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PGA	 (g)	with	a	10%	probability	of	exceedance	
in	50	years	(	i.e.	475	years	return	?me	).	

RAN	vs	Italian	seismic	hazard	map	

	531	sta6ons	
________________________________________________________________________________________________	

	529		3-components	sta?ons	
						2		6-components	sta?ons	

RAN	–	Italian	strong	mo?on	network	
(FDSN	code	«IT»)	

Calculated	for	s?ff	
type	 soil	 or	 rock	
(class	A	soil	)	

Vairano	Patenora	(close	to	the	building)	

Forni	di	Sopra	(Free		field	)		

Gualdo	Tadino	(at	the	building’s	basement)	
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ROMA	
SULMONA	

L’AQUILA	

S.GIULIANO	

L’AQUILA	–	6	sta?ons	

AQG 

AQP 
AQF 

AQA 
AQV 

AQK 

SULMONA	-	4	sta?ons	

SULP 

SULC 

SULA 

SUL 

SAN	GIULIANO	DI	PUGLIA	-3	sta?ons	

SGSC 

SGPA 

SGMA 

RAN	–	Urban	arrays	
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RAF	

ISNet	

!  Antelope	5.5	is	running	
	
!  receives	data	from	RAN	sta?ons	
and	from	RAF	and	ISNet	networks	

RAF	network	-	14	sta?ons	
FDSN	code	“RF”	

h\p://rtweb.units.it/	

ISNet	network	-	31	sta?ons	
FDSN	code	“IX”	

h\p://isnet.na.infn.it/	

	RAN	–	data	center			
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cluster	Linux	for	data	acquisi?on	and	processing	
(Antelope	soLware) 

cluster		Linux	for	data	acquisi?on		
(RTI	suite)	

server	Mac	OS	for	data	acquisi?on	
(Antelope	soLware)	

rtpd	

rtp2orb	

altus2orb	
orb2orb	
edax2orb	

orb2orb	

ew2orb	

orb2orb	RAF 
Server 

ISNet 
Server 

RAN 
stations 

orb2db	
orb2dbt		

Storage	
(Antelope	rela/onal	database)	
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!  Technical	Regula?ons	for	Buildings	
	
The	 response	 spectrum	 for	 building	 design	 is	
“site	specific”,	calculated	according	to	
-  Seismic	hazard	at	the	site					
-  Site	effects	evalua?on		

	RAN	–	use	of	data	(in	long	term) 

(h\p://www.cslp.it)	
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		update	

Trigger:		
Antelope	receives	revised		
event	loca;on	by	INGV	

T0		 2		

Trigger:	
Antelope	locates	

automa;cally	the	event	

1		 4		 5		 6		 7		 8		 9		 10		 11		 12		 13		 14		 15		16		 17		 18		 19		 20		3		

Waveforms	to	INGV	
(Lp)	

(minutes)	

update		
(Web)	

	 	update	
(Email)	

(Web)	

	update	

(Web)	

(Email)	

DPC	Territorial	
Informa/on	System	

Origin	parameters		
(SMS)	

(Email)	

update		
(Web)	

Waveforms	parameters	to	INGV	
(Lp)	

22		 23		21		

Damage	scenario	

	RAN	–	use	of	data	(in	short	term)		
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(Email) 

(Email) 
Origin parameters  

(SMS) 

	RAN	–	use	of	data	(in	short	term)		
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An	automa6c	procedure	
	
!  runs	in	Antelope	environment	
!  is	triggered	by		a	new	event	(new	record	in	table	“origin”)		in	Antelope	database	
!  generates	and	transmits	

Antelope	database	schema	was	modified.	
New	tables	
"  for	the	management	of	the	procedure	
"  for	storing		waveform	parameters	(	as	Mw	and	response	spectra	)	

(Email)	 (Email)	
Event	parameters		

(SMS)	

	RAN	–	data	center	
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(Web)	

Public	access	

(Web)		

Restricted	access	

RAN	data	are	published	under	the	

Common	crea?ve	license			
a\ribu?on	3.0	

	RAN	–	use	of	data	(in	short	term)		
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h\p://ran.protezionecivile.it/IT/index.php	

h\p://ran.protezionecivile.it/IT/live.php	
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DPC	Territorial	Informa/on	System	
	
#  SITDPC	 is	 a	DPC	 tool	 of	 analysis	 and	

decison-making		
	
#  SITDPC	integrates	data	from	different	

databases	or	 	Standard	Web	Services	
available	 from	 	 SNIPC	 Components	
and	Opera;ve	Structures.			

Opera;ve	Structures:		
Fire	 Department	 and	 Forestry	 corps,	
Armed	 Forces	 and	 Police	 Forces,	
Na?onal	 groups	 of	 scien?fic	 research,	
Italian	 Red	 Cross	 and	 Na?onal	 Health	
Service	,	Voluntary	service,	….	
	

SNIPC	(Na/onal	Service	of	Civil	Protec/on)		is	coordinated	by	DPC	
Components:	 					
Na?onal	 and	 local	 administra?ons,	
Publ ic	 boards	 and	 profess ional	
associa?ons,	 Ins?tutes	 and	 scien?fic	
research	 	 groups	 with	 civil	 protec?on	
purposes,	 associated	 groups	 of	
volunteers,	…	

	RAN	–	use	of	data	(in	short	term)		
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db	

db	

	

dedicated	tables	

	RAN	–	data	center	
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db	

Datascope	tables	

«ad	hoc»	tables	views for  

	RAN	–	data	center		
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Elaborated	on	the	basis	of	:	
	
$  origin	parameters	of	the	event	
					(lat	lon	depth	magnitude)		
$  empirical	rela?onships		
						(ML	vs	MW)	&	(MW		vs	IMCS)	
$  territorial	data		
$  ….	
	
No	instrumental	data	.	

Damage	scenario	

	RAN	–	use	of	data	(in	short	term)		

(Damage	scenario		
Summary)	
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Peak	Ground	Accelera?on	(PGA	in	g)	with	
a	10%	chance	of	exceedance	in	50	years.	

155	structures	
________________________________________________________________________________________________	

	3049		accelerometric	sensors		
						65		displacement	sensors	

!  The	 RAN	 and	 OSS	 projects	 	 were	
designed	and	implemented		separately		
for	several	reasons.	
	 RAN	 and	 OSS	 data	 centers	 	 are	
	different	

	
	
!  The	 “near	 field”	 (NF)	 sensor	 of	 OSS	

monitoring	 systems	 is	 installed	 in	 site	
condi?on	of	many	RAN	sta?ons				

	RAN	–	integra?on	of		OSS	data	(test	phase)	
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OSS	vs	Italian	seismic	hazard	map	
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binary	files	
miniseed	format		

binary	files	
proprietary	formats		

OSS	remote	systems	

ascii	files		
«OSS	format»	

ascii	files		
«RAN	format»	

OSS	applica?ons	

or	

SERIAL=4010 																										#	IDENTIFICATIVO	DI	SERIE	DATALOGGER	
CHANNEL=NF-Y 																										#	IDENTIFICATIVO	CANALE	OSS	
TIME=2015/11/17	7:13:09.735										#	TEMPO	PRIMO	CAMPIONE	
NSAMPLE=18000	 																										#	NUMERO	DI	CAMPIONI	 		
SAMPLING=	200	 																										#	FREQUENZA	DI	CAMPIONAMENTO	
DYNAMIC=24 																										#	DINAMICA	16,18,24,..	
SEGTYPE=A 																										#	TIPO	SENSORE:	A=ACC.	V=VELOC.	
VPP=10 																										#	FONDO	SCALA	PICCO	PICCO.	+/-5v	=	10v	
SENSIBILITY=1.015 																										#	COSTANTE	DI	TRASDUZIONE	V/g	
GAIN=1 																										#	GUADAGNO	
USER1= 																										#	COMMENTI	64	CARATTERI	X	ANTELOPE	
USER2= 																										#	COMMENTI	64	CARATTERI	X	ANTELOPE	
INFO1= 																										#	ULTERIORI	INFORMAZIONI		
INFO2=	
	
-1532 																										#	DATI	IN	COUNT	
-1538	
......	
......	
SERIAL=4010 																										#	IDENTIFICATIVO	DI	SERIE	DATALOGGER	
CHANNEL=NF-X 																										#	IDENTIFICATIVO	CANALE	OSS	
……..	
……..	
SERIAL=4010 																										#	IDENTIFICATIVO	DI	SERIE	DATALOGGER	
CHANNEL=NF-Z 																										#	IDENTIFICATIVO	CANALE	OSS	
……..	
……..	

ascii	file	«RAN	format»	

		

	
	
	
	

da?oss	
10.200.43.201	

miniseed2orb	

ORB	
:xxxxx	

ascii2orb	

ranacq	
192.168.12.81	

ORB	
Basalt	
:32222	

ORB	
Q330	
:32211	

ORB	
RAF	

:46000	

ORB	
GPRS	
:31111	

ORB	
ISNET	
:11111	

ORB	
Revek	
:38891	

	RAN	–	integra?on	of		OSS	data	(test	phase)	
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ranproc	
192.168.12.82	

orb2orb	

orb2orb	

orb2orb	

orb2orb	

ORB	
:28888	

DB	
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GROUND	FLOOR	Side	X2	

Side	X1	

Si
de

	Y
1	

Si
de

	Y
2	

Y	

X	
Z	

N	

E	

Y	
X	

NF	

SOV	-	Soverato		
Town	hall	building		

	RAN	–	integra?on	of		OSS	data	(test	phase)	

16	



www.protezionecivile.gov.it 

  

	RAN	–	integra?on	of		OSS	data	(test	phase)	
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	RAN	–	future	developments	

!  Streaming	data	sharing		and	metadata	sharing	
	-	Seedlink	server	
	-	a	web	service	for	metadata	download		
		

!  Integra?on	of	OSS	data	
	 -	 to	 modify	 the	 automa?c	 procedure	 in	 order	 to	 rotate	 OSS	 data	

before	elabora?on	with	RAN	data	
	
!  Improve	data	security	and	data	center	opera?onal	con?nuity	
	
The	RAN	data	center	will	be	upgraded	in	order	to	accomplish	the		Opera?onal	Con?nuity	
Plan	that	DPC	has	designed,	by	law.		
	
"  As	 first	 step,	 the	 servers	 at	 RAN	 data	 center	will	 be	 virtualized	 and	moved	 into	 IT	

infrastructures	installed	at	the	basement	of	the	DPC's	building.	

"  As	 second	 step,	 the	 Antelope	 database	will	 be	 replicated	 and	 syncronizated	 in	 the	
“disaster&recovery”	site	o	DPC.	
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