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KnioueBble cnoea: AHHoTauumA: [laH 0630p CNyTHUKOBbLIX HaBUraLuMoHHbIX cuctem (FTHCC) u mnx
0030p, TEXHOMNOMUA, HayKa, NPUMEHEHUA B reoAnHaMUYECKnX uccnenosaHusx. lNpoaHanusmposaHsbl
rnobasbHble HaBUraLUOHHbIE pesynbTaThl U3y4YeHUA reoAnHaMMUeckux npoueccos ¢ nomotsto FTHCC,
CMYTHMKOBbLIE CUCTEMBI, gpPS, BbIMNOSTHEHHbIX cOTpyAHUKamu UP3 PAH B ceBepo-3anagHoM pernoHe
rnoHacc, 6anTUMCKUI LLNT, Poccuu, Brntovaa Kapenuto, B YaCTHOCTU HA re0A€3MUYECKOM NMYHKTE
MOHUTOPWHI, CENCMUYHOCTb, (BOTS), sanoxeHHoMm B BotaHnyeckom caay eTtpo3aBoAckoro
Aedopmauuu, rocyAapCTBEHHOro yHuBepcuteTa. [MpuBeaeHsl pesynbTtarthbl pacyeTa
NOCTNeAHVUKOBOE NOAHATHE, CKOPOCTEW rOPU30HTasIbHbBIX U BEPTUKANBbHBIX ABWXEHWM, MOLaAHbIX
reoAMHamMmuKa aedopmMaLui, a Takke ConocTaBeHNe UX C CEMCMUYHOCTBIO PErMoHa.
MonyyeHa: 26 HoAbpA 2021 roza MoanucaHa K neyatu: 18 nekabpa 2021 roza

[MobanbHble HaBUrayWoHHble CcnyTHWKOBble cucTembl (FTHCC) LMpOKO Mcnonb3ytoTcA And  Has3eMHbIX
BbICOKOTOYHbIX KOOPAWHATHLIX oOnpeaAesieHW Npu WUCCNefoBaHWAX COBPEMEHHbIX ABUXEHUW U Aedopmaliun
3eMHON KOPbl KaKk TEKTOHWYECKMX MNAWT, Tak M OTAENbHbIX FeofiorMyYeckux CTPyKTyp. M3amepenua nposoaATcA
perynfpHo Ha cneuuanbHo BbiOpaHHbIX nyHkTax (GPS/TTIOHACC), ofpasyrowmx pasHomacluTabHble
reoesnyeckne NoCTPoeHUA — recAMHaMUUYEeCcKUe NosTUroHbI.

CospemeHHaﬂ CNyTHUKOBaA HaBuralMoHHaA CUCTEMa OCHOBbIBaeTCA Ha WUCNONIb30OBaHMU MpUHUKNa
AanilbHOMEPHbIX MSMepeHMVI Mexay HaBurayMoHHbIMU CNyTHUKAMKU U HA3EMHbIMU NPUEMHUKaMK (pVIC. 1) B cocTtaBe
CurHasia co CnyTHUKOB nepenaéTCH MHdOpMaLma, Ha OCHOBaHWK KOTOpOVI BbICYUTBIBAOTCA KOOPANUHATHI MYHKTOB B
O6LLl€3€MHOl7I KOOpL]VIHaTHOﬁ CUCTEME Ha Kaxabli MOMEHT BpeMeHMN. ,ﬂJ’IFl reoae3nyecKkux M3MepeHMﬁ ncnosib3yetcAd
BbICOKOTOYHAA annapartypa, cneuuarnbHble nporpamMmmbl Oép&léOTKM NoJsly4YeHHbIX AaHHbIX AnA onpeaeneHud
NoJI0OXKEeHNA NyHKTa C MaKCUMalibHO BO3MOXHOW TOYHOCTbIO, YTO MO3BOMAET n3yyatb MeasieHHble U 6bICprIe
AedopmaLlMoHHbIe NpoLecchl, MPOUCXOAALLME Ha 3EeMHOM NoBEePXHOCTH.
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Puc. 1. UHdpacTpyKkTypa HaB1rauum 1 No3MLMoHMPOBaHUA Ha 6ase CUCTEMbI MOBLILLIEHWA TOYHOCTH HaBUraLuu
Pockocmoca. CtaHummu cbopa uamMepeH1in — npeactaBnaoT COO0M KOMMIEKC BLICOKOTOYHOM HABUraLMOHHOM
annaparypbl, YCTAHOBIEHHON B TOYKaX C U3BECTHLIMU KOOpAUMHATaMK; MHGOPMaLMA O LeTOCTHOCTU CUCTEMbI —
uHdopmaums o céonax B pabote MTHCC; apemepuaHo-BpemMmeHHaa MHGopMaLa — AaHHbIEe Ans pacyéta opouThl
KOCMMYECKoro annapara 1 AaHHble 60pTOBbLIX YACOB; HA3EMHbIE NIMHWK Nepeaayn AaHHbIx — YKB-paavocTaHyuy,
c1CTEMBI NOABWXHOM BecnpoBOAHOM CBA3K Uin ceTb MHTepHeT. hitps:/www.roscosmos.ru/22054/ .

Fig. 1. Navigation and positioning infrastructure based on the Roscosmos Navigation Accuracy Improvement
system. Measurement collection stations are a complex of high-precision navigation equipment installed at points
with known coordinates; system integrity information is about failures in GNSS operation; ephemeris-time
information is data for calculating the spacecraft orbit and onboard clock data; ground data transmission lines are
VHF broadcast stations, mobile wireless communication systems or the Internet. https:/www.roscosmos.ru/22054/

*%

OZHWM W3 MHTEPECHbIX OOBEKTOB reoAMHAMUYECKUX UCCIEAOBaHUA C MPUMEHEHWEM HOBEWLLMX CMyTHWUKOBBIX
reole3MYecKux TEXHOMOMMIM cTana TeppuTopua cesepo-3anaga Poccun. BHeapeHWe coBpeMEHHbIX CryTHUKOBbIX
TEXHOMOrMM B NPaKTUKy WCCNeAOBaHWM reoAMHaMUYEecKUX MpoLeccoB B 3TOM PErvoHe Havyanocb Ha CThiKe
MPOLLIOrO U TEKyLLEero CTONEeTUA NpU COAEUCTBUU CMEeLMarniucToB HayUYHbIX U YUEOHbIX YUpPEXAEHUH pernoHa. 3To
MO3BOJIMSIO NO-HOBOMY MOCMOTPETb HA HEKOTOPLIE TEKTOHMYECKUE U BHYTPUMIIMTOBLIE MPOLECCHI MPU PEeLLeHUu
reoAMHaMUYecKux 3ajady. AKTMBHOE y4yacTMe B OpraHu3aluuM  CMYTHUKOBOTO MOHMTOPUHra MPUHUMAIOT
cneynanuctel MHcTutyta Oumsukn 3emnm umenn O. HO. Lmuarta Poccuiickon Axkaaemun Hayk (M®3 PAH),
nNpoAoKaA WCCneaoBaHWA, HadyaTble TPaAMUMOHHBIMU reoAe3UYECKUMU METOAAMU B paMKax MeXAyHapoAHOro
npoekta (MpunenuH 1 ap., 2002; Galaganov et al., 2001; M anaraHos v ap., 2005).

CornacHo O0OLUenpUHATEIM NPeACTaBAEHU M, ANA COBPEMEHHOM FeOAWHAMUKU PEervoHa OnpenensaroLLnM
npoLeccoM ABAAETCA MOCTIeAHUKOBOE NOAHATUE KaKk CreAcTBUe oneAeHeHus, oxeaTusLuero okono 10-11 TeicAy
neT Hasaja ceBepo-3anaaHyro YacTb EBpasuu, Bralouvatollyto reorpaduueckue Tepputopun Hopseruu, Llseuwum,
Jdanun, dunnanavu, a Tavke ceeepo-3anaga Poccuu.

CotpyaHukn KM®3 PAH npoaomxaloT npoBOAWTL M3MEPEHWA U UCCeAoBaTb COBPEMEHHOE pasBUTHUE
AedopMauUMoHHbIX npoueccoB Ha ocHoBe MoHuTopuHra GPS+[TIOHACC Ha reoAnHamMMYeckux MOMMroHax B
JlennHrpanckon obnactm u B Pecnybnuke Kapenusa. B 2015 rogy 6bin co3gaH reoAMHaMUYECKWM MOSIMIOH B
MypmaHckoi o6nacti Ha nobepexbe KanaanakLickoro 3anvea, rae 6bisin 3anokeHbl HOBbIE MYHKTbl AN U3yYeHUs
NoKasibHBIX ABUXEHWUN perroHa (puc. 2). Kaperbckuii NosiMroH pacnonoxeH B obnactv ¢ Hauboree cTabunbHowM
reoauHamMMuecKoi O0BCTAHOBKOW WM HA [AaHHbIM MOMEHT fABRAETCA reorpadMuUeckuM LEHTPOM UccrenyemMoro
perMoHa. B HacToswee Bpemsa B Hero BXOAAT ueTblpe nyHkta: MELO — pacnonoxeHHbii Ha npubpexHom
BO3BbILLEHHOM MaccuBe BOnuau r. Coptasana, GIRS — B paiioHe pacnonoXeHus ApeBHENLLIMX NaneoByKaHoB Ha
Tepputopuu noc. Mpeac, KRMS — B nocenke Kapenbckaa Macenbra, BOTS — Ha TeppuTtopun BoTaHnuyeckoro
caaa [NeTpo3aBoOACKOro rocyapcTBEHHOIO YHUBEpCUTeTa.
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Puc. 2. MectonosnoxeHue ocHoBHbIX nyHkToB GPS+ITIOHACC: 1 — JleHuHrpaackan obnactb (HabnogeHus 1999—
2021 rr.); 2 — Kapenua (Habntoaenua 1999-2021 rr.); 3 — Konbckuid nonyoctpoB (Habntoaenua 2015-2021 rr.).

Fig. 2. Location of the main GPS+GLONASS points: 1 — Leningrad Region (observations 1999-2021); 2 — Karelia
(observations 1999-2021); 3 — Kola Peninsula (observations 2015-2021).
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Puc. 3. YctaHoBka o6opyaoBaHua Ha nyHkTe BOTS: a) B 2006 1.; 6) B 2018 T.
Fig. 3. Equipment installation of at the BOTS point: a) in 2006; b) in 2018.

MyHkT BOTS 6bin 3anoxeH B 1999 roagy. Mecto ana Hero 6bino BbiOpaHo Ha 60bLUIOW MOMAHE, C MakCMManbHO
OTKPbITEIM HEBECHBIM CBOAOM, UTO ABMAETCA HEOOXOAMMBLIM YCIIOBMEM MOSTYYEHWUS KAYECTBEHHBLIX CMYTHUKOBbIX
AaHHbIX. OH pacnosnioXeH Ha CKasllbHOM BbIXOAE KOPEHHbIX NOpOoA, YTO MCKOYAEeT ero OMnon3HEBOE CMELLEHUE C
BEPXHWMM CIIOFIMM  MOYBbl M MNpefcTaBnAeT coB6oi OETOHHbIA MOHYMEHT C CUCTEMOW MPUHYAUTENBHOrO
LeHTpupoBaHuA (puc. 3a). Ha TakMx NyHKTax aHTeHHa KPenuTCA K XKECTKO 3aKpensieHHOW MoLaaKke Ha BepLuvHe
MOHYMeHTa. TakaA KOHCTPYKUMA npeanoXeHa OUHCKUMK crneuyuanuctamMu AnA BbINOSIHEHWUA BbICOKOTOUYHbIX
e dOpMaLMOHHBIX M3MEPEHHUI. 3a roabl HABNMAEHU BOKPYT MyHKTA BLIPOC LErbld CTYAEHUYECKUA ropoaoK (puc.
36), HOBble MOCTPOMKM YaCTUUHO 3aKpbii 0030p, HO, HECMOTPA Ha 3TO, MOMyYaemMble AAHHbIE HE CTaslu XyXe.
[MpoAOMKNTENBHOCTE MOBTOPHbIX HENPEPLIBHBLIX CMYTHUKOBBIX U3MEPEHUA HA NMYHKTE cOCTaBAdaeT 5—7 CyTOK, YTO

254



HORTUS BOTANICUS, 2021, T. 16, Url: http://hb.karelia.ru/ ISSN 1994-3849 On NC dC 77-33059

CINYXHUT FapaHTMEVI BbICOKOIro Ka4yectBsa noJj1y4yeHHbIX M3MepeHMVI.
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Puc. 4. Tpadurkn BpemeHHoro xoaa cesepHow (N) 1 BOCTOUHOW (E) KOMNOHEHT koopAunHaT And nyHkTa BOTS 3a
2006-2021 rr.

Fig. 4. Time series of the northern (N) and eastern (E) coordinate components for the BOTS point for 2006-2021.
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Puc. 5. KapTa ckopocTein CoBpeMEHHbIX BEPTUKANbHBLIX ABWKEHUH (M30STMHUK) U BEKTOPOB FOPU3OHTaNbHbIX
OBWKEHW (CTpenku) cesepo-BocToka BocTtouHo-EBponeiickon nnatdopmel 3a nepnoa 2006—2021 r.

Fig. 5. Map of modern vertical movements velocities (isolines) and vectors of horizontal movements (arrows) of the
northeast of the East European Platform for the period 2006—2021.
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Puc. 6. OnuueHTpbl 3emneTpsaceHni, nponsoweawmx 3a 2000—2019 rr.
Fig. 6. Epicenters of earthquakes occurred in 2000—2019.

CuHxpoHHble namepenna GPS+ITIOHACC npoBoaATca B UOne-aBrycte ¢ ABYXrOAWMYHBIM MHTEPBANIOM MeXAy
anoxamu M3mepeHuit cnocobom anddepeHLUanbHOr0 NO3ULMOHUPOBaHUA B CTAaTUYECKOM PEXUME, C UHTEPBaSIOM
peructpaumm 30 c. OnAa BbIGpaHHOrO BPEMEHHOr0 WMHTEpBana MPOU3BOAWUTCA OMpeAesieHUe CPedHECYTOYHbIX
reOLIEHTPUYECKUX M Fe0fEe3MYECKUX KOOPAMHAT MYHKTOB U MX OCPEeAHEHWEe B OTCYETHOM KOOPAMHATHOW cucTeme
ITRF. Tawke npusnexkaroTca AaHHbIE NOCTOAHHO AEWCTBYIOLLMX CTaHUMin MexayHapoaHON reoAnHaMUYECKOH ceTu
(IGS) B Poccum, dunnanamu, Liseumn n Hopsernun. Bnnxaniume n3 HUX UCNOMb3YIOTCA B BbIYMCIIEHUAX B Ka4eCcTBe
OMOPHEIX (MEpemeLLaeMblX BO BDEMEHHW C MOCTOAHHOW CKOPOCThI0). CpeaHeKBaapaTUUecKan oLnOKa onpeaeneHus
MIaHoBbLIX KoopAuHat coctasuna B cpeaHem 0.2 mm ana nyHktoB IGS n 0.3-0.5 Mm — anAa onpeaendembix
MyHKTOB. TOYHOCTb ONpeAeneHna BepTUKanbHOW COCTaBNAIOLLEN KOOPAMHAT B 2—2.5 pasa HUXe.

Ha rpadukax, npuBeaeHHbIX Ha puc. 4, OTPKEHO U3MEHEHME BO BPEMEHM KOMMOHEHT KOOPAMHAT MyHKTA
BOTS 3a nepuoa ¢ 2006 no 2021 rr., KOTOPOE AEMOHCTPUPYET PaBHOMEPHOE FOPU3OHTANILHOE CMELLIEHWE NMyHKTa
BO BPE€MEHHU, YTO CBUAETENIbCTBYET O BbICOKOM Ka4yeCTBe NpoBOANMbIX MSMepeHMVI.

[MonyyeHHble B pesynbrate pacyeta BepTUKaNbHbIE W FOPU3OHTasbHblE CKOPOCTM 3EMHOW MNOBEPXHOCTH
pervoHa npuBefeHbl Ha puc. 5. PesynbTtaThl BblYMCIEHWI NOATBEPKAAIT COBPEMEHHOE NOAHATUE BanTtuihckoro
wmTta co ckopoctbto A0 10.4 mm/roa, Ha POCCUMCKON TEPPUTOPUU HE NpeBbIWAA 5—-6 Mm/roa. BeluMcneHbl Takke
ropusoHTanbHble ABwxeHna BocTouHo-EBponetickon nnatdopmbl. OHM UMEIOT CEBEPO-BOCTOYHOE HamnpasieHne U
COCTaBMAT B cpedHeM 23 MM B rod B MexXAyHapoAHOM KoopAuHaTHoM cucteme oTcdeta ITRF.
BHyTpuUpernoHanbHble ropU3oHTaNbHbIE CKOPOCTU CMeLleHua nyHkToB Kapenuu u JleHuHrpaackoin obnactu Gbinu
nony4YeHsbl MyTEM NepepacyeTa CKOPOCTEW OTHOCMTENBHO HaxoadLerocq Ha cesepo-3anaae nyHkta KIRU, kotopsbii
Obln MPUHAT 3@ HEMOABWXHLINA. [MOfyYeHHbIE CKOPOCTM B JIOKANIbHOM CUCTEME OTYETa MMEHOT NMPEUMYLLECTBEHHO
HOr0-BOCTOYHOE HanpasfeHne 1M cocTaBnaT nopaaka 3—4 mm B rod. [Ana nyHkta BOTS — 3.8 mm B roa.

Mom1MO aHanusa CkopocTer NyHKTOB, BOMbLIOE BHUMAHWE YAENAETCA W3YYEHUIO MriowaaHbIX AedopMaLmnii 1
COBPEMEHHOIO CEWCMMUYECKOro pexuma. Mcnonb3oBaHHaa MeTOAMKA aHanu3a AepOpMUMPOBaHUA 3eMHOM Kopbl

BbliBMIA HaNMuMe YepeayronMxcA 30H PacTAXEHUA M CKaTUA CO 3HaYeHWAMM aedopmauuni oT (—0.8)-10_8 ao

161088 roa. [1nA oUueHKM CENCMUYECKON aKTUBHOCTM AAHHOMO PErMoHa MCMOMb30BAICA KaTanor 3eMNEeTPACEHUN,
npeaocTaeneHHbin Ko® OULL EFC PAH, u aaHHble Teonormueckon cnyxOel CLUA (USGS). Tepputopua obnaaaet
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cnaboi ceicMuueckor axktuBHocTbto. C 2000 r. 3aecb npousowsio okosio 200 cerdcMMYeckux CoBblTUM ¢
mMariutyaamu (Mg) 0.7—4.1. B ocHoBHOM 3T0 cnabble cobbiTUA ¢ MarHuTyaamu Ao 3.3, kpome AeBATU — ¢ Mg oT 3.5
Ao 4.1. TloBbllEHHAA WMHTEHCUBHOCTbL CEWCMUYECKUX MPOABMEHWIA XapakTepHa AnA CBOAOBOrO MNOAHATHA
®deHHockaaum (puc. 6).

OaHoM 13 BaXKHENLLMX 3aA4a4 UCCNEeAOBaHUM ABNAETCA CONOCTaB/IEHUE NOYYEHHbBIX CMELLEHUIA 3EMHOM KOPbI C
BblAENMBLLENCHA CENCMUYECKON SHepruen. MNpoaBneHne CENCMUMYHOCTHM B Npedenax paccmMartpuBaeMon TeEppUTopUm
ZI0CTATOYHO HEOZHOPOAHO, BbIAENANTCA 00MacTh, MPUYPOYEHHBIE K 30HAM, MEPEXOAHbIM OT PACTHXKEHUA K
CKATUIO, MM K 30HaM pacTsxeHus. Boigenena Bantuiicko-Slagoxckas o6nactb CEMCMMUYECKOM aKTMBHOCTM,
MapKupyroLLaa 3oHy nepexoaa ot cesoaa K nnatdopme (lycesa u ap., 2016, 2020).

*k%k

PesynbTathl BbINONHEHHBLIX MCCeAoBaHUiA ¢ ucnonb3osBaHuem MHCC TexHonorni u aHanuMsa CEMCMUYHOCTH
MO3BOMAOT OLEHUTb COBPEMEHHYIO TEKTOHUYECKYHD aKTMBHOCTb PeHHOCKaHAMM U OCOBEHHOCTU ee MPOABMEHUA B
nepsoe ABajuaTtunetue TekyLlero seka. ConoctaBneHne CKopocTen nepemMeLLleHn, Aedpopmalnin U CEICMUYHOCTH
onpenensaeT KONMUYECTBEHHbIE XapaKTepUCTUKU COBPEMEHHOW reoAMHaMUKM WCCneayemMoro perMoHa And
KOHKPETHOTO BPEMEHHOTO WHTepBarna. [larnbHeilllee pasBUTUE CETU TeoAe3uUEecKUX HaOMAEeHWH B CeBepo-
3anagHon yactu BoctouHo-EBponenckon nnatdopmMbl NO3BOAUT PacLUMPUTb U YTOUHWUTb MMEIOLUMECA AaHHbIe O
reoAMHaMUYECKOM PEeXMME ATOr0 pervoHa.

Brlpaxxaem 6narofapHocTb AMpeKTopy Arekceto AHaTonbeBuuy MpoxopoBy M coTpyAHMKam [eTpo3aBoacKoro
6oTaHMYecKoro caza 3a Tensbii NpUem 1 NMoMoLLb B opraHusaLmu pabor!

Nurepatypa

lanaraHoB O. H., [ycesa T. B., lNepeaepwuH B. . Pe3ynbtarthbl M3y4YeHNA COBPEMEHHbIX ABUXEHUM 3EMHOM KOPbI Ha
TeppuTopun bantuicko-Jlagoxckoro permoHa Poccuun // Teopesia, kaptorpadia i aspodoTosHiMaHHA. JIbBiB:
«JlbBiBCbKa NoniTexHika», 2005. N@ 66. C. 121—125.

[ycesa T. B., KpynenHukosa U. C., Mokposa A. H., lNMepeaepuH B. I. leoaesnyecknin CnyTHUKOBBLIH MOHUTOPUHT U1
cefcMMYecKan akTUBHOCTb ceBepo-3anaga Poccuun // CoBpemeHHble npobnemMbl AUCTAHLMOHHOTO 30HAUPOBAHWA
3emnu u3 kocmoca. 2016. Tom 13. N2 5. C. 133—141.

lycesa T. B., KpyneHHukoBa U. C., Mokposa A. H., MepeaepuH B. M., PoseHbepr H. K. CnyTHUKOBbIA MOHUTOPUHT U
celcMUyecKan akTUBHOCTb ceBepo-3anaaa Poccun // Teodpusnueckne uccnenosanuna. 2020. T. 21. NO 1. C. 24—32.
DOI: 10.21455/gr2020.1-2 .

Galaganov O. N., Guseva T. V., Mishin A. V., Bogdanov V. |. Some results of geodynamic researches on eastern
frame of the Baltic shield // IAG International Symposium on Recent Crustal Movements. Helsinki, Finland, August
27-31, 2001. Abstracts. Edited by Markku Poutanen. Kirkkonummi. P. 95—96.

Prilepin M. T., Mishin A. V., Kaban M. K., Baranova S. M. Study of the Baltic Shield geodynamics from GPS data //
Izvestiya. Physics of the Solid Earth, Pleiades Publishing, Inc. (New York, USA), 2002. Vol. 38. No 9. P. 756—764.

257



HORTUS BOTANICUS, 2021, T. 16, Url: http://hb.karelia.ru/ ISSN 1994-3849 On NC dC 77-33059

Satellite geodynamic monitoring in Karelia and adjacent regions

GUSEVA
Tamara

KRUPENNIKOVA
Irina

Schmidt Institute of Physics of the Earth of Russian Academy of Sciences,
B. Gruzinskaya Str., 10, build 1, Moscow, 123242, Russia
guseva@ifz.ru

Schmidt Institute of Physics of the Earth of Russian Academy of Sciences,
B. Gruzinskaya Str., 10, build 1, Moscow, 123242, Russia

ik@ifz.ru
MELNIK Schmidt Institute of Physics of the Earth of Russian Academy of Sciences,
. B. Gruzinskaya Str., 10, build 1, Moscow, 123242, Russia
Gennadiy o
melnik@ifz.ru
MOKROVA Schmidt Institute of Physics of the Earth of Russian Academy of Sciences,
A B. Gruzinskaya Str., 10, build 1, Moscow, 123242, Russia
nna .
annmok@ifz.ru
PEREDERIN Schmidt Institute of Physics of the Earth of Russian Academy of Sciences,
Vi B. Gruzinskaya Str., 10, build 1, Moscow, 123242, Russia
ictor .
vpp@ifz.ru
PEREDERIN Schmidt Institute of Physics of the Earth of Russian Academy of Sciences,
B. Gruzinskaya Str., 10, build 1, Moscow, 123242, Russia
Fedor .
crash@ifz.ru
Schmidt Institute of Physics of the Earth of Russian Academy of Sciences,
P2 R B. Gruzinskaya Str., 10, build 1, Moscow, 123242, Russia
Nataliya :
rosenna@ifz.ru
Key words: Summary: A review of satellite navigation systems (GNSS) and their application in
review, technology, science, global geodynamic studies is made. The results of studying geodynamic processes using
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GNSS performed by the staff of the IFZ RAS in the north-western region of Russia,
including Karelia, in particular at the geodetic point BOTS in the Botanical Garden of
Petrozavodsk State University, are analyzed. The results of calculating the velocities
of horizontal and vertical movements, areal deformations, as well as their comparison
with the seismicity of the region, are presented. Satellite geodetic points for
observations of deformation processes in the region began in the 90s of the 20th
century. The BOTS point was founded in 1999 as part of Karelian test-site. It is
located on a rocky outcrop of bedrock, which excludes its landslide displacement with
the upper layers of the soil. It is a concrete monument with a forced centering system.
The duration of repeated continuous satellite measurements at the point is 5-7 days,
which is a guarantee of the high quality of the measurements. The vertical and
horizontal velocities of the earth's surface of the region reveal the postglacial uplift of
the Baltic Shield at a rate up to 10.4 mm/year, not exceeding 5-6 mm/year for the
Russian territory. Horizontal movements of the East-European tectonic plate have a
NE direction and average 23 mm/year. Intraregional horizontal displacement
velocities in Karelia and Leningrad region in the local reference system are mainly in
SE direction and are about 3—4 mm/year, for the BOTS — 3.8 mm/year. In addition
the velocities of points, much attention is paid to the study of areal deformations and
the modern seismic regime. The method of analyzing the deformation of the Earth's
crust revealed the presence of alternating zones of stretching and compression with
deformations (—0.8)x10-8 — 1.6x10-8/year. The territory has weak seismic activity.

Since 2000, about 200 seismic events with magnitudes (Ms) 0.7—4.1 have occurred
within the territory under consideration. A large intensity of seismic events is inherent
to the dome uplift of the Fennoscadia. Seismicity within the territory under
consideration is rather heterogeneous, with areas timed to zones of transitioning from
stretching to compression, or to zones of stretching; the Baltic-Ladoga region of
seismic activity is identified, marking the transition zone from the dome to the
platform. The results of the studies using GNSS technologies and seismicity analysis
allow us to assess the current tectonic activity of Fennoscandia and the features of its
manifestation in the first twenty years of the current century. The comparison of the
velocities of displacements, deformations and seismicity determines the quantitative
characteristics of the modern geodynamics of the studied region for a specific time
interval. Further development of the geodetic observation network in the north-
western part of the East European Platform will allow expanding and clarifying the
available data on the geodynamic regime of this region.
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