphological parameter Morphological parameter 
(morphology within each node)(morphology within each node)

•• Gravity parametersGravity parameters
((BouguerBouguer anomaly)anomaly)
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SITES ASSOCIATED
WITH EACH

SOURCE

EXTRACTION OF
SIGNIFICANT
PARAMETERS

TIME SERIES
PARAMETERS

P-SV  SYNTHETIC
SEISMOGRAMS

SH  SYNTHETIC
SEISMOGRAMS

HORIZONTAL
COMPONENTS

FOCAL
MECHANISMS

EARTHQUAKE
CATALOGUE

SEISMIC SOURCES

REGIONAL
POLYGONS

VERTICAL
COMPONENT

STRUCTURAL
MODELS
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Imax 
computed 

PGD 
(cm) 

PGV 
(cm/s) 

DGA 
(g) 

ING ISG 

Imax 
observed 

2.0 – 3.5 4.0 – 8.0 0.08-0.15 IX VIII VII 
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Reference layered model

Zone of high attenuation, where
Q is decreasing linearly toward
the artificial boundary.

Artificial boundaries, limiting
the FD grid.

Adjacent grid lines, where the wave
field is introduced into the FD grid. The
incoming wave field is computed with
the mode summation technique. The
two grid lines are transparent for
backscattered waves (Alterman and
Karal, 1968).

Site

Source
A

Distance from the source

A

D
ep

th

Local heterogeneous model

Free surface

 

4��������
������
�
����
����	
��
��4��������
������
�
����
����	
��
��
�����������
����
����������
�����������
����
����������


#:�	�����
������

�
����
����	
��
��������������
��+���
��#:�	�����
������

�
����
����	
��
��������������
��+���
��

Based on the 
morphostructural zonation 
and on the identified 
earthquake prone areas, 
three possible seismic 
sources have been 
considered for ground 
motion modelling in Trieste.

A seismic source in the 
Bovec zone (65 km from 
Trieste)

A seismic source East of 
Gorizia (30 km from Trieste)

The closest seismic source
at 17 km from Trieste 
(within Adria region)
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Accelerations and Amplifications (RSR 2D/1D)Accelerations and Amplifications (RSR 2D/1D)
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2D Model from2D Model from De Luca et al. (2005). BSSA, 95, 1469De Luca et al. (2005). BSSA, 95, 1469––14811481
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The ratio H/V, based on the same synthetic The ratio H/V, based on the same synthetic 
seismograms, does not allow to evidentiate seismograms, does not allow to evidentiate 
the relevant amplifications associated with the relevant amplifications associated with 

low velocity sediments (Aterno river).low velocity sediments (Aterno river).
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� Inter and pre-seismic phase: monitoring of surface 
deformations, which is a possible indicator of stress 
build up on faults

� Co-seismic phase: improve understanding of the 
process taking place along the fault plane and 
permit estimating of the interactions of the stress 
field (modified after the seismic event) and nearby 
faults.

� Post-seismic phase: monitoring possible 
phenomena (e.g. afterslip, post-seismic relaxation) 
that may affect the stress field in the lithosphere
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