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Since 2003 an agreement between the National Civil Defence (DPC) and the Regional Civil
Protection (FVG-PC) has been signed in order to co-ordinate and integrate on the Friuli Venezia
Giulia territory the National Accelerometric Network (RAN) and the Friuli Venezia Giulia
Accelerometric Network (RAF). This co-operation will lead to the installation of new RAN
accelerometric stations in the area and, in particular, will allow to automatically send RAN and
RAF data to the DPC headquarters in Rome and to DST, through the FVG-PC data center. As
FVG-PC consultant for the strong ground motion issue (network, data, studies), the DST
collaborates to the sites selection and to the management of the new RAN stations. DST has
recently performed detailed noise measurements in order to give a local geological classification
of the recording sites.
The RAF-RAN integrated network is configured to record accelerations at several important
sites in the seismic area of Friuli Venezia Giulia and near its borders with Slovenia and Austria.
The network geometry is built up taking into account also other seismological agencies and
networks operating in Friuli Venezia Giulia (OGS) as well as in Austria (ZAMG) and Slovenia
(ARSO). The data recorded in real-time, or quasi real-time, by the network, are collected and
exchanged through the datacenters by theAntelope software.
Antelope also analyzes and stores the collected waveforms in a database containing the signals
recorded by this network and by the integrated transfrontier seismic network of the Southeastern
Alps.
An automatic procedure has been developed by DST to extract in real-time the ground motion
parameters (PGA, PGV, PSA03, PSA10, PSA30, Arias and Housner intensities) and to
exchange these data with other partners of the Project INGV-DPC S3. The ground motion
parameters are used also to generate regional real time ShakeMaps, to compute regional weak
motion GMPEs and possible ground-shaking scenarios. The collected waveforms are also used
to study the physics of the seismic source, to estimate site effects and to perform microzonation
analyses.
At DST an accelerometric database with RAF data as of today about 700 digital 3-component
records, related to about 400 events - has been maintained since 1993.

The RAF station of Stolvizza (STOL), the RAN station of val Resia (RST), the design of a typical construction of a
RAF-RAN station and the instrument mainly used in the networks (Kinemetrics Etna).
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Example of waveforms recorded by RAF-RAN stations. On the
right top the map with earthquake location (yellow star) and
recording stations of transfrontalier network (red triengles).

The software is used to
collect, analyze and exchange the data. A fully
automatic

T to compute several waveform parameters,
normally used in earthquake engineering, such as
peak ground acceleration and velocity (PGA, PGV),
peak spectral amplification at 0.3, 1.0 and 3.0 seconds
(PSA03, PSA10, PSA30), Arias and Housner
intensities. M is also computed
in real time and inserted in the database. All the stored
data are later on revised by DST researchers.
Another procedure has been written in order to
automatically exchange the ShakeMaps data (kml, jpg,
files) with the ftp server of INGV in Rome.

Antelope® (BRTT, Boulder)

procedure has been recently implemented
at DS

oment magnitude, Mw,
Scheme of the links between RAF, RAN Networks, Centro
Funzionale Regionale del Friuli Venezia Giulia, Centro
Funzionale Centrale of SAPE in Rome, Centro Competenza
INGV, and DST in Trieste.

The map with the RAN (blue triangles) and RAF (red, yellow and green triangles) accelerometric stations. The white triangles
represent the planned stations will be built in the near future.
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RAN-RAF stations
Example of a sheet of a RAF-RAN station
with thelocation, local geological map and
the results of noise measurement at the site.
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(m) (m)

46.506 46.177

13.256 13.432

46.295 46.406

13.050 13.190

45.653 Montereale 46.155

13.767 Valcellina 12.655

46.356 46.246 Quanterra Q330 – Kinemetrics EpiSensor

13.058 12.924 Streckeisen STS-2

46.389 46.530

13.472 13.116

46.271 46.033 Quanterra Q330 – Kinemetrics EpiSensor

12.514 12.490 Guralp CMG 40T

46.094 45.954

13.521 12.661

Crni vrh 45.977 46.248

(SLO) 13.997 12.888

Cividale del 46.092 45.949

Friuli 13.429 13.014

46.166 46.427 Quanterra Q330 – Kinemetrics EpiSensor

13.641 12.742 Streckeisen STS-2

45.660 Quanterra Q330 – Kinemetrics EpiSensor 46.363 A

13.800 Streckeisen STS-2 13.354

46.255 46.108

13.126 12.906

Gemona 46.277 Quanterra Q330 – Kinemetrics EpiSensor 46.361

P.zza del Ferro 13.141 Guralp CMG 40T 13.432

46.283 45.709 Quanterra Q4120 – Kinemetrics EpiSensor

13.141 13.764 Strekeisen STS-1

46.182 46.256 Quanterra Q4120 – Kinemetrics EpiSensor

13.069 13.281 Guralp CMG 3T

Majano

Kinemetrics Makalu – Kinemetrics EpiSensor

Kinemetrics Etna – Kinemetrics EpiSensor

Kinemetrics Etna – Kinemetrics EpiSensor

VINO Villanova 608 A

TRI Trieste 161 A

Kinemetrics Etna – Kinemetrics EpiSensor

STOL Stolvizza 570 A Kinemetrics Etna – Kinemetrics EpiSensor

CSPI Spilimbergo 100

Masarolis

Cima Pala

RST Stolvizza 600

Kinemetrics Etna – Kinemetrics EpiSensor

PURA Passo Pura 1417 A

PSR Passariano 35 C

PRAD Pradis 520 A Kinemetrics Etna – Kinemetrics EpiSensor

POR Pordenone 49 C

POLC Polcenigo 40 B

PAUL Paularo 640 A

PALA 1000 A

Code Site Latitude

Longitude

EC8

class

MOV 320 A Kinemetrics Etna – Kinemetrics EpiSensor

Kinemetrics Etna – Kinemetrics EpiSensor

MOGG Moggio 387 A Kinemetrics Makalu – Kinemetrics EpiSensor

MASA 640 B

Instrumentation

177MAJ C

DST Trieste 86 A

CVF 110 B

DRN Drenchia 728 A

CMO Castelmonte 605 A

CHF Sella Nevea 1160 B

CARC Trieste 206 A

904 A

AVS Avasinis 206 A

Code Site Latitude

Longitude

AUP Aupa

Kinemetrcs K2 – Kinemetrcs FB23

Quanterra Q330 – Kinemetrics EpiSensor

EC8

class

Instrumentation

CESC Cesclans 355 B

Kinemetrics Etna – Kinemetrics EpiSensor

Kinemetrics SSA1 – Kinemetrics FB23

Kinemetrics Etna – Kinemetrics EpiSensor

CRNI 785 A

CLA Claut 627 B

GEDE Gemona-

Depuratore

180 C

Kinemetrics Etna – Kinemetrics EpiSensor

GEPF 255 A

GESC Gemona Scugelars 320 B

Kinemetrics Etna – Kinemetrics EpiSensor

Kinemetrics Etna – Kinemetrics EpiSensor

Kinemetrics Etna – Kinemetrics EpiSensor

Kinemetrics Etna – Kinemetrics EpiSensor

Kinemetrics Etna – Kinemetrics EpiSensor

Kinemetrics Etna – Kinemetrics EpiSensor

Kinemetrics Etna – Kinemetrics EpiSensor

DST.proc ><evid
(perl)

Table.origin

Table.event

Table.netmw

Table.wfparam

Table.DSTalev

Table.DSTcity

Table.DSTproc

Table.DSTalert

Table.stamw

DST.sms
(perl)

DST.mail
(perl)

dbcatal
(perl)

dbmap
(perl)

dbmw
(fortran90)

event_shake
(perl)

db2shake_dst
(perl)

shakemap
(Wald)

Table.calib

Table.site

Table.instr...
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INGV - Roma

ftp - server

DST2INGV.proc

Locations

sta chan dist azi PGA PGV PSA03 PSA01 PSA30 Arias Housner

TRI HHN Ba 0.2 20 43 174 0.621 0.013 0.496 0.123 0.009 0.633 0.060 04/05/2009 20:21:11

JAVS HHN Ba 0.2 20 43 205 0.211 0.014 0.565 0.169 0.010 0.104 0.060 04/05/2009 20:21:15

CIMO HHE Ba 0.2 20 4 194 0.131 0.006 0.209 0.069 0.011 0.032 0.025 04/05/2009 20:21:13

CIMO HLE Ba 0.2 20 4 194 0.128 0.006 0.205 0.069 0.011 0.030 0.025 04/05/2009 20:21:13

POLC HHZ Ba 0.2 20 7 163 0.221 0.017 0.494 0.208 0.011 0.201 0.072 04/05/2009 20:21:09

JAVS HHZ Ba 0.2 20 43 205 0.141 0.012 0.418 0.144 0.011 0.062 0.055 04/05/2009 20:21:15

JAVS HHE Ba 0.2 20 43 205 0.258 0.015 0.922 0.214 0.013 0.148 0.085 04/05/2009 20:21:15

CIMO HHN Ba 0.2 20 4 194 0.117 0.006 0.219 0.108 0.014 0.032 0.027 04/05/2009 20:21:13

CIMO HLN Ba 0.2 20 4 194 0.115 0.006 0.221 0.110 0.015 0.031 0.028 04/05/2009 20:21:13

SKDS HGE Ba 0.2 20 51 176 0.420 0.027 0.691 0.159 0.015 0.264 0.073 04/05/2009 20:21:11

SKDS HHE Ba 0.2 20 51 176 0.463 0.016 0.718 0.163 0.015 0.321 0.076 04/05/2009 20:21:11

TRI HHZ Ba 0.2 20 43 174 2.064 0.026 0.932 0.111 0.016 8.280 0.080 04/05/2009 20:21:11

VINO HHE Ba 0.2 20 23 204 0.139 0.012 0.615 0.203 0.016 0.073 0.058 04/05/2009 20:21:15

TRI HHE Ba 0.2 20 43 174 1.256 0.023 0.632 0.213 0.016 2.232 0.085 04/05/2009 20:21:11

DST2 HGN Ba 0.2 20 45 172 0.546 0.034 1.411 0.402 0.017 0.459 0.134 04/05/2009 20:21:11

DST2 HHN Ba 0.2 20 45 172 0.538 0.033 1.413 0.402 0.017 0.482 0.135 04/05/2009 20:21:11

SKDS HGZ Ba 0.2 20 51 176 0.449 0.018 0.676 0.130 0.017 0.232 0.070 04/05/2009 20:21:11

SKDS HHN Ba 0.2 20 51 176 0.505 0.022 0.881 0.133 0.017 0.374 0.076 04/05/2009 20:21:11

SKDS HGN Ba 0.2 20 51 176 0.466 0.020 0.847 0.131 0.017 0.299 0.073 04/05/2009 20:21:11

KNDS HHN Ba 0.2 20 57 199 0.349 0.025 0.923 0.336 0.017 0.207 0.096 04/05/2009 20:21:14

SKDS HHZ Ba 0.2 20 51 176 0.466 0.016 0.684 0.131 0.018 0.254 0.071 04/05/2009 20:21:11

POLC HHE Ba 0.2 20 7 163 0.414 0.027 1.297 0.519 0.018 0.559 0.149 04/05/2009 20:21:09

DST2 HGZ Ba 0.2 20 45 172 0.356 0.019 0.963 0.259 0.019 0.229 0.096 04/05/2009 20:21:11

DST2 HHZ Ba 0.2 20 45 172 0.360 0.021 0.983 0.259 0.019 0.235 0.096 04/05/2009 20:21:11

CIMO HHZ Ba 0.2 20 4 194 0.105 0.006 0.181 0.068 0.020 0.030 0.031 04/05/2009 20:21:13

CIMO HLZ Ba 0.2 20 4 194 0.102 0.006 0.176 0.068 0.020 0.028 0.031 04/05/2009 20:21:13

KNDS HHZ Ba 0.2 20 57 199 0.176 0.019 0.466 0.223 0.020 0.065 0.069 04/05/2009 20:21:14

PALA HHZ Ba 0.2 20 16 194 0.179 0.014 0.418 0.170 0.021 0.083 0.069 04/05/2009 20:21:13

PALA HGZ Ba 0.2 20 16 194 0.177 0.015 0.417 0.170 0.021 0.081 0.069 04/05/2009 20:21:13

POLC HHN Ba 0.2 20 7 163 0.727 0.043 1.238 0.369 0.023 0.892 0.178 04/05/2009 20:21:09

VINO HHN Ba 0.2 20 23 204 0.229 0.017 0.632 0.278 0.023 0.089 0.078 04/05/2009 20:21:15

VINO HHZ Ba 0.2 20 23 204 0.137 0.013 0.294 0.142 0.024 0.065 0.052 04/05/2009 20:21:15

DST2 HHE Ba 0.2 20 45 172 0.546 0.034 1.564 0.534 0.026 0.561 0.161 04/05/2009 20:21:11

DST2 HGE Ba 0.2 20 45 172 0.536 0.036 1.540 0.534 0.026 0.537 0.160 04/05/2009 20:21:11

filter time

<station code="GEPF"
name="Gemona PF -
galleria - roccia - galleria"
insttype="UNR"
lat="46.2750"

Codice Latitudine Longitudine Quota slm (m)

AVS 46.295 N 13.050 E 206

DEPOSITI ALLUVIONALI

DOLOMIA PRINCIPALE

SCAGLIA ROSSA

Estratto della Carta Geologica delle Prealpi Carniche 0.5      1.5       2.5       3.5       4.5      5.5        6.5        7.5      8.5       9.5
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Freccia rossa: stazione, freccia gialla: sensori.

Stazione di
Avasinis (Trasaghis)

CONDIZIONE:

SENSORE:

Sistema di acquisizione:

COLLEGAMENTO:

GEOLOGIA:

TOPOGRAFIA:

Operativa

Kinemetrics EpiSensor

Kinemetrics Etna

Modem PSTN

Roccia

Base montagna.


