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BBenenue

B Poccun u 3a pyOexxoM oflHUM K3 Hanboliee akTyaJbHbIX HAIPaBICHUH B HayKax O
3emiie SBNIAETCS U3y4eHHUEe COBPEMEHHON re0OlMHAMMKY U HOBEHIeH TEKTOHUKHU MOSCOB TOBBI-
LIEHHOH CEHCMUUYECKOM aKTUBHOCTH. DTO CBA3aHO C UCCIIEA0BAHUEM POOIEM TEKTOHUKH TUTUT
1 HEOOXOJMMOCTBIO pa3paboTKN reoIMHAMHYECKIX OCHOB CEHCMUYECKOT0 pallOHUPOBaHUSI.

Opranuzanusi M3MEpUTEIbHOW M HMH(POPMANMOHHO-BBIYUCIUTEIFHON HH(PPACTPYKTYPHI
MHPOBOTO YPOBHSI ¢ IIpUMEHEHHEM COBPEMEHHBIX TEXHWYECKHUX CPEICTB HaOmoneHud (Koc-
MHUUECKas T'e0/ie3Usl, NIMPOKOIIOJIOCHAs CEHCMOIIOT s, PaANOIOKallMOHHAs CheMKa penbeda) u
CO3/IaHuE METOIMK 00PaOOTKH MHCTPYMEHTAIIBHBIX IAHHBIX, OCHOBAaHHBIX Ha COBPEMEHHBIX HH-
(OpMaIMOHHO-BBIYNCIUTENBEHBIX TEXHOIOTUX, OTKPBIJIO HOBBIE BOBMOKHOCTH JUISL pa3paboTKu
L[EJIOCTHOM KOHIENIIUU COBPEMEHHOM reouHaMu4eckoi akTuBHOCTH JlansHero BocTtoka Poc-
cuH, sBJstronIeics: hyHaaMeHTaIbHOM OCHOBOM MOJICIMPOBaHKS ¥ IPOTHO3UPOBAHHS KaTacTpo-
(HUECKNX 3eMIICTPSICCHUH, N3BEPIKEHUH BYJIKAHOB, IIyHAMH M CBS3aHHBIX C HUMH IPHPOIHBIX
SIBJIGHUH U MPOLIECCOB.

Havanom ¢opmupoBanust Takoii uHdpacTpykrypsl — EquHON ceTn reogrHaMHU4ecKuX Ha-
omonennii (ECTH) JIBO PAH — mMoxHO cuutath BeinonHeHHe B 2006—2008 rr. HHCTUTYyTaMu
JBO PAH (MucTutyTOM BynkaHosnoruu u ceficmonoruu — UBuC, MTHCTUTYTOM reojIoruy U Npu-
ponononb3oBanust — Ul'ull, MactutyToM Mopckoii reostorun u reopusuku — UMIul, Muctu-
TYTOM TpHKJagHOH MatemMaruku — UIIM, Uuctutytom TekroHnku u reodusukn — UTul'), CO
PAH (Muctutytom 3emHo# kopbl — 3K, MHCTHTYTOM HedTera3oBo reosioruu 1 reou3nKa —
WHIT) n Kamuarckum ¢punmanom I'eopusnueckoii ciryx6st (I'C) PAH meponpusituii B pamMkax
HMHTETPalMOHHOrO MpoekTa «l'eoguHamuueckas Moaens B3auMoseiicteusa EBpasuiickoii, Cee-
poamepukaHckoid M Tuxookeanckoil nurocdepHsix mmut Ha CeBepo-Bocroke Aszum» (IpoekT
JABO PAH 06-11-CO-08-030). Maumaropamu npoekta BeicTynuinu akaaemuku C.B. Tonpaun
(CO PAH) n A.U. Xanuyx (JIBO PAH).

I'maBHas 3ajaya MHTETPallMOHHOIO NMPOEKTa 3aKiodajach B HCCIEIOBAHUU COBPEMEHHBIX
JIBIDKeHN B oOmactu cowieHenus EBpasuiickoii, CeBepoamepukaHCcKoil, TuxookeaHCKOH,
Amypckoit 1 OXOTCKO! JINTOC(EPHBIX IUIUT METOAAMH CEHCMOJIOTUH U KOCMHYECKOH Ireo/Ie3ur
(GPS/TJTIOHACC-nabmtonenwuit). J{ist 3¢ peKTHBHOTO PEeICHUS ITOH 3a/1a4u ObLIM OPTaHHU30Ba-
HBI HOBBIE ITYHKTHI HAOMIOIEHUH B KOHTHHEHTAILHON YacTH U OKpauHHBIX obnactsix JlanbHeBo-
cToyHoro pernona, pazpozHennsie GPS/ITIOHACC-naHHbIe 00beIMHEHBI B €IMHYIO CUCTEMY C
LIEJTbI0 COBMECTHOW 00pabOTKH Pe3y/IbTaToB N3MEPEHHH.

K 3aBepiiennto nnTerpanuontoro mnpoekra JJBO n CO PAH B 2008 r. o0benuHeHHas pe-
ruonanbHass GPS/TJTIOHACC-cers Biirouana 60 NEpHOIMYECKHX M MOCTOSHHBIX IYHKTOB M3
120, pacmonokeHHBIX Ha Tepputopuu HamsHero Boctoka m Cubupu [1]. MccnenoBanmsmu



unctutytoB JIBO PAH u Kamuarckoro ¢unmuana I'C PAH Obuta oxBaueHa OrpoMHAsi TEPPHUTO-
pust JlampHEeBOCTOUHOTO perroHa: EBpeiickas aBroHoMHas 1 AMypckas obmactu, IIpumopcekmii
n XabapoBckuit kpast, Kamuarckuit kpait u CaxannHckas o0macTs, BKrodas Komannopckue n
Kypunbsckue octpoBa. Ha ocHOBe M3MepeHHH MOJTydeHbl HOBBIE TaHHBIE /IS pacueTa JABHXKe-
HUH 1 nedopmaruii Bo BHyTpeHHeH yactu EBpasuiickoii miuute! u B obnactu cowreHenus Espa-
3uiickoit, CeBepoaMepuKaHCKOH, TuxookeaHCKol, AMypckoif 1 OXOTCKOH TUTOC(EpHBIX IIIHT,
KOTOpBIE JTOTIOIHWIIN TIPEACTABICHUSI O COBPEMEHHON IeOIMHAMIKE Ha TeppuTopuu JlambpHero
Bocrtoka Poccun.

Haneneitmee pazsutue B [BO PAH sToro HampaBneHus ucciefoBaHUN CTalo0 BO3MOXHO
TOJIBKO TOCTIE HMPUHATHA CIEUaTbHON mporpamMmsl. IIpu 3ToM H3HAYaIBHO IOJIAranoch, 4TO
peanu3anys Takol IPOrpaMMbl MOXKET OBITh TIOJIHOCTBIO OCYIIECTBICHA IIPH YCIOBHU OPTaHHU-
3anuu ECT'H JIBO PAH, o6benunaenun yxe umeromuxcs GPS/TTIOHACC-gaHHBIX akageMude-
CKUX MHCTHUTYTOB M X LIEJICHAIIPABICHHOW COBMECTHOI 00pabOTKH 110 €ANHON METO/HKE.

Lenesas xommuiekcHas nporpamma (LIKII) nayunsix uccnenosanuii JIBO PAH «CoBpemen-
Hasl FeOJMHAMHKa, aKTUBHBIE T€OCTPYKTYPHI M IPUpOIHbIe onacHocTH JlanpHero Bocroka Poc-
cun (2009-2013 rr.)» Obna yrBepkaeHa 2 gpespainst 2009 r. nocranosiaeHueM npesuguyma IBO
PAH. HayunbiM pykoBoauTesIeM IporpaMMbl OblT Ha3HaueH akageMuk A.J. XaHuyk, Koopau-
HatopoM 1o B3aumojeiicteuio Mexay JIBO PAH u I'C PAH — akagemux E.U. Topnees. Opra-
HU3aH-ucnonHuTend nporpammsl — BL[, UT'ull, UMTI'ul, UTIM, UTul, CBKHNU ABO PAH.

Iese mporpaMmbl — pa3paboTKa M MPUMEHEHNE COBPEMEHHBIX METOJJ0B MCCIICIOBAHUHN JIBHU-
JKEHUH OJIOKOB 36MHOM KOPBI, INTyOMHHBIX CTPYKTYP KOPBI M BEPXHEH MaHTUM HA OCHOBE MOHH-
TOPHMHTa Pa3HOMACIUTA0HBIX Je(opmaliuii 1 ceicMUYHOCTH B obnactu cowneneHus CeBepoame-
pukanckoit, Tuxookeanckon, AMypckoit 1 OXOTCKOH JINTOCHEPHBIX TUTUT.

[Ipenmnonaranock, 4YTo COBMECTHBIH aHan3 ceiicMuaHocTH, pesynsraroB GPS/TTIOHACC-
HaOmoneHnit 1 MOp(OCTPYKTYPHBIX JaHHBIX Ha ocHOBe ['VIC-TeXHONOruii No3BOIUT HAWITYY-
MM 00pa3oM OTPa3uTh Pa3BUTHE HOBEHIIMX TEKTOHHYECKHX MPOLECCOB M MPUOIU3UTHCS K
PELIEHHUIO TPOOIEMBI TPOTHO3a IIPHPOAHBIX OMACHOCTEH.

[Iporpamma BKIIOYaa gyeThIpe OJIoKa:

bnok 1. lepopmarmionnsie nporeccsl B 3emH0# kope (GPS/TJTIOHACC-HabmtoneHus).

brok 2. CelicMU4YHOCTD (TIPOOJIEMbI CEHCMUYHOCTH M OLIEHKH CEHCMUUECKOM OMAaCHOCTH Ha
TeppuTopun JaabHEBOCTOYHOTO PETHOHA).

Brnoxk 3. CoBpeMeHHast TUHAMHKA JINTOC(EPHI, HEOTEKTOHHUKA (HANPSHKEHHOE COCTOSIHUE, aK-
TUBHBIE Pa3JIOMbI U MOJIETIH T€OCTPYKTYpP Ha Pa3HbIX ITyOWHHBIX YPOBHSX).

brok 4. Pa3paborka reonrdopMaIioHHo#i cucteMsl «CoBpeMeHHas reoarHamMuka JanpHero
Bocroka Poccum» n ananmu3 Ha ocHoBe I UC-TexHOMOTHIT KaTacTpoPpUIECKUX SBICHUH B PEerro-
He (3eMJIeTpsICeHHs, IIyHAMH, U3BEP)KEHNUS BYJIKAaHOB).

Heo0xonnmo noguepkuyTh, uto LIKIT «CoBpeMeHHas reoJuHaMHKa, aKTHBHBIE T€0CTPYKTY-
pBI 1 ipupoHbIe onacHocTH JlansHero Boctoka Poccuu (20092013 rT.)» — 3TO TiepBas 3a BCIO
ucroputo JIBO PAH mporpamma, KoTopasi 00beINHIIIA YCHIINS KOJJICKTHBOB U3 Pa3HBIX HHCTH-
TYTOB IUISl TIOJyYCHUSI HOBBIX KOJMUYECTBEHHBIX OLIEHOK CKOPOCTEH COBPEMEHHBIX IBIKCHHUH
3eMHOH MOBEPXHOCTH W pa3pabOTKM LEJIOCTHOM KOHIEIIMH COBPEMEHHON Ie0IMHAMUYECKOM
aktuBHOCcTH JlanbHero Bocroka Poccuu.

B xozne BeimonHeHns [IporpaMmel ObLIH OpPraHU30BaHbL:

1) enuHast ceTh ceHCMONIOTHIECKUX U JedopMannoHHbIX Habmronennii JIBO PAH,

2) cucrema cbopa, nepenayn, xpaneHus u 00padbotku qanabx GPS/TJIOHACC-u3mepenuti,

3) cucrema cOopa U XpaHEHHUS CeHCMOIOIMYSCKUX TaHHbBIX,

4) IOCTOSTHHO TIOTIONHSIOIIANACS apXUB Te0Ie3MIeCKUX U cericMonormueckux ganasix ECTH
JABO PAH.

[t ynpaBieHus CpeicTBaMi HHCTPYMEHTAIBHBIX HAOMIOAEHUH, CHCTEMaTH3ali 1 00pa-
OOTKHM IOJTy4EeHHBIX JaHHBIX OblJIa pa3paboTaHa aBTOMAaTH3MPOBaHHAs HH(OPMAIOHHAS CHUCTe-
Ma «Curaam» (AUC «Curnamy) [13].



Pe3y.]'ll:TaTbI OPraHU3aANMOHHO-TEXHUIECCKUX MepOﬂpﬂﬂTﬂﬁ nmporpamMmmabl

ITepBoOUYEepEAHBIC OPraHU3AMOHHO-TEXHUYESCKIE MEPOIPUSITHS IIPOrPaAMMBI OBLIH
HAIPABIICHBI HA BBITOIIHEHUE CIICAYIOLINX 3a/1a4: Opranu3amysi u MoaepHusanus nyakros ECITH
JIBO PAH; cbop, nepenaya, xpaneHue 1 00pabOTKa reoie3nIeCKuX U CEHCMOIOrnYeCKuX JaH-
HBIX; pa3paboTKa CHEeHATH3UPOBAHHBIX KOMITBIOTEPHBIX CHCTEM H CEPBHCOB.

Opzanusayus nynkmose ECI'H /|BO PAH

IIpu opranmsannu ECI'H JIBO PAH MakcumanbHO HMCHONB30BAJICS ONBIT M Hapa-
6otku ceiicmonoroB Kamuarckoro u Caxammackoro ¢mmanoB ['C PAH. ['maBHas 3amaua Ha-
YaJIHOTO 3Tama IpOorpaMMBI 3aKIH0YaIach B Pa3MEIIEHUH, TIOATOTOBKE K PETHCTPALUH, OTIIAKE
U 3aITyCKe B OKCIUTYaTaIli0 COBPEMEHHON N3MEPHUTEIFHOH anmaparypbl: TU(GPOBBIX ITHPOKOIIO-
nocHbix cericmuueckux ctaniuiit REF TEK SENS-BBS-120 u AByX4acTOTHBIX r€0Je3U4eCKUX
GPS/TJIOHACC(I'HCC)-npuemunkoB (cucrema Trimble NetRS) na teppuropun [lambuero
Boctoxa. [ KOppeKTHOTO pa3MelieHHss H3MEPUTEIBHOTO 000py/I0oBaHus 110 pemennto Hayud-
Horo coseta LIKII B UncTuTyTe TekTOHMKH U reodusnku JJBO PAH 14-15 anpesns 2009 1. 6511
nposeneH cemuHap «Opranusanust GPS/TJIOHACC wu ceiicmonornyeckux Habmonennit JIBO
PAH. C6op, nepenaua, 06paboTKa ¥ XpaHEHHE AaHHBIX», HA KOTOPOM OOCY>KAalnnch Handoiee
aKTyaJbHble METOJUUECKUE U TEXHUYECKHE BOIPOCHL, CBA3aHHBIE C Pa3BEPTHIBAHUEM CETH Jie-
(hopMaIMOHHBIX M CEHCMOJIOTMYECKUX HAaOIIOCHUH, ITACTIOpPTH3alliel ITyHKTOB HaOMIONCHUH.

B pesynbrare 0bU10 OpraHu30BaHO 14 MOCTOSHHBIX IMYHKTOB I'€OJ€3MUECKHX M CeHcMuye-
cKkuX HaOmozneHui, 10 crcTeM NMPUMEHSITHCH NTPH U3MEPEHHSX B ITyHKTaX MEpHOIUYECKOM pe-
ructpanuy 1o npoduisiM brarosemenck—Cyrapa, XabapoBck—JIngora—BannHo 1 B kadecTse
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Puc. 1. Kapra pasmemenns GPS u ceficmnuecknx craniuii. GPS/IJIOHACC u ceiicmuveckue craniun REF TEK
SENS-BBS-120 ycranosnens! 8 20092010 rr., ceiicmocranumn DATAMARK LS7000XT, STS-2 n L-4C-3D —B 2006—
2009 rT. npH peanu3anin poCcCHUCKO-SIMOHCKOro npoekra «lccnenoBanue ceHcMOTeKTOHHKY OXOTOMOPCKOM IIIUTHD)



pe3epBHbIX komuiekToB. Mecrononoxenue GPS/IJIOHACC u celicMuieckux craHuuii, ycra-
HOBJIEHHBIX B 2009-2013 IT. mpH BEINOJHEHUH IPOTPAMMBI U B MOCIEAYIOIIUE TObI, TOKa3aHO
Ha puc. 1.

YcraHOBKa B CTal[MOHAPHBIX ITyHKTaX HAONIONEHMS LIMPOKOIOJOCHBIX CEHCMHUYECKUX U
'HCC-cranumii ocyniecTBiieHa ¢ HEbI0 UCCIIEIOBaHMS KOJIe0aHUH U BIDKCHUH 36MHON KOPBI
B LIMPOKOM YacCTOTHOM JIHaIia30He — OT BHICOKOYACTOTHBIX KOJIEOAaHHH JO BEKOBBIX JIBIKEHUI.
Amnmnaparypa KOMIUIEKCHBIX ITyHKTOB T€OIMHAMUYECKUX HAOIIOAEHUH MO3BOJISET PErucTpHpo-
BaTh KOJIEOAHWsI U CMEILCHHMS B IMarna3oHe neprojoB HauuHast ot 0,05 ¢ u Oosee. B nanbHeiimem
perucrpanus cuibHelmero semierpsicennst Toxoky 2011 . u ero adrepniokoB noaTBepaHia
MIPaBUIBHOCTH NMpHUHATOrO nojaxona npu cosnanuu ECI'H JIBO PAH [4, 20].

Opzanuzayus cucmemul coOopa, 00padOmMKu U XpaHeHus 2e00e3uteckKux
U CelicmMonozu4eckKux OaGHHbIX

B 2009 r. s eHTpanu3oBaHHOTO cOopa 1 00pabOTKH JaHHBIX CITyTHUKOBBIX H3Me-
pernii 8 UTIM JIBO PAH 06511 co3man enuHbIi reope3ndeckuii UHpopMannoHHO-aHATUTHYE-
ckuit neHtp (MALL), ocHameHHBII 000pyIOBaHHEM U IPOTPAMMHBIMHU CPEICTBAMH TSI TTOTyde-
HUS, XpaHeHus u 006padotku nHpopmanmu. OpraHu3anys HeHTpa BKI0Yaia pa3padoTKy, TECTH-
POBaHHNE U BBEACHHE B YKCILUTYaTalMIO CIIENHATN3HPOBAHHOTO IPOTPAMMHOTO 00€CTIEUEHHS IS
ABTOMAaTH3UPOBAHHOTO cOOpa, HaKOIUICHUS M cucTemarn3anuu naHHbpX [ HCC-Habmonernii B
MyHKTaxX ceTn MexxayHaponHoi reonesndeckoii ciryx0s1 (1GS) u apyroit napopmarum, HeoOxo-
JTUMOH IS IPEHU3NOHHON MaTeMaTHIeCcKoi 00paOOTKH JaHHBIX U3MEPEHHH, TOCTYIAIONINX B
nentp u3 myakroB ECT'H JIBO PAH. Kpowme toro, Ob11H pa3paboTaHBl METOMKA U IIPOTPAMMHOE
obecrieueHue 1 y4deTa anprHopHOi HH(OPMAIMH O TapaMeTpax CE30HHBIX BapHaLWi P OLCHKE
cpenneronoBeix ckopocter cmerernii [ HCC-TyHKTOB ¢ MaJibIM KOIMYECTBOM HaOmoneHwit. Jlan-
HBIA METOJ] TIO3BOJISIET B PSAZIE CITy4YaeB CYIIECTBEHHO IOBBICHTH TOYHOCTH U JIOCTOBEPHOCTH TPEN-
BApUTEIBHBIX OLIEHOK CKOPOCTEHN CMEIIIEHNH T€0/Ie3NIECKUX ITyHKTOB.

B 2011 r. Ha 6a3e meHTpa KoJuIeKTUBHOTO mons30BaHus «Llentp manusix [IBO PAH» (BL]
JABO PAH) 65110 Hawato opmupoBanue Broporo eHrpa ganasix ECT'H JIBO PAH [22]. [nsa
3TOro OBUIN MPOBEAEHBI PAOOTHI IO CHHXPOHHU3ALUH HAKOIUIEHHOW MCXOIHON MHCTPYMEHTAb-
Hot madopmarn ECI'H [IBO PAH u pesynsraros ee 00pabOTKH.

Haumnas ¢ 2012 r. Bcs u3meputensHas HH(QOpMANKS IMOCTYHAaeT HENOCpeaCTBeHHO B BI]
JBO PAH, a pesepsnsiii apxuB Begercsa B ALl MIIM JIBO PAH. Ha perymsapHoii ocHOBe B
aBTOMAaTHYECKOM PEXXHUME OCYIIECTBIIAIOTCS COOp NaHHBIX, WX CUCTEMATH3ALs U CIICINAIN3H-
poBaHHast 00paboTKa. [ 3TOro UCIOIB3yIOTCS ABTOPCKUE alITOPUTMBI M ITAKETHI IIPUKJIATHBIX
mporpaMm cTopoHHHX pa3padotunkoB (BERNESE u np.).

HenTp cbopa cericMoIOrHYecKUX JaHHBIX ObUT pa3BepHyT B 2012 1. Ha 6a3e BL] IBO PAH
npu akTuBHOM yuactuu cnenuanuctoB UMI'ul” IBO PAH. Ha nepBom 3tane 6sutn pa3pabora-
HBI IPOrPaMMHBIE CPEICTBA, 00ECIIEUNBAIOLIIE KOHTPOJIb Ka4eCTBa MepeaBaeMoii HHCTPYMEH-
TaJbHON MH()OPMAINY U BBIBICHHE TEXHUYECKUX COOEB NpH Iepenade JaHHBIX. ClIeayomum
3TAIllOM CTaJO CO3[aHUE YHHBEPCAJIbHON MPOrpaMMHOHN IUTAaT(OPMBI Ul yNPaBIECHHUS pecyp-
camm cetell reommHammuyeckux HaOmoneHwit JJBO PAH, cnenumanmm3upoBaHHO 00paboOTKH U
aHaJIM3a IOJIyYaeMbIX JAHHBIX.

QDyHKIMOHUPOBAHIE KOMIBIOTEPHOI CHCTEMBI TAKOTO Kilacca AJsl paboThl ¢ JaHHBIMH T'eo-
JE3MUECKHX U CEHCMOIOTHYECKUX HAOMIONEHNH MTOAPa3yMeBaeT HEOOXOAMMOCTh KOMIIJIEKCHOTO
pelIeHus 3a4a4 M0 BEICHUIO apXUBOB JAHHBIX, OPTaHU3ALUK MH()OPMALMOHHOTO B3aMMOJCH-
CTBHS C MEXXIYHAPOIHBIMH [IEHTPAMU JAHHBIX [UIS IPOBEACHUS YUCICHHBIX PACIETOB C UCIIOIb-
30BaHHEM BCEH JOCTYIMHOH HHCTPYMEHTAIFHOW MH()OPMAIMU II0 HCCIEAYeMOH TEpPHUTOPHH,
aHaJIM3a ¥ BU3yallH3alliH IOJyYeHHBIX Pe3ylIbTaToB. Peann3anus yka3aHHbIX TpeOoBaHMH Oblta
OCYIIIECTBIIEHA YEPE3 CO3AaHNE CIECIHUATN3NPOBAHHBIX KOMIIBIOTEPHBIX MOAYJIECH U UX BKJIIOUE-
HHE B KaU€CTBE OT/ACNBHBIX TEMaTHUECKUX OJIOKOB B €JMHYIO IporpaMMHyIo miardopmy — AVIC
«Curnamny. IlogpoOHoe onmmcanue pa3pabOTaHHBIX CUCTEM IpeacTaBieHo B [14, 19].



Pe3ysbTaThl Hcc/e10BaHUI

Ha ocHOBe maHHBIX IIUTETHHOTO CEHCMOJOTHYECKOTO W T'€0Ie3NIECKOT0 MOHUTO-
puHra KpynHomacmTadHeIx gedopmaruii Ha Jlanpaem Boctoke B obnactu B3aumoneiicteus Tu-
X0OKeaHCKOro 1 LeHTpaibHO-A3HaTCKOTO MOSCOB U X 00pabOTKU C MPUMEHEHHEM CO3/IaHHBIX
KOMIIBIOTEPHBIX CHCTEM TOy4eHBI BEChbMa Ba)KHbBIC HAyYHBIC PE3yIbTATHI.

1. Mana obmiast oleHKa BEKOBBIX CKOPOCTEH cMeleHni 3eMHON Kophl tora Jlanpaero Boc-
Toka Poccun B m100anbHOM, PErHOHAIBHOM U JIOKaJbHOM MacliTadax ¥ YpOBHS COBPEMEHHO
re0IMHAMHYCCKON aKTUBHOCTH KPYITHEHIITUX TEKTOHHMUYCSCKUX CTPYKTYp IIpuMopss 1 Xabapos-
ckoro kpas (puc. 2) [21]. FOr koHTHHEHTaIbHOW YacTH ucciaenyemon teppuropun (I[Tpumop-
ckuii 1 XabapoBCKUil Kpasi, AMypcKast 00JIaCTh) XapaKTEePHU3yeTCs MalbIMU (MEHEE 5 MM/TOM)
CKOPOCTSIMH CMEIICHUS CTAaHIUN CEBEPO-BOCTOYHOIO M IOTO-BOCTOYHOTO IMPOCTHPAHHUNA OTHO-
cutensHO EBpasum ¢ He3HAUMTENBHBIM JOMHHHPOBAaHHEM BOCTOYHOM KOMITOHEHTHL. CKOpO-
ctu u HanpasieHus cmemennii [[HCC-myHKTOB, pacmnonoKeHHbIX B mpeaenax [IpuMopckoro,
XabapoBckoro kpaeB W CaxaJlMHCKOW 00JacTH, OmMpeselieHHble OTHOCHTENIbHO EBpasuiickoii
TUTATBI, TO3BOJISIIOT CAEJIATh BBIBOJ O CYIIECTBOBAHUH MEXAYy KOHTHHEHTOM H CaxaluHOM rpa-
HUIBI cKopocTeill. CMeIIeHus ITyHKTOB, PACHOJIOKEHHBIX Ha 0-Be CaxaliuH, OpHEHTHPOBAHEI B
3aMaJHOM HallpaBJICHUH, TOTIa KaK B CKOPOCTAX KOHTHHEHTaIbHBIX | HCC-ITyHKTOB TOMUHH-
pyeT BOoCTOYHAsI KOMIIOHEHTA (pHcC. 3). DTOT pe3yabTaT COOTBETCTBYET CYyOIIMPOTHOMY CIKATHIO
3armaTHOM YacTH OCTpoBa M OacceiiHa SImMOHCKOTro MOPsI, YTO HAXOAUT CBOE OTPAKEHHE B TOBHI-
IICHHOW MEJIKO- U CPpeAHEe(OKYCHOM CEHCMHYHOCTH. AHAJIM3 IOJISI CKOPOCTEH IMyHKTOB CETH,
pacnionoxkeHHbIX B [IpuMopckom 1 XabapoBCKOM Kpasix, U IPOBEICHHOE MOJCTUPOBAHNE TTOKa-
3a7T HEe3HAYUTEIHHYIO0 COBPEMEHHYIO T€OIMHAMHYECKYI0 aKTUBHOCTH LleHTpansHoro Cuxors-
ATMHCKOTO pa3joma.

2. BnepBbie Ha TeppuTOpur Poccum MHCTPYMEHTANBHO 3apETUCTPHPOBAHBI M OLIEHEHBI Ka-
YECTBEHHO M KOMWYECTBEHHO TOPH30HTAIBHBIE KOCEHCMUYECKIEe CMEIICHNS 36MHOI KOPBI, HHH-
LUUMPOBAHHBIE 3eMueTpsicenreM Toxoky, npomsomenmum 11 mapra 2011 . (M = 9,0). ITomy-
YeHHBIC JaHHbIC IPIMEHEHBI I TOCTPOCHHUS MOJEIH OUara 3eMJICTPSICCHHUS U JJeMOHCTPaIuy
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Puc. 2. Cxopoctu cmerienust cranuuii JlansHero Boctoka Poccun B mepuon Habmonenuit 1997-2009 rr. B cucreme
koopaunat ITRF2008 (a) u otHocutensHo EBpasun (6). Texronnueckue mntel: EBpoasuarckas — EU, CeBepoamepu-
kaHckas — NA, Tuxookeanckas — PA, Amypckas — AM, Oxorckas — OK
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BO3MOXXHOCTH MX MCIIOIIb30BAHUS JUISL CO3AAHUS CHCTEMBI KPAaTKOCPOUHOTO MIPEAYTIPEKACHHS O
yHami [4, 20].

Ha ocnoBe GPS/TJIOHACC-m3MepeHuii paccuuTaHbl TOPH30HTANBHBIE KOCEHCMUYECKHE
cMmemeHnst Ha oOmmpHOH Tepputopun JlampHero BocTtoka Ha paccrosHusx no 2300 kM ot
SMHIEHTPA 3eMieTpaceHnss Toxoky (puc. 4). YcTaHOBICHO, YTO 00JIaCTh CaMbIX WHTEHCHBHBIX
KO- U OCTCEHCMHUYECKHX JieopManuii B JanbHEeH 30HE ¢ MAKCUMAJIbHBIMU 3HAYEHUSIMU COOT-
BeTcTBeHHO 40 1 18 MM (TIIepBbIe MeCSIBI TIOCHE 3eMIIETPSICEHHS) MPOCTUPASTCS Ha 3amaj OT
0-Ba XoHcto a0 Kopelickoro momyoctposa, ceBepo-BocToka Kuras u rora laneHero BocToka
Poccun. Bennuuns! koceHCMUYECKUX CMELEHUH B KOHTHHEHTaIbHON yacTh [lanpHero Boctoka
Poccun mocturanmm MakCUManbHBIX 3HadeHHH (0Koo 4-5 cM) Ha tore [IpuMopss U ymeHbIIa-
JMCh K ceBepy oT Hero (puc. 5). KoceiicMuueckie cMemeHns 3eMHOI OBEPXHOCTH TaKKe ObIIH
3adukcupoBansl myHkTamu CaxanmHo-Kyprsckoro yaactka ECTH IBO PAH: makcumanbHas
BenmmunHa cMerieHus 10 10 MM otmedeHa Ha ctanmuu KUNA (o-B Kyrammp, r. FOxHO-Ky-
PHITBCK).

Kpome Toro, BiepBbie HHCTPYMEHTAIBHO 3apETHCTPUPOBAHBI M OLICHEHBI KOJIMYECTBEHHO U
KaueCTBEHHO BEPTHUKAJIBHBIC MOCTCEHCMUYECKNE ABHXEHHS 3€MHOW KOPBI, HHUIINMPOBAHHbIC
3emierpsiceaneM Toxoky [3]. CoBpeMeHHBIE BEpTHKaIbHBIC ABMKEHHUSA 36MHOI KOpBI Ha fOTe
ITprmopckoro Kpast HOCST 3HAaKOTIEPEMEHHBIN XapaKTep W 3aBUCAT OT T€OANHAMUYECKUX IPO-
IIECCOB B 30HE CYOMyKIINH, PACIIONIOKEHHOH K BOCTOKY OT SIITOHCKHX OCTPOBOB, YTO MOXET CITy-
JKUTh JOJITOCPOYHBIM IIPEJBECTHIKOM KaTacTpO(UUECKUX 3eMIICTpsiCEHH B 3Toii 30He. [locme
3emieTpsiceHus TOXOKy 1o pe3ynbTaTtaM HelmpephIBHBIX HabmroneHui ¢ mapta 2011 1. mo sHBaph
2014 . oOHapyKEeHBI MMOCTCEHCMUYECKHE BEPTHKAIBHBIC ABWKEHHS B MpENEiaX HECKOJIBKUX
MWIIMMETPOB Ha paccTosHusAX okono 1000 kM oT snuueHTpa. BeprukansHoro xoceiicMude-
CKOTO CKa4Ka B MOMEHT 3€MJICTPSICCHUS, B OTINYNE OT TOPU30HTAIFHOTO, HE 0OHApYKEHO. 3HaK
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Puc. 4. Pacionoxenue GPS/TJIOHACC-ITyHKTOB HEeTIpepHIBHOI perucTpanyy 1 Habronae-
Mble KOCeHICMUYECKHE CMEICHHsI, BBI3BAaHHBIC 3eMIIeTPIACEHHEM TOXOKy.

OnMncel omMOOK cOOTBETCTBYIOT 95 % BepostHocTH. IGS-cTaHIMM MOKa3aHBI CEePhIMH
xpyxkamu, GPS-cranmuu JIBO PAH — cepriMu kBagparuxamu, crannua ARTM u DVGU,
obcmyxuBaemblie [IBOY u [IpumopAI'Tl, — cepbiMu TpeyronsHukamu. benas 3se3na — noso-
JKEHHE SMULEHTpa 3emieTpsicenus 1o JaHHbIM JMA. Texronnueckue mnthl: EBpoasuarckas
—EU, CeBepoamepukanckas — NA, Tuxookeanckast — PA, @umunmunckas — PH, AMypckas —
AM, Oxotckas — OK, SH13sl — YZ. ['paHuLibl ITaBHBIX IUIMT 0003HAYEHBI CIUIOMIHON YE€PHOM
JIMHUEH, MPeInosaraéMblX MUKPOIUIUT — TO4e4HOH. OTHOCHUTENbHAs CKOPOCTh CXOXJICHUS
PA/EU mmurt B paifoHe 3eMIICTpSCEeHHs cOCTaBsIeT 91 MM/Tox (BEIUHCIICHA COMIACHO MOJEIN
MORVEL-1A [17])

HAKJIOHA 3eMHOU IIOBEPXHOCTH MOCTIE 3eMIIETPSICCHUS H3MEHUIICS Ha OOPATHBINA, YTO TTIOATBEPIK-
JTaeT B3aMMOCBS3b BO3MOKHBIX BEPTHKAIBHBIX ABIKCHUN B JaIbHEH 30HE U MPOIIECCOB B 30HE
CyOmyKIuu.

MeTtonoM MHBEpCHH OICHOK KoceiicMudeckux cmemieHnit GPS-myHKTOB B nanbHEH 30HE
OBLTa TOCTpOEHA TUCIOKAIIMOHHAS MOJENh o4dara 3eMJIeTpsCeHHs TOXOKy B BHAE IIOCKOCTH
pa3peiBa pazmepamu 200 % 96 kM (yron npoctupanus 207°, yron nageHus 15°) ¢ paBHOMEpHBIM
CMeIeHneM 1o Heil BenmuuHOo# 33 M mo HampasneHuro 105°. CelficMudecKiii MOMEHT OICHEH
BemmunHo# 1,9 © 10?2 H-m. [TokasaHo, 4To IIaBHAs 4aCTh CEHCMHYECKOTO MOMEHTA ObLia peatu-
30BaHa B pa3pbIBe OTHOCHUTEIFHO MaJIoro pa3mepa. IlocTpoeHHas Mogens 00bACHIET KOCeHCMHU-
YeCKHe TOPU30HTAJIBHBIE CMEIIECHNUS KaK B JAIbHEH, TaK U B OJIDKHEH 30HaX.

HccrenoBanus mokasaiy, 9To MPHU WCHONB30BaHUK MaHHBIX GPS-HaOmioneHwii B manbHei
30HE MOKHO IMOTYyYaTh HEHHYIO0 HH()OPMAIIHIO O T0JIe CMEIIEHUI 3eMHON KOPHI M OTIEPaTHBHO
C BBICOKOI TOYHOCTBIO OIIEHUBATH ApaMETPHI YAAJICHHOTO 3eMJIETPSICEHHS, YTO KpaifHe Ba)KHO
JUTSL CO3MIAHMSI CUCTEMBI KPaTKOCPOYHOTO MPEAYIPEKISHHS O Pa3pyIIUTEIbHBIX I[yHAMH.

[IpoBeneH cpaBHHUTENBHBIA aHAN3 BOJHOBBIX (OPM 3eMIIETPsICEHUST TOXOKY, MOTYYCHHBIX
CEHCMOJIOTHYECKUM W TeoIe3ndeCcKuM MeTogaMu. Pazpaborana meronuka momydenns [ HCC u
CEeHCMHYECKUX 3amrceil ¢ OJMHAKOBHIMH AMIUIHTYTHO-YaCTOTHBIMH XapaKTePHCTUKAMH, W Ha
9TOI OCHOBE YCTAHOBJICHO XOPOIIIee COTMIACHE BOJHOBBIX (opM 3eMiieTpsiceHns: Toxoky, 3adpuk-
cupoBaHHBIX B myHKTax Banmao (VANB), I'oproraexxnoe (GRNB), Xabaposck (GEO0) ECTH
JABO PAH. Ammmutyns! U ¢a3sl konebaHwmii B quanazone yactot ot 0,004 o 0,1 I'n mpakTnaeckn
COBIIAJAIOT, MIX pa3NW4re He MPEeBBIIIaeT omuoKu onpenenenus nonoxenus GPS/TJIOHACC-
MpUEMHHKA. DTO MOXET CIIY>KUTh OcHOBaHHeM mpoxoro npuMeHerns [ HCC B ceiicmomnorum,
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a TakXKe MpHU JalbHEHIIeM U3y4eHHUH COBMECTHOIO UCIIOJIb30BaHUS T€OAEe3MUECKUX U CeHCMHU-
yeckux naHHbeIx [10].

HenaBHo coBmecTHO ¢ kojuteramu u3 MHctutyTa nporaosuposanus semierpsicennii (KHP)
OBUIO OLIEHEHO BIIMSIHUE JJIMTEIFHOTO J1e()OPMUPOBAHHMS, BEI3BAHHOTO CHIIBHBIMH 3eMJIETpsICE-
HUSIMU B 30He cyonykumn CeBepo-Bocrounoll A3nm, Ha 1ojie nepeMeleHnid B 1albHeH 30He.
HccnenoBanue nmocrceiCMUUECKUX CMEIEHHH, BbI3BaHHBIX 3emieTpscenuem Toxoky 2011 r,
MOKa3aJio, YTO B T€UYEHHUE 7 JIET MaKCHMaJIbHOE 3HaYeHHE MOCTCEHCMHUECKUX IepeMelieHUi
npesbickio 90 MM. TlomydyeHbl XapakTEpUCTHKHU IOJIS TOCTCEHCMUYECKuX JedopManuii ora
Jansnero Bocroxa Poccuu u conpenensHbix Teppuropuil. Ha ocHoBe peonorudeckoit Mmopenu
MakcBesuia JaHbl HOBBIE OLIEHKU BSI3KOCTH acTeHOC(epbl SIHOHOMOPCKOTO peruoHa — nopsaKa
(1,5-2,3) - 108 ITa-c [23].

3. BriepBble MeTOIaMH CITyTHUKOBOH T'€0/I€3UH YAaloCh 3aMKCUPOBATh U U3YYUTh pacipe-
JIeJIeHNE KOCEHCMHUYECKHUX CMEICHU, BBI3BAHHBIX MOIIHBIM IITyOOKO(OKYCHBIM CEHCMUYECKUM
cobbITeM — OxoToMOpckuM 3emyietpscenneM (M = 8,3), mpousomeamum 24 mast 2013 1. [16].
Jlig momyueHHMs KOCEHMCMUYECKHX CMEIEHUH 36MHOM KOpbI MCIOIb30BANIUCH JaHHBIE HEIpe-
priBHBIX 'HCC-Habmonenuii ¢ marom nuckpernsanuu 30 ¢ B mynkrax ECT'H JIBO PAH, Kawm-
yarckoit GPS-cetu I'C PAH, cetn MexnaynapomnHoit GNSS cinyx0s1 (IGS) u camom ceBepHOM
nyHKTe SInoHckol HanroHaabHOM reopnHaMuyaeckoit cetn GEONET — Wakkanai.

MakcumanbHble BETMYMHBI TOPU30HTAIBHBIX MOJBIKEK JocTuraoT 15 mm (mynkt MIL1),
BEpTHKaIBHBIX cMeteHni — 19 mum (cranums APCH) (puc. 6, a). Kak BUIHO U3 pucyHKa, yBepeH-
Ho peructpupyeMbsle ' HCC-meTogamMu ropu3oHTagbHbIE KOCEHCMUYECKUE JBUKEHUS 3€MHON
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Puc. 5. TopuszoHTanbHble KocelicMUYecKre CMEIIEeHHUs 3eMHOI KOpbI, HHUIIHMPOBAHHbBIE
3emuierpsicenrieM Toxoky 11 mapra 2011 1., BBIYMCIIEHHBIE B y3JIaX PETyJISPHON CETKU C
marom 1° x 1° (TeMHbIe CTPEJIKH)
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KOpbI OXBaTWJIM MIPAaKTHYECKH Bce modepexne Oxorckoro mMops, 1m-oB Kamuarka, o-B CaxanuH,
nobepexbe Tarapckoro nposusa. BepTukanabHbIe OABIKKY (pUc. 6, 6) Hauboee BBIPaKEeHBI
B JIaHHBIX Ha 1-oBe Kamuarka (ormyckaHue) u ceBepHOH 1mosioBuHe 0-Ba CaxanuH (OTHSTHE).

AHanu3 BpeMEHHBIX PAJOB CTAHIUI 3a HECKOIBKO MecAleB rnocyie OXOTOMOPCKOTo 3eMile-
TpsICEHHs HE BBISBUII 3aMETHBIX IOCTCEHCMUYECKUX CMELIEHHH, YTO MOXET OBITh OOBSICHEHO
Kak OoJbLION NTyOMHOM ovara 3eMJIeTpsCeHHs, TaKk U (PU3MYECKHMHU CBOWCTBaMH THUXooKeaH-
CKOi1 TnTOC(EpHOH IUINTHI, B TIpeiesiax KOTOPO# JIOKaIM30BaH CeHCMOpa3phIB.

ITo naHHBIM O KOCEHCMHYECKUX CMEHICHUSAX B 27 IMyHKTAaX HAOIIONCHUMN, PACTIONOKECHHBIX
Ha paccTossHuAX 300—1100 kM OT SMULIEHTPA, U HA OCHOBE UMEIOIIENCS CEHCMOIOTHYECKON HH-
(hopMarMu ocTpoeHa UCIOKalMOHHas Mozielb oyara OxoToMopckoro 3emierpsicenusi. Celic-
MOpa3pbIB MPEACTABIECH €IUHCTBEHHON HAKIIOHHOM IJIOCKOCTBIO C OAHOPOJHBIM CMELICHUEM
(MexaHu3M ouara — copoc).

Ha puc. 6 nmoxa3aHsl oIS TOPU30HTAIBHBIX U BEPTUKAIbHBIX KOCEHCMUUECKUX CMELICHUH,
pacCUMTaHHBIX C HCIOJIb30BAHUEM ONTUMAJILHON MOJENH, COOTBETCTBYIOIIEH MHHMMAaIbHBIM
HEBsI3KaM HaOIIOAEHHBIX M BEIYMCIEHHBIX CMEIIEeHUH. Pe3ynbraTsl MOEeIMpOBaHus YIOBJIETBO-
PHUTENIHO KQYECTBEHHO U KOJIMYECTBEHHO OOBSCHSIOT HAOIOIaeMble KOCEHCMUYECKHE CMellle-
HUS U HaKJIaJbIBalOT OIPaHMYEHUs Ha pa3Mephl odara 3emieTpsicenus. ViMeromuecs OTKIOHe-
HUSI BBIYMCIICHHBIX U U3MEPEHHBIX BEKTOPOB MO/IBUKEK MOTYT OBITh OOBSICHEHBI ITPEXK/E BCETO
UCTIOJIb30BaHUEM YIPOIEHHON MOJENN oyara — HaKJIOHHOM IUIOCKOCTBIO C OJTHOPOAHBIM CMe-
IIEHHEM — M BBIOpaHHBIMH (PU3NUECKUMH TTapaMeTpaMu Cpepl.

Takum oOpazom, Briepsie Ha ocHoBe GPS/TJTIOHACC-Habmonenuit onpenenens! Gpokaib-
HBII MEXaHM3M M CEHCMHYECKH MOMEHT YHHKaJIbHOI'O CEHCMUYECKOrO0 COOBITHS — CHIIbHEH-
IIEro 3a BCIO MCTOPUIO MHCTPYMEHTAJIbHOU celicMoioruu rirybokodokycHoro OXoToMOPCKOTo
semnerpscenus (M = 8,3), mpousomenuero 24 mas 2013 r. 8O3y 3anaiHoro nobdepexns Kam-
yarku [16].

4. PaccMOTpeHBI pa3nuiHble Mojen cxoxaeHns: CeBepoamepukanckoii (Oxorckoii) u Epa-
3UHCKOH JTMTOC(HEPHBIX IUIUT, FPAaHHULIA KOTOPBIX ITPEACTaBIeHa CUCTEMOH IIaBHBIX CyOMepHUIn-
OHAJIbHBIX pa3ioMoB 0-Ba CaxanuH. J{Js 100KHOH, LIEHTPaIbHON U CEBEPHOM YacTell OCTPOBHOM
CYIIU TIOJIy4YEHBI IIEPBBIE OLIEHKH ITyOWHBI 30HBI MEXaHMYECKOTO KOHTaKTa (KaIUIMHIra) JINTO-
c(hepHBIX IUTUT, XapaKTePU3YIOIINE CCHCMUYECKHI TTOTCHIIUAT PAOHOB HcceqoBaHus [2].

Jns aHanmM3a MeEKCEHCMHUYECKHX CKOpOcTeH /1e(OpMUpPOBaHHS 3€MHOW ITOBEPXHOCTH
o-Ba Caxanun ncnons3osansl 1anHbie GPS/TTIOHACC-na0mtoneHni B IyHKTaX perHOHaIbHBIX
reoguHamMuueckux ceteit u nannele cranuuii ECI'H JIBO PAH, pacnonoxeHHBIX Ha OCTpPOBE.
MesxceiicMudecKie CKOPOCTH TOPU30HTAJIBHBIX CMEILIEHUH 3eMHOM MOBEpXHOCTH 0-Ba CaxauH
BBIYMCIIEHBI OTHOCUTENBHO EBpasuiickoii minthl (puc. 7). CKOPOCTH IyHKTOB YBEIHMYHBAIOTCS
C 3arajia Ha BOCTOK, JOCTUTasi MAKCUMaJIbHBIX 3HAYeHUIT 0KoJI0 9 MM/To1 Ha tore, 6 MM/TO — B
LEHTpe 1 5 MM/TOIl — Ha ceBepe 0CTPOBa. BeKTOpBI cKOpoCTel NMMEIOT CyOLIMPOTHOE HaIpaBlie-
HU€, IPaKTUYECKU NepHEHAUKYISIPHOE ININTOBOM IpaHULIE.

Jedopmanuy 3eMHOI MOBEPXHOCTH CEBEPHOM YacTH OCTPOBA HAMWIYYIIMM 00Opa3oM Co-
IJIaCYIOTCS C MOJEJIBHBIM PEIIEHUEeM JUIsl TPaHULbI TMTOC(EpHBIX IUINT, mpoxomsiueit no Cee-
po-CaxanuHckoMy paziomy. CKOpOCTh CXOXKIEHUS TUIUT — 7,8 MM/TO NIpH DiTyOMHE KaIUTMHTa
okoj0 13 kM. MeTosimka BeIYHCIIEHHS IIyOWHBI KaIUIMHTa IMOAPOOHO npexcTapieHa B [9]. s
LeHTpaJbHOU YyacTh 0-Ba CaxanuH Haubojee KOppeKTHa MOJIENb B BUJIE TPAHUILIBI C IBYMsI pa3-
nomamu — LenTpanbHo-Caxanuackum u 3anagHo-CaxanuHcKuM. CKOPOCTh CXOXKACHHUS TLTUT
JuIsl 3TOrO paiioHa coctasiser 8,0 MM/ro, ITyOMHa 30HBI MEXaHHUYECKOTO KOHTaKTa o0oMX
paznomoB 30—40 kM. Ha rore ocTpoBa Hamiydlllee COINIACOBAHHE MU3MEPEHHBIX U MOJIEIbHBIX
CKOPOCTEH MOITy4eHO AJIS TPaHULIBI IUIUT, PEeICTaBICHHON AByMs pa3noMamu — LleHTpanbHO-
CaxamuackuM U 3anagHo-CaxanuackuM. OTHocuTeNnbHO EBpa3un cKOpOCTh CXOXKIEHHS IIUT
cocrasiusier 10,2 mm/ron npu nityOrHe KaruimHra ~20 KM.

Ha ocHOBe MeXCeHCMHYECKHX CKOPOCTEH BBINOJIHEHO MOJAEIUPOBAaHUE J1e(OpPMUPOBaH-
HOTO COCTOSIHMS 3€MHOM ITOBEPXHOCTH CeBepa, LIEHTpaJlbHON uyacTH U lora o-Ba CaxaiuH.
[TpeobnanaronM 1e(OPMaIOHHBIM PEXUMOM SIBJSIETCSl C)KaTHe OCTPOBHOW CYIIH, OIHAKO
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Puc. 7. Mexceiicmuueckne GPS-ckopocTn ropu3oHTANIBHBIX edopMmaru

a —ror octposa (nepuoz HadmroaeHni 1999—2009 rr.); 6 — nenTpanbHas 4actb octposa (2000-2005 rr.); 6 — ceBep octposa (2003-2006 rr.). Pasnomsr: I — CeBepo-Caxanunckuid, I — LlenTpanbHo-

Caxanunckui, 111 - 3ananno-Caxanuuckuii, [V — BepxHenunsryHckui, BekpbiBiuuiics B pesynbsrare Hedreropekoro semnerpsicenns 1995 . (M, = 7,0)

—_
[o)

IPOCTPAHCTBEHHOE paclpeesieHHe Jie-
¢dopmanuii HeopHOponHO. CokpalleHne
3€MHOM KOpbI MPOUCXOAUT B OCHOBHOM
B CyOIIMPOTHOM, IOr0-3allalHOM U CeBe-
po-BocTOuHOM HampasineHusx. Hapsany
CO C)KaTHUEM Ha CEBEPE U B LEHTPAILHOU
YacTH OCTPOBA BBIACIIAIOTCA 00aCTH UH-
TEHCUBHBIX Jle(opManuii MpaBoCTOPOH-
HCTO CABUTaA. PeruonanbHas Ir¢oOAMHaAMU-
gyeckas 00CTaHOBKAa HaXOAUT OTPaKEHHE
B CEHCMHUYHOCTU OCTpPOBA: B pailoHax
UHTCHCUBHOTO JC(OPMUPOBAHHS 3EM-
HOM TMOBEPXHOCTU MPOABJISACTCA ITOBBI-
IICHHAs celicMUUYecKass aKTUBHOCTbH IO-
CJIE/THUX JIET, TOTJa KaKk 00JIaCcTH HU3KHX
cKopocTeil nedopmanuii  KoppenupyoT
C 30HaMH ca0oii U pa3peKCHHON celic-
MUYHOCTH [8].

YcTaHOBIICH XapaKTep COBPEMEHHOTO
karmHra Tuxookeanckod um OXOTCKOM
JMUTOC(EPHBIX TUIHT. B amuieHTpansHon
30He aymieta CHMYIIHPCKUX 3eMile-
tpscenui 2006 . (M = 8,3) u 2007 .
(M = 8,1) y’Ke B TCUEHHE HECKOIBKHX
JIET MJET 3aTyXarol[Ui IMpolecc MOCT-
ceifcmuyeckoil penaxcaruu. CKOpOCTH
penakcanyuy B LEHTpajdbHON dactu Ky-
PUIBCKOM OCTPOBHOM IyTd, B OTIMYHUE
OT ceBepa M ora, HalpaBJIeHbl B CTOPO-
Hy I1yOoKoBoJHOTO xenoda. Henocpen-
CTBeHHO nocie CHUMYHIMPCKUX 3eMmiie-
TpaceHud oHu jpocturanu 10 cm/ron, a
3aTeM eXerofHo yMeHblanuchk Ha 30 %
[9]. B 2012 . ckopocTH peniakcaiuy CHU-
3WIHCH 10 2,5 cm/rox (puc. 8), 9To cO-
OTBCTCTBYET IMPOAOJDKCHUIO M3MCHCHUSA
TEOMETPUM CLEIUICHUs THXO0OKEeaHCKOH
U OxoTcKoit muTocepHBIX IUIUT U yBe-
JINYEHUIO BA3KOCTH acTeHOC(EPhI B ITOM
paiione ot 2 x 10" ITa-c B 2007 1. 10
108 ITa-c 8 2009 1. [18].

YCTaHOBIEHO, YTO CKOPOCTU IIOCT-
CEHCMUYECKON peJlakCcalluy Halpabie-
HBl B CTOPOHY INIyOOKOBOJIHOTO ejo0a.
Cuennenune Tuxookeanckoit u CeBepoa-
MepHKaHcKoi (OX0TCKOiT) IMTOChEpHBIX
IUIAT OTCYTCTBYET B L[eHTpaJ'II:HOﬁ qacTu
JIYTH OT 0-Ba XapUMKOTaH JI0 0-Ba YPYII.

Pesynbrarel  uccnenoBaHuil  1arOT
YHHMKAJIbHBIE HHCTPYMEHTAJIbHEIE CBEJIE-
HUS O COBpeMeHHOM reoquHaMuke Caxa-
nuHO-KypHiibCckoro peruoxa.



Puc. 8. I'padmku cpenHecyTouHOH mO-

BTOPSIEMOCTH  KOOpDJHHAT  CTaHIUU
o-Ba Keroit (Kypunbckue ocTposa)
(cM. puc. 1). BeprukanbHblif  IyH-

KTHp — Jarbl Jgymiera CHUMYMIUPCKUX
semserpscennii 15.11.2006 . (M, =8,3)
u 13.01.2007 r. (M, = 8,1), 3emnerps-
cenus Toxoxy 11.03.2011 . (M =09,1),
OxoTckoro r1y00Ko(OKYyCHOTro 3emiie-
Tpsicenus 24.05.2013 . (M = 8.3)
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5. Ha ocHoBe mHcTpyMenTansubix HaOmonenuii ECI'H /IBO PAH ompenenen MexaHH3M
ovara Yaunrckoro semnerpacenus (M, = 5,8), mpousomemnmero 16 mapra 2010 . Ha ceBepo-3a-
nane CaxanrHa B BEpXOBbsX pek Yaunra u [lorubu (puc. 9). Ilo naHHBIM MakpoceiHcMU4eCKOro
o0crnenoBaHus, 3eMJIETPSICEHNE OLTYIIAJIOCh HA 3HAYUTEIbHOIN yacTu Teppuropuii CeBepHOTO
Caxanuna u [lpuamypbst. AHaJIN3 HHCTPYMEHTAIBHBIX JaHHBIX O3BOJIMI IPOBECTH KOMITJIEKC-
HOE€ HCCIIeIOBaHNE CEHCMUYECKOTO pekMMa B SIUIICHTPAIbHON 30HE YaHI'CKOTo 3eMieTpsice-

HUSL: ONPENIeNIUTh KOH(DUTYpanuio u
pa3Mepbl 04aroBoil 30HbI, BBISIBUTH
0COOEHHOCTH  TPOCTPaHCTBEHHO-
BpeMeHHOro (opMupoBaHust ad-
TEpUIOKOBOM CEpUU 3eMIleTpsice-
HUH, CMOZEIUPOBaTh IIOBEJCHUE
celficMUYecKoro mpolecca B o4aro-
BOH 30HE.

‘YcTaHOBIIEHO, YTO 3eMIIETpsice-
HUE C TOABIKKOW B30pOCO-CIABHU-
TOBOTO THIIA IPOM3OILIO B YCIO-
BUSIX CYOLIMPOTHOTO C)KaTHsl, 4TO
B IIEJIOM XOpPOIIO COINIacyeTcs ¢
COBPEMECHHBIMU TMPCACTABICHUAMU
0 xapaktepe aehOopMHUPOBAaHUS B
npenenax CesepHoro CaxanuHa.
IIpu ocHoBHOM TOMukKe 16 Mapra
2010 r. pa3psIB B 04are mpoU30IIeI
[0 IIJIOCKOCTH, OPUEHTHUPOBAHHOMN
CyOMepUIMOHANIBHO, a BCIaphIBa-
HHE pa3pblBa IPOUCXOJMUIIO C fora
Ha ceBep. [IpoTshkeHHOCTD obnacTu
a(TepIIIOKOB COCTAaBHIIA TIPUOITH3H-
tenpHO 30 kM [6].

6. VccnenoBaHbl xapakrep Ha-
NPSDKEHHOTO COCTOSHHUSL U TOJIe
YIOPYIUX HalpsDKEHUH B 3€MHOHU
Kope 0-Ba CaxaJluH Ha OCHOBE Ma-
TEPUAJIOB, MOJYYCHHBIX 110 PE3YIIb-
TaraM OIIPEACIICHUN MEXaHU3MOB
o4yaroB CHIIBHBIX SeMHeTpHCCHHﬁ
u ux adrepriokos [7]. Tlomydenst

52,5°

52°

141,5°

142°

142,5° B.4.

?_"3 KM

141,5°

52,5°

52°

O M=5,7

(04,0<M<5,0
0 3,0<M<4,0
©2,0<M<3,0

142°

Puc. 9. [TonoxeHue 3MULIEHTPA ITABHOTO TOTYKA Y aHICKOTO 3eMIIETPSI-
cenns 16.03.2010 r. (M, = 5,8), o6maka aTepIIokoB U CErMeHTa pas-
JIOMHO}1 30HEI. Ha Bpe3ke moka3aH MeXaHH3M odara 3eMJIETPSICEHUS B
HWKHEH MpoeKuuy (HokansHoit nomycheps

IIpeACTaBUTENbHBIE TaHHbIE 0 HanbojIee BepOATHOM HaIpaBIEHUH NOABIKEK B 09arax CHIbHBIX
3EMJIETPSICEHUH C IPUBA3KOM K aKTUBHBIM I'€OJOTMYECKUM CTPYKTypaM peruoHa. Pesynbrarbl
MOCJIEAHUX UCCIIEAOBAaHUN HOBEHIIEH TEKTOHUKHM PETMOHA COIOCTABIIEHBI C XapaKTEpPOM U Ia-

paMeTpaMH CercMOIMCIOKAMN CaxaTMHCKUX 3eMJIETPSICEHUH.
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I/I3yquI/Ie napaMeTpoB CaxaJIUHCKHUX 3CMJIeTpHCCHI/Iﬁ U UX COINOCTAaBJICHUC C MPOCTpaH-
CTBCHHOM CprKTypOﬁ a(l)TepHIOKOBOI‘O PEKUMa MO3BOJIMIIN IMOJTYUYUTh HOBBIC JAHHBIC O MEXa-
HHU3MaX BOZHUKHOBCHHS 3eMHeTpHCGHI/II71 1 KUHEMATUYCCKUX XapaKTCPHUCTUKAX MpoLecca BCa-
PBIBaHUA Pa3pbIBOB B HIMPOKOM JUATIA30HC MArHuTyd. I[J'IH 3TOro OBLIO MMPOBEACHO AC€TAJIBHOC
HCCIICOO0OBAHUEC OYAaroBbIX 30H CUJIbHBIX CaXaJIWHCKHUX 3eMHeTpHCCHI/Iﬁ, BBITIOJIHEHO MIEPEOIpeac-
JICHUC IIOJIOKCHUS O4YaroB 3CMHeTpHCCHHﬁ Ha COBPECMCHHOM YPOBHC U IpOaHaJIM3UPOBaHa COBO-
KYNHOCTb MapaME€TpOB CEMCMOIUCIIOKAITUH. KpOMe TOr0, OCYIIIECTBJICHA CEMCMOTEKTOHUYECKAs
IMMpUBA3Ka O4aroB 3CMHeTpHCCHI/Iﬁ K aKTUBHBIM I'COJIOTHUYCCKUM CTPYKTYpaM pEeruoHa.

Ha puc. 10 npeacTaBjicHa YTOYHCHHAA CEeMCMOreoIoTHUecKas MoJIEb peruoHa. HOKa3aHO,
YTO I10JIC TCKTOHUYCCKHUX Hanpﬂme}mﬁ o-Ba CaxanuH BOCIIPOM3BOAUT IJIaBHBIC 0COOEHHOCTH
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Puc. 10. ITonoxeHue OYaroBBIX
30H CHJIBHBIX 3EMICTPSCCHMIT
o-Ba CaxaJMH OTHOCHTEJILHO
pa3IOMOB PAa3IMYHBIX KHHEMa-
THYECKUX THIIOB M HAIPaBIICHMIT
PETHOHAIBHOTO TEH30pa Harps-
JKEHHUHN CIKATUS M PACTSDKCHHS.

1 — ocu cKatui: @ — C y4eToM,
0 — 0e3 ydera MarHHTYZBI, 6 —
CpefiHee 3HAYCHHE HAINPSUKCHUH
CKaTtusl peruoHa B 1uenoM (0e3
ydera MarHUTyAbl); 2 — OCH pac-
TSOKCHUS: @ — C y4eToM, 6 — 0e3
ydeTa MarHuTy/sl; 3 — O4aroBbIc
30HBI ¢ PabOYMMH INIOCKOCTSIMU
(Oepr-mTpuxamu  yKazaHbl
MPaBJICHUS MAJICHUS IIOCKOCTEH)

Ha-



KOpOBOI1 celicMuuHOCTU. B gacTHOCTH, 3eMHas Kopa OCTPOBa pa3JielieHa Ha OT/IeJIbHbIE YCTOM-
YHBBIE B IIPOCTPAHCTBE 30HBI C MPeodiaJaHueM B HUX CyOIIMPOTHO JIMOO JHAaroHaIbHO OPHEH-
THUPOBAHHBIX CXKMMAIOIIUX HAMpspKeHUH. OTMe4aroTCsl BpeMEHHbBIE BapUalUy MT0JIs HaNpsDKEHUH
3a MOCJIEIHUE HECKOJILKO COTEH JIET. B 1iesiom cTpyKTypa ocTpoBa XapaKkTepu3yeTcs CyOmmpor-
HBIM C)KaTHEM, YTO COIIaCyeTCsl C COBPEMEHHBIMU TIPECTaBICHUMH O Tporecce aedopmupo-
BaHUsI PETUOHA 110 TaHHBIM Ie0/Ie3MYeCKUX HaOmroneHui [2].

ITonmy4yeHHble pe3yabTaTbl UMEIOT MIPAKTUYECKOE 3HAUYCHHE NIPU CeHCMUUYECKOM palioHUpOBa-
HHUH M MOTYT OBITH MCIIOJIb30BaHbl B METOJMKE BEPOSITHOCTHOTO aHaJIM3a CEHCMHYECKON orac-
HOCTH.

Heo0xonnmo 3aMeTHTh, YTO BCIIEICTBHE OCOOEHHOCTEH PacIlOIOKEeHUs CEHCMUYECKOi ceTn
Ha 0-Be CaxalliH He BCeT/]a MOXKHO JaTh KOPPEKTHOE ONPEIENEHUE BCEX 0UaroB 3eMIICTPACEHU.
TeM He MeHee ynanoch COCTABUTh MAKCUMAJIBHO MOJIHBIIN KaTaJloT MEXaHU3MOB 04aroB KOPOBBIX
3emierpsiceHnid 0-Ba Caxanus 3a 1962-2011 rT. 1 MeXaHU3MOB a()TEPIIOKOB CHIILHEHIITUX CO-
ObrTuii. [TapameTpsl MEXaHU3MOB 04aroB OBUTH ONpE/IENICHb], IPOAHATU3UPOBAHBI U NIPEACTaB-
JICHBI B COBPEMEHHOM YHU(DHIIMPOBAHHOM MEXIyHapoaHoM (opmare [7].

7. BhInonHeHo KoMIIeKCHOE uccnenosanine CkoBopoauHCKoro semyerpsacenns (M = 6,0),
npouzomesmero 14 okraops 2011 r, — caMoro CHIBHOTO CEHCMHUYECKOTO COOBITHS 32 BECH ITe-
PHOJ MHCTPYMEHTAIBHBIX CeCMOIornyeckux HabroneHni B Bepxuem I[Ipuamypse [15]. Ompe-
JIeJIeH MEXaHU3M o4ara 3eMJIETPACEHUs 110 3HaKaM NepBbIX BCTyIUIEHUH. B kadecTBe ncxonHoi
nHdopmaruu ucnosnp3oBatuch MHCTpyMeHTanbHble naHuble ECIH JIBO PAH, moGanbHOi
celicmorpaduueckoii cetn IRIS, pernoHanbHbBIX celicMonormueckux cerel CaxalMmHCKOTO U
Baiikansckoro ¢ummanos I'C PAH. [loixyuyeHHOe pelieHHe ONMUCHIBAET CABHIOBBIA MEXaHU3M
C CyOBEpTUKAJIILHBIMH HOJAIBHBIMH IUIOCKOCTSIMH, OJJHA M3 KOTOPBIX OPUEHTHPOBAHA IOYTH
CTpOTo Ha 3amaj, apyras — Ha ror (puc. 11). Mcxoas U3 npoCcTpaHCTBEHHOTO pacHpeieICHUs
aTepUIOKOB M TEKTOHUKH PErHOHa CIeIyeT, YTo MeXaHu3M odara CKOBOPOIAMHCKOTO 3eMile-
TpsiCEHHs — CyOIMPOTHBIH JIEBOCTOPOHHUI CABUT. DTO COBHAJAET C THIIOM OCHOBHBIX Pa3JIOM-
HBIX HapyIIEHUI peruoHa U MOATBEPKIACT MPOAOIKAOLINECS TOPU30HTAIIBHBIE TepEMEIICHUS
B1oJIb 3anagHoro ¢uanra FOxxHo-TykypuHrpckoro pasnoma. [lapamerpsl 3emieTpsiceHus! CBU-
JETENLCTBYIOT O JOCTATOYHO BHICOKOM CEHCMMYECKOM NOTeHUane Tepputopun (M, = 5,9-6,4).

c.uw, o UJ
O Moz Cmanoedly
1
O 5,0<M<6,0 00 /
s5e| O 4.0<M<50 J 'i 1.6 W2
'

e

—_—
Puc. 11. TekrtoHu- o 3
YyecKas cxema pamo- (0]
Ha CKOBOPOJMHCKO- . &
IO  3eMIETPSCEHHs 54 / niﬁ?:u
14102011 & u Amazap™
SIULEHTPBl  KCTO- 5
PHUCCKIX  3eMuIe- - Mzor.o—‘:)""' E o
TPSICCHUI. ()L ‘.lc,(u“
] — MarHUTYza 3EeM- ‘omuaHO'on
nerpsacennii; 2 — 53° ) :
pasiomer; 3 — ma- P Moxa(Knaity ‘e
CEJICHHBIC IIYHKTBI. py
Ha Bpe3ske B mpaBom - .
HIDKHEM ! \;H?‘o‘; rd

yIly TOKa- < cun

3aH MEXaHU3M OYa- y
ra CKOBOPOIMHCKO- o
TO 3eMJIeTpAACCHN 121° 122° 123° 124° 125° 126° 127° 8.0
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ITonmy4yeHbl HOBBIE AaHHBIE O 3aKOHOMEPHOCTSIX 3aTyXaHHsl OILYTHMBIX COTPACEHHUH ¢ pac-
CTOSTHHEM, YTO KpaifHe Ba)KHO JUI yTOUHEHHUs ceiicMuueckoro paitonupoBanust Bepxuero IIpu-
aMmypbsl.

8. Ha ocHoOBe karasora, BKIIO4aromero qanueie o 12 063 3eMneTpsceHusix ¢ THIOLEeHTpaMu
nryOuHOM 710 50 KM, IpoBeneH aHanu3 cecMU4YHOCTH Tepputopuu [Ipuamypbs u [IpuMopbs
¢ 1865 mo 2015 r. [12]. PacpeneneHue kopoBoi CEHCMUYHOCTH TEPPUTOPHH UMEET HEPaBHO-
MepHbIi Xapakrep. HanGounblee 4nciio 3eMieTpsceHnit, B TOM YHCIIE CAMBIX CHIIBHBIX, TATOTEET
K TpeM ceiicMudeckum nosicam — CranoBoMmy, SIHkaH-Tykypunrpa-CokTaxaHCKOMY Ha BOCTOY-
HOM (nanre Monrono-OxoTckoro JimHeamenTa U TypaHo-CenemMKHHCKOMY. PekoHCTpyKIust
apaMeTPOB HANPSKEHHOTO COCTOSIHUS 36MHON KOPbI PETHOHA OCYIIECTBIEHA C UCIIONb30BaHU-
€M MEeTOfIa KaTaKJIACTUYECKOTO aHaJln3a MEXaHM3MOB ouaros 3emierpsicenuit [11]. Ilomyuenst
OLIEHKH HaIPaBJIEHUS OCEHl perMOHAIbHBIX HANPSDKEHUH COKATUS U PACTSKEHUS JUIS IBYX y4acT-
KOB CEBEpPHOM rpaHUIbl AMypCKOW ITUTH U Angano-CTaHOBOTO OJI0Ka, pa3ieiCHHBIX 30HOU
CEHCMMYECKOTO 3aTHIIbSI.

9. Mmuoronernumu reonezndeckumu  GPS/TJIOHACC-nabmoneHnsiMM Ha TEPPUTOPHU
Bepxuero [Ipuamypbst ycTaHOBIIEHO TOPH30HTAIBHOE CMEIIEHNE OOJIBITMHCTBA OJIOKOB PETHOHA
B IOT0-3aI1a/IHOM HalpaBJIeHUH cO cpenHer ckopocThio 11 Mm/roa. IIpeobnanatoiee ieBocTo-
pOHHEE HamnpaBJICHUE JIBH)KEHHUS! OJIOKOB COBIA/IAET C TUIIOM OCHOBHBIX Pa3JIOMHBIX Hapylile-
HUI PETHOHA U COOTBETCTBYET Oy(epHOI 30HE CeiCMOAKTUBHBIX CTPYKTYp, CEBEpHas IpaHuUIa
koTopoit poxonuT no OnexkMo-CTaHOBOMY CEMCMUYECKOMY MOsCY, a IKHas — 110 MOHromo-
OxoTckoMy pasznoMy. PailoHBI ¢ MaKCUMaIbHBIMU 3HaUEHUSIMU JUBEPTE€HIIMY IPOCTPAHCTBEHHO
COBMEIICHBI C 30HaMH NOBBIIIEHHOH CEHCMHUYHOCTH, IpaHULIaMU OJIOKOB M y3JIaMH TIepecede-
HUSI pa3pbIBHBIX HapymeHWH. V3 KOMIJIEKCHOTO aHayin3a TeoNIoro-reo(pu3nYecKuX NaHHBIX H
OLIGHOK CKOpOCTEHl CMeIleHHs] MyHKTOB I'e0JMHaMU4eckoro nonurona Bepxuero IIpuamypes
CIeIyeT BBIBOJ O KHHEMaTHUECKOH HEOAHOPOoAHOCTH MOoHroi0-OX0TCKOro CKJIaayaToro mnosca
Ha COBPEMEHHOM 3Talle ¥ HATMYUH CII0KHOW KapTHHBI IIPOUCXOSIIIMX 31ech Aedopmaruii. Xa-
pakTep TeKTOHHYECKOTO pekruMa B npeaenax MoHrono-OXOTCKOro CKIaadaToro nosca mo3Bo-
JISIET COOTHECTHU ero ¢ Oy(epHOH, MM TPaH3UTHOM, 30HOH, B Ipe/enax KOTOPOi peann3yroTcs
TEKTOHUYECKHE HAMPSDKEHUs, BOSHUKAIOIINE U3-32 PA3IUYHON KMHEMATUKH OKpPYXKAIOIIUX €ro
TEKTOHHYECKUX eAUHHIL [5].

Me:knyHapoaHOe COTPYAHHYECTBO

Opranuzauuss ECTH IBO PAH u nanublie, noayyeHHbIE B XOJ€ BBIIOJHEHUS YKa-
3aHHOH BBIIIE IPOIPAMMBI, TIOCIYXXHIH OCHOBOI ITOJHOIIEHHOTO MApTHEPCTBA U TECHOTO CO-
TpyaHHUYecTBa ¢ komneramu u3 SInonuun, FOxuoit Kopen u Kuras. B Teuenue psaa net ucnonHu-
TEJIV IPOTPAMMBI aKTHBHO yYacTBYIOT B POCCHICKO-SITOHCKUX MpoekTax «lccienoBanus ceic-
MoTeKTOHUKH Oxotomopckoil mmTs» (2005-2010 rr) u «'eonmnamuka ansHero Bocrokay
(2010-2014 1., 2015-2020 TT.), BHITOTHACMBIX HHCTHTYTaMU POCCHIICKOH akageMuH HayK U
coobmectBoM yHHBepcuTeToB Anonun. B 2013—2015 rT. BEIMONHEH POCCHICKO-SIITOHCKHI TIPO-
eKT PODU «MccnenoBanue BSI3KOYNPYTUX CBOMCTB CTPYKTYp Mo SINOHCKUM MOpPEM U UX B3au-
MOCBSI3U C COBPEMEHHOW TEKTOHHUKOW CEeBEpO-BOCTOUHOU A3uu 1o naHHbeM GPS-HabmroneHuin
(13-05-92101 AD).

Hauunnas ¢ 2013 1. ycnemHo pa3BuBaeTcsi COTpyAHU4eCcTBO ¢ MTHCTUTYTOM IporHosa 3emiie-
TpsICEHUH, BXOJIIMM B cTpyKTypy Ceiicmonornaeckoro 6topo Kuras (1. Ileknn). CoBMecTHO ¢
KATalCKUMH KOJJIETaMU M3Y4aeTcs COBPEMEHHAs! T€OIMHAMUYECKasi aKTUBHOCTb CEBEpPO-BOC-
toka Kuras u roro-socroka Poccun. B 2017-2018 rr. peanuzoBan coBMecTHbIN mpoekT Poc-
cuiickoro GoHza GyHAaMEeHTAIBHBIX HecleoBaHui 1 [ocynapcTBeHHOro (poHIa ECTECTBEHHBIX
Hayk KHP «CoBpemeHHast TEKTOHHMKA M peojIorHdeckre cBoiicTra mutocdepsl Cerepo-BocTou-
HOW A3uH (ceBepo-BOCTOK Kuras u roro-soctok poccuiickoro Jlaapaero BocToka) mo maHHBIM
oobenuaenus Habmonennii [ HCC-ceteit Kurtas u Poccun» (17-55-53110 TOEH_a).

20



CosmecTHO ¢ rpynmoi npo¢. Xupoaku Takaxamm (Hiroaki Takahashi) u3s MHctutyTa cetic-
MOJIOTMH U BYJIKaHOJIOTMM YHHUBepcurera Xokkaiao (r. Cammopo, fInmoHus) ocyliecTBiseTcs
ModTaIHasl pa3paboTka CHCTEM paHHEro NPeayNnpexICHUs O IyHaMH B akBaTopuu SIMOHCKO-
TO MOpsl, B TOM YHCJ€E C MCIOJIb30BAHUEM CO3/IaHHOM ceTu MocTosiHHO AeicTByromux 'HCC-
nyukros ECI'H ZIBO PAH.

B pamkax 3TuX ¥ ApYrux IpOEKTOB MPOBOIMWINCH U IPOBOJSATCS UCCIIEAOBaHUS, HAIIPaBIIEH-
HbIE€ Ha OLICHKY M YyTOYHEHHE CECMUYECKON ONMacCHOCTH, NMPEeaYyNpexkACHUE NMPUPOIHBIX KaTa-
cTpo(h — 3eMIIeTPSICEHUH, IlyHAMH ¥ W3BEPKEHHUI BYJIKAHOB.

3akiaruenne

Opranuzanust ECT'H J/IBO PAH norpe0oBaina ycuiunii HECKOIBKHX IECSITKOB COTPYA-
HUKOB M3 IIECTH MHCTUTYTOB. OOmue 3atparel 3a nepBbie 7 neT (2008-2014 rr.) npeBbicuim
50 muH py0. (mprobpeTeHne 000PyI0BaH, OTKPHITHE HOBBIX ITyHKTOB HAOMIONCHHUS, SKCILTya-
TaIys CETH, OIJIaTa KaHaJIOB AJIs IIepelady JaHHBIX B PEKUME PEaTbHOTO BpeMEHH, 00padoTKa
MepBUYHOIN MH(POPMANNH), TIPH STOM €XerogHoe (MHAHCHPOBAHUE NCCIIEIOBAaHNH U3 Olo/pKeTa
JBO PAH cocrasszio 1,5 mitH pyo0.

B BbINoNIHEHNH ITPOrpaMMBbl €KeroHo ObuIo 3aeiicTBoBaHO 25—30 coTpyaHUKOB, 10 75 %
KOTOPBIX OBLIIM MOJIOZIBIE YUCHBIE, ACTIUPAHTHI M CTYACHTHI. PaboTa MOJIONBIX HUCCieI0BaTeNeH B
TaKOM KOJIJICKTHBE CIOcOOCTBOBaNA 3 (EKTHUBHOI MOATOTOBKE KBATU(PHUIIMPOBAHHBIX KaIpOB H
OBICTpOMY TTPO(ECCHOHAIEHOMY POCTY.

B nacrosimee Bpemst ECI'H JIBO PAH Bxitouaer 23 noctostHHbIX yHKTa GPS/TTIOHACC-
HaOmonenuit (cucrema Trimble NetR5 n ®aza+), n1Ba U3 KOTOPBIX OCHAIIEHBI €Ie M COBpe-
MEHHBIMH LU(QPOBBIMU IHpokononocHbiMu cericmocTaniusaMu REF TEK SENS-BBS-120
(cm. Tabnuiy).

IIpoBenennsie B 2009-2019 1T mccinenoBaHUS MO3BONMIA CHCTEMAaTH3HPOBAaTh M CYIIE-
CTBEHHBIM 00pa3oM JOTOIHHUTH I'€OJMHAMHYECKHE U IeO(PH3NIECKNE XapaKTEePHUCTUKH JINTO-
coeps! JJanpHero BocToka U ee akTHBHBIX CTPYKTYp, NAaHHBIE O JTUHAMHKE 1e(OpPMAIIMOHHBIX
U CeHCMUYECKUX MPOIECCOB, Pa3padoTaTh HEKOTOPHIE OOIIUE TEOpETHYECKHE MPOOIEMBI reo-
JUHAMUKHA. OTH UCCIEOBaHUS UMEIOT HE TOJIBKO YHCTO HAYYHYIO, HO M MPAaKTHYECKYI0 3HAYH-
MOCTb, TaK KaK HalPsAMYIO CBA3aHBI C OI[CHKOM CeHCMHYECKOI OITACHOCTH PErHOHA.

IIpu Bemonuernn uccnenosanmii mo LIKII «CoBpemeHHas reofnHAMUKA, aKTHBHBIE T€O-
CTPYKTYpHI U TIpupoaHbie omacHocTH Jlampaero Bocroka Poccun (2009-2013 rr.)», Komrmiexe-
HOH mporpamMMe (GyHIaMeHTaJIbHBIX Hay4yHbIX uccnenoannii IBO PAH «/lansauit Boctok» u
npoekTy «CoBpeMmeHHas reoquHamuka JlansHero Boctoka Poccun: MOHUTOPHHT, MOAETHpPOBa-
HHe, nporHosupoBanuey» (18-5-024) B pamkax mporpammbl QyHIaMEHTAIBHBIX HUCCIIEIOBAHUM
PAH «IIpuopureTHple HaydHBIe HCCIECIOBAHUS B MHTEpecax KOMILIEKCHOTO pa3BUTHS Jlamb-
HeBocTogHOTO oTaeneHuss PAH» (2018-2020 rr.) mpoBeaeHs! cOop, mepenada, XpaHeHHE U 00-
paboTKa AaHHBIX CITyTHHKOBBIX M CEHCMOJIOTHYECKUX M3MEPEHHH C LENbIO MOIYYEHHUsI HOBBIX
KOJIMYECTBEHHBIX OLIEHOK CKOPOCTEH CMEIIEHHsI 3eMHOM ITOBEPXHOCTH M CEHCMUYECKOH aKTHUB-
Hoctu JlanpHero BocToka /uis ncciienoBaHus COBPEMEHHOM re0IMHAMUKH PETHOHA U TTOCTPOe-
HUS MOJIeJIeH B3aUMOJICHCTBHS JTUTOC(EPHBIX TUIHT.

Ha ocHoBe ananm3a JaHHBIX JIUTEIHHOTO CEHCMOJIOTMYECKOTO M Te€0e3NUeCKOr0 MOHUTO-
puHTa KpynHoMacmTaOHbIX Aedopmanuii Ha [lanbHeM BocToke momydeHsl 3HaYNTEIbHBIE Ha-
YUYHBIE PE3YIbTATHI.

1. lana oOmiast olieHKa BEKOBBIX CKOPOCTEH CMEIIeHH 3eMHOI Kopsl fora JlanpHero Boc-
Toka Poccun B I100aibHOM, pErMOHANIBHOM 1 JIOKaJIbHOM MaciiTadax, OleHeH YPOBEHb COBpe-
MEHHOW re0JMHAMUY€CKON aKTUBHOCTH KPYIHEHIIINX TEKTOHUYECKUX CTPYKTYP.

2. BnepBble HHCTPYMEHTAJIBHO 3apETHCTPUPOBAHBI TOPU3OHTAIBHBIE KOCEHCMHUYECKHE
CMEIIEHNS 3eMHOH KOpBI Ha TeppuTopuu Poccun, NHUIMMPOBaHHBIE 3eMIIETPsICCHUEM TOXOKY
M, = 9,0), nponsomenmum 11 mapra 2011 r., mocTpoena Mozenb oyara semieTpscenns. Ha
ocaoBe GPS/TJIOHACC-u3mepeHnii pacciuTaHbl KOCEHCMUYECKHE CMEIIEHHUS Ha OOIIMPHOM
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MecronoJio:xkenue GPS/TJIOHACC-cranumii (cucrema Trimble NetR5 u ®a3za+)
u ceficmuuecknx cranuuii REF TEK SENS-BBS-120

No HaceneHusiit HazBauue Koopauuaret, rpas. Jlata BBOZIA OTPﬁ:(c:;E;Z:I’Hﬁ
n/n IIYHKT CTaHIUH Inpora | Jonrora B 9KCILTyaTaIuio 3a SKCTUIyaTAIIIO
1 | TeimoBCcKOE TYMV 50.859 142.671 25.07.2009 UMIul’
2 | Oxa OKHB 53.601 142.941 30.07.2009 UMTI'ull
3 | Yrmeropek UGLG 49.068  142.059 10.08.2009 UMTI'ul
4 | O-B Monepon MONR 46.245  141.258 08.07.2011 UMI'ull
5 | FOxno-Kypuisck KUNA 44.035 145.861 22.10.2010 UMI'ul’
6 | Kypuisck ITRP 44216  147.866 27.07.2017 UMI'ul
7 | Tepheit TERN 45.037  136.603 19.10.2008 UIIM
8 | T'opHoTaexkHOE GRNC 43.698  132.165 11.06.2009 UIIM
9 | Oxotck OKHT 59.418  143.071 22.09.2009 UTul’
10 | Xabaposck GEOO0 48.473  135.052 01.09.2009 UTul’
11 | Banuzo VANB, VNNR*  49.091 140.255 27.08.2008, 16.09.2008 UTul’
12 | Kymeayp KULD 49.333  131.100 01.08.2008 WUTul’
13 | Yernome CHMN, CHMR*  51.137  133.040 26.09.2009 WUTul’
14 | 3es ZEYA 53.750  127.280 08.08.2012 4187181
15 | braroBemienck BLAG 49.407  127.480 27.08.2010 Wrull
16 | Xabaposck KHAB 48.488  135.077 05.09.2011 UTul’
17 | Epodeii ITaBmoBua EROF 53.960 121.950 21.08.2011 NI'ull
18 | Teiapma TIND 55.160  124.750 21.08.2012 NIrnll
19 |3anosennoe ZAPV 42.837 133.693 04.10.2015 UMM, IB®Y
20 | CmbIuka SMHK 44346  135.818 01.01.2013 WM
21 | lanbHepeyeHcK IMAN 45934  133.735 27.03.2014 WM
22 | Jly3anoBckas LUZS 44552 132.381 15.10.2017 UIIM, IBDOY
comka
23 | BnaguBocTOK VLAD 43.197  131.926 12.02.1996 NIM

* I1yHKTBI, 000pyHOBaHHbIE HIHpOKonoiaocHbMH ceiicMocTanuusamu REF TEK SENS-BBS-120.

Tepputopuu lanpHero Bocroka Ha paccrosHusx m0o 2300 KM OT SOMLEHTpPa 3eMIIETPSACEHUS
Toxoxy. BepTukaiabHOro KOCEHCMUYECKOTO CKadyka, B ONIMYME OT TOPU3OHTAIBHOIO, B MOMEHT
3eMJIETPSICEHUs He 0OHAPYKEHO, HO BIIEPBBIE HHCTPYMEHTAIBHO 3apErUCTPUPOBAHBI U OLICHEHBI
KOJTMYECTBEHHO U KaYeCTBEHHO BEPTUKAIbHBIE OCTCEHCMUYECKUE IBIYKEHHUS 3eMHOH KOPHI.

3. Buepseie B MupoBoii npaktuke Ha ocHOBe GPS/TJIOHACC-nabntoneHni yCTaHOBICHBI
BEJINYMHBI KOCEHCMHUYECKUX CMEIICHHH 3€MHOW KOpBI, MMOCTPOCHA AWCIIOKAIOHHAS MOJICTb
oJara W TOJIy4eH CEHCMHYECKHH MOMEHT YHHKAIbHOTO CEHCMUYECKOTO COOBITHS — CHIIBHEH-
IIIEro 3a BCIO MCTOPHMIO MHCTPYMEHTAIBHOH celicMonorun rryookodoxycHoro OXoToMOpCKO-
ro semserpacenus (M = 8,3), npousomenurero 24 mas 2013 r. B6:1M3M 3amafHOroO MOOEPEXKb
n-oBa Kamuarka Ha rimyoune ~600 kM.

4. Ha ocHOBe W3MepeHH MEXCEHCMUYECKNX TOPH3OHTANBHBIX CKOPOCTEH 3eMHOM ITo-
BepxHocTH 0-Ba Caxanus 3a nepuon 1999-2009 rr. mocTpoeHsl pa3IuvHbIE MOJENIN CXOXKIE-
uust CeBepoameprkanckoi (Oxorckoit) n EBpasniickol TuTOC(hEpHBIX TUINT, TPaHHUIA KOTOPBIX
NIPE/ICTaBICHA CHCTEMOW IVIaBHBIX CyOMEpHAMOHAIBHBIX Pa3ioMOB OCTpoBa. [Ijisi I0XKHOM,
LEHTPAJBHOW U CEeBEPHOM YacTeil OCTPOBHOMN CYIIW MOIYYEHBI MEPBbIE OLIEHKH TIIYOUHBI 30HBI
MEXaHHUYECKOTO KOHTAKTa JIMTOC(EPHBIX IUINT, XapaKTepH3yIOIIHe CeHCMHUYECKHH MOTEHIHAT
paliOHOB UCCIIENOBAHUM.
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5. Buepsble s CaxalnHCKOTO pernoHa BBHIIOJIHEH CTaTHCTHUECKHH aHalM3 I1apaMeTpoB
CEMCMOINCIIOKAIMI U TIOCTPOEHA YTOYHEHHAs! CEHICMOTEKTOHUYECKAsE MOJIENb, KOTOPYIO PEKo-
MEH/IOBaHO HCIIOJIb30BaTh IIPH PEILICHNH 3a/1a4 CEHCMHYECKOT0 PalOHUPOBAHUS U KOJIMUECTBEH-
HBIX OIIEHOK CEeHCMUYECKOH ONacCHOCTH PETHUOHA.

6. IIpoBeneHo KoMIIEKCHOE uccnenoBanre CKOBOPOIUMHCKOTO 3emnerpscenus (M = 6,0),
npouzomesmero 14 okraops 2011 r, — caMoro CHIBHOTO CEHCMHUYECKOTO COOBITHS 32 BECH I1e-
PHOJ MHCTPYMEHTAJIHBIX ceficMoornueckux Hadmonenuii B Bepxnem Ilpuamypse. Onperne-
JICH MEXaHHM3M ouara 3eMJIETPSCEHHMs 110 3HaKaM NepBBIX BCTyIUIeHUiH. [lomydyeHHoe penienue
OIMCHIBAET CIBUIOBBIH MEXaHH3M C CyOBEPTHKaJIbHBIMH HOJAJIbHBIMHU IUIOCKOCTSIMH, YTO CO-
OTBETCTBYET TUILy OCHOBHBIX Pa3JIOMHBIX HapyLIEHHH B PErHMOHE M ITOATBEPIKAACT MPOIOIDKa-
IOIINECS] TOPU3OHTANIBHBIE NEpeMEeLIeH s B0k 3amagHoro ¢uanra HOxHo-TyKypuHrpckoro
pasnoma.

7. BrinonHeHo MaccoBoe onpeeneHne GpOoKaTbHBIX MEXaHU3MOB 3eMJIETPSICEHHH, ITPOH30-
menmux B 2005-2009 rr. B paiione o-Ba Caxanus, Kypuibckux ocTpoBoB, akBaTopuu OX0TCKO-
ro mMopsi, Tarapckoro npojiuBa u ceBepHOil yacTu Snonckoro Mopsi. CpaBHEHHE MEXaHH3MOB
0YaroB 3eMJIETPSICEHHH, OIIPE/ICIICHHBIX B XO/I€ UCCIIEJOBAaHNH, C BapUaHTaMH PEIeHNI MUPO-
BbIX cericMonorndeckux areHTcTB USGS 1 GCMT mnoka3zasno xopoliee CoBIaaeHue.

8. Ha ocHOBe 00BeAMHEHHOTO MOJISI CKOPOCTEH ABMXKEHHH 3€MHOW KOPBI Ha TEPPUTOPHU
AMypCKOH TUIMTBI U €€ OKpauH MOCTPOEHO HeNpepbIBHOE ToJie ckopocteil aedopmarnmii. Pac-
CUUTaHBI CKOPOCTH JTUJIATAINH, HAITPABJICHHS ¥ 3HAYEeHUs INIaBHBIX oceil nedopmannu. Komnue-
CTBEHHO OLICHEHbI CKOPOCTH MAaKCHMAJIbHBIX CIBUTOBBIX Ae(opMaruii 1 HarpaBiIeHHs UX OCeil.
BrIsiBlIeHHBIE 30HBI NOBBIIIEHHOIH TEKTOHUYECKOI aKTHBU3AIIMU COOTBETCTBYIOT 00JIaCTsIM pe-
JYLHPOBAHHOW JINTOC(EPHl M YaCTO XapaKTEPU3YIOTCSI HAIMYMEM IO3IHEKaiHO30MCKOro BYyII-
KaHHU3Ma.

9. Pazpaborana nHpoOpManMoHHas CHCTEMaA JJIsl aBTOMAaTU3UPOBAaHHOM 00paboTKK MHCTPY-
MEHTAJIbHBIX JIaHHBIX U IIPOBEJICHNSI HA MX OCHOBE HCCIIEIOBAHII COBPEMEHHBIX T€0OIMHAMUYE-
CKHX MpolieccoB Ha Tepputopui 1ora Jlansaero Boctoka Poccun u CeBepo-BocTounoit Azum.

ABtopsl 6maronapHs! A.¢.-M.H. B.JO. TumogeeBy 3a mone3HbIe COBETH U KOHCTPYKTHBHBIC 3aMEUaHHs
O PYKOIUCHU CTATBH.
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