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SEISMOGEODYNAMICS OF THE GREATER CAUCASUS FROM GNSS DATA

G.J. Yetirmishlit, I.E. Kazimov!, A.F. Kazimova®

Abstract

The article provides an analysis of modern seismogeodynamics of the Azerbaijan part of the Greater
Caucasus. The purpose of the research was to reveal how complex geodynamic processes are reflected in the
spatial and temporal distribution of strong earthquakes in the territory of the Azerbaijan part of the Greater
Caucasus. For this purpose, GPS and seismological data for the period 2012-2022 were considered. The main
tasks were to analyze the strong earthquakes that occurred in the territory under consideration, analyze the data
on the velocities of horizontal movements obtained from the data of the GPS network of RSSC stations, and
also make a correlation between these data. The velocity field clearly illustrates the movement of the earth's
surface in a north-northeast direction. This phenomenon reflects the process of successive accumulation of
elastic deformations in the zone of subduction interaction of the structures of the northern side of the South
Caucasian microplate (Vandam-Gobustan megazone) with the accretionary prism of the Greater Caucasus.
Comparing the seismic data with the data of GPS stations, it can be seen that with the gradual immersion of
the seismogenic layer, the velocities increase. At SATG and ALIG stations, the data increase to 10-11 mm/g.
It can be noted that the change in the values of horizontal movements on the territory of the Zakatalo-Balakan,
Oguz-Gabala seismogenic zones is associated with the movement of layers (blocks) of the earth's crust at a
depth of 5-20-40 km. In the Sheki seismogenic zone 2-30 km, in the Shamakhi-Ismayilli zone 5-45 km, and in
the Hajigabul seismogenic zone 5-55 km.

Key words: GPS stations, seismogenic layer, seismic geodynamics of the Azerbaijan part of the Greater
Caucasus.

QLOBAL NAVIQASIYA PEYK SISTEMININ MOLUMATLARINA GORO
BOYUK QAFQAZIN SEYSMOGEODINAMIKASI

Q.C.Yetirmisli, I E.Kazimov, A.F.Kazimova

Annotasiya

Mogalads Boyiik Qafgazin Azarbaycan hissasinin miiasir seysmogeodinamikasi tahlil edilir. Todqigatin
mogsadi Boyiik Qafqaz orazisinds giiclii zalzalalorin faza-zaman paylanmasinda miirokkob geodinamik
proseslarin necs oks olundugunu askar etmak idi. Bu moagsadle 2012-2022-ci illar igiin GPS va seysmoloji
molumatlar nozardon kegirilmigdir. Osas masalolor nazordan kegirilon arazids bas vermis giiclii zalzalalarin
tohlili, RSXM-nin stansiyalarinin GPS sabokasinin molumatlarindan alinan {ifiiqi harokatlorin stiratlori
hagqinda molumatlarin tohlili, homginin bu moalumatlar arasinda korrelyasiyanin yaradilmasi olmusdur. Siirat
sahasi yer sothinin simal-gimal-sorq istigamatinds horokstini aydin sokilds gostarir. Bu hadiss Conubi Qafqaz
mikroplitasinin simal tarafi strukturlarinin (Vandam-Qobustan meqazonu) Boyiik Qafqazin akkresiya prizmasi
ilo iistagalma qarsiliglt slagesi zonasinda elastik deformasiyalarin ardicil toplanmasi prosesini oks etdirir.
Seysmik malumatlari GPS stansiyalarinin molumatlari ilo miiqayiso etdikdo gérmok olar ki, seysmogen
tobagoanin todricon batirilmasi ils stiratlor artir. SATG va ALIG stansiyalarinda malumat 10-11 mm/il gqadar
artir. Qeyd etmok olar ki, Zagatala-Balakon, Oguz-Qabals seysmogen zonalar1 arazisinds iifiiqi harokatlorin
giymatlorinin doyismasi Yer gabiginin 5-20 dorinlikds tabagolorinin (bloklarinin) yerdayismasi ilo alagadardir,
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Soki seysmogen zonasinda 2-30 km, Samaxi-Ismayilli zonasinda 5-45 km, Hacigabul seysmogen zonasinda
5-55 km.

Agar sézlar: GPS stansiyalari, seysmogen tobaQo, Boyiik Qafqazin Azarbaycan hissasinin seysmik
geodinamikasi.

CEMCMOTI'EOMHAMMKA BOJIBIIIOTI'O KABKA3A 11O JIAHHBIM I'/IOBAJIBHOMN
HABUT'AIIMOHHOM CIYTHUKOBOM CUCTEMBbI

I [Tore. Emupmuwinu, 1U.9.Kazvimos, A.D.Kazvimosa

AHHOTAUA

B craThe npuBOaUTCS aHATN3 COBPEMEHHOM celicMoreoTuHaMuku AzepOaiikanckoii uactu bonbmioro
Kasxkasza. [lenpio riccnenoBaHMiA SBISIIOCH BBISIBUTH, KAK OTPAXKAOTCS CIOXKHBIE TEOJUHAMIYECKUE TTPOIIECCHI
B IIPOCTPAHCTBEHHO-BPEMEHHOM paCIpENCICHUN CUIBHBIX 3eMJICTPSICEHH Ha Tepputopuu AsepOaiimpkan-
ckoit gactu bonbmoro Kaskaza. Jlns stoit menu paccmatpuBancs GPS u ceiicmonornyeckue gaHHBIC 3a
nepuox 2012-2022. OcHOBHBIMHU 3a7jadaMi OBLIO TPOBECTH aHANN3 CHIIBHBIX 3€MJIETPSICEHHA, TIPOU3OIIE]-
[IUX HA pacCMaTPUBAEMOM TEPPUTOPHUH, TPOAHATUZUPOBATE IAHHBIC CKOPOCTEH TOPU30HTATHHBIX JIBIKCHUM,
nony4yeHHsbIX 1o JaHHbIM ceTd GPS cranuuii PIICC, a Takyke nNpoBecTH KOPPEIALMIO MEXAY STUMH JAHHBIMU.
ITone ckopocTel 4YETKO WIUIIOCTPUPYET HABUKEHHUE 3EMHOM MOBEPXHOCTH B CEBEP-CEBEPO-BOCTOUHOM
HanpaBieHud. [laHHOe SBJICHHE OTpaKaeT Mpolecce MOCIeI0BATEIbHOIO HAKOIIICHUS yIPYTHX Aedopmaruit
B 30HE HAJIBUTOBOTO B3aUMOJIEHCTBHSI CTPYKTYp ceBepHoro Oopta FOxHo-KaBka3ckoit mukporumtsl (Banmam-
l'oOycTtanckass mera3ona) ¢ akkperoHHON mpusmon bombmioro Kapkaza. ComocrTaBiss celcMUYECKHe
naHHbple ¢ qaHHBIME GPS craHImii BUAHO, 9TO C MOCTETIEHHBIM MOTPYKEHHEM CEHCMOTEHEPHUPYIOIIETO CII0s
3HaueHus ckopocteil yBemmuuBatorcs. Ha cranmusax SATG u ALIG nannsie ypenmuunBarores 1o 10-11 mm/T.
MOXHO OTMETHTh, YTO HM3MCHEHUE 3HAYCHUN TOPU3OHTAIBHBIX JBIDKCHWNW Ha TEPPUTOpUM 3aKarajo-
banakanckoii, Ory3-I"abaanHCKON CEeCMOT€HHBIX 30H CBSI3aHO C MOJBMXKKOH ci10eB (0JI0KOB) 36MHOM KOPBI
Ha riyoune 5-20-40 km. B Illekunckoii ceticMorenHou 30ue 2-30 kM, B [llamaxpi-MeManinackoit - 5-45 kwm,
u B ['amxuraOynbckoil ceicMOTeHHOH 30HE 5-55 KM.

Knwouesvie cnosa: GPS cmanyuu, ceilicmoeenepupyiowuii ciot, celiicMozeoounamuxa Azepoatioxcan-
ckou yuacmu Bonvwozo Kaskasza.

INTRODUCTION

To address the issues of the contribution of internal processes in the lithosphere to the latest and modern
geodynamics of the region, there is also a lack of modern data on the deep structure of the earth's crust and
upper mantle. As is known, the Azerbaijan part of the Greater Caucasus is the most geodynamical active
region. Previous studies of Alpine folding and orogeny, in particular, quantitative estimates of the horizontal
shortening of the surface, were based mainly on abstract ideas about folding and mountain building as a result
of the collision of the Eurasian and Arabian lithospheric plates [16].

The question of the deep structure of the zones of large faults in the earth's crust is also relevant. The
issue of flattening of tectonic faults with depth, the separation of the sedimentary cover from the surface of the
crystalline basement, and, as a result of these processes in the zone of plate collision, the folding and orogeny
[11] are often discussed in the literature.

Modern methods of space geodesy: satellite laser distance measurements (SLR), long-baseline
interferometry (VLBI), and, above all, satellite-based global positioning system (GPS) have become widely
used in geodynamic studies on a global and regional scale. These measurements make it possible to determine
the velocities of the horizontal movement of lithospheric plates in general and the displacement velocities of
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numerous geodesic points in tectonically active zones with errors much smaller than the measured velocities
themselves [18].

The active modern convergence of the Eurasian and African-Arabian lithospheric plates is well known.
But direct geodetic measurements show that centrifugal displacements of overthrusts and shifts continue to
this day. The evidence for this is the strong Turkish earthquake that occurred on February 6, 2023. The areas
of modern extension correspond to the areas of Neogene-Quaternary normal faults and grabens in
superimposed troughs, while the areas of modern compression correspond to the zones of Jurassic Cretaceous,
Neogene Quaternary thrusts and covers. This means that the distribution of types of modern horizontal
movements corresponds to the distribution of those in the indicated geological time intervals.

Thus, our conclusion about the modern expansion of the segments of the mobile belt is also valid for
previous intervals of geological history. In this work, we set the goal of revealing how complex geodynamic
processes are reflected in the spatial and temporal distribution of strong earthquakes in the territory of the
Azerbaijan part of the Greater Caucasus. For this purpose, GPS and seismological data for the period 2012-
2022 were considered.

Seismological data.

Seismic activity is associated with the ongoing intensive restructuring of the structural plan with
significant amplitudes of recent and modern movements: earthquake sources, as a rule, are confined to the
boundaries of large geotectonic elements of the earth's crust and the intersection nodes of faults of various
directions.

Figure 1. Maps of earthquake epicenters for the period 2003-2022 with ml< 3.0
and mI>5.0 geological map comp. [12]
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The geology of the territory of Azerbaijan has been studied since the end of the 19th century, and over
the past period a huge amount of actual geological and geophysical material has been accumulated, on the
basis of which various geological and tectonic models of the environment, based mainly on the fixist ideology,
have been developed in different years. In this context, the changes in views on the structure of the earth's crust
of the Caucasus and the Caspian water area that took place in the last quarter of the 20th and early 21st centuries
from the atonalistic positions with the adoption of the concept of the underthrust-thrust mechanism of the
formation of their alpine structure are of particular importance. In particular, on the territory of Azerbaijan, a
significant amount of productive information has been accumulated on ground geological survey, deep
geological mapping of land and sea territories by methods of zoning geophysical fields, as well as deep drilling
and remote sensing.

In the last decade, significant progress has been made in research related to the interaction of faults and
how the occurrence of an earthquake perturbs the stress field in its vicinity, which can cause aftershocks and
subsequent earthquakes. These studies are of great importance for assessing the seismic hazard of the region,
since voltage changes can either delay or accelerate the occurrence of future earthquakes. In addition, since
the seismic hazard assessment depends on the destruction parameters of past earthquakes, it is important to
reliably estimate such parameters, rupture location, geometry and extent of past earthquakes [13].

It should be noted that since 2012, a number of strong earthquakes with M1>5.0 have been occurring on
the territory of the republic. In 2012 and, after some lull, in 2014-2018 a series of strong earthquakes occurred
here: Zagatala on May 7, 2012 with MI=5.6, 5.7, Balakan on October 14, 2012 with MI=5.8, which were felt
in the epicenter with JO=7 b.; Ismailli 07.10.2012 with MI=5.3; Caspian 10.01.2014 with MI=5.0, Ajigabul
10.02.2014 with MI=5.8, Zagatala 29.06.2014 with MI=5.3, Gabala series 29.09 and 04.10.2014 with
MImax=5.5; as well as Okhuz on September 4, 2015 with MI=5.9, Imishli on August 1, 2016 with MI=5.6,
Lerik on August 28, 2018 with MI=5, etc (fig.1). The intensity of shaking in some of them at the epicenter
reached 7 points. An analysis of the spatial distribution of epicenters shows that most of the sources of
perceptible earthquakes are located in the zone of the junction of the Kura depression and the southeastern
subsidence of the Greater Caucasus or the activation of the southern side of the Kura depression in the zone of
transition to the fold system of the Lesser Caucasus [1].

From a tectonic point of view, the modern structure of the Caucasus was formed at the Alpine stage of
tectogenesis within the spatial limits covering the southern edge of the Eurasian continent and the northern
edge of the South Azerbaijan segment of the Central Iranian microcontinent (microplates, quasi-platforms). In
the structure of the eastern, Azerbaijani part of the Caucasus, the decisive role belongs to the following
megastructures (from north to south): the North Caucasian microplate, the southern slope trough, the South
Caucasian microplate, the South Azerbaijan segment-fragment of the Central Iranian microcontinent, and the
Caspian megadepression [4]. As seen in figure strong earthquakes with a magnitude above 5 occurred mainly
at the junction of the accretionary prism of the Greater Caucasus with the South Caucasian microplate.

Seismological and paleoseismotectonic studies, seismic and seismotectonic zoning, carried out in
various seismic regions of the Caucasus (including the territory of Azerbaijan), confirm the version of the
controllability of earthquake source areas by a network of faults of General Caucasian and anti-Caucasian
strike with various types of displacement [4]. However, in general, the cause of modern seismic activity is the
horizontal movements of different-scale tectonic blocks of the earth's crust, sandwiched in the band of
collisional interaction between the Afro-Arabian and Eurasian continental plates.

Analysis of satellite navigation system (GPS) data

Reliable information on the achieved accuracy in determining the annual displacement rates of
permanent stations can be obtained from the materials contained in the ITRF data system "International Earth
Reference System™ for the Earth as a whole and for its European part, that the average error of the ITRF
network for the horizontal displacement components is 0.7 and 1.5 mm/year for vertical components [18].
According to the analysis of the European network of permanent stations, which includes 30 sites, the error of
the horizontal component for the most stable stations was 0.2 mm/year.
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The ITRF system is a catalog that uses as input data time series of station positions and Earth orientation
parameters (EOP) provided by the technical centers of four space geodetic methods (VLBI, SLR, GNSS and
DORIS) [19]. Comparison of data for ITRF97 and ITRF2014 showed the coordinates of geodetic observation
stations, selected in accordance with the accuracy of determining their coordinates and the stability of the
position. For these stations, annual values of coordinate changes are given. Station movement velocities are
represented in most cases by latitudinal, longitude and vertical velocity components on the reference ellipsoid,
best fitted to the geoid figure and used in the processing of geodetic measurements. The velocity vectors
defined in the ITRF system are “absolute” vectors in the sense that their direction is set relative to the geodetic
coordinate grid fixed on the Earth’s body by ITRF stations [18]. The origin of the coordinate system coincides
with the center of mass, the position of which is determined using the satellites Lageosl and Lageos2, which
rotate in orbits at an altitude of about 6000 kilometers. According to Kepler's laws, the satellite revolves around
the planet in an elliptical orbit, and the center of mass of the planet is located at one of the foci of the orbit. As
established using SLR, the position of the center of mass changed during 1993-2003 by +0.6 mm for the
equatorial and £1.8 mm for the polar component [2].

GPS instruments have been successfully used for a number of years to monitor changes in the earth's
surface due to geodynamic processes, as described above. High-precision GPS measurements of almost any
line are carried out on the basis of the differential method using the so-called GPS base stations (this method
is also called the relative kinematics method). In this case, during measurements, one base station of the
satellite receiver is constantly located at a point with known coordinates, and the other moves, fixing the
position of the points being taken. The analysis of GPS station data was carried out using the GAMIT/GLOBK
program version 10.71. [7]

GPS data were processed and errors estimated using MIT's GAMIT software [7] following the procedure
described in [8, 9]. To estimate the speeds of the determined stations, it is necessary to have at least one refe-
rence point in the network, and preferably several. GNSS for geodynamics, YIBL_OMAN,
SOFI_BULGARIA, ANKR_TURCIYA, ARTU_RUSSIAN, NICO_CYPRUS, NOT1_ITALY,
POL2_KYRGYZTAN, POLV_UKRAINE, TEHN_IRAN, MDVJ_RUSSIAN,
DRAG_ISRAEL,RAMO_ISRAEL, SOFI_BULGARIA, BUCU_ROMANIA, ISTA_TURKEY,
GLSV_UKRAINE [3]. The height cutoff angle was taken as 10°.
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Figure 2. Network of GPS stations of RSSC

Taking into account geomorphology, geotectonics, relief and taking into account the influence of
external factors, in 2012 the Republican Center installed a network of 24 stationary GPS stations in Azerbaijan.
A set of 24 GPS stations cover the vast territory of Azerbaijan and form the GPS_RCSS geodetic network
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(Figure 2). Note that the stations are equipped with Choke Ring model antennas, the number of installed
stations of this model is 10, Zephyr Geodetic2-14 and TrimbleNetR9-24 receivers (USA), which record the
signal of the corresponding GPS and GLONASS satellites [9]. The formed geodetic network allows solving
regional problems of studying the main patterns of modern movements of the earth's crust in the territory of
Azerbaijan. It should be noted that for the first time in the world on the territory of the Republic of Azerbaijan
in the Saatli region, a GPS station was installed on the Saatli super-deep well (8324 meters) SG-1.

Correlation of seismological activity with satellite navigation data.

As a result of research carried out by the Department of Geodynamics of the RSSC at ANAS, the field
of velocities of modern motions throughout the entire territory of the republic was obtained. The velocities of
modern movements were estimated based on the results of measurements at 24 stationary GPS stations of the
RSSC. The accuracy of determining the coordinates is within 1-3 mm per day. The coordinates of the reference
stations of the IGS network used in the analysis are characterized by the same accuracy.

An analysis of the distribution of horizontal displacement rates showed that there is a stable orientation
of the velocity vectors (2-15 mm/year) both in the NE direction, typical for the territory of the Arabian
Plate, and in the N-E direction, typical for the southeastern part of the Lesser Caucasus. These data confirm
the existing ideas about the northern drift of the Arabian lithospheric plate. The shift to the NE is probably
due to the thrust structure located in the Jurassic rocks and dipping to the north (Figure 3). The ENE direction
of the velocity vectors of horizontal displacements within the Gobustan and Absheron regions (points
GBSG, GOBG, GALG, NDRG) most likely indicates that the influence of the northern drift of the Arabian
Plate is little felt here.

Figure 3. Horizontal velocity vector map for 2014-2022 and fault velocities (mm/yr) obtained from the block model.

The process of formation of the fold-cover tectonic structure of the territory of the Republic of
Azerbaijan is explained within the framework of geodynamic models developed for the Mediterranean fold-
charge belt and based on the primacy of tangential forces and underthrust mechanism during the formation of
modern orogens [10-11]. This is indicated by the scaly-thrust structure of both the Precambrian-Paleozoic
basement and the Alpine cover of all the main tectonic zones, which indicates the existence of vast sea basins
in the Caucasus region, which were transformed as a result of the Hercynian, Cimmerian and Alpine cycles of
tectogenesis into narrow zones of general collapse of rocks or into ophiolite suture belts [12, 15].

It has been established that along the Kura depression in the direction from the Middle Kura
depression to the Low Kura depression (i.e. from NW to SE) there is a gradual increase in the rates of
horizontal movements from 7.3 to 11.3 mm/year, which is characterized by the compression condition. It
should be noted that in the last 3 years the zone of the Low Kura depression is characterized by the
manifestation of high seismic activity, expressed in several earthquakes with a magnitude greater than M>
5ml, characterized by a reverse-type movement [5]. At the same time, within the northeastern side of the
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microplate corresponding to the Vandam-Gobustan megazone of the Greater Caucasus, the velocity vectors
experience a decrease to 10-12 mm/yr, and further north, i.e. directly within the accretionary prism, and
completely decreases to 3.5-5 mm / yr. In general, the tangential shortening of the earth's crust in the region
is estimated at 6.1-11 mm/yr (Figure 4).

42

Figure 4. Velocity map of horizontal movements according to GPS stations for 2014-2022 and
epicenters of earthquakes for 2003-2022

It should be noted that the regional patterns of neotectonics and modern geodynamic development and
landforms of the Caucasus region can be considered as a result of mechanical impacts on it of adjacent
geodynamical active areas. It is interesting to note that the rate of modern vertical movements of the QBLG,
ZKTG, QSRG, and XNQG GPS points on the southern slope of the Greater Caucasus lags behind the rate of
the general uplift. Modern movements along the line stretching from the Lesser to the Greater Caucasus (from
south to north) have a wave nature, which is the result of the interference of various tectonic waves, i.e. the
result of a complex combination of horizontal and vertical movements of the earth's crust (possibly, the
asymmetry of its movements is due to the simultaneous manifestation of waves with different lengths and
amplitudes). Consequently, wave-like deformations are not linear, and this determined all the main features of
the neotectonics of the region.

The revealed heterogeneous nature of the velocity field of the region allows us to state the block model
of the structure of the region, which is closest to the real one. A similar conclusion about the block structure
was also obtained for other regions [14]. It was found that in the Guba-Gusar region in the direction NW-SE,
a block with velocities of 5.8 mm/g with a length of 55 km is distinguished.

At the GPS stations Nardaran "NRDG", Gobu "QOBG", Gala "GALG" and Zhiloiy Island "JLVG",
which are part of the Apsheron zone, almost similar values of horizontal displacement velocities (3.8, 4.9, 4.1
and 3.2 mm/ year respectively). In the direction from the Talysh region to the Apsheron Peninsula (southwest—
northeast direction), there is a noticeable decrease in the northern component of displacement velocities
compared to high values of points located in the southwestern part of the selected profile (LKRG_GPS=13.8
mm/yr, LRKG_GPS=12.5 mm/year, GLBG_GPS=12.3 mm/yr, YRDG_GPS=12.7 mm/yr). It should be noted
a noticeable increase in the azimuthal angles of the Apsheron stations, indicating a clockwise movement in the
east—southeast direction up to 88°.

Earthquakes with a magnitude greater than mI>2 were analyzed based on the earthquake catalog data of
the RCSS Bureau of Earthquake Research. A deep section of the distribution of magnitudes along the Greater
Caucasus was built in order to identify the seismogenic layer of the earth's crust. As seen in fig. This layer in
the territory of Georgia and the Belokan region is distributed at a depth of up to 40 km, further in the direction
of the Zagatala region, the depth decreases to 20 km, and starting from the Sheki region, a gradual subsidence
towards the Caspian Sea is observed. Against the general background of earthquakes, zones of maximum
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magnitudes are distinguished, corresponding to the Zagatala-Balakan, Oguz-Gabala, Shamakhi-Ismayilli and
Hajigabul seismogenic zones (Figure 5).
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Figure 5. Velocity profile according to GPS data (a) and depth distribution of earthquake
magnitudes along profile 1-1 (b)

Comparing the seismic data with the data of GPS stations, it can be seen that with the gradual immersion
of the seismogenic layer, the velocities increase. At SATG and ALIG stations, the data increase to 10-11
mm/yr. It can be noted that the change in the values of horizontal movements on the territory of the Zakatalo-
Balakan, Oguz-Gabala seismogenic zones is associated with the movement of layers (blocks) of the earth's
crust at a depth of 5-20-40 km. In the Sheki seismogenic zone 2-30 km, in the Shamakhi-Ismayilli zone 5-45
km, and in the Hajigabul seismogenic zone 5-55 km [5-6].

In the zone of the West Caspian Fault, at depths from 5 to 35 km, a block boundary is distinguished with
velocities of 7.25 mm/yr. On the eastern side of this block, a block is distinguished at depths of 10-25 km with
values of 9 mm/yr.

CONCLUSION

Thus, the global positioning system (GPS) has provided a new opportunity for direct observation of
modern movements and deformations of the earth's crust.

Comparison of the obtained results of GPS stations shows that the stations located in the Lesser
Caucasus and in the zone of the Talysh Mountains move in the northeast direction almost identically. These
facts allow us to state that the Lesser Caucasus and Talysh participate in the horizontal movement as a single
bloc. On the other hand, the stations located on the territory of the Talysh Mountains are characterized by high
horizontal motion rates, which allows us to delineate this region with average horizontal motion rates of 11.6
mm/year.

The velocity field clearly illustrates the movement of the earth's surface in a north-northeast direction.
This phenomenon reflects the process of successive accumulation of elastic deformations in the zone of
subduction interaction of the structures of the northern side of the South Caucasian microplate (Vandam-
Gobustan megazone) with the accretionary prism of the Greater Caucasus.

In addition, within the Middle Kura depression and in the Lesser Caucasus, there is a trend towards
horizontal displacement, which is reflected in an increase in the speed of movement from west to east along
the continuation of the ridge. It has been established that on the Absheron Peninsula the earth's crust is
shortening at a rate of ~ 5 mm/year.

Comparing the seismic data with the data of GPS stations, it can be seen that with the gradual immersion
of the seismogenic layer, the velocities increase. At SATG and ALIG stations, the data increase to 10-11 mm/g.
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It can be noted that the change in the values of horizontal movements on the territory of the Zakatala-Balakan,
Oghuz-Gabala seismogenic zones is associated with the movement of layers (blocks) of the earth's crust at a
depth of 5-20-40 km. In the Sheki seismogenic zone 2-30 km, in the Shamakhi-Ismailli zone - 5-45 km, and
in the Hajigabul seismogenic zone 5-55 km.

Preliminary data on the comparison of velocity vectors of GPS points with the structure of the Earth's
crust of the Greater Caucasus shows that within the projections of these blocks, the directions of velocity
vectors are quite consistent. This makes it possible to formulate as an urgent task the search for the relationship
between deep sources of tectonic stresses and their possible connection with near-surface geodynamics and
seismic regime, which could become the basis of geoecological zoning.

Data on the velocities of vertical and horizontal displacements of individual blocks within various
seismogenic zones of the Greater Caucasus, in addition to scientific, are of practical importance, since with
their help it will be possible to choose safe places within the BC for the construction of hotels, camp sites,
small hydroelectric power stations, cable lifts, roads and railways [17]. In addition, the analysis of available
GPS data showed that it is necessary to continue these measurements in the Caucasus, which will increase the
accuracy of the results obtained, for which it is necessary to thicken the existing network of points and, as a
result, obtain a more detailed picture of the distribution of modern movements.
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