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Investigation of the focal mechanisms of earthquakes with
magnitude M24 on the territory of Bulgaria and its
surroundings

FOCAL MECHANISMS FOR THE TWO BROAD-BAND SEISMIC COLLABORATION WITH
MODERATE EARTHQUAKES STATIONS UNIVERSITY OF TRIESTE

(4SMS5) IN BU LGARIA AND Equipment for two broad-band seismic stations was purchased (in the In the project, the INPAR method was used, the software for which was
su RROUNDI“GS frﬂm% of t_hi-‘- FffﬂjECt} and installed in Sredni Kolibi '["E:E"' Veliko Tarnovo) developed at the University of Trieste (Italy). Prof. Fabio Romanelli from

and in Giolecitza base of SU (near Samokov). Period range of the the Department of Mathematics and Geosciences visited the Faculty of
Moment tensor mechanisms from moderate earthquakes were studied in the region of seismometers allowed the Stuc!"'f of earthlquszes from local to global 5calfe. Physics in May 2024. During discussions, a collaboration in the frame of
Bulgaria. Some comprehensive studies were done in order to evaluate the significance In the frame of the present project the seismic records were used to obtain the evaluation of the seismic hazard was initiated. Using the focal
of the different parameters in the modelling of the rupture process. We evaluated the FM the focal mechanisms of earthquakes with magnitude between 4 and 5 on mechanisms along known faults, we studied and evaluated the maximal
for 20 earthquakes in the period between 2012 and 2022 and after August 2024. The the territory of Bulgaria and its surroundings as well as dispersion curves ground accelerations that can be generated from the faults around the

nature of the rupture is complex and depends on many physical properties.
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Results of the i-parametric inversion for an earthquake near Plovdiv (21.02.2018). (a) L TR - P S ST SR Longitude (E) o
Waveform fit between synthetic (thin line) and observed (thick line) seismograms, where 104 ' '

for each station the numbers on the left indicate the time after the origin time At and i e il R ki

epicentral distance DIST, and the numbers on the right give the maximum velocity d. bt m"i’""""" o Wk W Mt {5}”‘ =00
amplitude Vmax in nm/s and correlation COR. (b) Calculated MT components Mij (i, | = x, MOMENT TENSORS SOURCE TIME FUNCTIONS :
y, z) as total (thick lines) and deviatoric parts (dotted lines); the numbers on the right As o '8 Length(km)
indicate the maximum value of each component. (c) Total and deviatoric MT with y SR TOT © o : it 2 . = i T
beachball representation; the black point indicates the positive polarity of the first P-wave : | A% ;
arrival at station RDO. (d) Source time functions for total and deviatoric MT. Non-linear 4 4 S 3 A_ [ umﬁ
solution for the analyzed events: (e) source time function and scalar seismic moment : 55 5511 514 5t ) 576 520 0 "y —_
value, and (f) fault plane solution with noted pressure (P) and tension (T) sections as well SELEE) WE (se Time (s) __E_ ] i
as null axis B. Analyzed earthquake (Mw 4.5) in the Aegean Sea (12.08.2024): Recorded seismic £ E
waveform from station SRKO (a); focal mechanism solution, source time function and = 10 3
uncertainty, and variation in moment release over time (d). !
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Results for the 1928 CH fault: (a) the blue rectangle indicates the surface projection of the
fault rupture surface, while the orange rectangle indicates the area where the nucleation
point was varied; thick blue line indicates the fault top boundary; the green triangle
indicates the selected location PL; (b) MCSI spectra; the red line is the median curve for
the 100 rupture realizations, while the grey area extends from the median to the 95th
percentile; (c) example of slip distribution over the modelled fault rupture area for one
realization.
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Frequency-time diagram of the Kamchatka earthquake (9.10.2025 13:28:44.2) (left) and

the Drake-Passage earthquake (10.10.2025 20;29:22.0) (right) and traced dispersion Selemogenic fully near Plowhv and e selectad:iocation. where the. ground: mofion
curves (green circles) from GIOL records. acceleration is to be estimated: dependence of the maximum ground motion acceleration

for the selected location on the (b) strike-receiver angle; (c) dip angle.
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