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Romania Seismicity
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Seismicity of Romania

ROMPLUS Catalogue
(period 1977 —2019)
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» Relatively high seismicity
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> Vrancea seismic area

» 1977 — present
* 2egs. withMw>7.0
* 3eqgs. with Mw >= 6.0 and Mw < 7.0
* 24 eqs. With Mw >=5.0 and Mw < 6.0
* thousands eqgs. with Mw < 5.0
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The 1977, Mw=7.5 Vrancea earthquake,
h=95 km, I0=8-9 MSK

Bucharest is one of Europe's capital city most exposed to earthquakes.

32 tall buildings completely collapsed over 1500 deaths in Bucharest.
In Bulgaria - 8470 buildings partially destroyed and ruined.




Earthquake from 14 October 1802 (Mw-7.7). Intensity
distribution from Bucharest to Moscow, Roma, Cairo and

Istanbul
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In 1802, at Lomonosov University in
Moscow it was felt and statues in the
courtyard collapsed. In the courtyard
were Aleksandr Sergheevici Pugkin
together with his nanny that described the
effects of this Vrancea earthquake




Romanian Seismic Network (RSN)

» Present day configuration

* 98 BB Stations
* 52 SP stations
* 188 Strong Motion stations

* 2 seismic arrays

> EIDA node

 ALL RONET (RO)

» 5 stations (MD)

+ 18 stations (BS)

» 6 stations (UD — Ukraine)

« 7 stations Slovenia (KARST NFO)
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Data exchange

send data with: Bulgaria, CTBT, Czech Republic, GFZ, ISC, Montenegro, ORFEUS,
Serbia, Turkey, USA, etc.

receive data from: Bulgaria, China, Greece, Hungary, Italy, Poland, Russia, Serbia,
Ukraine, USA, etc.
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Romanian Seismic Network
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Vrancea EWS network
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* Currently, PRESTo uses 35 real-time strong-motion stations, located in the
Vrancea area, to compute magnitude and location, and the secondary system
uses nine stations to compute magnitude and validate the event.

* The current system is able to provide between 25 and 31 s theoretical warning
time for Bucharest, depending on the depth of the event. This system has
issued 76 alerts since 2013,



EEW in Operation: Romania

Seismic risk in Romania dominated by deep Vrancea earthquakes

4 events M6.9 — M7.7 from 1940 — 1990. M7.5 1977 >1500 casualties, mainly in
Bucharest.

Current Operational EEW System uses a network of 35 stations centred on Vrancea
providing location and magnitude focusing only on these deep events

25 — 35 s warning for Bucharest 130km to South
Until now 83 alerts were sent to authorities !!!!

The Vrancea earthquake early warning system (EWS) is a free transnational service
that covers Romania, Bulgaria, and Moldova.
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Current End Users

Nuclear Research Institute, Bucharest

Vidraru Dam, Romania

Private company warehouse

Nuclear Power Plants in Romania and Bulgaria
— just for information

Emergency response institutions in Romania and Bulgaria.
Currently, the alert is sent by SMS and email to ~ 450 official
people from emergency response agencies in Romania
through a SMS or e-mail governmental gateway.

The alert notification is also sent to 16 dedicated early warning
receivers located at the governmental emergency response units
located in Bulgaria and Romania.

Governmental agencies involved in rapid intervention in case of a strong earthquake.



Current End Users

NIEP Webpage

@ INCDFP Despre Noi Laboratoare I0SIN Proiecte Aplicatii Servicii Portaluri Comunicare

Q Seismicitate recentd

® ¢ @ INFP

® Azi, 19.09.2025, 05:49:17 , ML 3.1 ZONA SEISMICA VR

Analiza morfometrics a Pesterii Talomita utilizénd scanare laser terestré si SLAM LIDAR ae- : Institutul National de
Cercetare - Dezvoltare pentru
INSTITUTUL NATIONAL DE CERCETARE - DEZVOLTARE PENTRU FIZICA PAMANTULUI INCDFP Fizica PAmantulul

TRANSMITE:
in ziua de 19 Septembrie 2025, la ora 05:49:17 (ora locala a Romdniei), s-a produs in ZONA SEISMICA
VRANCEA, BUZAU un cutremur slab cu magnitudinea ml 3.1, la addncimea de 122.5 km.

Cutremurul s-a produs n apropierea urmatoarelor orase: 54km NV de Buzau, 59km E de Brasov,
60km SE de Sfantu-Gheorghe, 64km NE de Ploiesti, 70km V de Focsani, 92km NE de Targoviste

¢ lightinfp.ro

SPT FileList - Login [ NFO E ibrary
(O Data si ora UTC 121 Regiune ® Magnitudine ¥ Adancime @ Latitudine Q Longitudine
2025/09/19, 02:49:17.24 Zona seismica Vrancea, judetul Buzau ml 3.1 122.5 km 45.4827 °N 26.3303 °E
2025/09/19, 01:49:54.17 OFF EAST COAST OF KAMCHATKA mb 5.4 10.0 km 52.7889 °N 159.6146 °E
2025/09/19, 00:48:35.99 OFF EAST COAST OF KAMCHATKA mb 5.8 10.0 km 52.9820 °N 159.3224 °E
2025/09/19, 00:25:02.36 OFF EAST COAST OF KAMCHATKA mb 5.4 10.0 km 51.4312°N 161.1757 °E
2025/09/19, 00:22:35.79 OFF EAST COAST OF KAMCHATKA mb 5.6 10.0 km 52.4568 °N 161.0439 °E
2025/09/19, 00:16:55.27 OFF EAST COAST OF KAMCHATKA mb 5.1 10.0 km 52.4874 °N 160.1288 °E
2025/09/18, 23:27:49.48 NEAR EAST COAST OF KAMCHATKA mb 5.4 10.0 km 53.2627 °N 160.4567 °E
2025/09/18, 23:14:58.66 OFF EAST COAST OF KAMCHATKA mb 5.9 10.0 km 52.4010 °N 160.9492 °E




EEW in Operation: Romania — Current End Users

free

Biziday

r-
5) sizioay now

Vrancea a detectat un cutremur de 10 grade
magnitudine Richter, produs la o0 adancime de 10 km.
Pastrati-va calmul si mergeti cu familia sub o grinda

An earthquake of
magnitude 10 on the
Richter scale has been

solida! detected in Vrancea at a
depth of 10 km. Stay calm
and take shelter with your

B BIZIDAY SO family under a sturdy beam

or solid support!
Vrancea a detectat un cutremur de 10 grade

magnitudine Richter, produs la o adancime de 10 km.
Pastrati-va calmul si mergeti cu familia sub o grinda
solida!

Discontinued after Biziday servers were hacked. (150 000 people received a false
alert. Mw 10) — March 3, 2017 ( 40 years after 1977 earthquake)



EEW in Operation: Romania — Current End Users
Telegram app(loS/Android)

Alerta Cutremur - Actualizari
5904 subscribers

Educatie Seismica
INFP 3705 subscribers

June 24,2017

Two info channels:
educational and updates
(maintenance).

imbunatati. Un nou anunt va f postat aici inante de incepere testuli.
s 2906 @ 2

Alerta Cutremur M< 5.0 ]VI5-6 Alerta Cutremur M 5.0 - 6.0 s oo 70
13 504 subscribers . 17231 subscribers

Four alerts channels:

Integration of a new type of message
(including date and time, latitude,
longitude, depth, and magnitude range).

STON=Z07 o7, 1T TSR CY YD
No events > 6 Mw Ladll:slnn 20250824 04:15:12.99 5-a produs un cutremur cu magnitudinea Mw=4.2.
Mmin=4.0 5i Mmax=4.3. C: LAT=45.7554
Alenta Cumpat W75, ;lum-zum la adancimea H=134.391 km. ne s
udauslon mmﬂm1i1310nwmmmwmwmndmmr-lz
in i 0 si Mmax=4.3. C LAT=45.7554
$i LON=26.7167, la adancimea H=133.316 km. %@ 0715
um;lnu 2025-08-24 04:15:13.03 s-a produs un cutremur cu magnitudinea Mw=4.1,
lul Mmin=4.0 si Mmax=4.2. Ct LAT=45.7576
ﬂLON'l67071 la adancimea H=133.988 km. %@ 0716
Lndau;mn 2025-08-24 04:15:13.38 s-a produs un cutremur cu magnitudinea Mw=4.1,
n i ul d ine Mmin=4.0 $i Mmax=4.2. C LAT=45.751
$i LON=26.7167, la adancimea H=130.628 km. %8 6:%

La data si ora: 2025-08-24 04:15:13.38 5-a produs un cutremur cu magnitudinea Mw=4.1,
in Mmin=4.0 $i Mmax=4.2. C: LAT=45.751
i LON=26.7167, la adancimea H=130.628 km. 20 578




EEW in Operation: Romania — Current End Users

free http://ews.infp.ro/

Skype
discontinued

Andoid app ( discontinued )
IV) Webpage alerta.infp.ro

V) X (@cutremurinfo)

VI ) www.earthbot.ro - discontinued

';' M| alerta_cutremur

Main issues:
***EWS*** S-a detectat un cutremur de mag.
4.5 #cutremur

Lv ]

1 19 DsB@>2800R0

No control on time delivery of
messages !

Communication issues with
authoritative agencies!



ShakeMap - NEW integration with EWS

9% VRANCEA EWS ROMANIA
[ Fri, 23 Sep 2016, 23:11:16 [ Mag 5.8 | Depth 111.816 kum [ 1at 45.747 °N ]

Fri, 23 Sep 2016, 23:11:16 > ML 5.8 EARTHQUAKE IN VRANCEA EWS ROMANIA, AT A DEPTH OF 111.816 km
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SHAKING Not felt Weak Light Moderate Strong Very strong Severe Violent Extreme
DAMAGE None None None Very light Light Moderate Moderate/heavy Heavy Very heavy
PGA(%Qg) <0.05 0.3 2.76 6.2 11.5 21.5 40.1 74.7 >139
PGV(cm/s) <0.02 0.13 141 4.65 9.64 20 41.4 85.8 >178
INTENSITY 1 1-m v \" Vi Vil .

Scale based on Worden et al. (2012)
A Seismic Instrument

©

Macroseismic Observation

Epicenter

Version 1: Processed 2025-01-23T07:54:45Z



EEW in Operation: Romania — Current End Users

Free website: https://eqtrack.infp.ro/ews/

GREEN = earthquake alert M< 4
YELLOW = earthquake alert M= 4 and M< 6
RED = earthquake alert M > 6

Earthquake Early Warning System (EWS)

Real-time Seismic Activity Monitoring

10:02:26

Alert Status Indicator Last Earthquake

Origin Time (Local Time) Latitude
10/25/2025, 5:11:04 45.7357
AM

Longitude Depth (Km)

26.7004 151.456

Region Estimated Intensity in epicentral
area/region

Zona Seismica
,‘ Vrancea 1]

Magnitude

No Active Alerts 4 ® 3



https://eqtrack.infp.ro/ews/

New implementation
for entire country

Virtual Seismologist

In testing phase



Bulletin (UTC time): 2014/11/22 19:14:17.11 45.8683 27.1517

Tdiff |Type|Mag.|Lat. |Lon. |Depth |origin time (UTC)

o.)

|Lik.|Or.|Ma.|Str.|Len. |Author |Creation t.

11.16] MVS|5.82| 45.36| 26.87| 5.00[2014-11-22T19:14:15.752]0.99] 11| 10|

13.02

12.16] MVS|5.61| 45.36|
14.02

13.16] MVS|5.48| 45.38|
14.56

14.16] MVS|5.60| 45.38|
15.56

15.16] MVS|5.53| 45.38|
16.56

16.16] MVS|5.45| 45 44|
17.31

17.16] MVS|5.42] 45 44|
18.31

18.17| MVS|5.33| 45.89|
18.19

19.17| MVS|5.38| 45.89|
19.19

20.17| MVS|5.44] 45.89|
20.19

21.17| MVS|5.43] 45.90|
21.14

26.87| 5.00[2014-11-22T19:14:15.752]0.99] 11| 10|
26.88| 5.00]2014-11-22T19:14:16.212]0.99| 12| 11]
26.88| 5.00]2014-11-22T19:14:16.212]0.99 12| 12|
26.88| 5.00]2014-11-22T19:14:16.212]0.99] 12| 12|
26.90] 11.27|2014-11-22T19:14:16.472]0.99] 13| 12
26.90] 11.27|2014-11-22T19:14:16.472]0.99] 13| 13|
27.15] 20.94|2014-11-22T19:14:17.59Z]0.99] 20| 19
27.15] 20.94|2014-11-22T19:14:17.59Z]0.99] 20| 19
27.15] 20.94|2014-11-22T19:14:17.59Z]0.99] 20| 18]

27.15] 19.63|2014-11-22T19:14:17.642|0.99| 23] 21|

33.18| MVS|5.37| 45.88] 27.16] 20.24|2014-11-22T19:14:17.612|0.99| 36] 34|

33.18
34.18| MVS|5.36] 45.88|
34.18
35.18| MVS|5.36] 45.88|
35.18
36.18| MVS|5.39] 45.88|
36.18
37.19| MVS|5.39] 45.88|
37.19
38.19| MVS|5.39] 45.88|
38.19
39.19| MVS|5.39] 45.88|
39.19
40.18] MVS|5.39] 45.88|
40.18

27.16] 20.24|2014-11-22T19:14:17.612]0.99| 36| 34|
27.16] 20.24|2014-11-22T19:14:17.612]0.99| 36| 34|
27.16] 20.24|2014-11-22T19:14:17.612]0.99| 36| 34|
27.16] 20.24|2014-11-22T19:14:17.612]0.99| 36| 34|
27.16] 20.24|2014-11-22T19:14:17.612]0.99| 36| 34|
27.16] 20.24|2014-11-22T19:14:17.612]0.99| 36| 34|

27.16] 20.24|2014-11-22T19:14:17.612]0.99| 36| 34|

Vs first alert — OT = ~11 seconds

|[scvsmag@7|2014-11-22T19:14:28.77Z|
|[scvsmag@7|2014-11-22T719:14:29.77Z|
|scvsmag@7|2014-11-22T719:14:30.77Z|
|[scvsmag@7|2014-11-22T19:14:31.772|
|[scvsmag@7|2014-11-22T19:14:32.772|
|scvsmag@7|2014-11-22T19:14:33.772|
|scvsmag@7]2014-11-22T19:14:34.782|
|[scvsmag@7|2014-11-22T719:14:35.78Z|
|scvsmag@7]2014-11-22T19:14:36.78Z]|
|[scvsmag@7|2014-11-22T719:14:37.78Z|
|[scvsmag@7|2014-11-22T719:14:38.78Z|
|[scvsmag@7|2014-11-22T19:14:50.80Z|
|[scvsmag@7|2014-11-22719:14:51.80Z|
|[scvsmag@7]2014-11-22T19:14:52.80Z|
|[scvsmag@7]2014-11-22T19:14:53.80Z|
|[scvsmag@7]|2014-11-22T19:14:54.80Z|
|[scvsmag@7|2014-11-22T719:14:55.80Z|
|[scvsmag@7|2014-11-22T719:14:56.80Z|

lscvsmag@7]2014-11-22T19:14:57.80Z]|

H=40.9 ml

| Tdiff(current

5.7

First solution SCAUTOLOC
2014/11/22 19:14:28 [info/Autoloc]
Detailed info for Origin 1

9:55 @ -+

2R @ e ‘Sl @) 93x0
NIEP Earthquake Alert

National Institute For Earth Physics
Last Rapid Notif.
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26 km SSW of Tulnici, Romania

2025-09-26 18:15:31

34 days, 16 hours ago

EQs Notifications
Information

26 km SSW of Tulnici, Romania
2025-09-26 18:15:31
Il. Not Felt (in home)

3 km NNE of Constanta, Romania
2025-09-26 17:43:59

V. Moderate (in hom
2 km SSE of Constanta, Ro
2025-09-25 15:28:59
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SEISMIC CONTROL ROOM at NIEP HQ
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