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Figure S2. Macroseismic fields of the most significant historical earthquakes occurred in the study area as reported in CPTI1S
(Rovida et al., 2020, 2022). a) 1456 (Io=XI, Mw=7.2) and 1706 (Io=X-XI, Mw=6.8). b) 1881 (Io=VII-VIII, Mw=5.4) and 1882 (Io=VII,
Mw=5.3). ¢) 1933 (Io=IX, Mw=5.9). The legend is common and shown in the first panel.
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Figure S4. Geological map of central-southern Italy as reported in the Geological and Lithological Units of Italy map at the scale of
1:500,000 (http://portalesgi.isprambiente.it/it/lista-servizi-wms/Geological %20Maps).

6



13 00°E 14 Q0°E 150:0"E
OGIGS LE
LAQUILA  ©

Flaf® o | A
HIETI
o 10110 JCAER |

‘ LPEL

PTQR INTR © c
B o(..l:HI © O

SRCAY oYVLD ‘
%AMA OGUAR

OVIVA oPOFI ‘ oRNI2
o MIDA
LAVO O

GIUL . BSSO
ATB © ERp [SERNIA O §CAMPO}3ASSO

JVAGA OSACR‘ _Moco

OpTRY

N.00 2%

TRIV APRG
o | oMELA &

Q
MRB1 ¢SCTA

o LE
\
N.00 L+

WVLD ° 2
VIVA
VITU 4
VCEL A L g
VAGA 1
TRIV
T0110 «
SGTA | o
SAMA 1 L
SACR A L g
RNI2 A L
RCAV o
PTR) |
PTQR - o
PSB1
POFI ®
PAOL A L
MRB1 1 ®
MODR 1 o
MOCO o
MIDA 1
MELA L4
LPEL [
LAVO A L
LATE 1 .
INTR - o
GUAR -
GIUL 1
GIGS
FRES 1
FIAM -
CERT - o
CERA o
CAFR
BSSO A L
BIOG ®
APRC A L

*e 04

’ &9 & 4

b 9 O 4

Station code

XN N K

b & 9 & &

L X

T T T T T T T T T T T T T T T T T T T T
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Period of activity

Figure SS. Map (upper panel) and activity time (lower panel) of the seismic stations used for travel time seismic tomography. The
30 grey patch represents the period considered in this study.



Res P (s) Res S (s) RMS (s) 100 Err H (km) Err Z (km)

50

Frequency (%)
X
w
Frequency (%)

0.....n|HIII|||III|I|I||||IIﬂnmmnﬂII|||III|I|III||IIMm. 0

-2 0 2 2 0 2 0 1 2 0246810 02 46 810
Number of phases Azimuth GAP
1200 — . T . ‘ 1400
1000 [ 1200
1000
800 |
wn wn
o < 8o
z g
T 600 5§
= =
= = 600
w w
400
400
200 200
0 D i i L 0
0 50 100 150 200 250 50 100 150 200 250 300 350
NOP Gap ()

Figure S6. General characteristics of initial and final earthquake location datasets used for seismic tomography. Upper panel:
statistical parameters of the preliminary earthquake location performed using the 1D model from (Trionfera et al., 2019). Bottom
left side: total number of phases (NOP) histogram recognized for each earthquake at the different stations (sum of P and S for all
the stations triggered). Bottom right side: azimuthal gap for the earthquakes in the catalog. Red patches represent the discarded
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Trionfera et al., 2019) used in this study as input for the tomographic process. To express the 3D model in a one-dimensional form,
we considered the mean of each depth layer in the grid. The velocity models have also been used for re-locating the earthquakes

before performing the travel time tomography.
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Figure S8. Inversion parameters for the seismic tomographic process. The trade-off curves have been used to select the best values
for damping and smoothing parameters. Top-left: data variance vs model variance, having a fixed smoothing and variable damping;
top-right: data variance vs model roughness, having a fixed damping and a variable smoothing; bottom-left: data variance vs model
variance, having variable smoothing and damping; bottom-right: influence of grid spacing on the starting RMS value. The table
summarizes the inversion parameters, grid dimension, and misfit reduction for P and S tomographic models.
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Figure S9. Checkerboard tests are represented on a horizontal section by cutting the model at 10 km. Each row refers to a model:
the first row is the P-model, the second one is the S-model. Each column shows a different dimension of the checkerboard cells: in
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Figure S10. Spike test to verify the reliability of velocity inversion at depth. The location map above shows the position of synthetic
spikes. The centres of the two anomalies (positive and negative) are located at depths of 18 km and 22 km, respectively; they are 30
km wide in the horizontal direction, and 4 km thick in the vertical direction, with a value of +2 km/s and -2 km/s. As shown in the
location map, vertical sections cross the entire model in S-N and W-E directions. In both cases, the first section crosses the reverse
spike output model (negative over positive velocity anomaly), while the second one crosses the normal spike output model (positive
over negative velocity anomaly).
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Figure S13. Horizontal slice of the P-velocity tomographic model. Slices have been extrapolated every 2 km in depth as indicated in
the upper-right corner of each image. Main contour lines have a step of 1 km/s.
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Figure S14. Horizontal slice of the S-velocity tomographic model. Slices have been extrapolated every 2 km in depth as indicated in
75  the upper-right corner of each image. Main contour lines have a step of 1 km/s.
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