SEISMOPROGNOSIS OBSERVATIONS IN THE TERRITORY OF AZERBAIJAN, V. 24, Ne2, 2023, pp. 15-22 15

DOI: https://doi.org/10.59849/2219-6641.2023.2.15

STATISTICAL ASSESSMENT OF THE SEISMICITY OF AZERBAIJAN AND
SURROUNDING REGIONS IN 2021 BASED ON THE DATA OF
"KINEMETRICS" SEISMIC STATIONS

G.J. Yetirmishli*, S.S. Ismailova*

Annotation

The territory of Azerbaijan is one of the most seismically active regions of the world. For this, a fairly
extensive study of information about the current state of seismicity in a certain region is required. The analysis
of seismicity based on digital data of 2021 is reflected in the article. Along with earthquakes, explosions were
also analyzed. From these studies, it is known that an increase in the number of earthquakes and the released
seismic energy is observed in 2021. Seismic activation is mainly observed along the Western Caspian, Ajichay-
Alat, Ganjachay-Alazan, Gazakh-Sygnakh, Front Talish, Talish, Sharur-Ordubad, Sangachal-Ogurchu,
Garabogaz-Safidrud, Agrakhan-Krasnovodsk deep faults.
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“KINEMETRICS” SEYSMIiK STANSIiYALARIN MOLUMATLARI OSASINDA
2021-Ci iL ORZINDO AZORBAYCAN VO OTRAF BOLGOLORIN SEYSMIKLIYiNIN
STATISTIK QiYMOTLONDIRILMOSI

O.C . Yetirmigli, S.S.Ismayilova

Annotasiya

Azarbaycan arazisi — diinyanin an seysmoaktiv bolgalorindan biridir. Bunun ii¢iin miioyyan bir bolgada
seysmikliyin movcud vaziyyati hagqinda malumatin kifayat qoadar genis 6yranilmasi talob olunur. Magalada
2021-ci il ti¢lin rogoamsal molumatlar asasinda seysmikliyin analizi 6z oksini tapmigdir. Zalzalolorlo yanasi
partlayislarin da analizi aparilmigdir. Bu aragdirmalardan malum olur ki, 2021-ci ilds zalzalalorin sayinda vo
ayrilan seysmik enerjido artim misahido olunur. Seysmik aktivlosmo osason Qorbi Xoazor, Acigay-Olat,
Goncacay-Alazan, Qazax-Signax, Talis, Ontalis, Sorur-Ordubad, Sangacal-Ogurcu, Qarabogaz-Safidrud,
Agraxan-Kasnavodsk dorinlik qirllmalar1 boyunca miisahida olunur.

Acar sozlari: seysmikliyin analizi, zalzalolor, seysmik aktivlik, tektonik giriimalar.

CTATHCTUYECKAS OLIEHKA CEMCMHUYHOCTH ABEPBANIKAHA U
MPUIETAIOLIUX PETMOHOB B 2021 T'OJY HA OCHOBE JAHHBIX
CEMCMMYECKHUX CTAHIIMMI "KINEMETRICS"

I JTorc. Emupmuwinu, C.C.Hcmaunosa

AHHOTaNUA
Teppuropust AzepOaiikaHa sIBISIETCS OJJHAM U3 CAMbIX CEHCMUUYECKH aKTUBHBIX PETHOHOB Mupa. J{is
3TOro TpeOyeTcs JOCTATOYHO OOIIMPHOE N3YYeHUE WH(POPMAIIH O COBPEMEHHOM COCTOSIHMUA CEHCMHYHOCTH
B ONpE/ICIICHHOM pernoHe. B crathe oTpaxkeH aHaiM3 CEHCMUYHOCTH Ha OCHOBE HU(POBBIX AaHHBIX 2021
rona. Hapsiny ¢ 3eMieTpsACeHUsAMH aHaIU3UpPOBANIKMCh U B3pbIBbl. CornacHo uccinenoBanusMm B 2021 romy
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HaOJII0IaCTCS POCT YKCIIA 3eMIICTPSICEHUH U BBIJICIIUBIICHCS ceiicMuueckoii s3Heprun. CeilicMu4ecKkasi akTHBH-
3anys B OCHOBHOM HaOJromaeTcst Ha Tepputopun 3amagHo-Kacnmiickoro, Amxndaaii-Anarckoro, ['samkagaii-
Anazanbckoro, ['azax-Curnaxckoro, [lepennero Tansia, Tansimckoro, lapyp-Opay6anckoro, Canrauan-
Orypuunckoro, ["'apaboraz-Cadunpynckoro, Arpaxan-KpacHOBOICKOTO TITyOHMHHBIX pPa3IOMOB.

Knwouesvie cnosa: ananus ceticMuyHOCmU, 3eMAEMPACEHUS, CEUCMUUECKAsl AKMUBHOCMb, MEKMOHU-
yecKue pasiomul.

INTRODUCTION

Earthquakes are one of the most dangerous natural processes on Earth. The Caucasus, including
Azerbaijan, as well as the Caspian Sea, are part of the Alpine-Himalayan rift system, located in the collisional
contact zone of the Eurasian and Arabian tectonic plates, and are characterized by fairly high seismic activity.

In 2021, an analysis of seismicity was carried out based on digital data. Earthquakes in neighboring
states and the Caspian Sea also affect the territory of Azerbaijan. On 02.01.2021, an earthquake with a
magnitude of ml=4.8 was recorded in the territory of Dagestan at 04:05 local time. The earthquake was felt in
the border regions of Azerbaijan up to magnitude 4-3; On March 11, 2021, an earthquake with a magnitude of
ml=4.5, h=7 km occurred in the territory of Iran at 05:46 local time, which was felt up to 3 points in the territory
of Azerbaijan. 4 earthquakes were registered on the territory of Armenia. The most powerful of these
earthquakes, with magnitude ml=5.2 and mi=5.5, depths h=2 and 4 km occurred. These earthquakes were felt
in the border regions of Azerbaijan up to 5-3 points.

A map of the epicenters of the earthquakes that occurred in the region of Azerbaijan has been constructed
(Figure 1).

Figure 1. Map of epicenters of earthquakes that occurred in the territory of Azerbaijan

In 2021, an earthquake with a magnitude ml>3 was recorded in the territory of Azerbaijan and 17
perceptible earthquakes were recorded in Azerbaijan and its adjacent territories (Figures 2a and 2b).
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Figure 2. a) Map of epicenters of earthquakes with magnitude mI>3 in the territory of Azerbaijan during 2021;
b) Map of epicenters of earthquakes felt in Azerbaijan and adjacent areas during 2021.

The analysis of the number of earthquakes and released seismic energy in the territory of Azerbaijan
during 2010-2021 shows that in 2020, the number of earthquakes in the territory of Azerbaijan is 4030, the
amount of released seismic energy is > E=13.1 ¢ 1011C, while the highest magnitude is mI=4.9, in 2021 the
number of earthquakes was 4184, the amount of released seismic energy was Y E=14.321011C, the highest
magnitude was ml=5.1 From the results of the analysis, it is known that the analysis of the number of
earthquakes and the released seismic energy in the territory of Azerbaijan for 12 years (Figure 3) shows that
the amount of seismic energy released in 2012 reached its maximum. This is related to the occurrence of strong
(ml=4.0+5.7) earthquakes in the territory of the republic in recent years.
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Figure 3. Histogram of the distribution of the number of earthquakes and the released seismic energy
in the territory of Azerbaijan during 2010-2021

The analysis of the number of earthquakes and the release of seismic energy in Azerbaijan and adjacent
areas by month (Figure 4) shows that the release of seismic energy was higher in February and November.

The high level of seismic energy released in February is related to the occurrence of earthquakes with
ml<5.5 on the territory of Armenia. The high energy in November is related to the earthquake with the
magnitude ml-5.1 that occurred in the Shamakhi region.
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Figure 4. Histogram of the distribution of the number of earthquakes and the released seismic energy
in Azerbaijan and adjacent areas in 2021 by month

A histogram and a map of the distribution of the depth of the earthquakes that occurred in Azerbaijan
and adjacent areas in 2021 in space and time have been constructed (Figure 5). The analysis of the distribution
of earthquakes according to depth shows that 40% of them occurred at a depth of <10 km.

The depths of earthquakes in the land area of Azerbaijan are 2-54 km, in the Caspian water area 2-62
km, and in the regional areas mainly between 2-35 km changes.

Figure 5. Histogram and map of the depth distribution of earthquakes that occurred in Azerbaijan
and adjacent areas in 2021
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Figure 6. Balaken-Gabala I-1 seismological section

In order to study the seismicity of the territory of Azerbaijan, seismological profiles were established
for separate seismoactive regions.Seismological traction was established along the Balaken-Gabala Il profile
passing through the seismoactive zone of Azerbaijan (Figure 6). The profile extends along the Ayrichay-Alat
deep fault in the pan-Caucasus direction.

As can be seen from the section, as in 2020, weak seismicity is observed along the profile.In the Zagatala
area, 2 shocks with a magnitude of ml<3.0 were recorded. An earthquake with a magnitude of ml-2.8 was
recorded on August 18 at 13:37 local time in Zagatala district, 15 km southwest of Zagatala station. The
earthquake was felt by some people. In the Zagatala-Balakén area, the pits are mainly distributed at a depth of
2-25 km. Magnitude ml-2.8 and ml-3. 1 imperceptible shock occurred within the sedimentary layer at a depth
of 11 km.Earthquakes with a magnitude of ml<2.9 were recorded in the territory of Gakh. An earthquake with
a magnitude of ml-2.9 was registered in Gakh region on March 31 at 13:04 local time, 23 km south of Zagatala
station. The earthquake was felt by some people. As can be seen from the cut, the earthquake occurred at a
depth of 10 km. The earthquakes that occurred in the Zagatala-Balakan areas are located at the intersection of
the Vandam and Sharur Zagatala faults. Weak seismicity is observed in the area of

In order to study the geodynamic conditions of the Shamakhi-Ismayilli zone and the Lower Kura basin,
the northwest, southeast Il1-11 profile was constructed (Figure 7) and the seismicity was higher than the
background level. 2 strong perceptible tremors were recorded in this zone. First, on 20.11.2021 at 16:46 local
time, an earthquake with a magnitude of ml-5.1 was recorded in Shamakhi area, 17 km south of Pirgulu station.
The earthquake was felt up to 5 in the epicenter and 4-3 in the surrounding regions. Aftershocks were recorded
after the earthquake. The magnitude of aftershocks varies in the range of mI=0.8-4.5. Second, an earthquake
with a magnitude of ml=4.5 was recorded on 20.11.2021 at 16:48 local time in Shamakhi area, 13 km south of
Pirgulu station. The earthquake was felt up to 4 in the epicenter and 3 in the surrounding regions. As can be
seen from the cut, density of hypocenters is observed in the north-west direction. The strong aftershocks and
aftershocks that occurred in the Shamakhi area were located in the zone of influence of the Achichay Alat and
Western Caspian deep faults.
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Figure 7. Seismological section of Shamakhi-Ismayilli seismogenic zone II - 11 profile

During the entire section, distribution is mainly observed at a depth of 2-48 km. Earthquakes with
magnitude m1>3.0 are distributed within the sedimentary layer at a depth of 2-12 km. As can be seen from the
cross section, earthquakes with magnitude mI>3.0 occur in the deep layer as well. The earthquake with a
magnitude of ml-5.1 and its aftershocks were spread at a depth of 38-43 km. The main thrust occurred at a
depth of 41 km.

The magnitude of the reduction of the hypocenters is mI>3 as the section passes through the Lower Kura
plain. 0 earthquakes are increasing. In the area, the hearths are distributed at a depth of 2-20 km. Earthquakes
with magnitude m1>3.0 occurred within the subsidence layer.

In 2021, seismicity was higher in Nakhchivan AR than in other years. In order to study the geodynamic
conditions of the Nakhchivan area, a seismological cross-section (Figure 8) was constructed on the H1-111
profile in the northwest and southeast directions. Hypocenters were distributed along the cross-section at a
depth of 3-25 km. Intensification of earthquakes is observed in the north-west direction. As can be seen from
the section, mostly weak earthquakes occurred in the area. An increase in tremors with a magnitude of m1>3.0
was recorded in the Shahbuz area.

The highest magnitude earthquake occurred in Nakhchivan area was ml=4.2. On January 23, at 17:22
local time, an earthquake occurred in Shahbuz district, 15 km west of Shahbuz station. The earthquake was
felt at the epicenter with a magnitude of 5 and in the surrounding regions up to 4-3. Before the earthquake, on
January 21 at 23:23 local time, an earthquake with a magnitude of ml=3.8 was recorded in Shahbuz district,
11 km northwest of Shahbuz station. The earthquake was felt up to 4 in the epicenter and 3 in the surrounding
regions. The occurrence of earthquakes is related to the activation of the Sharur Ordubad fault. In 2021, 130
weak tremors (by a single station) were recorded at the Shahbuz station. Earthquakes with magnitude ml>3.0
are observed to occur within the sedimentary layer at a depth of 3-10 km.
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Figure 8. Seismological section of the Nakhchivan area on the I11-111 profile

If we look at the Caspian water area, we can see that the level of seismic activity has increased, 25
tremors with a magnitude of m1>3 have been recorded (Figure 9). The highest magnitude earthquake recorded
in the Caspian water area was ml=4.5. The earthquake was felt up to 3 points in Siyazan, Khizi regions,
Sumgayit city.

The occurrence of earthquakes with magnitude mi<4.5 in the Northern and Central Caspian waters is
related to the activation of the Makhachkala-Krasnovodsk fault. The concentration of earthquakes in the center
is observed at the intersection of the Agrakhan-Krasnovodsk and transverse Karabogaz Safidrud faults. The
main mass of earthquakes with magnitude mI>3.0 in the Caspian water area was recorded at a depth of 40-62
km, as well as at a depth of 12-14 km. Magnitude mI>3 in the South Caspian Sea. The occurrence of
earthquakes with 0 is related to the activation of the Sangachal-Ogurchu deep fault.

o e

Figure 9. Map of earthquakes, faults and epicenters of the Caspian watershed in 2021
Faults: 1- Agrakhan-Krasnovodsk; 2 — Makhachkala-Krasnovodsk; 3- Absheron-Near Balkhan;
4 — Sangachal-Ogurchu; 5- Mil-Chikhishlar 6 - Karabogaz-Safidrud; 7 - Lahiridcan.

Earthquakes with a magnitude of m1<2.8 that occurred in the Talysh coastal zone in the South Caspian
basin were concentrated between the Mil-Chikhishlar and Lahiridjan marginal faults passing through the
territory of Iran.
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Seismic activity

Analysis of the seismic activity of the researched area, the earthquakes that occurred in 2021 were used
from the catalog of the RSSC ANAS, and based on this, a seismic activity map was drawn up to monitor the
change of the seismic regime over time (Figure 10).

52

Figure 10. Seismic activity map of Azerbaijan and adjacent territories in 2021

In 2021, activity was high in Shamakhi-Ismayilli, Gusar-Guba, Talish zones. Zagatala-Balaken
seismicity is weak on the southeastern slope of the Greater Caucasus. In 2021, unlike other years, seismic
activity increased in Shahbuz district of Agstafa, Nakhchivan AR. Weak seismicity in the Lesser Caucasus
and an increase in earthquakes within the Mingachevir reservoir are recorded. The southern and northern parts
of the Caspian Sea are relatively calm, while the central part has been highly active. Seismicity was high on
Iran-Turkey border and Georgia-Armenia border.

CONCLUSION

During 2021, an increase in seismicity is observed in the northwestern region of Azerbaijan in the
Shamakhi-Ismailli seismogenic zone, in the Talish mountainous zone, in the central part of the Caspian Sea,
on the Iran-Turkey border, and on the Georgia-Armenia border. Seismicity was higher in Shahbuz district of
Nakhchivan AR in 2021, unlike other years. Seismic activity is observed along the Western Caspian,
Achichay-Alat, Ganjachay-Alazan, Gazakh-Sighnakh, Talish, Front Talish, Sharur-Ordubad, Akhvay,
Sangachal-Ogurchu, Garabogaz-Safidrud, Agrakhan-Krasnovod deep faults. In 2021, an increase in the
number of earthquakes and the released seismic energy is observed. During the year (ml=2.7-5.5) 17
perceptible earthquakes were registered. The analysis of the distribution of earthquakes by depth shows that
the depths of earthquakes in the land area of Azerbaijan are 2-54 km, It varies between 2-62 km in the Caspian
water area, and mainly between 2-35 km in regional areas. 40% of the foci at a depth of <10 km were deposited
within the layer.

There is tension in the Caspian Sea. The southern and northern parts of the Caspian Sea are relatively
calm, but the central part is in a tense situation. The largest part of hypotents occurs in the basalt layer and
upper mantle at a depth of 40-62 km.
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