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['eonesnueckue HenpepwiBHbIe HaOmoAeHUs Ha THCC cTaHmusx, pacnoyioxKeHHBIX B CEHCMOAKTHBHBIX
peruoHax, Ha NPOTSHDKEHUU MOCIEAHUX JECSITUIETHI aKTUBHO HCIIOJIB3YIOTCS JUIsl MU3yUYEHUS] COBPEMEHHBIX
JBIDKEHUH U nedopmannii 3eMHOM Kophl. [Ipum 3TOM yacTo 0OHapyKHMBAaIOTCsS aHOMaJbHBIE JIedopMalny,
pa3BUBarOIIMECS B IPOCTPAHCTBE U BPEMEHHU COIIACOBAHHO € XapaKTEPOM X0/ia pErMOHAIbHON CECMUYHOCTH.
Oco0blit HHTEpEeC BO3HUKACT MPH U3YYECHUH IBOIOIMY TOPU30HTAIFHON Ae(OpMaIuy MOHOTO CABUTA. DTa
XapaKTEPUCTUKA YaCTO MPOSIBISIETCS B BUJIE TPUITEPHOTO BO3ICUCTBUS HA MIOATOTOBICHHBIN CEHCMUYECKUI
ouvar. OrtcneauTh 3aKOHOMEPHOCTH CEWCMOAE(POPMAIIMOHHOIO Mpolecca MO3BOJIAIOT — CHELHMAIBHO
CO3/1aBacMbl€ KHHEMATUUECKHUE BU3YyaIN3allui, CHHOITHYECKUI aHAJIN3 KOTOPhIX 00€CIIEeYMBAET IPOBEPKY TEX
WJIA MHBIX TUIIOTE3 B3aUMOCBSI3H JeOopMannii U ceiicMUYecKOi aKTUBHOCTH. [1epBrIii ciiyyail nepeMenieHus
aHOMAJIbHOW TOPU3OHTAJILHOM nedopmanuy caBura K MOBEPXHOCTHOM yacTH oyara OyayIIero CHUIbLHOTO
3eMJIeTpsICeHUs ObLIT 0OHAPYIKEH B CBsI3U ¢ 3emuterpsiceareM Hama (aBryct 2014 1., M6.0). berymias anomanust
BO3HHUKJIA B 3MMIIEHTPE Napbl YMEPEHHBIX 3eMJIETPSICEHUI U niepeMecTuiach npuMepHo Ha 200 km 3a 9 ser,
MOCJIEIOBATEIBHO COTMPOBOXK/IASICH CHIIBHBIM M YMEPEHHBIM COOBITHSIMHU, TIO Mepe KOHTakTa ee (hpoHTa C
obmacTsmMu OyayIIuX SMUIEHTPATBHBIX 30H. AHAIOTUYHOE pa3BUTHE Ae(opManuyl MOJTHOTO CABHTa OBLIO
3apEerUCTPUPOBAHO B PETUOHAX 3amagHoro nodepexns Cerepuoit AmMepuku, Bocrounoii Typuuu, Orelickoro
Mopsi, HoBoii 3enannuu, fAnonckoro apxunenara u TaiiBans. MccnenoBanust mokasajiu, YTO MJIOTHBIE CETH
I'HCC obecrnieunBatoT HauTyuliee NpoCTPAaHCTBEHHOE pa3pelIeHNe CHHONTUYECKUX BU3yaln3alluil.

OnHO M3 cUIBHENIIMX 3eMJIETPSICEHUH 3a ucropudeckoe Bpemst ¢ M8.8 npousouuio 29 urons 2025 r. B
akBatopuu Tuxoro oxkeana B coTHe kKM oT IlerpomnasnoBcka-Kamuarckoro. I'mmouenTp pacnonaraics Ha
rmyoune 35 kM. HecMoTpst Ha TO, 4TO B pernoHe KpaitHe Mano cranuuii HerpepbiBHBIX | HCC HabmroneHui,
OblTa IpeIIPUHSTA TONBITKA HCCIICI0BAHNS COBPEMEHHBIX IBUYKEHUI 1 Jiepopmannii 3 MHOM KOPBI B YCIIOBHSX
PEAKOI KOHTPOJIBLHOU CETH, COCTOSIIEH U3 22 cTaHIui. PaccTosHUS MEX/Ty CTAaHIIMSIMHU U3MEHSUTUCH OT COTEH J10
MIEPBBIX THICSY KM. TeM He MeHee, KOHEUHBIE 2JIeMEHTHI aHai3a JAe(opmanuii — TpeyroabHUKN TPUAHTYIISIIAN
JlenoHe nokpbun 00JacTh pacpoCTPaHEHHs CEHCMUYECKOr0 Pa3phlBa, YTO MO3BOJIWIIO JOCTATOYHO HAJEKHO
OTCIIEIUTH TIPOCTPAHCTBEHHO-BPEMEHHYIO BOJIOIHMIO IBM)KEHHUI M JIeOopMaIiii 3eMHON KOPHI Ha HHTEPBAJe
5 ner mepea CWIBHEHIIMM cOOBITHEM. DBOMIONUS JIeOpPMAIMK TIOJHOTO CIIBUra MPECTABICHAa Ha BHUIEO IO
cebuike https://esdb.geras.ru/doi/2025/esdb-kamchatka-tss-2025/esdb-kamchatka-tss-2025.mp4.

[TepBoe cunbHOE 3emuerpsicenne M7 npousonuio B pespasie 2020 r. B paitone o-Ba Ytypyn. Haubonee
MHTEPECHO, YTO C 3TOT0 BPEMEHU HayaJlach aKTUBHU3aLUs CJIA0bIX U YMEPEHHBIX COOBITUH, 3aBEPUIMBIIASICS
0oJiee MOIIIHBIM 3eMIIETpsiCeHHEM ¢ M7.5 UMEHHO TaM, KyJa Yepe3 MATh JIET C CEBEPO-BOCTOKA MPUMKHYJIIO
I0’)KHOE€ OKOHYaHHe ceiicmuueckoro paspsiBa Kamuarckoro merazemiuerpscenus M8.8. T.e. ata «kiaBumia
YK€ ChIlpajla CBOIO HOTY», OKUJasi MPOJOJKEHUs «Menoauny. Jlanee akTuBu3alusl ciaabblX U YMEPEHHBIX
cOOBITUH Hayajach MPEMMYLIECTBEHHO B oro-3amnaanoil yactu Kypuno-Kamuarckuii nyru. 3necs Havyana
YCTOMYMBO pa3BUBAThCSI aHOMAJIMs IMOJHOTO cjaBura, HaunHas ¢ 2.5-107. Ha ceBepo-BOCTOKE IMJIOTHOCTH
SIUIEHTPOB pa3BUBalach MEHEE WHTEHCHBHO. B mepBble roJpl MATUIETHEW MPENIOJUU 3Ta CIABUIOBAS
aHOMaJIUs IPOoJoJDKaia paclupsThes. Uepes nmonropa rojia o0pazoBaics ee 3KCTPEMYM Ha CEBEPE B palloHe
0-Ba bepuHra, rie npuMepHo yepes roj Mpou3oLuIo 3emiieTpsiceHne ¢ M6 1 Havana pa3BUBaTbCsl CEBEPHAs
aHOMaJIMsl MEHbILIEH aMIUIUTY/Ibl, YeM k0KHasl. B 3T0 Bpems B Oyayuieil anuueHTpaibHoi 30He KamMuaTckoro
MEra3eMJIETPSICEHUS COXPAHSIIOCH JIe(POopMallMOHHOE «MOTYaHuey». B 3TOM 30HE 3a roj 10 TIIaBHOTO COOBITHS
MPOM30IIIIO CHIIBHOE 3emyeTpsiceHne M7 u ero adTepuiokd W3MEHWIN TMOJOXKEHHE W30JMHUU OKPAWHBI
aHoMasbHOU 30HBL. C 20 1o 29 utois B AnUIETpaIbHON 30HE OyyILEro MEracoObITHs ITPOU3OILIO YEThIPE
dopmoka ¢ M6.6-7.4 u poii yMmMepeHHBIX. MerazemIIeTpsiCeHHe OOBCIUHUIO JIBE aHOMAJIbHBIX OOJACTH
nepopManuy BOEIUHO, HE IPOTUBOPEYA FMIIOTE3€ O €€ TPUTTEPHOM BO3/IEHCTBUU Ha MOATOTOBICHHBIN Ovar.
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Continuous geodetic observations at GNSS stations located in seismically active regions have been actively
used over the past decades to study recent crustal movements and deformations. Anomalous deformations
are often detected, evolving in space and time in concert with the pattern of regional seismicity. Of particular
interest is the study of the evolution of. The horizontal total shear strain often manifests itself as a triggering
effect on a prepared seismic source. Specially created kinematic visualizations allow for tracking patterns
in the seismic deformation process. Synoptic analysis of these visualizations enables the verification of
various hypotheses regarding the relationship between deformations and seismic activity. The first instance of
anomalous horizontal strike-slip deformation moving toward the surface of a future strong earthquake's focus
was detected in connection with the Napa earthquake (August 2014, M6.0). The traveling anomaly originated
at the epicenter of a pair of moderate earthquakes and moved approximately 200 km over 9 years. Similar
developments of full-slip deformation have been recorded in other regions.

One of the strongest historical earthquakes M8.8 occurred on July 29, 2025. Despite the extremely
limited number of continuous GNSS observation stations in the region, an attempt was made to study recent
crustal movements and deformations. Nevertheless, the finite elements of deformation analysis—Delaunay
triangulation triangles—covered the seismic rupture distribution, allowing for a fairly reliable tracing of the
spatiotemporal evolution of crustal movements and deformations over a five-year period prior to the strongest
event. The evolution of the stain is presented in the video at the link https://esdb.gcras.ru/doi/2025/esdb-
kamchatka-tss-2025/esdb-kamchatka-tss-2025.mp4

The first strong M7 earthquake occurred in February 2020 near Uturup Island. Most interestingly, from that
time onward, weak and moderate events began to intensify, culminating in a more powerful M7.5 earthquake
precisely where, five years later, the southern end of the seismic rupture of the Kamchatka M8.8 megatrust
earthquake would join from the northeast. In other words, this «key had already played its note», awaiting
the continuation of the «melody». Subsequently, weak and moderate events began to intensify primarily in
the southwestern part of the Kuril-Kamchatka arc. Here, a total strike-slip anomaly began to develop steadily,
starting at 2.5-1077. During the first years of the five-year prelude, this strike-slip anomaly continued to expand.
About a year later, an M6 earthquake occurred there, and a northern anomaly of smaller amplitude than the
southern one began to develop. During this time, deformational «silence» persisted in the future epicentral
zone of the Kamchatka megathrust earthquake. A year before the main event, a strong M7 earthquake occurred
in this zone, and its aftershocks shifted the contour of the anomaly's margin. From July 20th to 29th, four
foreshocks with magnitudes of M6.6—7.4 and a swarm of moderate ones occurred in the epicentral zone of the
future mega-earthquake. The mega-earthquake merged two anomalous deformation zones, consistent with the
hypothesis of its triggering effect on a pre-existing source
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