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Romanian-Bulgarian
Early Warning System (EWS)

developed for cross-border area
results of DACEA CBC Project



Project Area

Romania: Mehedinti, Dolj, Olt, Teleorman, Giurgiu, Calarasi, Constanta;
Bulgaria: Vidin, Vratsa, Montana, Pleven, Veliko Tarnovo, Ruse, Silistra,
Dobrich si Razgrad



Real time acquisition and the data flow
diagram

Earthguake monitoring

system from Shabla,
Dulovo and Goma Orjahovitza area
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Earthguake monitoring
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SELECTED ACTIVE SEISMIC ZONES

Google Earth

File Edit ‘WView Tools Add  Help

¥ Search |

FiyTo | FindBusinesses | Directions |

Fly to e.q., 1600 Pennsylvania Ave, 20006

¥ Places | Add Content |

¥ drurnul_sarii. kM2 - A-.

carlban:kmz
@ balta_alba.kMz
& metalurgisi KMZ

militari, kmz

@ RO_BG earthquakes Mw over 5
# L& Ro_B6 seismic statians mross ..
@ [& orase ro_Be

= £ Temporary Places

i 3 Temporary Places

£ DQ@ MEW Seismic stations cross bor... |

¥ Layers |
= [El & rimary Database
# [l 5 Geagraphic weh
== Roads
# O 30 Buidings
O street view
t P Borders and Labels
OB waffic
@O ‘mﬂ ‘Weather
# [ callery
E Do Ccean
IE D@ Global Amareness
R} f’ Places of Interest
l? DD Mare

Terrain

"7 start ARET B B S )

Codna

Romania

Bulgaria

210 m

Google
(@




ROMANIAN SEISMIC NETWORK + SEISMIC
STATIONS IN CROSS BORDER AREA

18° 19° 20° 21° 22° 23° 24'J 25° 26° 27° 30° 31°
| i L . ! 5 L
. A e = T =
T T Reteaua Selsmlca Natlonala februarle 2013)f LEGENDA
A I -
1 ' 3 J 1 [ T e, | Granita nationala
. -
\ S i # 7S Granita de judet
) [ | = “"f“ﬂ-c;.L: A |_ Stie Jl fons L —% 1 Resedinta de judel -48°
) | |20 % | J i \k\. 5 Statii seismice
i / s | 5 tRan | e poman) \ E | N | Foema i futoia 5 stare:
y & ’ /"‘71 {‘& |SUCE/\\J\"\ 4 l ‘ /. Online F
o HOE Sire E s | r_,’"’\"'""'uk * i “ kY | | Instalata in cadrul proiectului DAGEA] PR
s f P i S, e, - ¥
e e ) 4 b 08 ’:kl)' k PR;@R 2 [ Offine Y
47‘:- i \ maLT : L ,-‘[ 313 {’ rZALAU ':Jv’t { \¥ i i:\ji ‘ I\‘%y-’i 1 l Culoarea - in functie de tipul senzorului: 4
' & ) & ORADEA \J . g
| | ; 4 . \* e g3 ‘JE._‘:&R(A& Ff'm”" " L\\\J/'\ | ‘ lﬁwl’. | || ™ Broadsand
R i { . pritn s —t’f" = L - T(?—- SRl L_'\,r I/ GIRR AL “-}.‘?
Nt * 7 T 3
bigad © L & il 4 ' DRGR o Elubimors 2 4 ; & !‘meﬁ{fgm ‘ \“, 1 \E’ 1%
——— A deend o0 iy ‘N " The RSN consist In
“ Scl.1im.b d.e date cu f t 't.; 4 o | 7 s, \fi:‘ "F‘rn:sn Ml g \
statii seismice 111terna;mnfiefI — . é J—; - \75 s _:J’ ,-r [‘i A \)\L\u
ks, 5 MIERCUREA
461~ R S S E -125 BB and SP statiorn
i R,
Feont il e W 1R T il
o Vel T3 b == £ 7 2| _DOPR, (S e ‘*@},
I e S~ o el e ey o L g2 S - m
g T A = - B S et accelerometers
[ g 1 I;: A P, & [ il 8 O penn : i
] N
2 = | A A i e ; | - t
Ak AT L LAl e e 1), STANE TN Feal - time
\Mh ¢ | GIR | N LOT~ 7 vhin., by i | A
| ) N, REsma 7N y°S TARR K ) et J‘-ﬁ b GRER:, , G : > . -
o | N f X (e I_‘_‘J\;xz Y | e s I /8 L‘, -~ N 4
450_ U e ¢ i P M IAI,R po X % —r i TI?ER'T é:.l‘ l
1 eanmiciacdes /.\)")’ { =1 ISR BZUR /\ /‘6 THLCEAL
TARGU JL i - ] I A | i ! ]
i S o i A, SRR T o1 & | _ las°
T TRV T T o e . —"-r—rr;tmh.___f‘%__,_.r__lf_i—g
;..) ! :JU’" X $ ‘? g r N ' | J |
’u,RF i [ ~ AN sun A e e STIA R~ e i
3 x R AT
| e AL e LL“L\ AVRR e -:w»«”‘y ‘
: et (‘)le o TIRR
& 4 o PR |
M/l:(,R J S i (R:\u&L = Lo - | '{Vnphl y | |
o PN
44° 1-“%‘“ | 4 -\iﬁ ' DJ1 Q\ RASA cuapnsi (\Dl MFTR (TISI | |
=l BAIL i _L ®ic ICOR o8 ¥
2317 Rl FYLAD g &\ AL | o
y [kozam i — ‘—S'LM""‘\::MT) — — — SO 4|_ D
i O usuAy  KUBB L MANK
™ - : U,»R’FSAM ® J o . |
) —_ RAZG DOBAM 1A
BE( | ) ’ F @ iﬁ“ staB |
|
43°- |
(.“I..IR |
.
,_.——|f’--43°
BUCL
Iy !
|
BRER 50 100 Km
O
i el 01 s Toma Drasas lopagdinl.fa)
T T T T
19° 20° 21°

26° 27° 28° 29° 30°



NEW SEISMIC STATIONS in CROSS
BORDER AREA

PURPOSE E' QZ;ASOV ""y-n 2 270
- cover all active seismic zones s RO M AN IA

- quick estimate of earthquake

parameters, intensities, damage
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Seismic station instalation

SHAB - Shabla




CONFIGURATION of
Seismic stations

» A backup power supply system

o 24-bit digitizer with GPS (Q330
manufactured by Kinemetrics)

 ES-T type sensor three components
« STS2 broadband sensor
» Digital accelerometers for PGA




EVOLUTION OF RAPID EARLY WARNING
SYSTEM IN ROMANIA (REWS)

1980-1982 — Installation of telemetry seismic network composed adin 18
seismic stations; - First alarm for duty staff using speaker

1997- First publication and patent of REWS

2000 - The first alarm system in partnership
2004 - REWS for dangerous facilities
2007 — REWS for nuclear facilities using PGA at two stations from 3

2011
2013 } DAnube Cross-border system for Earthquakes Alert



Diagram for Eartquakes EWS
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REWS timeline
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TIME of Vrancea eathquake alert

Tw=Ts-Tr
Tr=Td+Tpr

Tw = timp de alarmare

Ts-=timp cand unda S ajunge in site

Td= timp necesar sistemului pentru detectie

Tpr= timp de procesare

t (sec.)

Distanta'epicentrala (km)

EWS is based on the difference between velocity of S & P seismic waves and data

transmission speed. Usually it is a time period ranging from several seconds to a minute.



Theoretical warning time for a major earthquake which
occcurs in Vrancea at 130km depth
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Theoretical warning time for a major earthguake
which occcurs in Shabla seismogenic zone (h=10km)
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RAPID SEISMIC WARNING SYSTEM

Seismic stations

Know how

ELEMENTSOF THE

3y

EARBRER

EWS-CUTREMUR DETECTAT!

La data si ora: 2013-11-21 06:38:49.12 s-a
produs un cutremur cu magnitudinea Mw= 4.4
,in intervalul de magnitudine Mmin=4.3 si
Mmax=4.5 . Coordonate eveniment:
LAT=45.7862 , LON= 26.6978 , H=108.322 km

Validation system | ==

B v s i vk ok v il T ek e 5 el

SMS
E-MAIL

25-40 sec. before the s wave

Procedures to be followed in
case of a large earthquake
occurrence

EDUCATION!!!



DATA COMUNICATION
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Bulgarian Emergency Situations



Earthquake EWS type of messages

. Sound - via TETRA, SMS, RDS/TMC, TCP/IP

. Text — “In the next 24 seconds following an earthquake with M =
6.5” - via TETRA, SMS, RDS/TMC, TCP/IP

Model of RDS device
 Radio network

Model of TCP_IP
device

e static Ip

e internet, intranet
connection

TETRA device




Equipments at RO & BG inspectorates for emergency

situations

DOBRICH SILISTRA




Earthquakes parameters, ShakeMap, Pager
ShakeCAST and Risk analysing

Raw DATA

/

Broad Band Data

.

A 4

Strong Motion Data

Seismic Bulletin

A 4

"Population exposure

/ 1

A 4

ShakeMAP

A 4

Email Notification

PGA, PGV

A 4

A 4

WWW Maps

PSA 0.1:0.5; 3

A 4

Intensity Map

A 4

Other Maps

Vulnerability Map

Building damages
analysing

A 4

Google Map 3D

Risk Analysing




Earthquake Early Warning System type of products
example

Products accesible until S wave
arrive in site.

P and S wave Travel time

Time Alert R .W?EAIert Map
Ex. Vrancea eq. e e LT 2
30 seconds before S
Wave arrive in site
Users St
IES, CP, CJ, Infrastr. 7
Municipatities

Lar 34,3340 Lo ~118 4000
DESRNCE 10 Epkenter &8 km




Types of alert mesages

1. July 8, 2009 at 19:31:21 (GMT) an earthquake occurred in the ........
region of magnitude ...... at depth of 90 km, I = VII, 50 km from Sulina
40 km Vrancioaia, 40 km Odobesti —

Acceleration values at different points, the intensity values.

PRODUCTS via PORTAL

ShakeMap, PGA, PGV maps, Damage estimation, Maps and table of
damages, MMI using guestionary, Pictures with damages.



SEISMIC BULETIN

Alert ro_ndc201luxdm: determined by 8 stations, type A

LOCSAT solution with earthmodel iasp91 (with start solution, 8 stations used, weight 8):
Turkey-Iran Border Region mb=4.2 2011/10/25 06:36:23.6 38.90 N 44.50 E 74 km

Stat Net Date  Time Amp Per Res Dist Azmb ML mB
0.0 0.0 -0.0 4.23010.04.60.0

KTUT KO 11/10/25 06:37:24.9
TESR RO 11/10/25 06:39:55.2 19.7 1.3 2.0 15.13064.30.00.0
DOPR RO 11/10/25 06:39:59.7 49.9 1.0 -1.2 15.73034.80.00.0
VOIR RO 11/10/25 06:40:02.9 145 1.0 1.3 15.83014.20.00.0
BUR32 RO 11/10/25 06:40:08.2 25.5 0.9 -2.2 16.53084.50.00.0
VTS MN 11/10/25 06:40:10.3 8.7 1.1 -0.5 16.52904.00.00.0
1.2 1.1 0.2 18.33073.10.00.0

TRPA HU 11/10/25 06:40:32.2
PSZ GE 11/10/25 06:40:49.8 13.3 1.3 0.4 19.93054.10.00.0

RMS-ERR: 1.25
First location: 2011/10/25 06:28:20
This location: 2011/10/25 06:28:20



Alerts

« TETRA, SMS, TCP/IP

 Internet broadcastina
SEIWERERWNLLE uitima ora M ultimele 2 ore M mai vechi de 2 ore |

AL e Leess TAT EQ Alert: Mw 5.5 - Off W Coast Of Northern Sumatra
11/2/2013 5:18:21 PM

From: "TAT-NIEP"

Earthquake alert for an event occurred 11 min ago Magnitude: 5.5 Date/Time
: 11/2/20813 5:18:21 PM Depth: 18 KM Location: OFF W COAST OF NORTHERN SUMA
TRA (Map) Lat/Lon: 2.17 NORTH 92.47 EAST Source: EMSC_push  Elaps. Time:

11 min mmmmmm e e e e -
———————— NIEP (IP: 91.212.254.28) Issue Date/Time: 11/2/2813 5:38:13 PM UTC
L el LElEs BUC - REB 2013306 Event 17 ROMANIA

L= s s2e D ronet BUC - Auto 2013308 Event 13907 ROMANIA

TTESTETTE TATEQ Alert: Mw 5.0 - Santa Cruz Islands 11/2/2013 4:38:55
PM (EMSC_push)




Wed Aug 5, 2009 07:48;

ShakeMap

NIEP Macroseismic Intensity Shakemap : BLACK SEA
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Estimates of the vulnerability of buildings
scenario earthquake VR1986
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FIRST REPORT

id-eveniment: 11788
Data siora: 27.02.2013 14:30:00
Magnitudine: 400

Adancime (km): 5.00

Latitudine (grade}: 45,4938
Longituding (grads}: 243159
Regiune: ROMANLE
Judet: Vilcea



EARTHQUAKE REPORT

Id eveniment: 11788 Data siora: 27022013 14:20:00
Latitudine {grade): 454939 Longitudine (grade): 24.3159
Magnitudine: 4.00 Adancime Ckm): 5.00
Regiune: ROMANIA, Judet: Wilcea
Localitati afectate Cladiri afectate
200 (7i7] 1g
000
u: 200,
=] — 00,
5 o
= = L}
0 1
Grad avarie Grad avarie
00 Procent: 0% B eavariat
Populatia estimata expusa la cutremur:
Nr. pop. 23.039. 51k 1713k 0 0 0 0 0 0 0
{k = x 1000) | | |
e v w e
Cutremur .Nu este sirnt'rt,-SIﬂh Usar WModerat .Puternic: Foarte Sever  Violent Extrem
resimﬁt puternic
Structuri Fard avarii  Fard avari Fard avari Foarte Usoare Moderate Woderate / Mari Foarte
rezistente ugoars Mari mari
| .Struc[u ri . Férﬁ SVEI"I.i - i:-ﬁfg avaﬁ'i . -F-ﬁfg a\ra.rﬁ:. .Usu.are . MDdar a;(e . Mm:lar a;(e il M ari . Fua}te . FI]H.‘I"tB

vulnerabile

Wari mari mari

Ultimele cutremure din regiune:

Data 'Adancime Mag. MM
max.
22022013 1500 310 W
10022013 12000 340 I
30012013 7000 300 I

Orase apropiate:

Curtea de Arges(49Km);
Sibiu{35Km); Ramnicu
Valcea(45Km);




MOBILE APLICATION

PROVIDED BY N.LE.P.

www.infp.ro
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RAPID Early Warning System




