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RAN-RAF Integrated Strong Motion Netowork
(RAF: FVG e Veneto Strong Motion Network — 37 SM stations)
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Strong Motion Stations

Legend
© RAF stations
PG o

® RAN station installed in collaboration with UNITS
® RAN stations

® South Tirol stations installed in collaboration with UNITS
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3 %] A NE ITALY BROADBAND NETWORK (OGS/DMG)
A\ SEISMIC NETWORK OF THE REPUBLIC OF SLOVENIA (ARSO)

A SEISMIC NETWORK OF AUSTRIA (ZAMG)

Central and Eastern European Eanhquake A SEISMIC NETWORK OF CROATIA (UNIV. ZAGREB)
Research Network
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K PROXMOX Virtual Environment

SeisRaM HA cluster

DELL POWEREDGE R720
DELL POWEREDGE R720
DELL POWEREDGE T630
DELL POWEREDGE T710
DELL POWEREDGE R740

Storage

DELL POWERVAULT NX3000
DELL EMC POWERVAULT ME5024I

Switchs

DELL S4112T-ON
DELL S4112T-ON

SeisRaM HA IBM cluster

IBM SYSTEM X3650 M4 MODEL 7915-E3G
IBM SYSTEM X3650 M4 MODEL 7915-E3G
IBM SYSTEM X3650 M4 MODEL 7915-E3G

QNAP TS-879U-RP
QNAP TS-H3087XU-RP

IBM 249824E
IBM 249824E

a3 UNIVERSITA
g@?ﬂ DEGLI STUDI @

European Antelope User Group Meeting 2024

4-6 June, 2024 - Trieste, Italy

CAED - Centro Acquisizione ed Elaborazione Dati

VPN

] e A

N

i e
‘ | : v
g oty
;

€3

PROTEZIONE CIVILE

Presidenza del Consiglio dei Ministri
Dipartimento della Protezione Civile

ROMA

PROTEZIONE CIVILE

CESRN

Central and Eastern European
Earthquake Research Network
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rtexec.pf Main_proc (checks the validity of the o SEISRAN
launch scripts and send the alert repa 1
orbserver
ACQZ2orb Check preferred origin: I
orb2wf  inside/outside polygon
orb2db « already computed
orb2dbt » preferred author
* Very close of previous origin
orbdetect
* number of assoc * ZIRISN a)
o?)’r‘ On? )
AR « magnitude quality CUBOBY”
magnitudes . .
orbwfmeas %5 PC))
o)

. . * the threshold for the number of o
TriggerOrigin assoc is set differently for 053
db2shake different areas of the territory

depending on the density of
INGV2db stations
lai .. L | b Data SIO; NOAA, .Sk Navy: NGA,
dborigin2orb New origin (db.origin table) B o O e

-
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schema units.ext (csss.o)

Attributes

ADDR
AG

ALERT
ALEV
ARIAS
ASSMIN
AZIM
BUILDID
CAV
CcoD
CHAMW
CHANA
CHANV
CITY
CONTACT
COUNTRY
DISMIN
DISTA
DISTANCE
DISTMW
DURATION
EARTHQUAKE
ECS
EMAIL_
EMAILLV
EPA

EQR

F O

FILTERA
FILTERV
FLOOR

FO

GEO_MAP
GEO_PROF
GEOLOGY
HOUSING
HOUSNER

IA2

ID

ID

ID2
INSTITUTION
INTENSITY
V2

LEVEL

LOCAT

MO
MAINTENANCE
MGMIN
MORPHO
MSG
MUNICIPALITY
MW

NAME

NEHRP
NETEQR

NETFO
NETMO
NETMW
NOTE
NSTALOC
NTEL

PD

PGA
PGAM
PGD
PGV
PGVM
PHONE
PHOTOS
PMW
PROVINCE
PSA03
PSA10
PSA30
QUALITY
RADIUS
RDELTA
RECORD
REGION
REJECT

RESP_SPECT

RISTA
RLAT

RLON
RMSA
ROTAZ
RTVAL
RTYPE
SIGMAMW
SMSLV
SMW
STALOC
STRATIGRAPHY
TC
TIMEPMW
TIMESMW
TOPO
UNITSA
UNITSV
URL

USTA

VO
VILLAGE
VS30

Relations
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SEISRAM

DSTALERT
DSTALEV
DSTCITY
DSTPROC
HISTOPAR
POLSITE
GEOSITE
CHANPOS
URLINFO
ALERTMEAS
FASTMEAS
NETMW
STAMW
WFGMP
WEFINT
WFGMP_GMPE
WFGMPB
STAT_REJ
PGALOC

station information

” alert message management

\

” data analysis

station2xml

dbmaster
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dbgmPar (parallel python + C code (cmake)) QA
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AUTOMATIC SELECTION OF BANDPASS FILTER CORNER FREQUENCIES |77 / '“NMM
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output tables: ]
ngmp PGA, PGV, PGD, EPA, PSA03, PSA10, PSA30, Housner, Arias, RMSA, duration

intensity of zero crossing, Saragoni index, damage factor

wfgmpB a2, 1v2, D2, cav

wfint INSTRUMENTAL INTENSITY

output files: response spectra
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dbgmw (C code) QA @) s 6
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AUTOMATIC SELECTION OF BANDPASS FILTER CORNER FREQUENCIES |77 / 'JWMM

B S
output tables: LN [ 1 S

stamw Mw, mO, f0, eqR, quality, ....

netmw

netMw, ml, sigma, netmO, netegR, usta, rjsta
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FAST automatic, real time report for Civil Defence - fastAlert
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S— Alert

17/05/2024 11:29:21

Giomi Rapporto AUTOMATICO evento sismico 24/05/2024 19:38:09 ORID: 532718 EVID: 532716
Rete Accelerometrica Mazionale - RAN ﬁ 4
[P Ranaventa ! E 1L
Map Satelite - : PROTEZIONE CIVILE ATTENZIONE:
» 2 ” Lot O . ’ Prezadinza del Coazi o de Mnebs s P IPROTEZIONE CIVILE
4 Po(gnza Matera 5 il Dipsrtimantn della Protering Crale |nfermasion sons areliminarl, peasons sisers rviste sn miol dat saranns dipon il B sidnza del Cansiglho dei Monisk
Dipattimentn éella Protzzione Civile
125°E 13°E 13.5°E 14°E
Centd abitat! pld vicinl Earthquake AUTOMATIC REPORT
Montgalo 4 km
:;‘;";: Imm oL Dipartimento della Protezione Civile - Rome - Italy
Montmmenaco 10 km Rete Accelerometrica Nazionale
RAN
WARNING:
- This information is preliminary
Provincia: e
Ascoli Piceno and may be revised if more data becomes available.
e ™ 17°E
A0°N
Event: Umbriatico jou
Origin time: 2024/05/24 17:35:27  Nearest cities: =
5 A sn
COMUM P10 VICHI ALL'GPICENTRO' Latitude: 39.338 Longitude: 16.941  Umbristica 3 km e Y
Dist Abitanti Comune Depth: 10 km Falagoria 4 km o w
Magnitude Ml: 4.1 Carfizsi Akm
7 19.127 ACRI (CS) R - Hostname: ranbeta.localgomain San Micala deaka 6 km 397N } —f
| H nass: 19
14 2.700 LonGosucco (CS) Tempo origine evento associato: 2816/10/38 06:48:17 ;GA Eaxt 2§ E;:lfs.ttschanngé':f HGZ f’-
Lat.: 42.B34° Long.: 13.132° Ml: 6.3 AGENZIA: DPC in distance: STRTLON: 6% 1
14 8‘796 LUZZI (cs) ng sta net stype dist EvAz Phase Time TRes SNR ML pga (em/s*s) pgv (em/s)
1 133 SAN GIORGIO ALBANESE (CS) R momo o4 onom p oummee e ome 32 L@ e
B _ __ - RSN 1T L 37 1% P 8.8 9.7 4. < 1.8 () 3.2e-92 (E)
15 578 SAN COSMO ALBANESE (CS) Fiitre spplicata: B4 'ai [T oomoa sas 6 Si00We e i m InEE
1 cam. eora coe = | SLL 1T L 53 19 P 8.1 laa.a 3 1.3 (E Se-92 (E
15 3 122 SAN DEMETRlO CORONE (CS) [0 a - Arguata Del Traste = A az IT A 54 L P I 8.1 12.9 :.2 < 1.8 If} ;6: 8z If;
i Ll A L Amatrick - B R 1T L 54 63 P 17 35 36, 8]5 8.4 152.8 4.1 < 1.8 (E) 1.6e-82 (E)
HE] & i Sono4oaoE oo oo oe auaw
" T : . EREPE T EPETRT
15 2.205 SANTA SOFIA D'EPIRO (CS) ;‘2: 4 : g : BT IT A & 5 B 4.5 138 43 <18 (B 1.82-82 (N}
iﬂh. F - il E TRS T L T4 118 P 8.3 22,1 4.1 < 1.8 (£ 1.2e-82 (N)
15 1.029 VACCARIZZO ALBANESE (CS) 20 2 I mr Ir A4 @ & a6 dn: &a <1a w  1aees oo
gii 8 £ wono1Ea BB R onle mEe
L B 45, 4. < 1. e
16 9.614 BISIGNANO (CS) z; H § ;: H e 7 A 91 146 ® 9.1 125 4.1 <18 (M 5.6e-83 (H)
i i & ki B WA 1T L 182 155 P 8.6 15.8 4.4 < 1.8 () 1.1le-82 (E)
16 4 164 ROSE (cs) o a - E'l £ PTC IT A 121 164 P 8.5 6.4 4.7 = 1.8 (£} 2.3e-92 (E)
- TN a - H B
L] a - * B
17 3.434 SAN PIETRO IN GUARANO (CS) B H - 5
S 8 i
] a
18 9.596 CASALI DEL MANCO (CS) 0 4 E E ¢
a6 a - Er B
18 2.652 CASTIGLIONE COSENTINO (CS) [ H - N
L L Y Lat L HOPC - fast Mt - 2033
*Distanza e popolazione calcolate In base al datl Istat e i by SeisfaM graug, University of Trieste, Raly, under the agresment with DOC - Alert_6.02 - 2020
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03/04/2014 12:05:11

QA Automatic, real time report for Civil Defence - REPO

PROTEZIONE CIVILE
Presidenza del Consiglio dei Ministri
Dipartimento della Protenione Crvile

Earthquake AUTOMATIC REPORT Event: NORTHERN - Origin time: 2012/05/29 07:00:03 Lat:44.851 Lon:11.086 Ml = 5.8

Dipartimento della Protezione Civile - Rome - Italy 2012/05/29 07:00:03 MI:5.8 NORTHERN_ITALY

Rete A:ceiem:l::lrlca Nazionale | 10°00" 10°30" 11700 11°30° 12°00' 12°30"
R = - —
WARNING: i,\i . ) " R
These information are preliminary - Ay g
and may be revised when more data are available. s : ¥ ) 5 N .
. X ) - - ‘
.

Mirandola - EC8: C Mirandola - EC8: C Mirandola - EC8: C
T T

PSA {cmys*s)

Event: NORTHERN_ITALY PROTEZIONE CIVILE 4600 46'00'

Origin time: 2012/05/29 07:00:03

Latitude: 44.851 Longitude: 11.086 Presidenza del Consiglio dei Ministri o 10° 100 0 107 10t 10° 10 107 10% 107 10*
Magnitude Mi: 5.8 Dipartimento della Protezione Civile San_Felice_sul_Panaro - EC8: n/a
AGENCY: INGV

Seismic Moment: 1.13e+18 Nm

Mw: 5.8 F

AGENCY: UniTS ,ﬁ %02\_ UNIVERSITA 530" 5'30' £ |
("( i} DEGLI STUDI 4530 e 5 ]
poe < DITRIESTE - J

Records analyzed by procedure: 197
Selected limits: max distance=150. kon min PGA= 0.1 cmis*s

min PGA to show response specira= 0.1 cmis®s
Records inside the selected limits: 185 response spectra inside the limits: 185

10

Nearest station: MRN distance: 3.81 km
HGZ - PGA=BY5.78 crvs®s, PGY=21.64 cvs

San_Martino_Spino - EC8: n/a
T

4500°

Procedure Impemaiad by Seahalt grous, Unvarsy of Trestn, Fay - ver, SFT 124 - J014 - cosaunta.f

PSA {cmjsts)

3 Event: KNEZAK - Origin time: 2014/04/22 08:58:27 Lat:45.633 Lon:14.258 Ml = 4.7 Agency: UniTS
e TP ] Seismic moment: 2.670e+16 Nm - Mw = 4.5 Agency: UniTS

Sta  chan dista  filter PGA EPA PGV PGD  PSAD3  PSAl0  PSA30  ECB location o ey . i
km Hz cm/s*s cm/s*s cmy's m cmys*s cm/s*s cm/s*s 44°30 44°30 10 1wt 100 w10t 10t 1° w10t 10t 100 10t
KNDS ~ HHN 15 9.1-50.8  37.72 18.21 8.82  8.85  46.81 3.25 8.34 na  Knezji Dol, SL Ravarino - EC8: nfa Ravarino - EC8: n/a Ravarino - ECB: nfa
KNDS ~ HHE 15  0.1-50.8  23.92 13.69 0.69  0.86  27.62 3.59 6.28 na  Knezji Dol, SL 1000 T T | T T 1 T T ‘
KNDS HHZ 15  e.1-50.0  17.14 6.61 0.33 6.02 15.04 6.78 4.11 na  Knezji Dol, SL il BAVD BAVD
CEY HN 17 8.1-50.8  47.72 18.45 8.75 8.85 17.87 3.48 8.32 na  Cerknica, SL so
CEY WHE 17  6.1-56.8  30.33 9.38 .78 8.84  11.35 1.94 8.22 na  Cerknica, SL 7 ' .
CEY Wz 17  0.1-50.8  17.83 4.48 6.27  o.02 9.18 8.86 8.12 na Cerknica, SL '% 800 - Miran d ] I d- EC a: C
SKDS  HGM 21  6.1-50.8  30.76 9.61 0.62 0.4  15.55 2.15 9.26 na  Skadanscina, SL £ 100 T T —T
SKOS  HWGE 21  6.1-58.8  19.71 7.32 8.44  08.83 14.58 1.68 8.12 na  Skadanscina, SL 44°00' 4400 g or I .
SKDS WGz 21  6.1-56.8  13.69 4.5 8.27  @8.82 10.94 8.76 8.18 na  Skadanscina, SL ol ‘MEN
SKDS  HHN 21 0.2-50.8  30.33 9.88 6.65  0.03 15.58 2.16 9.22 na  Skadanscina, SL - '
SKDS ~ HHE 21  6.2-50.8  21.62 7.46 0.43  @.82 14.51 1.65 8.16 na  Skadanscina, SL . i Response SpeCtrU e mmmamam J.E..[k_m.].. -
SKDS  HWHZ 21 6.1-58.8  13.35 a.49 8.27  @.82 10.97 8.77 8.18 na  Skadanscina, SL 107 10t - 7] !
JAVS  HHN 33 0.1-50.8  6.13 2.86 6.14  @.02 4.66 0.80 0.15 na  Javornik, SL Finale Emilia - EC8: | ~—2 + H G E
JAVS  HHE 33 0.1-50.8  11.36 6.15 6.31  0.03 16.48 1.63 9.20 na  Javornik, SL 1000 T T = '
JAVS  HHZ 33 e.1-58.8 4.78 2.64 8.12 5.09 8.64 8.85 na  Javornik, SL ) - - e memmeee
DST2 HHN 36 9.1-47.9 7.46 4.97 9.27 0.02 9.90 1.04 8.12 A DST-Trieste_station 43730 43°30' 800 - 8 W
DST2  HHE 36 0.1-46.4  9.69 4.13 6.20 .61 8.00 6.61 6.16 A DST-Trieste_station 7o
DST2 HHZ 36 0.1-47.8 4.49 2.65 0.12 5.70 9.47 9.05 A DST-Trieste station v o < Smoothed SpeCtru N
GBAS  HHN 37  e0.1-50.8  3.23 1.26 0.07 2.35 0.33 0.85 na  Gornja Brezevica, SL \ ) ) e
GBAS  HHE 37  6.1.58.8  3.71 1.43 8.07 3.31 8.28 8.83 na  Gornja Brezovica, SL 10°00" 10730 11°00" 11°30° 12°00" 12°30" 3 a Ll
GBAS  HHZ 37  60.1-50.6  2.43 6.96 6.06 1.56 6.38 0.63 na  Gornja Brezovica, SL
TR WHN 39 0.1-47.3  12.38 1.97 0.15 2.33 0.46 9.85 A  TAI-Trieste station L — 200
TRI HHE 39  0.1-45.6  13.66 3.60 a.19 4.30 8.31 0.88 A  TRI-Trieste_station B P H L Ll I .
TRL HHZ 39 6.1-47.5  31.18 4.24 .34 5.12 @.38 .88 A TRI-Trieste_station 0 1 = B 4 =2 & / 4] 9 10 o ] o [ ——
GBRS  HHN 45  0.1-50.6  11.89 311 6.20 2.86 6.56 0.66 na  Gornja Briga, SL ‘ Periodis) .
GBRS  HHE 45  0.1-50.8  15.31 3.81 0.25 4.30 0.46 0.07 na  Gornja Briga, SL Intensity (pga-ave) Desi g ns pectru n \
GBRS  HHZ 45  0.1.50.8  4.42 1.12 0.07 1.75 0.47 6.86 na  Gornja Briga, SL .
vISs  HHN 49 0.1-50.8  3.78 2.32 6.13 .01 4.22 1.16 9.89 na  Visnje, 5L ol L1 Tl L1
V1SS HHE 49 0.1-50.0  3.68 2.00 6.10 2.71 6.69 0.05 na_ Visnje, 5L b 2 ot i iy
dista = epicentral distance PGA,PGV,PGD = peak ground velocity and 10 10 10 10
o PGV, peak g y
filter = automatic band pass butterwarth filter EPA = effective ground acceleration (Kramer, 1996) )
ECH = site classification (Eurocode from ITACA) PSAD3 PSA10,PSA30 = spectral acceleration (0.3, 1.0, 3.0 sec) Per i O d (S)

' / UNIVERSITA
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Automatic, real time report for Civil Defence - REPO

log1oPGD(cm)
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RAN-RAF Dataset 2011-2017 (Tiberi et al. 2018) @

5 6 7 8 9 10" 11" 12" 13" 14" 15" 16" 17" 18" 19" 20°
£ | e— - »

30th of October, 2016.

Distribution of data in terms of Mw

100000

80000

60000

# records

40000

20000

5 6 7 8 9 10" 11" 12° 13" 14" 15 16 17" 18 19" 20°

GMPE functional form:

Log,,Y =a+b Mw +c Mw"2 + clog,,((R? + d?)2) + s1SA + s2SB + s3SC + s4SD + s5SE

Ground motion parameters analyzed:

PGA PGV PGD PSA03 PSA10 PSA30 Arias Intensity Housner Intensity

logro(PGHA)(em/s?)

PROTEZIONE CIVILE

Presidenza del Consiglio dei Ministri
Dipartimento della Protezione Civile

60000

F UNIVERSITA
Y pecLI sTUDI @
Voo’ DITRIESTE  seisram

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

The total number of records are 118021 up to 150 km.

Distribution of datain terms of EC8 site classification
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A new estimation of MCS instrumental intensity for the Italian
territory from high quality accelerometric data, using GMICEs and PROTEZIONE CIVILE
Gaussian Naive Bayes Classifiers

A

SEISRAM

Dipartimento della Protezione Civile

(Cataldi et al. 2019)

.
47° o
—— FCO06
; 1 — FM10
46" fl | _ 10 7—
T —— C15
© — us
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45° o 87— ODR
- é) 4 Mean values "/'
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44 > [
2
e 4
43 g% 3 )
£ |
2_
42° |
| 20 -15 -1.0 -05 00 05 1.0 15 2.0
41° log10(PGV) [cm/s]
40°

Comparison of the Intensity - PGV relationship obtained in this study with the two different
algorithms (LLS, ODR) and three previous studies: Faenza and Michelini (2010), FM10;
Faccioli and Cauzzi (2006), FC06; Caprio et al. (2015), C15. (Bottom) Comparison of the
Intensity - PGA relationship obtained in this study with the two different algorithms (LLS,
ODR) and the same previous three studies.
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ORID: 532395

20-05-2024 18:45:33

PROTEZIONE CIVILE
Prasidanza del Gansiglia e Minisir
Dipartimenta cella Prtezione Ciile

Earthquake AUTOMATIC REPORT

Seismological Research and Monitoring group
DATI: Rete Accelerometrica Nazionale
-o-

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

Event: Pozzuoli
Origin time: 20-05-2024 18:10:03
Latitude: 40.8277 Longitude: 14.138
Magnitude

AGENCY: Sel

PSA 0.3
0.3 Socond Pak Spactral Accaleration Map SeisRab UnTS

ShakeMap: Pozzuoli
May 20, 2024 18:10:03 UTC M4.4 N4D 83 £14.14 Dopth: 2 6km ID532305
o

135% 14 5°€

Version 1. Processed 2024.05.20T18 42 082

Scalo based on Tiberi ot al (2018)
4 Seismic Instrument o Reported Intensity S Epicenter

Intensity
Macracsismic intensy Map SeRat UniTS
ShakeMap. Pozzuoli
My 20. 2024 181003 UTC 1 & NdD 55 £14 14 Depin 2 6k 10.532395

Ferentn:
frosinane

[ rasanG Tuot fat] vicak | tight Juedarata ]

Scala bazed on Tiberi Gt al. 12018)
& Seismic Instrument o Reportad intensity

1.0 Second Poak Spactral Accoloration Map SewRaM.UniTs
ShakeMap. ol
May 20, 2024 18:10:03 UTC M4.4 N0 83 £14.14 Depth: 2 6km ID:532305

T
N
SN (N

Scalo based on Tiberi at a1 (2018) Varsion 1. Processed 2024.05-20T18.42:082
& Seismic Instrument o Reported Intensity J Epicenter

Poak Ground Accelaration Map SeisRaM-UniTS.
ShakeMap. ol
May 20, 2024 18:10:03 UTC M4.4 N4D 83 £14 14 Dopth: 2 6km ID:53

N ) T
[[Podersse |

Scalo bazed on Tiberi at al (2018) forsi
“ Epicenter
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