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Rete Accelerometrica Nazionale - RAN

RAN-RAF Integrated Strong Motion Netowork

(RAF: FVG e Veneto Strong Motion Network – 37 SM stations)
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FRIULI VENEZIA GIULIA ACCELEROMETRIC NETWORK (DMG)

NE ITALY BROADBAND NETWORK (OGS/DMG)

SEISMIC NETWORK OF THE REPUBLIC OF SLOVENIA (ARSO)

SEISMIC NETWORK OF AUSTRIA (ZAMG)

SEISMIC NETWORK OF CROATIA (UNIV. ZAGREB)

FRIULI VENETO SP NETWORK (OGS)

SOUTH TYROL BB NETWORK (PROV. BZ)

HAREIA PROJECT ACCELEROMETRIC STATIONS 

CE3RN 
Central and Eastern European Earthquake 

Research Network
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DELL POWEREDGE R720

DELL POWEREDGE R720

DELL POWEREDGE T630

DELL POWEREDGE T710

DELL POWEREDGE R740

SeisRaM HA cluster 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

Storage

DELL POWERVAULT NX3000

DELL EMC POWERVAULT ME5024I

QNAP TS-879U-RP

QNAP TS-H3087XU-RP

Switchs

DELL S4112T-ON

DELL S4112T-ON

Virtual Environment
CAED – Centro Acquisizione ed Elaborazione Dati

ROMA

VPN

Palmanova

CE3RN
Central and Eastern European 

Earthquake Research Network

IBM 249824E

IBM 249824E
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orbserver

ACQ2orb

orb2wf 

orb2db  

orb2dbt

orbdetect

orbassoc

magnitudes

orbwfmeas

TriggerOrigin

db2shake

INGV2db

dborigin2orb
New origin (db.origin table)

Main_proc (checks the validity of the origin to 

launch scripts and send the alert reports)

dbgmPar (ground motion parameters computation)

dbgmw (seismic moment Mw computation)

GMPE (GMPE selection and data comparison)  

shakemap (shake maps computation)

exportData (populate WEB site and export sac and ascii data)

event2PRE (send Data to PRE (Punto Raccolta Eventi))

SMS (create and send SMS alert message)

fastAlert (create and send Telegram alert message (UNITS)

RANTelegram (create and send Telegram alert message (DPC))

Alert (create and send e-mail alert)

REPO(create and send main report)

ShakeReport (create and send shakemap)

rtexec.pf

Check preferred origin:  

• inside/outside polygon

• already computed

• preferred author

• Very close of previous origin

• number of assoc *

• magnitude quality

• ……

* the threshold for the number of

assoc is set differently for

different areas of the territory

depending on the density of

stations
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ADDR
AG
ALERT
ALEV
ARIAS
ASSMIN
AZIM
BUILDID
CAV
CCOD
CHAMW
CHANA
CHANV
CITY
CONTACT
COUNTRY
DISMIN
DISTA
DISTANCE
DISTMW
DURATION
EARTHQUAKE
EC8
EMAIL_
EMAILLV
EPA
EQR
F_0

FILTERA
FILTERV
FLOOR
FO
GEO_MAP
GEO_PROF
GEOLOGY
HOUSING
HOUSNER
IA2
ID
ID
ID2
INSTITUTION
INTENSITY
IV2
LEVEL
LOCAT
M0
MAINTENANCE
MGMIN
MORPHO
MSG
MUNICIPALITY
MW
NAME
NEHRP
NETEQR

NETF0
NETM0
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
RJSTA
RLAT

RLON
RMSA
ROTAZ
RTVAL
RTYPE
SIGMAMW
SMSLV
SMW
STALOC
STRATIGRAPHY
TC
TIMEPMW
TIMESMW
TOPO
UNITSA
UNITSV
URL
USTA
V0
VILLAGE
VS30

schema units.ext (CSS3.0)

Attributes

Relations

DSTALERT

DSTALEV

DSTCITY

DSTPROC

HISTOPAR

POLSITE

GEOSITE

CHANPOS

URLINFO

ALERTMEAS

FASTMEAS

NETMW

STAMW

WFGMP

WFINT

WFGMP_GMPE

WFGMPB

STAT_REJ

PGALOC

alert message management

station information 

data analysis 

station2xml

dbmaster
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dbgmPar (parallel python + C code (cmake))

output tables:

wfgmp PGA, PGV, PGD, EPA, PSA03, PSA10, PSA30, Housner, Arias, RMSA, duration,

intensity of zero crossing, Saragoni index, damage factor

wfgmpB IA2, IV2, ID2, CAV  

wfint INSTRUMENTAL INTENSITY 

AUTOMATIC SELECTION OF BANDPASS FILTER CORNER FREQUENCIES

response spectraoutput files:
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dbgmw (C code)

output tables:

stamw Mw, m0, f0, eqR, quality, ….

netmw netMw, ml, sigma, netm0, neteqR, usta, rjsta

AUTOMATIC SELECTION OF BANDPASS FILTER CORNER FREQUENCIES
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Alert

FAST automatic, real time report for Civil Defence - fastAlert
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Automatic, real time report for Civil Defence - REPO

Period (s)

P
G

A
 (

c
m

/s
2
)Response spectrum

Smoothed spectrum

Design spectrum



Automatic, real time report for Civil Defence - REPO



RAN-RAF Dataset 2011-2017

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.

(Tiberi et al. 2018)

GMPE functional form:

Log
10

Y = a + b Mw + c Mw^2 + clog
10

((R2 + d2)1/2) + s1SA + s2SB + s3SC + s4SD + s5SE

Ground motion parameters analyzed:

PGA PGV PGD PSA03 PSA10 PSA30 Arias Intensity Housner Intensity



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.

A new estimation of MCS instrumental intensity for the Italian 
territory from high quality accelerometric data, using GMICEs and 
Gaussian Naïve Bayes Classifiers

(Cataldi et al. 2019)
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db tables

DMG

db.origin

database

UTS.proc
UTS.sms
wfmax
Alert
dbgm

dbgmw
REPO

db2shake.py
db2GMPE

db2kml
db2json.py

UTS.trigger
Alert

python

dbgm

C

REPO

python- gmt
db2shake

python

dbgmw

Web-gis

Web-gis

Web-gis

Web-gis

Web-gis

db2json

python

Parallel python - C
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Prof. ing. Stefano Grimaz–Università di Udine
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Prof. ing. Stefano Grimaz–Università di Udine
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http://ran.protezionecivile.it
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Pozzuoli grid
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GRID space
100 m


