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@ RAN — Dip. Protezione Civile, Roma (DPC)

@ RAF — Universita degli Studi di Trieste

@ Progetto HAREIA — Interreg IV

@ ARPAV-DPC (Prog. HAREIA)

@ RAN — DPC (Temporanee)
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The SeisRaM group of Trieste Univrsity developed an automated routine in Antelope
Software environment, that determines in near time seismic source parameters (Gallo
et al. 2014, Costa et al. 2014 ) and strong motion parameters from recorded
waveforms. These parameters are computed within few minutes after the earthquakes
and rapidly revised.

This automatic routine, over time, has been optimized improving the quality of results
and it is running at ltalian Civil Department, at Italian strong motion network data
center.

PGA, PGV, PGD, PSA03, PSA10, PSA30, Housner, Arias, RMSA, duration, intensity of zero crossing, Saragoni index, damage factor,...



dbmw (fortran code)

orb2db
' . "
db.wfdisc WM
db.event origin e ismin < dist < distmax J -W.Prnllmm‘
db.netmag )

B e ‘
—

. ; Apply rmean , i _hi —
i db.arrival Extract noise and detrond, d2 Define low-high J—
db S_Wave Wlndow instrumental pass corner
-assoc response frequencies (f1, f2)
Apply bandpass
Butterworth filter
i db.calibration
db.site Compute Compute Compute
instrument displacement, displacement, gozfr:te response i db.wfparam
db.sensor response velocity, acceleration velocity, acceleration P ’ " db.wfdamage
db.instrument Fourier spectra waveforms
i db.stamw : - -
Determine the Estimate velocity Correct spectra for : Compute
and displacement geometrical spreading Compute Fourier
db.netmw spectra at the and anelastic spectrum transversal
db source attenuation component
.netmag

* PGA, PGV, PGD, PSA03, PSA10, PSA30, Housner, Arias, RMSA, duration, intensity of zero crossing, Saragoni index, damage factor,...



dbgm (C code)

i db.chanpos
orb2db
orb2wf .,
=
db.wfdisc
Ih
db.origin Select Standard yes Select N.EZ MI > magmin : ‘
db.event origin Component P on,er'1t Dismin < dist < distmax ""“"J""f"""""'
: Orientation P
db.netmag no
Channels
no rotation
- db tables
—
i . Apply rmean, : hi |
db.arrival SR FeeE Sl dgtf)rgnd, = Define low-high —
db S-wave window instrumental pass corner —
-4550€ response frequencies (f1, f2)
Apply bandpass
Butterworth filter
i db.calibration
db.site Compute Compute Compute
instrument displacement, displacement, goézfr:te response i o
db.sensor response velocity, acceleration velocity, acceleration . ’ "
db.instrument Fourier spectra waveforms

* PGA, PGV, PGD, EPA, PSA03, PSA10, PSA30, Housner, Arias, RMSA, duration, intensity of zero crossing, Saragoni index, damage factor,...
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db.origin UTS.trigger

dbgm

UTS.proc
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datab Alert
atabase dbgm
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db2shake.py

isram ShakeMap (PGA): CENTRAL ITAL

sei Y
Oct 30, 2016 06:40:17 UTC M6.3 N42.84 E13.12 Depth: 9.7km ID:366969

Earthquake AUTOMATIC REPORT

Dipartimento della Protezione Civi - Italy
Rete Accelerometrica Na: le

WARNING:
These information are preliminary
and may be revised when more data are avail

2/0!
Lengitude: 11.086
5.8

t:1.13e+18 Nm
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PROTEZIONE CIVILE

Presidenza del Consiglio dei Ministri
Dipartimento della Protezione Civile

Earthquake AUTOMATIC REPORT

Dipartimento della Protezione Civile - Rome - Italy
Rete Accelerometrica Nazionale
RAN

WARNING:
These information are preliminary
and may be revised when more data are available.

Event: NORTHERN_ITALY

Origin time: 2012/05/29 07:00:03
Latitude: 44.851 Longitude: 11.086
Magnitude MI: 5.8

AGENCY: INGV

Seismic Moment: 1.13e+18 Nm
Mw: 5.8
AGENCY: UniTS

Records analyzed by procedure: 197
Selected limits: max distance=150. km min PGA= 0.1 cm/s*s
min PGA to show response spectra= 0.1 cm/s*s
Records inside the selected limits: 185 response spectra inside the limits: 185

Nearest station: MRN distance: 3.81 km
HGZ - PGA=895.78 cmys*s, PGV=2164 cm/s

Procadure implamantad by SesRal graup, Univarsiy of Triaste, ltaly -ver: SFT_126 - 2014 - costa@unts.t

Automatic, real time report

for Civil Defence
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Event: KNEZAK - Origin time: 2014/04/22 08:58:27 Lat:45.633 Lon:14.258 Ml = 4.7 Agency: UniTS
Seismic moment: 2.670e+16 Nm - Mw = 4.5 Agency: UniTS
sta chan dista filter PGA EPA PGV PGD PSAD3 PSAL10 PSA30 ECB location
km Hz cm/s*s cm/s*s cmy's m cmys*s cm/s*s cm/s*s

KNDS HHN 15 8.1-58.8 37.72 18.21 a.82 8.85 46.81 3.35 8.3 na Knezji Dol, SL
KNDS HHE 15 9.1-58.8 23.92 13.69 9.69 0.06 27.62 3.59 9.28 na Knezji Dol, SL
KNDS. HHZ 15 9.1-50.8 17.14 6.61 9.33 0.02 15.04 a.78 9.1 na Knezji Dol, SL
CEY HHN 17 @.1-50.8 47.72 18.45 a.75 .85 17.87 3.48 @.32 na Cerknica, SL
CEY HHE 17 8.1-58.8 38.33 9.38 a.78 8.84 11.35 1.94 8.22 na Cerknica, SL
CEY HHZ 17 9.1-50.8 17.83 4.48 .27 08.82 9.18 .86 @.12 na Cerknica, SL
SKDS HGN 21 @.1-50.8 30.76 9.61 .62 8.84 15.55 2.15 8.20 na Skadanscina, SL
SKDS HGE 21 8.1-58.8 19.71 7.32 a.44 8.83 14.58 1.68 8.14  na Skadanscina, SL
SKDS HGZ 21 8.1-58.8 13.89 4.58 a.27 8.82 16.94 a.76 8.18 na Skadanscina, SL
SKDS HHN 21 9.2-50.8 30.33 9.88 .65 6.83 15.58 2.16 @.22 na Skadanscina, SL
SKDS HHE 21 8.2-50.8 21.62 7.46 9.43 .02 14.51 1.65 @.16 na Skadanscina, SL
SKDS HHZ 21 8.1-58.8 13.35 4.49 a.27 8.82 168.97 a.77 8.18 na Skadanscina, SL
JAvs HHN 33 8.1-58.8 6.13 2.86 a.14 .02 4.66 a.88 @.15 na Javornik, SL
Javs HHE 33 9.1-50.8 11.36 6.15 @.31 6.83 16.40 1.63 8.20 na Javornik, SL
JAVS HHZ 33 @.1-50.8 4.78 2.64 a.12 5.09 a.64 8.85 na Javornik, SL
DsT2 HHN 36 @.1-47.9 7.46 4.97 .27 8.82 9.90 1.04 @.12 A DST-Trieste_station
DST2 HHE 36 9.1-46.4 9.09 4.13 9.20 68.01 8.00 8.61 06.16 A DST-Trieste_station
DST2 HHZ 38 9.1-47.8 4.49 2.85 .12 5.70 .47 .05 A DST-Trieste_station
GBAS HHN 37 9.1-50.8 3.23 1.26 .07 2.35 9.33 9.85 na Gornja Brezovica, SL
GBAS HHE 37 8.1-58.8 N 1.43 a.a7 3.31 a.48 8.83 na Gornja Brezovica, SL
GBAS HHZ 37 8.1-50.8 2.43 9.96 9.06 1.56 8.38 8.83 na Gornja Brezovica, SL
TRI HHN 39 9.1-47.3 12.38 1.97 @.15 2.33 9.46 @.85 A TRI-Trieste_station
TRI HHE 39 9.1-45.6 13.66 3.60 e.19 4.38 8.31 .88 A TRI-Trieste_station
TRI HHZ 39 @.1-47.5 3l.18 4.24 @.34 5.12 @.38 @.08 A TRI-Trieste_station
GBRS HHN 45 9.1-50.8 11.89 3.11 8.20 2.86 .56 8.86 na Gornja Briga, SL
GBRS HHE 45 9.1-50.8 15.31 3.81 @.25 4.30 9.46 9.87 na Gornja Briga, SL
GBRS HHZ 45 9.1-508.8 4.42 112 a.07 1.75 9.47 9.86 na Gornja Briga, SL
vIss HHN 49 9.1-58.8 3.78 2.32 a.13 8.01 4.22 1.16 9.89 na Visnje, SL
viss HHE 49 9.1-50.8 3.68 2.00 9.10 2.71 9.69 9.85 na Visnje, SL
dista = epicantral distance PGA,PGV,PGD = peak ground velocity and
filter = automatic band pass butterwarth fiter EPA = effective ground acceleration (Kramer, 1996)
EC8 = site classification (Eurocode from ITACA) PSA03 PSA10,PSA30 = spectral acceleration (0.3, 1.0, 3.0 sec)
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AN T Tore NN [z | zoteond 0.0005 | 0.0 | &0.0
il TOPP |HME (02 | 2016001 0.0005 | 80.0 | 80.0 gl I Ip
flB ToPP | HMZ (04 | 2015001 0.1500 0.0 0.0
ANT TORP |HNM (04 | 2015001 0.1500 0.0 | 30.0
ANE TOPP [HNE |04 | 2016001 0.1500 | 90,0 | 90.0
£PO0 MIRE |HNZ (02 | 2016001 0.0005 0.0 0.0 dmg18 wigmp _ o x
PR MIRE |HWN (02 | 2016001 0.0005 0.0 | 80.0
AR HIRE |HNE |02 | 2016001 0.0005 | 80,0 | 90.0 [Eile Edit Wiew Options Graphics Help
fQF MIRE |HNZ |06 | 2018001 0.1260 | 0.0 | 0.0 Jok| = J«|=
£QC MIRE [HNN 06 | 2016001 0.1260 0.0 1 90.0 0 _sta |chan|_ orid filter time dista | seaz PGA EPA PCY PGD PSAOZ PSA10 PSAZ0 Arias
Aok, JGE) PIEGLE (G || SGI W18E0 ) B0 § SO 5 jece |hce TATH B4 0.5 G 4B.2 K | a/14f2018 (073) L8500 7.20 | 286.90 0.317837 0188592 0.007858 0.000647 0.398687 0.035660 0.000058
QM MIRB |HN2 0 2016001 e T (] CLF oW 1913 BW 0.5 B 48.2 B | 3/14/2018 (073 .85000)  7.20 | 238.90 0.338627 0.102073 0.009193 0. 000851 0524673 0.076573 0.000052
QP MIRE ||HNN 04 | 2016001 0.0310 0.0 | 30.0 CLF WGz 1918 BW 0.5 648.2 & | 3/14/201% (073) .25000)  7.20 | 286.90 0.312174 0.037469 0.007021 0.000338 0.493138 0.022828 0.000041
By MRS |HNE 04 1 201E00 0.0410° - 90.0°) - 30.0 CHO  HGE 1918 |BW 0.6 6 49.7 6 | 3/14/2018 (073) .22873| 15.07 | 23.85 0.103843
ARE CONA - HHZ 15 | 2002155 0.0000 0.0 0.0 CNO [HGN 1918 BW 0.6 £ 43.7 & | 3/14/2018 (073) .22873| 15.07 | 23.55 0.124738 dmgl8 wfgmp - o x
HRG (B Pl 8T || S el T e THY oz 1918 B 0B B 49.7 B 3/14/2018 (073) .22873) 15.07 | 23.85 0.039263 S . :
BRI CONA JHHE |15 || 2002155 0.0000 || 50.0 | 30.0 CHO | HGE 1945 |BW 0.9 6 47.9 6 | 3/16/201% (075) .BB000| 14.59 | 29.02 0.047163 Eile Edit Yiew Options Graphics
o L CONA [BHZ |15 | 2002135 0.0000 0.0 0.0 CHO  [HGH 1945 |BW 0.9 & 47.9 & | 3/16/2018 (079) .68000| 14.69 | 29.02 0.076046
[Els | CONA (BHN |15 | 2002155 0.0000 0.0 | 90.0 oo WGz 1945 |[BW 0.9 6 47.9 B | 3/16/2018 (075) .68000| 14.89 | 29.02 0.046578 :
695 ——]|| | |cona |BHE (15 | 2002155 0.0000 | 90.0 | 90.0 CLF HCE 1946 BW 1.0 & 48.5 B | 3/17/2018 (075) .a5500|  9.85 | 265.67 0.292398 % %‘Ifh—a” Hous ner duration Brish Bd 2 Id ;b”th
con LKz (15 | 2002155 0.0000 | 0.0 | 0.0 CLF HoH 1846 |BW 1.0 6 48.5 B | 3/17/2018 (078) .95500|  9.85 | 266.87 0.262611 = Et; :EE ggggggg ggggggg gg;;ggﬁ gg?égg;‘ 1‘;-‘;;‘;;33 e
CONA (LHH |15 | 2002155 0.0000 0.0 | 80.0 cLF o Hoz 1946 BW 1.0 & 48.5 B | 3/17/2018 (075) .a5500|  9.85 | 265.67 0.141703 e s 2 1anon 0. DRz P 11 earaa dhgm
CONA (LHE |15 | 2002155 0.0000 | 90.0 | 90.0 CHO | HGE 1946 BW 0.9 & 48.4 B | 3/17/2018 (075) .a7500) 11.59 | 15.51 0.114913 : : : : : dhgm
CONA |HHZ |51 | 2002155 0.0000 | 0.0 0.0 CHOHoH 184E B 0.9 G 4B.4 K | 3/17/2018 (07E) .azson| 11.58 | 15.51 0.187304 E:g ngs gglg:jé Egggggg EES:;?E 12;;;;32 125?;??? e
CONA (HHH |51 | 2002155 0.0000 0.0 | a0.0 cHo  |HeZ 1946 BW 0.9 & 48.4 B | 3/17/2018 (075) .a7500) 11.59 | 15.51 0.108515 oo ice P 41 90000 P A anos oo dhgm
CoNA (HHE |51 | 2002155 0.0000 | §0.0 | &0.0 CLF |HGE 1947 BW 1.0 & 48.5 B | 3/17/2018 (O7E) .a5s00)  9.34 | 264.91 0.292998 PO e o n0ea99 10400000 0011308 1= nonan TAn171 dhgm
CONA ||BHZ |51 | 2002155 0.0000 0.0 0.0 CLF |HCH 1947 |BW 1.0 € 48.5 & | 3/17/201% (0761 95500 9.94 | 264.91 0.262611 No M 0'005403 10'140000 0.0125?‘? WB.BEBEB? 10.3153?2 dbgm
ConA |BHN |51 | 2002155 0.0000 0.0 | 90.0 CLF|HGZ 1947 BW 1.0 & 48.5 & | 3/17/201% (078) .a5500) 9.9 | 264.91 0.141703 . . . . . g
CHOHGE 1947 BW 0.9 B 48.4 B | 3/17/2018 [O7E) 37500) 11.24 | 15.86 0114318 A (e W 072 12 7 0 01 ST 21 Eh12355 el
CONA (BHE |51 | 2002155 0.0000 | 90.0 | 90.0 g g g g g g
CHO N 1947 BW 0.9 B 48.4 B | 3/17/2018 [O7E) 37500) 11.24 | 15.86 0.187304 o (e WL WlEz2E 7o 3N 0, U362 VBT USRI | el
CONA (LHZ |51 | 2002155 0.0000 0.0 0.0 g g g g g g
CHY oz 1947 BW 0.9 B 48.4 B | 3/17/2018 [O7E) 37500) 11.24 | 15.86 0.108515 ol (2 W0 FoEEiND 0o 3T Sl ETEEE BRI el
CONA (LHH |51 | 2002155 0.0000 0.0 | 80.0 g g g g g g
CHO  HGE 1958 |BW 0.9 6 48.7 & | 3/17/2018 (O7E) 13102 45.90 | 33.78 0.027792 CLF - HGZ 0. 015363 7340000 0. 040228 4. 250881 .27 |dlig
CONA (LHE |51 | 2002155 0.0000 | 90.0 | 90.0 o o o o o
cHo  HH 1958 BW 0.9 648.7 6 | 3/17/2018 (075) 13102 45.30 | 33.78 0.030626 (Ale - [TE (0, (AN 11 AU (0, 52 5, SHHEIEE) 14.303143 dbgm
[TOLM itk 00 1 2015001 0.0000 ) 242.0 )  30.0 cHo  Hoz 1958 BW 0.9 6 48.7 B | 3/17/2018 (075) .13102| 45.90 | 33.78 0.028042 (SCHN N (0, (03 13, & (0 T2EITEN) 3, FISED 10.550787 |dbgm
] [TOLM Ny 00 ) 2015001 0.0000 ) 152.0 ) 30.0 FOPC | HGE 1958 BW 1.1 & 43.6 B | 3/17/2018 (075) .00000| 19.63 | 344.97 0.095145 SHCH (0, (O3 £, EITD (0, DI Bl EHIEER 38.606563 |dbgm
[TOLM JHKZ 00 ) 2015001 0-0000 0.0 0.0 FOPC | HGH 1958 BW 1.1 & 43.6 B | 3/17/2018 (075) .00000| 19.63 | 344.97 0.117984 CLF  JHGE 0.016223 7.350000 0.035258 43.673469 15.448053 |dbgm
| LCCHR | HH A R0/ 6001 L0 ||| 20 | B0 FOPC |HGZ 1958 BW 1.1 & 43.6 B | 3/17/2018 (075) .00000| 19.63 | 344.97 0.085146 CLF  JHGN 0.023717 7.830000 0.032471 31.673052 11.885074 | dbarn
385 Top | HGE 1958 BW 0.9 6 46.3 B | 3/17/2018 (075) .65000( 31.89 | 257.78 0.022771 CLF HGZ 0.013969 7.340000 0.040228 24. 230881 17.361745 | dbar
Disriss TOD  |HGH 1958 BW 0.9 6 46.3 B | 3/17/2018 (075) .65000( 31.89 | 257.78 0.027156 CNG  |HGE 0.013164 11.705000 0.023412 13. 378044 14.308143 |dbarn
ToD MGz 1958 BW 0.9 & 46.3 B | 3/17/2018 (O78) .65000( 31.89 | 257.78 0.019419 CNG  JHGN 0.013455 13.145000 0.026081 18.714340 10.530787 | dbar
TRE |HGE 1958 BW 0.7 & 46.5 & | 3/17/2018 (076) .00000|  2.93 | 34.24 1.042053 ChC e 0. Wz S LT 007350 L, (R 38.806569 | dbgm
TRE |HGN 1958 BW 0.7 & 46.5 & | 3/17/2018 (076) .00000|  2.93 | 34.24 0.877234 C [ 0 W 22, 77 (0 O0ESE i, EZEI0EE 23.670791 dbgm
TRE |HGZ 1958 BW 0.7 & 46.5 & | 3/17/2018 (076) .00000|  2.93 | 34.24 0.660727 (D |G 0 Wz 23, 05 00020 21, UE72sE 19.502085 | dbgm
TRN1 |HGE 1958 BW 0.9 £ 43.9 & | 3/17/2018 (076) 7100 28.49 | 200.13 0.041591 (e [z (U W E SEAREID 003 S, TN 28.009288 | dbgm
TRN1 |HGN 1958 BW 0.9 £ 43.9 & | 3/17/2018 (076) 7100 28.49 | 200.13 0.050386 FORC HGE 0.008362 15. 820000 0.015049 23.140323 15.019391 |dbam
TRN1 |HGZ 1958 BW 0.9 £ 43.9 & | 3/17/2018 (076) 7100 28.49 | 200.13 0.054300 FORC HGN 0.012354 10.930000 0.022957 18.389753 13.887531 |dbam
CHO  |HGE 1959 |BW 0.9 E 48.7 6 | 3/17/2018 (076) .13102| 4s5.30 | 33.78 0.027732 FOPC HGZ 0.005874 14.815000 0.017333 35.977050 27.530165 | dbgm
CNO  |HGN 1959 |BW 0.3 6 48.7 6 | 3/17/2018 (076) .13102| 45.30 | 33.78 0.030626 TOD  [HGE 0.004383 26.683000 0.004326 26.531753 19.267344 | dbgm
cNO  |HGZ 1959 |BW 0.3 6 48.7 6 | 3/17/2018 (076) .13102| 45.30 | 33.78 0.028042 TOD  [HGH 0.003728 24.870000 0.004340 21.305567 19.513768 |dhgm
FOPC | HGE 1953 |BW 1.1 6 43.5 6 | 3/17/2018 (0762 .00000|  19.63 | 344.97 0.095145 Tob  [HoZ 0.002573 28.875000 0.003318 35.255411 23.880533 |dhgm
FOPC | HGH 1953 |BW 1.1 6 43.5 6 | 3/17/2018 (0762 .00000|  19.63 | 344.97 0.117964 TRE  |HCE 0.114837 4.635000 0.253441 0.000002 16.828479 8.206293 | dhgm
FOPC |HGZ 1953 |BW 1.1 6 43.5 6 | 3/17/2018 (0762 .00000|  19.63 | 344.97 0.085146 TRE  [HCHN 0.086564 5.925000 0.203033 0.000002 13.502110 11.240533 |dhgm
TOD | HGE 1953 |BW 0.9 6 46.3 6 | 3/17/2018 (0762 .65000| 31.69 | 257.78 0.022771 TRE  |HoZ 0.063313 5.845000 0.172336 19.674338 13.551568 |dbgm
oD [HGN 1939 |BW 0.9 6 46.3 6 | 3/17/2018 (076) .65000| 31.69 | 257.78 0.027156 TRH1 [HGE 0.003175 42.300000 0.008252 63.617021 91.484082 |dbgm
ToD  [HGZ 1953 |BW 0.9 6 46.3 & | 3/17/2018 (076) 102.65000| 31.89 | 257.78 0.019419 TRHT [HGH 0.002832 45.135000 0.008180 64.188516 102.555854 |dham
TRE  |HCE 1953 |BW 0.7 6 46.5 & | 3/17/2018 (076) :59.00000| 8.93 | 344.24 1.042053 TRH1 [HGZ 0.002788 45. 875000 0.013000 71.936403 195.254131 |dbam
TRE |HCH 1953 |BW 0.7 6 46.5 & | 3/17/2018 (076) :59.00000| 8.93 | 344.24 0.877234 CHO  |HCE 0.006383 22.773000 0.008482 18.529088 23.670791 |dbgm
s [TRE |HGZ 1959 BW 0.7 6 46.5 6 | 3/17/201% (076) 21:29:59.00000) 8.93 | 34.24 0.660727 CNO  [HOH 0.005202 25.015000 0.005521 21.187288 19.502085 |dbgm
ksiie cNO  HoZ 0.003018 32.445000 0.004304 38.156881 28.009288 |dbgm
— FOPC |HGE 0.008562 15.820000 0.015049 29.140323 15.019391 | dbgm
Disrnis FOPC |HGH 0.012354 10.930000 0.022357 18.389753 13.887531 |dbgm
FOPC |HGZ 0.005874 14.815000 0.017333 35.977050 27.530165 |dbgm
TOD |HGE 0.004339 26.685000 0.004326 26.531753 19.267344 | dbgm
TOD HGH 0.003728 24.970000 0.004340 21.305567 19.513766 | dbgm
TOD |HGZ 0.002573 28.875000 0.003318 35.255411 23.880533 | dbgm
TRE |HGE 0.114897 4.635000 0.255441 0.000002 16. 828479 8.206299 |dbgm
TRE  |HGH 0. 086564 5.925000 0.209093 0.000002 13.502110 11.240533 | dbgm
s [TRE |Hoz 0.063313 5.845000 0.172396 19.674935 13.551568 | dbgm
4518/ T
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RAN accelerometric data trend in a GMPE shape.
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The entire database counts 1985 earthquakes with a
moment magnitude between 3.0 and 6.4 of the strongest
event of Amatrice sequence occurred the 30th of
October, 2016.

The total number of records are 118021 up to 150
km.
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Malta, 3" September 2018
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RAN accelerometric data trend in a GMPE shape.

GMPE functional form:

e IIIVAIV )
Log,,Y =a+b Mw +c Mw”2 + clog,,((R? + d?)!/?) + sS1SA + s2SB + s3SC + s4SD + s5SE
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Ground motion parameters analyzed:

PGA

PGV

PGD
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PSA10
PSA30

Arias Intensity
Housner Intensity

Malta, 3" September 2018 Lara Tiberi



RAN database 2011 -2017
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Estimation of regression laws for ground motion parameters using as case of study the Amatrice earthquake.

Input Data

S e Vo'V Sl F V §

Data collected using the CE3RN (Central
Eastern  European  Earthquake and 35 |
Research Network) and the RAN (National
Accelerometric Network managed by the
Civil Defence of Rome) stations i

Counts

Macroseismic data collected from the
ARSO macroseismic archive (for the 91
slovenian events) and from the DBMI15 5|
(for the italian events).

N S
3 35 4 45 5 55 6 65 7 75 8 85 9 95 10

Intensity Class

Maximum distance of 4 km, with an .. )
average value of : GMPs data divided into 0.5

(1.8 £1.8) km intensity classes

115 pairs of intensity - GMPs
values

Data set used for the regression law estimation. The
green stars are the epicentral location of the studied
events and the grey pentagons are the station sites,
where we have calculated the GMPs values and the
yellow one are those with an observed intensity
associated.

[i]
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ienna, 25" April 2017 Lara Tiberi



Estimation of regression laws for ground motion parameters using as case of study the Amatrice earthquake.

Results pif e

10 VeV YRy Vv y

10 T

Imcs = l.SlIogHoulsn + 3.84

Imcs = 2.03logPGA+ 211 /— geometri%al me'an *

Intensity MCS scale
Intensity MCS scale

log10PGA(cm/s ) log10Housn(cm)

NLLS ODR
GMPs a b R? o a b R? o
max PGD 160017 [627 021 0.93 0.55 1.71+0.18 £.35+£022 0.92 0.28
max PGV 1.84 £+ 0.24 | 4.85+£ 0.23 0.89 0.66 2.03£0.27 482+ 025 0.89 0.3
max PGA 203034 1211+0.59 0.84 0.8 239 +£0.38 1.55+£0.70 0.92 0.28
max Arias 1.07+0.15 |535+0.23 0.88 0.7 1.17 £ 0.16 2.38 £0.25 0.88 0.46
max Housner 161+ 023 |382+0.28 0.9 0.63 1.98 £ 0.25 3.70+£0.30 0.9 0.29
max PSA03 194+ 034 183067 0.83 0.84 231 +£041 1,19+ 0.80 0.82 0.35
max PSA10 1.69+022 |336+0.33 0.89 0.65 1.86 £ 0.24 317 +£0.35 0.9 0.31
max PSA30 164+ 017 |489+£0.18 0.92 0.54 1.76 £ 0.18 4,67 £0.13 0.93 0.27

a, b and R? values are consistent between the two different algorithms.

The main differences are the standard deviations lower using ODR than the NLLS.

Lara Tiberi
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Tolmezzo - evento del 23/03/2017 con M, 3.0

| *ﬁﬁ & IOISU/WVS

TO LO T I T T T I T T T I T T T I T T T I T T T
- - TOLO HAY i
’5“ MAR 23 (082), 2017
= 13:11:00.000 -

x T I T T T I T T T I T T T I T T T I T T T
» ' s h TOL 0 HEIY - ]
T MAR 23 (082), 2017
= 13:11:00.000 -
x T I T T T I T T T I T T T I T T T I T T T 1
i N - TO1 0 bIbLE ]
g MAR 23 (082), 2017 _]
= 13:11:00.000 ]
x T I T T T I T T T I T T T I T T T I T T T |
»~ TOL 1 b ]
g MAR 23 (082), 2017 -
= 13:11:00.000 -
x T I T T T I T T T I T T T I T T T I T T T _-
. ™ TOL 1 HBLY i
g MAR 23 (082), 2017 -
= 13:11:00.000 -
x T I T T T I T T T I T T T I T T T I T T T |
. ) i
> TOCT MNZ el
g MAR 23 (082), 2017 -
= 13:11:00.000 §
x 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 1 1 1 ]

30 40 50 60 70



Tolmezzo - evento del 23/03/2017 con M, 3.0
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Tolmezzo - evento del 23/03/2017 con M, 3.0
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Tolmezzo - evento del 23/03/2017 con M 3.0
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Tolmezzo - evento del 23/03/2017 con M, 3.0
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Tolmezzo - evento del 23/03/2017 con M 3.0
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