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UNICT GEOmatica - Laboratory

Scientific Leader
G. De Guidi

Since 2014, the Catania DSBGA has initiated a project for the training
of a GEOmatica laboratory. This team should be able to manage
geological emergency, in any part of Italy, in maximum 36 hours to
monitoring, with highly technological instrumentation (GNSS, Drone,
Total Station and dedicated software), the post critical phases of
hydrogeological disaster, seismic and volcanic events.
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Geodetic and seismotectonic map view
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Potential fault zone vulnerable to future seismic events
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Rilievo aerofotogrammetrico mediante tecnologia drone
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The data from survey-mode GNSS stations

have been downloaded and processed using

— TOPCON magnet analysis software, evaluating
VAGNET_10_18 co-seismic solutions and comparing them with

. AUSPOS_t1_18 AUSPOS web-based online services for GPS
data processing (Ocalan et al., 2013)




Post-processed data result

ID

Station

Longitude Latitude dispn-s dispg—w dispyp uncN-§ UNCE_w  uncyp
VTE!l  FOCE_SENTIERO 13°15°57.45166"  42°51'57.04340” 141 312 29 155 16.5 440
VTE2 PRETARE 13°16'33.20959”  42°47'56.56780" 60 282 67 19.0 16.5 46.0
VTW3 QUARTUCCIOLO 13°14'46.41153"  42°47'56.57032" 198 26 -349 15.5 14.5 36.0
VTW4 COLLE_CURINA 13°13'55.01245”  42°48'59.62491” 102 288 =769 B3 15.0 36.0
VTWS CASTELLUCCIO_VALLE 13°12°56.20423”  42°49'54.89014” 353 418 =707 15.0 13.5 37.5
Mat Harands Farth Syst. Sci, 17, 1-8, 2017 Matural Hazards
Mdoi. orgf 105 19%4nhess-17-1-2017 o4 Earth Custam 2
mﬂgnn. This work is distrinsed smder and Earth Systen '(EGU
the Creative Commans Attribution 3.0 Licensa. Sciences |

Brief communication: Co-seismic displacement on 26 and
30 October 20016 (M, = 5.9 and 6.5) — earthquakes in
central Italy from the analvsis of a local GNSS network
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Colour-coded maps showing the E-W (a) and vertical (b) displacement distribution obtained by
the DINSAR technique recorded on 26 October 2016 (pre-event images) and on 1 November
2016 (post-event images) (http://www.irea.cnr.it/index.php?option=com)
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Geological and paleoseismological studies conducted by Galadini

and Galli (2003) along the Mt. Vettore — Mt. Bove fault system anticipated that this active
tectonicstructure was one of the main seismic gaps of the central Apennines, potentially
responsible for up to M 6.5 seismic event.

Historical seismicity of study area The area hit by the 2016-2017 seismic

sequence has been repeatedly struck by 5.2 < M < 6.2 earthquakes in the last 400 years,
with the largest local earthquake occurring in 1639 (lo 9-10 MCS, M 6.2; Rovida et al.,
2016).

Historical seismicity in central Italy Apart from the 1703 earthquake

sequence (with M up to 6.9), the broader region was the locus of other damaging
moderate-sized earthquakes that struck central Italy in recent times: the Mw 5.8 1979
Norcia to the west (Deschamps et al., 1984; Brozzetti & Lavecchia, 1994), the Mw 6.0 1997
Umbria-Marche (Colfiorito) earthquake sequence to the northwest (Amato et al., 1998;
Boncio & Lavecchia, 2000; Ferrarini et al., 2014), and the Mw 6.1 2009 LAquila sequence to
the southeast (Chiarabba et al., 2009; Scognamiglio et al., 2011; Chiaraluce et al., 2011;
Lavecchia et al., 2012; Valoroso et al., 2013).



Surface faulting in Apennine Chain

Within the Apennine chain, evidence of surface faulting was documented after
the catastrophic Ms 6.9-7.0, 1915 Avezzano earthquake (Oddone, 1915; Serva et al.,
1988; Michetti et al., 1996; Galadini and Galli, 1999) as well as after the Ms 6.9, 1980
Irpinia earthquake (Westaway and Jackson, 1984; Pantosti and Valensise, 1990).

More recently, for the Mw 6.1, 2009 L'Aquila earthquake, geologic data (EMERGEO
Working Group, 2010; Boncio et al., 2010; Vittori et al., 2011) documented the
occurrence of surface faulting. Conversely, the occurrence of primary seismogenic
surface rupture remains controversial for the Mw 6.0 1997 Colfiorito earthquake (e.g.,
Cinti et al., 1999; Cello et al., 2000; Basili et al., 1998; Mildon et al., 2016)

Coseismic surface ruptures in the study area were observed

following the Mw 6.0 24 August 2016 normal-faulting Amatrice earthquake (Figure 1).
Ruptures trending “N155° with prevalent dip-slip kinematics, SW side down (average
dip-slip displacement of about 0.15 m) were mapped for more than 5 kilometers along
the southern portion of the VBFS (EMERGEO Working Group, 2016; Lavecchia et al.,
2016). These coseismic features were interpreted as the result of primary surface
faulting by Livio et al., 2016, Aringoli et al., 2016 and Pucci et al., 2017, while much less
clear (1-2 cm of surface displacement) and discontinuous coseismic features were
recorded along the Laga Mts. fault system by most of the research groups working in
the area
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Following the 26 October 2016, Mw 5.9 Visso earthquake

(Figure 1), only sparse and discontinuous (each up to few hundred of meters long) ground
ruptures were observed for more than 10 km along the northern portion of the VBFS
(approximately between the villages of Cupi and Macchie, Figure 1), with average vertical
displacement of about 0.15 m. Similar to the preceding event, the Visso earthquake
surface ruptures show an average N145° strike and prevalent dip-slip kinematics, with the
SW side down. Noteworthy, the field survey of the coseismic effects of the Visso event was
not fully achieved having been

overprinted by the occurrence of the 30 October Mw 6.5 mainshock.

The 30 October mainshock occurred with an epicenter close to the town of

Norcia (Figure 1), and produced surface coseismic effects on the natural environment
over a ~450 km2 wide area. The coseismic effects mainly consist of primary surface
ruptures (those directly related to the earthquake fault - Figures 2 and 3), together with
other coseismic effects related to ground shaking (e.g. landslides, hydrological
variations, liquefactions, etc.)

Primary surface ru th I'@€S An almost continuous NW-SE pattern of primary

surface ruptures was observed for an overall extent of about 28 km along the VBFS, clearly
reactivating all the 24 August and, partially, the 26 October 2016 ground breaks
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average 0.3 m vertical offset. In general, the rupt
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Dettagli TDMT
Campo Valore
Magnitudo B

1.06622E+25
dyne-cm

Momento
Scalare

Profondita 5 km
calcolata

Qualita

Variance
Reduction

Doppia Coppia
CLVD
IS0

Modello
utilizzato

Mode

Status

Componenti Momento

Tensore
Componente
Mrr

it

Valore

-1.06092883E+25

2.2822264E+24

5.3270619E+24

-3.104816E+23

1.4210326E+24

-4.2453358E+24

Piani Nodali Meccanismo Focale

Nome Strike
PN1 155

PN2 33

pSMeca (Documentazione Riferimenti TDMT

GMT) Maggiori informazioni & riferimenti

13.2232 42.7063 5 155 49 -87 331 41
-931.06622 25 13.7232 43.2063




