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Abstract. A map of the epicentres of 684 earthquakes thatiroed in the Balkan
Peninsula sector outlined by latituge =37°- 47N and longitudeA=19-30°E is
presented. A generalized analysis of the seismaigr the territory of Bulgaria and
its adjacent lands (with 445 localized events)appsed.
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The present scientific communication contains galimxd information on the
results of collection, processing and preliminanalgsis of the initial data about the
seismic events recorded by the National Operatigkeretric System for Seismological
Information (NOTSSI) in the first half-year of 200bhe expanded information about the
realized seismicity is suggested as a natural gémation and supplementation of the
monthly publications of the preliminary seismolaidulletin of NOTSSI. The analysis
and evaluation of the space, time and energy bigtan of the seismicity, periodically
been made, open up possibilities for searchingdifioe correlations with the parameters of
different geophysical fields aiming to find out eteal precursor anomalies.

The recording and space localization of the seiswaants in NOTSSI is realized
by means of standard type seismographs S-13 "Tede@eotech" in 21 stations spread
over the territory of Bulgaria (Christoskov et al987). The routine processing and
acquisition of the initial data is organized inealrtime duty regime. The operations are
fulfilled by the authors of this communication. $nch a way the main goal of NOTSSI,
namely the seismicity monitoring in order to hedp fauthorities’ and social reaction in case
of earthquakes felt on the territory of the countsyrealized. The computing procedure for
determining the parameters of the seismic everga sdaptation of the widespread product
HYPO'71 (Solakov and Dobrev, 1987). The energy metars of the events are presented
mainly by the magnitude M calculated accordinghe tecord’s duration by the formula
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(Christoskov and Samardjieva, 1983)
M=1.92 + 2.72log 0.02&\

The high sensitivity of the seismographs allowsording and processing of a
great number of long distance earthquakes. As waitreéthe achieved experience in the
authors interpretation work, different magnitudelswer threshold for successful
determination of local, regional and long distareethquakes is established: M=1.5 for the
territory of Bulgaria, M=3.0 for the central part the Balkans, M=5.0 for long distance
events. The precision of the epicenter’'s deterrionat different; except on the distance it
depends also on the specific position of the epéran relation to the recording network.
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Fig.1. Map of epicenters in Central Balkans during Janudryne 2005.

The parameters of events occurring at a distanae tfan 100-150 km outside
the territory of Bulgaria should be accepted omifoimatively and cannot be used for
responsible seismotectonic investigation.
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For the six-month period of observations presertethis communication, the
primary data about more than 1000 local, regiod@tant earthquakes and industrial
explosions on the territory of Bulgaria are recakdelassified and processed (as a work
bulletin) in NOTSSI. After comprehensive analysfstlee records and application of the
above mentioned calculation procedures it is estaddl that 684 of all registered
earthquakes are in the Balkan Peninsula regioinedtby a geographic latitude 3747
N and longitude 19- 3¢ E. The epicenters of the earthquakes differentibtethagnitude
levels are plotted on Fig.1. The number of the &vé@nthe magnitude interval M=1-1.9 is
344, in M=2-2.9 - 257, in M=3-3.9 - 80, in M=4-4- earthquakes.

As a whole, the seismic situation in the study pérthe Balkans during the first
half-year of 2005 is characterized by relativelgtiactivity - 684 events against around
500- 600 for most of the previous half-years Thergiest earthquakes during the study
period come from sources outside Bulgarian tenit@Fig.1). The strongest one is
originated in the Vrancea region on 14 May 2005cdkding to the EMSC (Euro-
Mediterranean Seismological Centre) determinatiomsgnitude values in the interval 5.1-
6.2 belong to this event. It caused perceptionlloEMS intensity in the town of Silistra.
The second stair in accordance with the releaseygragain occupies an earthquake from
the deep Vrancea source with a magnitude assestedn 4.7 and 5.3 (EMSC); that
event raised impact to the Silistra town with irsiénof 1l-1ll degrees. Among the strongest
earthquakes there is one more manifestation — anitnag M=4.0 occurred in Kossovo;
fortunately, it was not felt in Bulgaria.

As usually, the activity over the territory of comntal Turkey is not high.
Northern Greece is characterized by the well knbvwgh frequency of seismic events. The
earthquake repetition in Valandovo seismic zonecédania, is remarkable during the
considered period.

As a whole, events with M<3.0 which occur outsidédaria are difficult to be
localized by the national seismological system;seguently, not all of them have been
marked on the scheme in Fig.1.

Fig.2 illustrates the seismicity just in the teonit of Bulgaria and nearby landg (
= 41° - 448N, A = 22 - 29E). The epicenters of the earthquakes are differeat by
magnitude intervals. The seismic stations are adged in the same figure by triangles. The
parameters of the relatively stronger earthquakegesented in Table 1.
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Fig.2. Map of epicentres in Bulgaria and adjacent lang#sd January - June 2005.

These 6 months can be distinguished by a big numbeuite weak earthquakes.
Four hundred forty five events have been registeagdinst 403 and 430 for the half-year
periods of 2004. However, the earthquakes with gnitade equal to or bigger than 3.0 are
in low amount, only 9 events, compared with therage number of about 10-15 belonging
to most of all previous half-years. At that, fivetbese earthquakes have their origin in the
neighboring Valandovo zone. The maximum realizegymtade M=3.6 is also lower than
the maximum magnitude in the course of previous-yedrs; its usual value used to be
about 4.0.

The largest concentration of epicenters is maikettie southwestern part of the
territory presented in Fig.2. As in the previous sionths, the Kroupnik seismic source is
one of the most active ones; besides, it was préwethe entire territory of SW Bulgaria
that these lands were the most active after prewuthe severe activation known for the
first 30 years of the J0century (Grigorova & Glavtcheva, 1976; Grigoro@ristoskov et
al., 1980). The Kroupnik seismic source is also vkmowith the strongest crustal
earthquakes in Europe (M=7.8, 7.1) for the last ¥6@rs (Christoskov and Grigorova,
1968). Since the beginning of January until Juneuah00 events with M<3.0 and 3 with
M>3.0 occurred there. The strongest of them isrttagnitude M=3.6 earthquake which
occurred on 14 February and was felt with maximuatensity IV EMS in the region of
Blagoevgrad. This is the strongest event for theleBulgarian territory for the six-month
period of investigation.

It is important to be informed about the seismtaation relying to the Bulgarian
capital. The Sofia seismic zone is characterizedabgut 10 small seismic events (as
usually up to M=2.5). The Plovdiv region, known datastrophic earthquakes in the past, is
not so active too. One event of a magnitude M=3a3 ¥elt on 12 February causing an
impact of intensity 11l EMS to Shishmanovci village
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January - June 2005

Table 1. List of the earthquakes with ¥2.5 in Bulgaria and adjacent lands during

Date Time Coordinates Hkm M

20050104 06:56:27 42.16 24.87 11 2.8
20050105 15:24:09 41.26 22.40 12 2.9
20050105 16:24:40 41.32 22.46 2 2.6
20050117 05:38:24 41.95 23.25 13 2.6
20050212 17:33:32 42.22 25.08 11 3.3
20050214 00:35:36 41.94 23.06 18 3.1
20050214 00:38:40 41.95 23.08 5 2.7
20050214 00:44:02 41.95 23.08 17 3.6
20050214 00:48:28 41.93 23.02 15 2.5
20050214 00:55:08 41.94 23.11 12 2.7
20050214 02:55:07 41.95 23.06 18 2.6
20050215 04:01:35 41.08 28.24 2 2.7
20050224 11:10:22 41.90 23.24 2 2.5
20050307 06:27:01 41.19 23.15 5 2.8
20050316 21:07:14 41.98 23.25 8 3.1
20050317 15:18:09 41.95 23.26 8 2.7
20050319 02:21:40 41.36 22.65 9 3.1
20050319 03:27:11 41.27 22.42 9 3.0
20050319 23:26:42 41.33 22.69 10 2.5
20050321 01:45:11 41.35 22.62 2 2.6
20050321 03:17:34 41.32 22.60 3 3.0
20050325 23:34:03 44.45 26.03 20 2.5
20050330 06:08:46 41.11 24.22 4 2.7
20050330 09:29:08 41.79 23.88 2 2.5
20050401 05:34:36 41.37 22.67 2 2.7
20050401 14:02:56 43.56 27.01 5 2.9
20050406 03:38:24 41.25 23.50 15 2.6
20050410 11:33:53 41.10 24.36 12 2.7
20050413 17:13:44 41.62 22.52 9 2.5
20050413 18:52:23 41.36 22.56 1 3.1
20050414 08:19:36 41.38 22.67 4 2.5
20050415 09:08:57 42.83 23.24 11 2.5
20050415 13:23:44 42.30 23.43 5 2.5
20050424 07:47:53 42.18 25.20 13 2.6
20050424 09:26:56 41.34 22.71 5 3.2
20050430 23:03:40 41.66 24.24 10 2.6
20050522 23:07:21 41.95 23.21 7 2.5
20050523 20:11:35 43.01 22.85 10 2.7
20050601 02:09:59 41.95 23.21 8 2.6
20050602 20:19:32 42.49 24.90 10 2.5
20050602 20:38:01 42.49 24 .91 15 2.5
20050605 07:07:47 42.05 25.89 8 2.5
20050629 10:19:01 41.95 24.15 20 2.8
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The region of Western Rhodoppi being not activeirduthe previous half-year period,
demonstrates its capability of generating weak kho®©n 29 June a seismic event with
M=2.9 was felt in the Velingrad seismic zone witliensity Il EMS. A clear chain of
epicentres stretches along the Vucha River.

A detailed analysis of seismicity in the individusgismic zones is hard to be
fulfilled because of the insufficient quantity ofesmts and the narrow magnitude range of
the earthquakes. The joint statistics of all thends in Fig.2 characterize predominantly the
seismicity parameters of the southwestern pati@territory under investigation.
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Fig. 3. Magnitude - frequency distribution of the earthkes

The magnitude-frequency distribution for the entega set is presented in Fig.3.
The number of localized events increases with thgnitude decreasing: for M > 3.5 the
number of events is 1, for M > 3.0 it is 8, for M522.9 - 34, for M=2.0-2.4 - 99 and so on.
The abrupt diminishing of the number of earthquakethe first two intervals (M<1.5) in
Fig.3 determines also the registration power ofsésismic stations network.
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Fig. 4. Depth - frequency distribution of the earthquakes

Taking the latter into account, it can be suppdbatithe magnitude sample for levels with
M > 1.5 is comparatively closer to the reality fbe bigger part of the Bulgarian territory.
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Fig. 5. Magnitude - depth dependence

The picture of the depth distribution in Fig.4 sisothat almost all events occur
down to 20 km depth. It is possible the establishetiominating depth (from 0 to 5 km)
for most events to be also due to the presencenioentified industrial explosions. The
magnitude distribution of the events in depth (Bigdoes not permit any categorical
differentiation of depth "floors" with the increasé magnitude. It seems that most of the
strongest earthquakes during this period have thigjms at depths down to 12 km.
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Fig. 6. Time distribution of the earthquakes in decade#d January - June 2005.

Figure 6 illustrates the distribution of seismicitytime according to the number
of events per decades. The biggest earthquake’sirnm displayed in the second half of
the period — started from the last decade of Marthe maximum number of earthquakes
is realized in the second decade of February -vebite. The time distribution per month
shows certain stability (from 73 to 81 earthquakes month) with one exception — in
January only 59 events have occurred.

Figure 7 shows the energy release in time throhghetirthquake magnitude time
distribution. It suggests that in the second deapgdmter of February, as the period when
the strongest events occurred, is comparable Wwahhaximum in relation to the frequency
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release (Fig.6). In other words the maximum eneatgying these 6 months has been
released in the period of the maximum number ahegarkes.
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Fig. 7. Magnitude-time distribution of the earthquakesimlydanuary - June 2005

Additionally, about 200 distant earthquakes havenbeecorded in the period
under study, as well as more than 100 industriplestons, processed and classified in the
preliminary monthly bulletins. In order to identifthe artificial seismic sources the
methodical approach described by Deneva et al.g)188d some information about the
quarry sites in Bulgaria have been used.
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IIpeaBapuTeJIHU JaHHM 32 CeM3MHYHHTEe chOuTusl perucrpupanu or HOTCCH npe3
sitHyapu - oHu 2005

E. Botes, P. 'maBueBa, b. babaukosa, C. Bennukosa, U. [{onuesa, K. JloHkoBa,
C. IumutpoBa

Pe3rome. Ilpemiaranoro Hay4HO CBHOOLICHME ChABPXKA 0000IIeHa HHpOpPMAIMS Ha
pesyiraTuTe OT ChOMpaHeTo, 00paboTKaTa W TpeIBapUTEIHUS aHalM3 Ha IbPBUYHHUTE
JaHHM 3a CEeW3MH4YHHMTE CbhOWMTHA peructpupanun oT Hamwonannata OneparuBHa
Tenemerpuuna Cucrema 3a Cemsmonoruuna Mudopmauus (HOTCCHU) 3a mwepBOTO
nonyroaue Ha 2004r. IIpencraBena e kapTa Ha eNUIEHTPUTE Ha 0010 6843emeTpeceHns B
gacTTa OT BanKaHCKHS MONYOCTPOB, orpaHmueHa oT reorpadcka mupuma 37 - 47 N u
memkuna 19 - 30 E. Io-noapobHo ce aHAmM3upa CEM3MHYHOCTTA 3a TEPHTOPUATA Ha
Bobarapust u npuiexamtute i semu (445 censMudnn chOuTHS B paiion ¢ koopauHati A= 22
- 29E u ¢ =41°- 44.5N). CensmoreHHuTe IPOSIBH CE OGCHKIAT IO 30HH, CPABHEHH ChC
CBCEIHH NIEPHON BPEME.
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