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cepii koopguHat mepexx THCC-cranuin nomiTHi OgHOYaCHI 3MIlIIEHHS IE€KIILKOX CTaHUil. [Ipy BUKIIIOYEH] rpynu
iHCTpyMEHTaIbHUX IIOXUOOK MO>KHA IIPUITYCKATH, 10 TaKi 3MillleHHs] BUKJIMKaHi reodiznyHuMU pakTopamu:
[IPUIIJIMBHAMMY, HENIPUILJIMBHUMY HaBaHTKEHHSIMU YU NIPOLI€CaMU B HaJIpax IJIaHeTHU. Y 1IbOMY [OCJIiI>KEeHHI
PO3IJISIHYTO IBa i3 TakuX (PaKTOPiB: CEMICMIUHICTh Ta HENPUILUIMBHI aTMOCc(epHi HaBaHTaKeHHS. [Ipobiema
IIPOTHO3Y 3€MJIETPYCIB 10Ci MOBHICTIO HE BUPIllIEHA, TOMY JOCJIiIKEHHS, 110 CTOCYIOThCS MOIIYKY B3a€MO3B'I3KiB
CceliCMIYHOCTI TEPUTOPIl 3 IHIMMMU TapaMeTPaMU € BXJIUBUMU 10 PO3IJisny. [Ijisl IOLyKy B3a€MO3B I3KiB MK
nedopmanisimu 3a BIuB 3emieTpyciB Ta THCC-naHux yacTo onepyoTh 6araTOpiyHUMM psiaMu JaHUX, KiJIbKIiCTb
HabOPy SKUX MTOCTIHHO 3pOCTae. SIKIO Ha CbOTOAHI JOCUTH YiTKO BUIJISIOTH IPececMivHi, KoceiicMiuHi Ta

nocrceiicMivHi nedpopmaliii 3emieTpycis, To nedopmaliii ClIpUYMHEH] BIIJIMBOM HEIIPUILJIMBHUX aTMOCPEPHUX



HaBaHTa)keHb JOCIiIKeHi He Tak MUpoKo. Tak, HaBiTh KOHBeHIii MixkHapoaHOi ciy>k6a o6epTaHHS 3eMii
(International Earth Rotation and Reference Systems Service, IERS) He peKOMeHZYIOTb BpaxOByBaTHU KOpeKIii 3a
HENPUILIMBHI aTMocdepHi HaBaHTakeHHs npu onpaijoBanHi [HCC-nanux. [IpoTe nepeposmnofin atmocdepHux
MacC HaJl MyHKTaMU CIIOCTEPEXKEHb CIPUUMHAIOTh peasibHi fedopmallii 3eMHOI KopH, sIKi MOXYTb csiratu 1o 20-30
MM 32 JIeKibKa THIB y BEPTUKaJbHIN CKIaOBIH, [0 IIPUBEPTAE yBary 1o 1poro ¢peHomeny. Takum 4YMHOM, OCHOBHA
yBara AucepTaliiiHoi poboTu 30cepeyKeHa Ha JOCTiIKeHHIX nedopMaliiil CIpUYMHEHUX CEeMCMIUHICTIO Ta
HEINPUIJINBHUMU aTMOC(HEPHUMYU HaBAaHTAXEHHSIMU SIK [1J151 perioHasIbHOro piBHS: €Bpora, Kapnaro-bankaHcbkui
PErioH, TaK i JIOKAJILHOTO XapaKTepy, HAIPUKIIA/l, MOHITOPUHTY AedopMaliil rigpoTeXHIiYHUX ciopy], JJHiICTPOBCHKOI
I'EC-1. Y poapini 1 «CyyacHuii cTaH AOCIiIyKeHHs BIJIMBY CEICMIYHUX Ta HEIIPUILJIMBHUX aTMOCPEPHUX
HaBaHTaKeHb Ha AedopMallii TepUTOpii» NpoBeAeHNI aHai3 JiTepaTypHUX JpKEPeJ 3a TEMATUKO0. PO3riisHyTi
(daxropu BrnmBy Ha THCC-paHi 114 reogrHaMivyHUX 3324, sIKi IOAiJIEHO Ha [Bi rpynu: incTpyMmeHTanbHi (THCC-
anaparypa Ta IPOXOPKE€HHS CUTHAJTY BiJl CyIlyTHMKA [0 IPUiiMaya) Ta reo(isnyHi (EK30reHHi Ta eHI0TeHHi
npoliecy, 1o AedopMyioTh 3eMHY IIOBEPXHIO). OKpeMO IJ1s1 CECMIYHOTO PAKTOPY OIJISIHYTO BILJINB OKPEMHUX
3€MJIETPYCIB Ta METOIUKY OLiHKM CYKYIIHOI CEICMIYHOI aKTUBHOCTI y perioHi. Cepel, HENPUIUIMBHUAX HAaBAaHTAKEHD
IleTaJbHO PO3TJISIHYTO aTMOC(epHE HAaBAaHTKEHHS Ta HasIBHI MOZeJli TaKUX 3MilleHb. Y po3fini 2 «Brius
HETIPUIJINBHUX aTMOCHEPHUX HABAaHTA)KEHb Ta CEICMIYHOCTI Ha perioHasibHy reoMHaMiKy» BUAIJIEHO 110 1-My
IOCJiIKEHHIO 1J1s1 PO3IJIsiAy BIUIMBY HEIIPUIIJIMBHUX aTMOC(EPHUX HaBaHTaKeHb Ta CECMIYHOCTI Ha
perioHasnbHOMY piBHi. [lepie qocCiIKeHHs CTOCYETbCS BIUIMBY HEMIPUILJIMBHAX aTMOC(EPHUX HABAHTAKEHb HA
I'HCC-crannii, mo po3ramoBaHi B YKpaiHi i €Bporti, ki 6ysiu BigcTexxeHHi Ha KiHenp rpynHs 2019 poky.
PosrnsmaoTbesl BepTUKasbHi gedopmallii 3eMHOI KOPH, OCKIIbKY KOPOTKOTPUBAJINY re0IMHAMIYHU MTPOIieC
HaMOi/IbII SIBHO BIUIMBae Ha BUCOTHI ckianoBi THCC-cranuiil. [Ipyre gociiiKeHHs CTOCY€ETbCSI BIVIUBY
celicMivHOCTI Ha gedopmaliito Tepuropii Kapnaro-bankancekoro periony 3 2010 o 2019 poku. BunineHo 30Hu 3
BHCOKUM CTyleHeM Kopesauii (>0,84) MK abCOJIOTHOIO fuslaTaLielo |A| Ta BeJKKOIO MiBBICCIO a eJlincis
poscitoBaHHs 3emiieTpyciB. Y KapnaTo-baskancbkoMy perioHi yci BupineHi Teputopii 3 6araTopiyHUM BUCOKUM
CTyIeHeM KopeJisuiil (moHaz, 5 pokis 3 10) po3TamoBaHi 10 OJIHY 3i CTOPiH aKTUBHUX TEKTOHIYHMX PO3JIOMIB, sIKi €
30HaMU CyOayKuii. Y po3nini 3 «Bnime ceiicMiYHOCTI Ta HENMPUIJIMBHUX aTMOC(EPHUX HaBaHTAXXEeHb Ha Jedopmallii
BEJIMKUX iH)KEHEePHUX 00'€KTiB» PO3POOIEHNN Ta apOOOBaHUM METO], BUSBIEHHS KOPOTKOTPUBAJIUX 3MillleHb
3€MHOI [TIOBEPXHI 32 CTATUCTMYHMM aHasi30M 4acoBux cepiit THCC-craHLii. AJIropuT™M MO>KHA BUKOPUCTOBYBATU
1751 pudepeHuianii KiHeMaTUKy KOHCTPYKTUBHUX €JIEMEHTIB iHK€HEPHUX CIIOPY/I, IPOMHUCJIOBUX TEPUTOPIH,
reoIMHaMIivHUX IOJIIrOHIB, HA TEPUTOPII KX BcTaHOBIeHHI [HCC-cTranuii. Po3risHyTa CeICMIYHICTD Y perioHi
JHICTPOBCHKOTO €HEPrOKOMILJIEKCY Ta BCTAHOBJIEHUH IMOBIpHUI 3B'S1I30K MK HallOBHEHHSIM [IHICTPOBCBHKOTO
BOJOCXOBHUIIA Ta POsIBAMU 3eMJIETPYCiB. [T0Ka3aHo, 0 BOTHMUINA 3€MJIETPYCiB BUHMKAIOTb Y KOHTAKTI] 3a/ISITaHHS
CTPYKTYP Pi3HOTO JIiTOJIOTiYHOrO CKJIany Ha raubuHi 1-3 KM, IMOBIPHO BHACJIITOK iX TEPTS BUKJIMKAHUX 3MiHAMU
HaBaHTakeHb. O6unceHO QYHKIiOHATIBHUH 3B'$1I30K MIXX €HEePri€lo 3eMJIeTPYCIB i 3MiHOI0 00’eMy BOIU Y
BooOCxoBULj. [IpoaHanizoBaHO HENPUIIMBHI aTMOCQEPHi HaBaHTa>XXEHHS, 1110 BILJIMBAIOTh Ha NPYXKHi fedopmariii
BEPXHBOTO MIPOIIAPKY 3€MHOI NOBEPXHI. BcTaHOBNEHO nudepeHuianio BucoTHoro 3cyBy '[HCC-cranuin
pO3TaIloBaHuX Ha pi3Hux o6’ektax [JHicTpoBchkoi 'EC-1: nuHamika nyHKTIB Ha rpebJii cyabmia, HiX AJ1s1 yHKTIB Ha

beperax.

2. One of the ways to study the deformations of the Earth crust for both large areas as well as for large engineering
structures, is to use the data of time series coordinates of GNSS stations. Frequently, when analyzing time series of
coordinates of networks of GNSS stations, simultaneous displacements of several stations can be noticed. After
exclusion of instrumental errors, it can be assumed that such displacements are caused by geophysical factors:
tidal, non-tidal loading or processes in the bowels of the planet. Two of these factors are considered in this study:
seismicity and non-tidal atmospheric loading. The problem of earthquakes forecasting has not yet been fully
resolved. Thus, studies related to the search for interrelationships between the seismicity of territories and other
parameters need further consideration. During the search of interrelationships between deformations under the
influence of earthquakes and GNSS data, multi-year series of data, the number of which is constantly increasing,
are often used. While pre-seismic, co-seismic and post-seismic deformations of earthquakes are quite clearly



distinguished today, the deformations caused by the influence of non-tidal atmospheric loading have not been
studied at the same extent. Thus, even the conventions of the International Earth Rotation and Reference Systems
Service (IERS) do not recommend to take into account corrections for non-tidal atmospheric loading when
processing GNSS data. However, the redistribution of atmospheric masses over the observation points causes real
deformations of the Earth crust, which during several days can reach 20-30 mm in the vertical component; such
fact draws attention to this phenomenon. Thus, the main focus of the dissertation work is dedicated to studies of
deformations caused by seismicity and non-tidal atmospheric loading both for the regional level (Europe, the
Carpatho-Balkan region), as well as for local issues, for example, monitoring deformations of hydrotechnical
structures of the Dnister HPP-1. In the first section "The current state of research on the influence of seismic and
non-tidal atmospheric loading on the deformation of territories" the analysis of literary sources of the studied
issue is carried out. Factors influencing GNSS-data for geodynamic problems are considered, which are divided
into two groups: instrumental (GNSS equipment and signal transmission from the satellite to the receiver) and
geophysical (exogenous and endogenous processes that deform the Earth surface). Separately, for the seismic
factor the influence of individual earthquakes and the method of assessing the total seismic activity in the region
were reviewed. Among the non-tidal loading, the atmospheric loading and available models of such displacements
are considered in detail. In second section "Influence of non-tidal atmospheric loading and seismicity on regional
geodynamics” the first study is introduced to consider the influence of non-tidal atmospheric loading and
seismicity at the regional level. The first study concerns the impact of non-tidal atmospheric loading on GNSS
stations located in Ukraine and Europe, which were monitored at the end of December 2019. Vertical deformations
of the Earth crust are considered, since the short-term geodynamic process most obviously affects the height
components of GNSS stations. The second study concerns the influence of seismicity on the deformation of the
territory of the Carpatho-Balkan region since 2010 until 2019. Zones with a high degree of correlation (>0.84)
between the absolute dilatation |A] and the major semi-axis a of the earthquakes scattering ellipses are highlighted.
In the Carpatho-Balkan region, all selected territories with long-term high correlations (more than 5 years out of
10) are located on one side of active tectonic faults, which are subduction zones. In the Carpatho-Balkan region, all
selected territories with long-term high correlations (more than 5 years out of 10) are located on one side of active
tectonic faults, which are subduction zones. In third chapter "The influence of seismicity and non-tidal
atmospheric loading on the deformation of large engineering objects" the method of indication of short-term
displacements of the earth's surface based on the statistical analysis of time series of GNSS stations has been
developed and tested. The algorithm can be used to differentiate the kinematics of structural elements of
engineering structures, industrial territories, geodynamic polygons, on the territory of which GNSS stations are
installed. Seismicity in the region of the Dniester energy complex is considered and the probable connection
between the filling of the Dniester reservoir and the earthquakes signs is established. It is shown that the
epicenters of earthquakes occur in the contact of structures of different lithological composition at a depth of 1-3
km, probably due to their friction caused by changes in loading.
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