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The Javakheti Volcanic Highland, located in thet@dnCaucasus, is part of the
Arabia-Eurasia continental collision zone. Thisaaie characterized by increased
seismic activity and volcanism where earthquakéibigion is diffuse. In this study,
source mechanisms of earthquakes using digital feavedata recorded by seismic
stations of the Armenian, Georgian, and adjacemsnse networks have been
investigated. The focal mechanisms of a set ohgaekes that occurred within 2005—
2017 with high reliability, based on the polaritiytbe first motion of the P-wave have
been constructed. The azimuth, angle of incideand, polarities of the P-phase were
used to obtain initial focal mechanism solutionsreAlocation for selected seismic
events during this time period was also performed.

The fault plane solutions of the recorded earthgaakere used to determine the
actual fault geometry, faulting type, and streggme of the study area. We combined
all of the reliably determined focal mechanismsoasrthe dozens of earthquakes to
investigate the current crustal stress status eénJdwvakheti Volcanic Highland. The
solutions of the different mechanisms vary betwsteike-slip, thrust, and normal, but
are mainly thrust for the time period 2005-2017.

The thrust and strike-slip stress regimes are obddn the study area.

Key words. Javakheti Highland, focal mechanism solutions]tfalane,
strike-slip fault, thrust fault, normal fault, stseregime, stress tensor.

INTRODUCTION

According to Zoback, knowing the patterns and vemes of a region’s
stress field is critical for understanding the lomad regional effects induced by
large-scale plate tectonics and the subsequentraafion field (Zoback, 1980).
Along this line of reasoning, the primary goal bist study is to use focal
mechanism solutions to investigate the currenttalusiress field states and
tectonic regime of the Javakheti Volcanic Highland.

The Javakheti Volcanic Highland is characterizedséigmic and volcanic
activity, where earthquake epicenters are diffusidyributed. In this study we
determine focal mechanism solutions for a set dhgaakes that occurred from
2005-2017 based on the polarity of P-wave firstiomtusing the digital
waveform data recorded by the Armenian, Georgiamd adjacent seismic
networks. Only earthquakes for which the numbepdfrities is equal to or
greater than 12, and azimuthal gaps are less th@n &and events with low
RMS, have been included in the analysis.
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For the calculation of focal mechanisms from finsbtion polarities, we
apply the software package FA2004 of Lander (Lan@604). Analysis of
earthquakes focal mechanism using inversion methtida/s us to determine
active stress states; therefore, in this study weduDelvaux and Speerner
(2003)’'s methodwhich allows us to determine the best-fit regiopahcipal
stress directions (compression, intermediate, andian)cl, 62, ands3, and
the relative magnitudes of the stress axes (R2-d3)/(cl-63)). The
WinTensor program (Delvaux et al., 2003) was useddetermine the
orientation and shape of the stress tensor. Stmémstations were found to be
the maximum ¢1) and minimum principal stresses3f; from this, the region’s
stress regimes were determined.

BACKGROUND

The Javakheti Volcanic Highland is one of the majismic hazard zones
in the Lesser Caucasus (Balassanian et al., 199 & al., 1980). The
Highland is located in the central Caucasus, arghrs of the Arabia-Eurasia
continental collision zone. Based on global positig system (GPS) data, the
Highland is characterized by N-S compressional nfB¥byear) and W-E
extensional (3.7mm/year) fields (Davtyan, 2007).

The most important fault system adjacent to Jauakhéghland, is
Pambak-Sevan-Syunik fault system (PSSF), repraeddmtea 400+10km long
NW-SE right-lateral strike-slip fault (Karakhanyat al., 2016). The present
long-term horizontal slip rate along the fault earbetween 0.5 and 3—4mm/yr
(Philip et al., 2001), which is consistent with t8&S-measured 0.3-3mm/yr
(Reilinger et al., 2006; Karakhanyan et al., 20IB$SF-1 segment located
immediately to the south of Javakheti Highland withArmenia changes
direction from NW-SE to W-SW-S direction.

The main fault in the studied area is NW-SE 77 lomgl Javakheti fault
located to the north of the PSSF-1 segment thatjeiay studied in 2007—
2012 with colleagues from Georgia, the United Statend France
(Karakhanyan et al., 2012). The fault is orientedhte N-NW and consists of
individual segments with clear left-stepping geamefrault kinematics is
represented by right-lateral strike slip with amat-fault component. The fault
formed distinct scarps, deforming young volcanid atacial sediments. The
largest displacements recorded in the central gfdtie fault range up to 150—
200m by normal slip and 700-900m right-lateralhaf&khanian et al., 2016).

The study area is characterized by long-lastingcelie-Quaternary volca-
nic activity, clustered mostly within Javakhetin@sari, and volcanic ridges that
represent continuums of volcanic cones extendedfd%5km, and SW-NE
for 35km, accordingly (Lebedev et al., 2003). Tlrairygest manifestation of
volcanism has been found in the Samsari Ridge coefi by K-Ar age
determinations (Lebedev, et al., 2003) and receAr knd “°Ar/*°Ar dates by
Nomade et al., (2015) and correspond to time ialdretween Middle and Late
Pleistocene- Holocene (0.8-0 Ma), (Lebedev et 2003) distinguishes four
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episodes of magmatic activity — Early Pleistoce®@0(700Ka), Early-Middle

Pleistocene (~400Ka), Middle Pleistocene (320-170Kaate Pleistocene-
Holocene (<50Ka) — and suggests that some sectdredSamsari Ridge are
potentially hazardous from the viewpoint of vol@annrest.

METHODOLOGY AND DATA FOR FOCAL
MECHANISM SOLUTIONS

In this study, new focal mechanism solutions anestroicted for 58 earth-
quakes (M> 3.0) that occurred between 2005 and 2017 in thakheti Vol-
canic Highland (Fig. 1). The digital waveform ddia these events was
extracted from the database of the Armenian anddieo seismic networks.
Additional information from the surrounding regidrsdations was also extrac-
ted as digital waveforms from the database of Ipo@ated Research Institu-
tions for Seismology (IRIS, Washingtdnttp://ds.iris.edu/d¥/

A re-location for 58 selected seismic events dutltig same time period
(2005-2017) was performed using the HYPO71 ProgEarants which fulfilled
the following conditions were selected and the @btk are at least very clear
more than 12 P-wave phases, good azimuth coverag&tions and keeping
only events with low RMS.

For determining fault plane geometry, the first imotpolarity technique
was applied to the earthquak®&sénenckas u ap, 1960). The FA2004 software
package (Lander, 2004) was used for determininglfocechanisms. This
software depends on the azimuth, angle of incidesiog polarities of P-phase.
Any P-wave ray path leaving the source can be ifilethtby two parameters:
the azimuth from the source, and the angle of incidence&, which is a
function of the distance), between the source and the recording station.

Earthquake focal mechanisms were determined gewaldtr from the
orientations of the P and T kinematic axes bisgdtie angles between the fault
plane and the auxiliary plane. They can also berdebed by the orientation of
one of the two nodal planes and the associatedvslipor. From this, focal
mechanism solutions are constructed for selectethqpekes with 2 nodal
planes (Strike, Dip, Rake parameters, Compressi¢pland Tension (T)
kinematic axes).

STRESS TENSOR INVERSION METHOD

The current state of the crustal stress field weterchined for the study
area.

Using inversion methods to resolve earthquake fowadhanisms allows us
to determine the active stress state; thereforethim study we apply the
Delvaux and Speerner method (2008hjch allows us to determine the best-fit
regional principal stress directions]l, 62, ando3, and the ratio R=og-
o01)/(c3-01) with F (the average degree of misfit), as wallta estimate the
associated uncertainty in the solution (Delvaurlet2003). Heres1, 62, and
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o3 indicate maximum, intermediate and minimum ppati compressive
stresses, respectively (wherg>62>63).

The ratio R is a measure of the value of the inggliate principal stress
(c2) relative to the maximumc{) and minimum €3) stresses, and it thus
constrains the shape of the stress ellipsoid. Tloeementioned method
proposes a grid search method of inverting focathmgisms to obtain the
stress tensor (focal mechanisms stress inversieaml BNSOR), in which stress
field parameters are systematically tested agathst focal mechanism
orientations, and the calculated misfit dependsttmn orientations of fault
planes and slip directions indicated by earthquedeal mechanisms. The
system compares the values of the misfit functmmefach pair of focal planes
in order to separate actual movement planes fragnathxiliary plane. This
function minimizes the deviation between the obsdrand theoretical slip
directions on the plane, minimizes the normal streasd maximizes the shear
stress magnitude on the plane, in order to faver ship on that plane.
WinTensor software allows also determining the aioa of maximum and
minimum horizontal stresses (SHmax and SHmin).

According to the direction of the compressional @edsional kinematic
axis, 3 distinct regions were defined in the stadga. Stress regimes were
determined for these defined regions.

The stress regime can be expressed numericalliebgttess regime index
(R, defined in Delvaux et al. (1997b). The mairess regime is a function of
the orientation of the principal stress axes amdstiape of the stress ellipsoid:
extensional, strike-slip and compressional. Fohezcdhese three regimes, the
value of the stress ratio R fluctuates betweenddlaiwhen the value is close to
0.5 (plane stress), the stress regimes are saim tpure' extensional/strike-
slip/compressional.

RESULTS AND DISCUSSION

The fault plane solutions of the 58 recorded eardkgs (M:3.0) (fig.1)
were used to determine the type of faulting and dtress regime of the
Javakheti Volcanic Highland.

The analyzed earthquakes have a variety of focahamsms, and the fault
planes of those events have different compressiondéatation distributions.
Analysis of focal mechanism distribution indicateat the stress status of the
crust varies across the study area.

The focal mechanism solutions of these events dstraie the present-day
tectonic activity in this area. The distributiorfstiee different mechanisms vary
between strike-slip, normal, and thrust, but arenipahrust (fig.1). 16 events
give pure normal faults and normal faults with nmirstrike-slip component,
with the fault planes trending NE-SW. These evenmisiarily occurred in the
north-eastern part of the study area, concentratgdin the territory of
Javakheti ridge.
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Figure 1. Fault plane solutions of the selected 58 earthcquttle occurred in the study area
between 2005 and 2017, with:M3.0

26 events are characterized by thrust fault meshaiwhich are related to
the active faulting in the study area. The P cosgion axes coincide with the
general compression direction of the Caucasus me@iending from NE to
SW). 16 events are associated with strike-slip (f&8Mts, trending primarily
N-S.

Distribution of types of mechanisms can be seatigrangles based ternary
diagram (fig.2).
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Figure 2. Ternary diagram of 58 earthquakes that occurreddrstudy area between 2005-2017
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Triangle diagrams are simply a quantitative graghigethod for using the
dip angles of T, B and P axe&%,(6g anddp) for displaying focal mechanisms.

It is possible to plot a unique point representimg orientation of the T, B,
and P axes because any three mutually perpendicedtors having dip angles
o1, 0 anddp satisfy the identity

sin®o +sin%0g + sin%dp=1

If we define x= sindr, y= sindg, and z= sindp this identity is just the
equation of the spheré+y*+z°=1. Since all the angles are between 0 and 90 °,
at the vertices of the triangle the dip anglesfe The vertices of the triangle
represent earthquakes with vertical T axes (thmesthanisms), vertical B axes
(strike slip), and vertical P axes (nhormal) (Frash(C., 1992).

Azimuth of !Enp axes

270 0

180 MaxFrog:1.8.

180 MexFreg:1.33

Figure 3. Focal mechanism data represented as P, T axesvé\ingdicate the tectonic regime.
Inset figures show the rose diagrams of P and $ aKentations.
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The focal mechanism orientations are shown by thess axes, P, B, and
T (AZ, PL), that are perpendicular to one anothEhe P- and T-axes
orientations are classified according to the tactoggime assignment proposed
by Zoback, using the plunges of these axes (ZoleacK., 1980). Kinematic
Compression (P) and Dilatation (T) axes directiorepresented in (fig.3),
indicate dominant sub-meridian directions for P saxand sub-horizontal
directions for T axes. According to the orientatiasf the P- and T-axes, the
region experiences NE-SW compression, and NW-S&den

Focal mechanisms of earthquakes are the primara deted for
investigating the regional tectonic stress fielchefiefore, to evaluate the
orientation of the stress responsible for the gaidke events, a fault-slip data
inversion was performed using nodal planes andw&giors determined from
the focal mechanism solutions.

In order to analyze the stress variations througtimiregion, stress tensor
calculation are performed for three subgroups, Wwhice defined based on
location (fig.4; a,b,c).
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Figure 4. Stress Regimes determined for the three subgiioups study area.

The first subgroup includes the eastern part of Xaeakheti Highland.
Here, a strike-slip tectonic regime is observethaterritory of Javakheti Ridge
area. This subgroup has the greatest number diceattes characterized by
strike-slip and normal faulting tectonic movemesit (NE-SW),63 (NW-SE))
consistent with the strike-slip regime of the reg{fig.4a).
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The northwestern part of the study area has madimiyst fault types of
focal mechanisms, which are related to the N-Sdiren parallel faults. The
maximum principal stress orientations are foundads (NE-SW), 63 (NW-
SE)), consistent with the thrust regime of thewadfig.4b).

The third subgroup includes earthquakes locatédarsouthern part of the
study area. These events, distributed along théhswgestern segment of the
Pambak-Sevan-Syunik active fault, are mostly of ttireist focal mechanism
type movementol (NW-SE),c3 (NE —SW)), consistent with the thrust regime
of the region (fig.4c).

Thus, a strike-slip stress regime is observed & dhstern part of the
Javakheti Highland, which is characterized by NE-&Mpressional and NW-
SE dilatational zones. In the study area’s nortbevaspart, which includes the
Javakheti fault zone, a thrust stress regime withdial compressional field is
observed. It coincides with a fault kinematics lustarea. As for the southern
part of the study area, a thrust stress regime avitidial compressional field is
also observed, which is characteristic of the |&aadmatic features.

CONCLUSIONS

« Analysis of the distribution of focal mechanismsnamstrates the
present-day tectonic activity in the study areae Holutions of the
different mechanisms vary between strike-slip, $hrand normal, but
are mainly thrust. Normal faults with minor strikBp components have
fault planes trending in the NE-SW direction. Thers characterized
by thrust fault mechanisms are related to the zmnactive faulting
within the study area, trending NE-SW, and thekstslip (SS) faults
primarily trend in the N-S direction.

* The events characterized by strike-slip faultingchamisms largely
occurred in the north-eastern part of the studg,aaong both sides of
the Javakheti Ridge, where there are supposedsfatite that the
events with normal faulting mechanisms are coneésdr within the
Javakheti Ridge area. This indicates that strike+slechanisms can be
linked to the supposed faulting activity, while mal faulting
mechanisms can be linked to the volcanic activitythe Javakheti
Ridge area.

« The kinematic Compression (P) and Dilatation (Tésawf fault planes
have been determined to be dominant sub-meridiegcttbns for P
axes, and sub-horizontal directions for T axes. oMding to the
orientations of P- and T-axes, the region expeasndNE-SW
compression, and NW-SE tension.

» Stress regimes were determined for the Javakhdtavi@ Highland.
The northeastern part of the study area is charaeteas a strike-slip
stress regimeo(l- NE-SW;063-NW —SE). The northwestern part of the
study area, which includes the Javakheti fault zandhrust stress
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regime with a radial compressional field is obsdr¢gl-NE-SW; ¢3-
NW-SE). It coincides with a fault kinematics ofdlarea. The southern
part of the study area, a thrust stress regime avithdial compressional
field is also observeds-NW-SE;53-NE —SW), which is characteristic
of the local kinematic features.

The parameters of the earthquakes focal mecharmkricns are presented
in the table below

~| | S1E(8|8

. < > “ 7| e =
1 | 16.12.2005| 04:02:2811.16|43.894.3| 12(270.8 43.6|47.99209 08 | 104 61 | 26| 116/2.5| TF
2 | 24.05.2006| 03:17:1%41.08|44.11{3.7| 08| 107 | 77 | -116347 51 | 201 27 | 140 50 | 0.5 NF
3 | 28.12.2006| 22:52:1|911.28(43.84 3.6/ 12| 36 75 18| 16801 | 259 23 | 168 78 | 1.5 SS
4 | 24.07.2007| 19:31:23%1.24|43.744.1/ 05| 326 | 54 | 113| 04006 | 292 70 | 38| 128/ 2.5| TF
5 | 09.07.2007| 09:33:0%41.09(43.884.0/ 10| 123 | 42 91| 0303|203 87 | 32| 122[2.5| TF
6 | 18.06.2008| 11:04:3141.33|44.163.7|07| 355| 37| -10Q127 79272 09 | 1 91| 0.5 NF
7 | 05.05.2010| 14:58:221.38|43.893.5|/11| 197 | 60| 179 05820 | 157 22 | 62| 152/ 1.5| SS
8 | 27.09.2011| 08:58:93%1.36(43.994.4| 12| 156 | 73| 164.®23 02 | 113 22 | 23| 113 1.5| SS
9 | 23.07.2011| 02:49:2441.36|43.54 3.6/ 08| 34 24 65| 32B22 | 169 65 | 138 48 | 2.5 TF
10| 06.09.2011| 00:35:4441.37|44.04 3.5/ 16| 256 | 88 33| 02621 | 126 24 | 21| 121{1.5| SS
11| 22.02.2011| 01:24:371.36|43.87/3.5[ 15| 40 65 20| 35R05| 259 311|171 81 | 1.5 SS
12| 11.12.2011| 14:26:341.35|43.713.4| 12| 2 64 | 93.9089 191|280 71 | 88| 178/ 2.5| TF
13| 20.05.2012| 23:07:2641.00{43.93 3.5/ 18| 198 | 51 | 104| 27805 | 164 78 | 97 71 2.3 NF
14| 05.03.2012| 11:12:501.11|43.883.4{ 09| 124 | 38 82| 04p07 | 255 81 | 39| 129 2.5| TF
15| 06.09.2013| 16:35:2641.36|43.843.8/ 10| 120 | 34 76| 04D12 | 255 76 | 38| 128/ 2.5| TF
16| 25.10.2013| 23:45:0141.44|44.043.5{08| 62 | 70.7| 50 (180 17| 289 48| 6 96| 2.5 NS
17| 08.08.2013| 06:20:2741.28|44.043.5| 05| 137 | 72| 164 00401 |095 23| 4 94| 1.5 SS
18| 18.10.2013| 18:57:1|840.83|43.97/3.2{ 10| 236 | 49 86| 32004 | 112 85 | 149 59 | 2.5 TF
19| 08.08.2013| 06:38:3%1.23|44.023.2| 15| 136| 76 | 167.0002 01 | 093 19 2 92| 1.5 SS
20| 17.10.2013| 15:04:4640.95(43.983.3/ 08| 233 | 44 83| 14801 | 047 85| 148 58 | 2.5/ TF
21| 25.01.2013| 20:56:4310.97|43.893.3| 12| 227 | 40 73| 14906 | 030 77 | 148 58 | 2.5 TF
22| 07.09.2013| 00:34:49%1.39(43.863.0| 15| 358 | 49 93| 08604 | 298 85 | 86| 176[2.5| NF
23| 05.06.2013| 16:12:921.18/43.893.1| 15| 116 | 27 781 0319 232 71 | 33| 123/ 2.5| TF
24| 26.05.2014| 10:57:4441.08(44.134.0/ 13| 100| 80 | -116347 51 | 218 27 | 140 50 | 0.5 TF
25| 09.03.2014| 11:31:3441.49|43.633.5| 16| 157 | 75| 159 20603 | 114 25 | 25| 115 1.5| SS
26| 25.08.2014| 22:11:2811.20|43.783.2| 18(325.5 52.5| 115|038 05 | 296 69 | 36| 126/2.5| TF
27| 08.11.2014| 08:04:43%11.41(43.873.0| 05| 358 | 59 90| 08814 | 268 76 | 88| 178/ 2.5| NF
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28| 14.04.2014| 00:02:5%11.43|43.933.0/ 05| 306 | 43 | 146479 15|288 52 | 5| 95| 2.5 NS

29| 16.03.2014| 14:28:9141.37|143.963.0{ 10| 353 | 71 | 90.q082 26 | 264/ 64 | 81| 171{2.5| NF

30| 24.03.2015| 16:00:5%1.08/43.893.9|12| 87 | 71| 85| 18026350 64| 3 | 93| 2.5 TF

31| 25.05.2015| 23:49:0441.30{43.973.6/05| 357 | 71| 75| 09925245 61 |107] 17 | 2.5 TF

32| 08.01.2015| 21:39:421.18/43.763.5/ 05| 325 | 61.8/113.4039 14 | 278 65 | 34| 124 2.5| TF

33| 18.07.2015| 17:14:171.26/43.923.3| 09| 155| 68 | 26| 28501 | 015 33 | 105 15 | 1.5 SS

34| 27.10.2015| 16:18:2641.41|43.993.2| 12| 196| 57 | 36| 14102 | 049 48 | 140 50 | 2.5/ NS

35| 19.04.2015| 03:41:470.92|44.303.0/ 12| 165| 38| 35| 1118|356 54 | 105 15 | 2.5 NF

36| 12.07.2016| 10:14:0341.37|44.044.8| 18|350.9 89.2| -161(217 13| 125 12 | 36| 126/1.5| SS

37| 21.07.2016| 15:17:4%1.36/44.0144.3| 10| 173 | 69 | 149 22605 | 132 37 | 44| 134/ 1.5| SS

38| 19.10.2016| 03:17:5641.36|144.043.7| 12| 172| 62| 18| 12508 | 030 32 | 123 33 | 1.5/ SS

39| 17.10.2016| 08:11:041.39|44.033.7| 20| 198 | 74| -55| 14649 |262 21 | 164 74 | 0.5 TF

40| 15.08.2016( 17:41:2141.13{43.923.6| 10| 106 | 20| 72| 03026 | 225 63 | 25| 115/2.5| TF

41| 13.07.2016| 15:34:4%1.34/43.5§3.6|/ 10| 10 | 26 | 89| 2819|102 71 |101 11 | 2.5 TF

42| 12.07.2016( 10:16:0141.36{44.033.5{ 14| 11 | 89 | -164234 12 | 144 11 | 55| 145/ 1.5 SS

43| 13.07.2016| 03:17:1/¢41.38/44.043.4| 15| 161 | 55| 170| 02418 | 125 30 | 29| 119 1.5| SS

44| 05.01.2016( 12:24:0911.43{43.893.4{ 10| 170| 25| 83| 08520 | 275 70 | 84| 174/ 2.5| NF

45| 24.03.2016| 03:54:0910.93(44.383.2| 10| 252 | 39 9 | 2128 | 099 38 | 24| 114 2.5| TF

46| 02.03.2016| 03:43:9%1.41|43.953.2| 08| 97 | 71.7|137.4155 14 | 052 42 | 150 60 | 1.5 NS

47| 16.03.2106( 21:02:1010.99(44.443.1| 10| 147 | 76.4/124.7211 23 | 093 47 | 22| 112/2.5| TF

48| 04.08.2016| 11:26:4%1.36/44.023.1| 12| 274 | 71| 162| 14201 | 232 26 | 142 52 | 1.5 SS

49| 04.08.2016( 21:07:031.40{44.033.0{10| 14 | 71| 21| 14p03 | 236 24 | 146 56 | 1.5 SS

50| 24.03.2017| 01:24:041.47|43.933.7|05| 315| 47 | 156| 18316289 44 | 9 | 99| 28 TF

51| 24.03.2017| 01:30:3%41.48|43.943.0|05| 321 | 39| 156| 1§721|302 47 | 15| 105/2.5| TF

52| 18.04.2017| 06:49:3440.99|44.143.1/ 19| 314 | 35| 153 18123 |302 50 | 10| 100 2.5| TF

53| 18.04.2017| 08:28:5%1.40|44.083.0{09| 348 | 43| 101 25003 | 358 82 | 70| 160/ 2.5| NF

54| 09.05.2017| 06:32:4%1.32|43.91/3.1| 08| 1 58 | 64 |11p10 (223 66 | 113 23 | 2.5 NF

55| 09.05.2017| 11:07:2441.26|43.983.6| 10| 20.8| 51 | 69.9(125 04 | 230 74 | 126/ 36 | 2.5 NF

56| 04.07.2017| 06:21:1140.93|43.943.7/05| 350 | 18 | 71| 27628109 62 | 90| 0 | 2.5 TF

57| 15.08.2017| 05:12:040.93|43.923.2| 08| 349 | 42| 65| 27606 | 168 73 | 94| 4| 25 TF

58| 11.01.2017| 19:29:041.37|43.953.2| 12| 11.6|59.5| 95.9|09§ 15| 298 74 | 96| 006|2.5| NF
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QUY UL 2(ULNUSPL AULAMTYULYUYE LU UOUSPU YUTSh
UNULRQLUZUSUNRESNPULULESE LUl UTULNTED NTUL
UTGULPQU LGP 2UCYUNYh YPLUNUUUR 2005-2017 00

duuuuuuucruLk ZUUUL

E.E.Uwhuljjut
Udthnthnid

Ugjuwnwtipnid hpwljwbwgyt) £ Quwhuph hpwppwghtt pupdpu-
Juiinulnud 2005-2017 ppll pupwgpnid qputgué tplipuwowndtnh $n-
Yuy dkjuwthquutph hwydupl: Oguugnpsyt) b Zwjwunwth, dpuu-
wnwih, hywyhku twb hwpwlhg dnru ubjudhl fuyubbbph Ynnuhg
qpuiigqwd tpypwpwupdtph pughtt wihpughtt wuwnlkpubpp: Snljurg
dbjpwthquubpp hwoqupyyty Gu P wijhph wnwghtt Untinph tpwuh dk-
pnnh Jhpwndwdp: Lowdsmudubpp wpygt) ko P wjhph pbbnwgdwi, ubju-
Uhly Juyuwuh tquundwudp wqhuntnwhtt wiljjub, htyybu twb wihph
widwlt wuljjut ndjujubph hhdwt Jpu: Uju Epipuowpdbpp, npnug
hwdwp hwyqupldt) ko nluy dkjpwthquubpp, hpujubwgdt) £ awub
Eyhytunpnuutph b hhynltunpnuubph Jekpuhwyyuply (re-location):

Mumdtwuhpynn gnunt jupjwswyhtt nkdhuh quuwhwwndwb hw-
dwp oqunugnpdyk) ki yEpnuojuy Epypupowndtph uquut hwppenipniu-
ubtph nudnidukpp:

Qujuluph puwpdpujuunuynid Epjpuowpdtpp punipwugpynid tu
oupddwtt nwppbkp mhyh Yhubdwnhlwiubpny (Ynnuowpdwyht, Jtp-
ubkwnpuyht, Jupubwnpuygh), puyg s dudwbwjuhwngush hudwp
ghipulpppnid Eu Jhpubnpughtt mhwh dbjowthquny Epipuwowpdtpp:
Lwpwduyhtt nkdhdp gnuuint vuwupplp hwndusubpnud hwounpydty &
Ynnupwpduyht b JEputnpwiht whugh:

OCOBEHHOCTH IOJISA HAITPSIKEHUM J)KABAXETCKOI'O
BYJKAHNUYECKOI'O HAT'OPbS, ONPEAEJEHHBIE 11O
®OKAJIbHBIM MEXAHU3MAM 3EMJUIETPSICEHU 3A IIEPAO/]
2005-201AT.

9.9. CaakdaH

Pesrome

JxaBaxeTckoe BYJKaHHMUECKOE HArophbe, pacnoioxeHHoe Ha LlenTpaasHOM
Kagskaze, gBnsercst 4acTbi0 30Hbl KOHTHHEHTAJIbHON KoJmu3uu ApaBuu u EB-
pasum. OTa 00JacTh XapaKTEPU3YETCS IOBBIMIEHHOW CEHMCMHYECKOW aKTHB-
HOCTBIO U BYJIKAHU3MOM, TJI€ paclpeieieHre 3eMIIeTPSICEHIH PacCesTHHOE.
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B manHOM mCCnenoBaHUM MBI H3y4aeM MEXaHHM3MBI 09aroB 3eMIICTPSICEHUN
C HCIOJIb30BaHUEM ITU(POBBIX BOITHOBBIX JAHHBIX, 3aPETUCTPUPOBAHHBIX Ceiic-
MHUYECKUMH CTAHIUAMM apMSIHCKOW, TPY3MHCKOW M CMEXHBIX C HHUMH Ceiic-
MHUYECKUX ceTeld. MBI CTpOMM (POKATBHBIC MEXaHWU3MBI JUIS TPYIILI 3eMIle-
Tpscennid, mpousomreqmux B mnepuox 2005-2017r, ¢ OonbiuM ypoBHEM
HaJCKHOCTH, Ha OCHOBE MOJISIPHOCTH IEPBOro BCeTymeHuss P-Bomubl. [ns
MOJTyYeHHUs] MEPBOHAYAIBHBIX PEIIeHUH (OKATBFHBIX MEXaHH3MOB HCIIONB30-
BaJINCh a3UMYT, YTOJ HakJOHA M NojspHOCTH P-}a3sl. brino mpoBeneHo Taxxe
TIePEOTIPENCIICHHEe MECT I BEIOPAHHBIX CEHCMHUYECKHX COOBITHH 3a NaHHBIN
BPEMEHHOU Nepuo.

Pemienus miockocTH pasznoMa s 3aperuCTPUPOBAHHBIX 3€MIICTPSICEHUM
NPUMEHSUTUCH JI ONPENCICHUs] pealbHOW T'€OMETPUH Pa3lIOMOB, THUIA pa3-
JIOMOOOPa30BaHUS U PeKIMa HAIPSHKEHUH Ha MCCIIETOBAHHON TEPPUTOPHH.

Mb1 00beTUHIITN BCE HAJIE)KHO 33JJOKYMEHTHPOBAHHbBIE (OKAIBFHBIE MeXa-
HU3MBI 110 JECSTKaM 3eMIIETPSICEHUH C IeNbI0 N3YYEeHHS TEKYIIEro COCTOSHUS
HampspKEHUR B Kope B mpefenax J[»aBaxXeTCKOTO BYJIKAHUYECKOT'O HArophbsl.
3emnerpscenus JkaBaXxeTCKOTO HAropbs XapaKTePU3YIOTCS Pa3IUYHON KHUHE-
MaTHKOH (CABHTH, B30POCHI, COPOCHI), HO [T YKa3aHHOTO MPOMEXYTKa Bpe-
MEHH MPeodIaaaroT 3eMIIETPACEHUS C MEXaHU3MaMH B30pocoBoro tumna. B pas-
JUYHBIX y4acTKaxX 30HBI CYIIECTBYIOT pa3HbIE PEKHUMBI HANPSKEHUH — CIIBU-
TOBBIEC U B3OPOCOBEIE.
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