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We are experiencing a seismic sequence (more than 240 events detected), occurring in the Muro Lucano — Capo di Giano area

(PZ), at a depth between 7 and 9 km, at the Eastern boundary of the INFO, Irpinia Near Fault Observatory. The area was struck in
the past by seismic events of magnitude > 6.0.
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CATALOG
Catalog enhancement

We performed an advanced detection analysis based on Scotto di Uccio et al. (2023) integrating machine learning

(EQTransformer, Mousavi et al. 2020) and template matching (EQCorrscan, Chamberlain et al. 2018) techniques. The

resulting catalog (14-23/05) consists up to now of 246 earthquakes, most of them only visible at VDS3 station.
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The G-R law feature consistent b-value (0.89%0.10) with the ones estimated for

s ke e lem Lz sequences in the area (Scotto di Uccio et al., 2023). Local magnitude have been
me

Z-map analysis for G-R computation estimated assuming colocation.




LOCATION

3D Absolute locations

We performed absolute locations of 33 events with NLLoc (Lomax, 2009) and
the 3D P- and S-wave models optimized for the area (De Landro et al. 2022).
The yellow star represents the mainshock. The colours correspond to the time
occurrence of events after the mainshock. The gray dashed lines in plane view
represent the projection of SW-NE and NW-SE sections. The black lines
represent the fault traces as mapped by Bello et al. (2022).

The 20 best located events (errors < 1 km), in the figure below, show a
clustered distribution within less than 2 km from the mainshock.
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LOCATION

3D Double-Difference locations
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We performed double difference locations of events of the sequence with HypoDD, using catalog and cross-
correlation differential times. The gray dashed line in plane view (a) represent the projection of SW-NE section (b).
The white star represents the mainshock location. The color is related to the occurrence time. The Icoation errors are
whitin 100 meters and the average rms is 0.06 s. The sequence distribution in plane and section is coherent with the
retrieved focal mechanism (see slide 11).
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SOURCE PARAMETERS
Source Parameters - SPAR
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We inverted displacement amplitude spectra at stations of ISNet using a generalized Brune source model, through the
software SPAR (Supino et al., 2019). For the main event we estimated an average moment magnitude of 2.78 £0.02, a corner
frequency of 3.8 =£0.2 Hz and a stress drop of 1.0 £0.1 MPa (Left panel). For the inversion we set v; = 3030 m/s and Q; =
230. The histogram represents the distribution of the moment magnitude for 40 events in the sequence (Right panel).
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SOURCE PARAMETERS

Source Parameters - SPAR
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We found that corner frequencies show values ranging from 1Hz to 10 Hz and correspond to larger stress drops for larger
magnitude. Saturation of corner frequency is observed for low moment magnitudes (moments < 5 10! Nm). Stress drops

(b) for the sequence have been found to vary between 10KPa and 1 Mpa, with few outliers.
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SOURCE PARAMETERS
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Time-domain, single-station estimates of source parameters for the
mainshock
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SOURCE PARAMETERS

Time-domain, average-based estimate of source parameters of the
mainshock, EASOt-AP
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FOCAL MECHANISM i _
mapmodel FFOCal Mechanism - Main event

Stri ke, d i p, SI ip (C) observed R, data on the MAP model
36+-1, 83+-1, -37+-2; ,
131+-2, 53+-2, -171+-1 Polarity plotted in the stereographic projection

(b)
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(d) observed RR data on the MAP model

Inversion was performed for the main events by fitting the observed P (c) and S/P (d)
amplitudes and the P polarities (b). The best solution shows a strike-slip source mechanism

with a normal component.
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FOCAL MECHANISM i i
Composite Focal Mechanism

20230514 07:28 46.27 (MULTIPLE) RMS = 0.18 § ERH = 0.3 KM STRIKE UNCERTAINTY = 8
40 4552 15 30.22 DMIN = 7 KM ERZ = 0.2 KM DIP UNCERTAINTY = 10
DEPTH = T7.17 KM AZM GAP = 89 MISFIT = 0.11 (+.03) RAKE UNCERTAINTY = 10
MAG = 0.00 # FM = 46 STDR = 0.60 % MACHINE PICKS = 0
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The focal mechanism has been computed for
clustered events, as resulting from double
difference location, takeoff angles from ray tracing
in the 3D model (De Landro et al.,, 2022), and
manually read polarities. We found a focal
mechanism consistent with the results obtained
for the main event.
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FOCAL MECHANISM i i
Composite Focal Mechanism

20230514 07:28 46.27 (MULTIPLE) RMS = 0.18 § ERH = 0.3 KM STRIKE UNCERTAINTY = 8
40 4552 15 30.22 DMIN = 7 KM ERZ = 0.2 KM DIP UNCERTAINTY = 10
DEPTH = T7.17 KM AZM GAP = 89 MISFIT = 0.11 (+.03) RAKE UNCERTAINTY = 10
MAG = 0.00 # FM = 46 STDR = 0.60 % MACHINE PICKS = 0

The focal mechanism has been computed for
clustered events, as resulting from double
difference location, takeoff angles from ray tracing
in the 3D model (De Landro et al.,, 2022), and
manually read polarities. We found a focal
mechanism consistent with the results obtained for
the main event.

The measured S-polarization of the mainshock
event (ML=2.7, Mw 2.8) are also generally
consistent with theoretical horizontal S-vector
direction in particular at stations close to the SW-
dipping plane. A larger discrepancy between
observed and theoretical S-polarization is instead
observed at station VDS3 that needs further“ii‘”é“”gmﬂ.g;w
investigations.
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GROUND MOTION

Ground
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motion (PGV)

* Average epicentral distance ~26 km
» Min distances IV.MRLC - 6.1 km - IXVDS3 — 8.3 km

» Max distance IXVGG3 —59.1 km

* PGV observed on velocimeters (where available) and
integrated from accelerometers

* PGV range
» PGV = 3-107°cm/s (IX.NSC3)

» PGV a0 = 0.24 cm/s (IV.MRLC) - 0.14 cm/s

(IX.VDS3)

(Bindi et al. 2011)
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GROUND MOTION

Ground motion (PGA)
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GROUND MOTION

Ground motion (IMM)
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GROUND MOTION

Ground motion (ShakeMaps)

Macroseismic Intensity Map UNINA Peak Ground Velocity Map UNINA Peak Ground Acceleration Map UNINA
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GROUND MOTION

Ground motion (all events)
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EARLY WARNING

PRESTo

QUAKE 653

15.4805 dix. 0.8 km, 40.7694 dy, 0.9 km, 6.859 dz 1 km, 2023-05-14 07:28:46.48 MS: 2.6 MP: 2.6 BM: 2.6 (2.5 - 2. _.?‘ .

RISSC o

UNIVERSITA DEGLI STUDI
DI MAFOLI FEDERICO 11

ML 2.7, Capo Di Giano (PZ2)

40.763, 15.487, 6.6 km
2023-05-14 07:28:46 (UTC)

FIRST ALERT AFTER 6.2 sec
from TO
(3.5 sec from 1%t pick, 7
stations)
MAG error: -0.1
LOC_epi error : 3 km
LOC_dep_error: 6.8 km

LAST ALERT AFTER 11.1 sec from
TO
(8.4 sec from 1%t pick, 13 stations)
MAG error: -0.1
LOC_epi error : 1.5 km
LOC_dep_error: 0.3 km

INfo

Irpinia Near-Fault
Observatory




EARLY WARNING

Final Message from PRESTo

I1 sistema di Early Warning PRESTo, in fase di sperimentazione presso il RISSC-Lab,
ha rilevato automaticamente un evento:

ML: 2.6
Data: 2023-05-14 ©7:28:46.48 (UTC)
Localita: Muro Lucano (PZ)

Google Map

utilizzando 13 stazioni della rete ISNet - Irpinia Seismic Network.

La prima informazione su magnitudo e localizzazione dell’evento & stata disponibile al tempo:

2023-05-14 ©7:28:52.30 (UTC)

Cioé circa 3.5 secondi dopo il primo arrivo P rilevato alla stazione VDS3 al tempo:

2023-05-14 07:28:48.79 (UTC)
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EARLY WARNING

Real Time evolution PRESTO from CREW

Time (secs from origin)

Magnitude $
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. with ISNet bulletin
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EARLY WARNING

Data latency from PRESTo

VERR 2023-05-14 07:29:07.2 ISNet Real-Time T Y) Num Station Latency (s)
. = e = 1 - - —— e )~ 1 AND3 0,67
eq 12 AVG3 0,57
o 3 BEL3 1,16
My ol o BENI 0,68
) ) RS y; 5 BSC3 -
6 CGG3 0,60
7 CLT3 0,71
o 8 CMP3 -
9 coL3 0,57
10 CSG3 0,71
11 LGS3 -
12 LIO3 -
13 MNT3 0,70
14 MRN3 0,64
15 NAPI 1,70
16 NSC3 0,71
BB T3] 17 PGN3 0,63
w 18 PST3 0,68
19 RDM3 -
20 RSF3 0,69
21 SALI 1,73
22 SCL3 -
e e ey ety 77 PR SFL3 0,71
07‘25 07.29 07:28 24 SNR3 0,62
Mag bs| |25 SRN3 0,63
77777 b 26 SSB3 0,81
L.l 27 STN3 0,62
Ll 8 TEGI 1,59
3 29 VDP3 -
g ) 1" |30 VDS3 0,71
31 VGG3 0,95
QUAKE 653 15.4805 dx 0.8 km, 40.7694 dy 0.9 km, 6.859 dz 1 km, 2023-05-14 07:28:46.48 MS: 2.6 MP: 2.6 BM: 2.6 (2.5 - 2.79.
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EARLY WARNING

QUAKE-UP Performances
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EARLY WARNING

QUAKE-UP Performances

The first location and magnitude estimates are available 3 seconds after the O.T. Both epicentral location and magnitude are
quite stable in time, while the epicenter depth reaches a stable value 9.5 seconds after the O.T.
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EARLY WARNING

Offline Performances of SAVEQVDS

On-Site estimates of Intensity, Alert Level, Magnitude and Distance as provides by SAVE@VDS station (epicentral distance
8.3km), through the playback of recorded waveforms. All the estimates are obtained using the vertical component of
acceleration waveforms and using the first 3 seconds of recorded P-wave signal.
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EARLY WARNING

ISNet EN-APP

ISNET EWApp received the alerts from PRESTo for the following events during the sequence:

* Mag: 2.6, Time: 2023-05-14 07:28:46.48
* Mag: 1.4 (PRESTo Mag: 1.6), Time: 2023-05-14 07:39:26.63
* Mag: 1.5, Time: 2023-05-20 12:15:00.09
* Mag: 1.9, Time: 2023-05-20 23:06:18.87

The pictures show the screenshot of the app, on a smartphone
located at Naples (epicentral distance of about 110 km), during the
first two earthquakes.

5 smartphones received the alerts for the first two events and
6 smartphones received it for the latest two. The smartphones
were located between Naples, Sorrento and Palomonte.
The smartphones received the warning within an average time
ranging between 0.8 and 1.7 s, for the different events.
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INTERPRETATION

Seismic sequence and CROP model

Contursi San Gregorio Magno

=an Fele

—

From Amoroso et al. (2017)

RISSC &

UNIVERSITA DEGLI STUDI
DI MAFOLI FEDERICO 11

The area of the sequence has been investigated
in the past by the CROP-04 exploration
campaign. We found locations and focal
mechanisms compatible with the NEBF of the
Irpinia area, an antithetic structure which is
believed to delimitate the fluid reservoir and the
graben related to the 1980 Irpinia earthquake.
The sequence extends for 2-3 km below the San
Fele area.
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RISSC-Lab: Laboratorio Universita degli studi
di Ricerca in Sismologia di Napoli Federico Il
Sperimentale
e Computazionale

Useful Links:

ISNet http://isnet.unina.it/

ISNet Bulletin http://isnet-bulletin.fisica.unina.it/cgi-bin/isnet-events/isnet.cgi

CREW: nttps:/iiccepos.fisica.unina.it/

INfo
UNIVERSITA DEGLI STUDI
DI HAPOLI FEDERICO 11 -
Irpinia Near-Fault

Observatory


http://isnet-bulletin.fisica.unina.it/cgi-bin/isnet-events/isnet.cgi
http://isnet.fisica.unina.it/

	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6: Source Parameters – SPAR
	Diapositiva 7: Source Parameters – SPAR
	Diapositiva 8: Time-domain, single-station estimates of source parameters for the mainshock
	Diapositiva 9: Time-domain, average-based estimate of source parameters of the mainshock, EASOt-AP
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13: Ground motion (PGV)
	Diapositiva 14: Ground motion (PGA)
	Diapositiva 15: Ground motion (IMM)
	Diapositiva 16: Ground motion (ShakeMaps)
	Diapositiva 17: Ground motion (all events)
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27

