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Early Warning System (EWS) Early Warning System (EWS) 

developed  for crossdeveloped  for cross--border areaborder area

results of DACEA CBC Projectresults of DACEA CBC Project



Project Project AreaArea

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 dReal time acquisition and the dataata flowflow
diagramdiagram
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ROMANIANROMANIAN SEISMICSEISMIC NETWORK  + SEISMIC NETWORK  + SEISMIC 
STATIONS IN STATIONS IN CROSS  BORDER AREACROSS  BORDER AREA

The RSN consist in
-125 BB and SP stations
-150 accelerometers-150 accelerometers
are in real - time



NEW SEISMIC STATIONNEW SEISMIC STATIONS  S  in in CCROSS ROSS 
BORDER AREABORDER AREA

PURPOSEPURPOSE
- cover all active seismic zones
- quick estimate of earthquake 
parameters, intensities, damage



EFOR-Eforie Nord BAIL - Bailesti SHAB - Shabla

Seismic station instalationSeismic station instalation



• A backup power supply system
• 24-bit digitizer with GPS (Q330 

manufactured by Kinemetrics)
• ES-T type sensor three components
• STS2 broadband sensor
• Digital accelerometers for PGA 

CONFIGURATION ofCONFIGURATION of
Seismic stationsSeismic stations



EVOLUTION OF RAPID EARLY WARNING EVOLUTION OF RAPID EARLY WARNING 
SYSTEM IN ROMANIA (REWS)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 EWSDiagram for Eartquakes EWS

DATA

EEWS (Vrancea and Bulgaria seismic zones)

Detection P-wave Excedance of trigger value (M) 

Seismic
Stations

Seismic
Stations

Seismic
Stations

EEWS (Vrancea and Bulgaria seismic zones)

Earthquake EWS Products

SiGNAL ALERT EMAIL Notification

Google Map productsTravel time  MAP ALERT MAP

Predicted parameters
MMI local, MMI in site 



REWSREWS timeline

Earthquake

4sec 25-34 sec 60 -120 sec 6 min 12 min 15 min

Warning – Lock INFORMATION - INTERVENTION



TIME of Vrancea eathquake alertTIME of Vrancea eathquake alert

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



Theoretical warning time for a major earthquake
which occcurs in Shabla seismogenic zone (h=10km) 



ELEMENTS OF THE ELEMENTS OF THE 
RAPID SEISMIC WARNING SYSTEMRAPID SEISMIC WARNING SYSTEM

Seismic stations

Validation system

Know how

25-40 sec. before the s wave

SMSSMS
EE--MAILMAIL

Procedures to be followed in Procedures to be followed in 
case of a large earthquake case of a large earthquake 

occurrenceoccurrence

EDUCATION!!!



DATA COMUNICATIONDATA COMUNICATION

SEISMIC
STATION

ROMANIANROMANIAN
DATA DATA 

CENTRECENTRE
STS

STS

Romanian Emergency SituationsRomanian Emergency Situations

STATION

BULGARIANBULGARIAN
DATA DATA 

CENTRECENTRE

INTERNET

INTERNET

Bulgarian Emergency SituationsBulgarian Emergency Situations



Earthquake EWS type of messagesEarthquake 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 TCP_IP Model of TCP_IP 
devicedevice
•• static static Ip Ip 
•• internet, intranet internet, intranet 
connectionconnection

Model of RDS deviceModel of RDS device
•• Radio networkRadio network

SMS

TETRA deviceTETRA device



CALARASI DOBRICH SILISTRA  

Equipments at RO & BG inspectorates for emergency  Equipments at RO & BG inspectorates for emergency  
situationssituations

PC

CALARASI DOBRICH SILISTRA  



Earthquakes parameters, ShakeMap, Pager Earthquakes parameters, ShakeMap, Pager 
ShakeCAST and Risk analysingShakeCAST and Risk analysing

Raw DATA

Seismic Bulletin

Broad Band Data

ShakeMAP

Population exposureStrong Motion Data

Seismic Bulletin ShakeMAP

PGA, PGVEmail Notification

WWW Maps PSA 0.1;0.5; 3

Other Maps

Intensity Map

Building damages
analysing

Vulnerability Map 

Google Map 3D

Risk Analysing



Earthquake EEarthquake Earlyarly WWarning arning SSystemystem type of productstype of products
example example 

VIIVII
VV

VIVI
VV VV

VV--VIVI
VV

Products accesible until S wave 
arrive in site.

VIVI

VV
VV

VV

VV

VV--VIVI

Predicted Alert Map

P and S wave Travel time

Time AlertTime Alert
Ex. Vrancea eq.

30 seconds before S
Wave arrive in site

UsersUsers
IES, CP, CJ, Infrastr. 

Municipatities Google Map parameters



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.

PRODUCTSPRODUCTS via PORTALvia PORTAL
ShakeMap, PGA, PGV maps, Damage estimation, Maps and table of 
damages, MMI using questionary, Pictures with damages.



Alert ro_ndc2011uxdm: 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 Az mb ML mB
KTUT KO 11/10/25 06:37:24.9 0.0 0.0 -0.0 4.2 301 0.0 4.6 0.0

TESR RO 11/10/25 06:39:55.2 19.7 1.3 2.0 15.1 306 4.3 0.0 0.0

SEISMIC BULETIN

TESR RO 11/10/25 06:39:55.2 19.7 1.3 2.0 15.1 306 4.3 0.0 0.0
DOPR RO 11/10/25 06:39:59.7 49.9 1.0 -1.2 15.7 303 4.8 0.0 0.0
VOIR RO 11/10/25 06:40:02.9 14.5 1.0 1.3 15.8 301 4.2 0.0 0.0

BUR32 RO 11/10/25 06:40:08.2 25.5 0.9 -2.2 16.5 308 4.5 0.0 0.0
VTS MN 11/10/25 06:40:10.3 8.7 1.1 -0.5 16.5 290 4.0 0.0 0.0
TRPA HU 11/10/25 06:40:32.2 1.2 1.1 0.2 18.3 307 3.1 0.0 0.0
PSZ GE 11/10/25 06:40:49.8 13.3 1.3 0.4 19.9 305 4.1 0.0 0.0

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



AlertsAlerts

• TETRA, SMS, TCP/IP
• Internet broadcasting



ShakeMapShakeMap



Estimates of the vulnerability of buildingsEstimates of the vulnerability of buildings
scenario earthquake VR1986scenario earthquake VR1986



FIRST REPORTFIRST REPORT



EARTHQUAKE REPORTEARTHQUAKE REPORT



MOBILE APLICATIONMOBILE APLICATION



RAPID Early Warning System


