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Co3nannas B paiione [lerpomaBnoBcka-Kamuarckoro CeTh KOMILIEKCHBIX CKBAKMHHBIX H3MEpPEHUUN
B HAacTosIllee BpeMs O00ECleUMBAaeT HENPEPBhIBHBIH MOHMTOPUHI IPOLECCOB IOJArOTOBKH CHIIBHBIX
3eMJIETPSCEHUH B 30HE ABaUMHCKOI'O 3aJIMBA II0 CEMH BHUJIaM CKBa)KMHHBIX U3MEPEHU. B nx unciio BXo4T, B
TOM YMCJI€, JJIEKTPOMArHUTHBIE U3MEPEHUS C MOA3EMHBIMU 3JIEKTPUUYECKMMH aHTEHHAMU; I€0aKyCTUYECKUE
n3Mepenuss Ha riayouHax 1o 1000 M; MOHUTOPUHI H3MEHEHHMH TIa30HACHIIIEHHOCTH U  YAEJIbHOU
ANEKTPONPOBOIHOCTH BOJIbI CKBaKHMH; U3MEPEHUS TEMIIEPATYphl U YPOBHS BOJbl CKBaXXUH. Y Ka3aHHas CETb
CHEIMAJIbHO CO3/1aBaJlach I OOECIEUEHUs! HEITPEPHIBHOIO MOHUTOPUHTIA MPOIIECCOB MOATOTOBKH CHIIBHBIX
3eMJIETPSCEHUH B 30He ABaUMHCKOI0 3aJIMBa, ONAacHbIX /i paiioHa [lerponasnosck-Kamuarckoi ropoackoit
arnomepanuu. TomukoMm Kk Hauany cozjgaHuss Cetu (2000 r.) MOCIYKWJIM JOJTOCPOYHBIE CEHCMHUYECKHE
nporuo3sl akagemuka C. A. degoToBa ¢ KouleraMu, B KOTOPBIX Hanboee BEPOSTHBIM MECTOM OUYEPEIHOTO
cuwibHelero 3emnerpsicenuss (M > 7.7) nnsa Bcelt Kypuno-KamuaTckoil OCTpOBHOM Jyru ykasbIBajcs
palioH OT CeBEpHOM TpaHHUIlbl ABAYMHCKOTO 3ajMBa J0 I0KHOW okoHeuHocTu Kamuatku. I[IpoBenennbie
HCCIIEI0OBaHMS MO3BOJIWIN YCTAaHOBUTH, YyTO noarotoBka Kamuarckoro merazemiuerpsicenus (29.07.2025 r.,
M = 8.8) conpoBoxkaanach MpeJIBECTHUKOBBIMU aHOMAJIUSMHU PA3IMYHOIO BPEMEHHOIO Macmraba, paHee
HE OTMEYEHHBIX TIPU TIOJATOTOBKE MEHEE KPYNHBIX (M < 7.7) 3eMJIeTpsCeHni B 30HE ABaUMHCKOTO 3aJIMBA.
K takum pesynbraTaM OTHOCHUTCS CIIEyIOIIEe:

1. Peructpanust B KOHTPOJIMPYEMO 30HE PEKOP/AHBIX IO CBOEH MPOAOIIKUTEIBLHOCTH aHOMAIUN yJIEIbHOTO
anekTpudeckoro conporusiieHus (Y IC) reocpest Ha riryonHax okosio 2200 u 1000 m. DopmupoBaHue aHOMaIui
HayaJ0Ch COOTBETCTBEHHO 3a 7 U 5 JIET 0 MOMEHTa MerazemiieTpsiceHus. B pamkax KoHCOIMIallMOHHON MOIEH
noaroroBku 3emerpsicernst M. 1. JIoOpoBONBCKOTO Takhe pe3yibTaTbl COOTBETCTBYIOT (POPMHUPOBAHHUIO
TpEXMEPHOU KOHCOJIMIUPOBAHHOM JKECTKON HEOAHOPOTHOCTH T'€OCPEIbl OUeHB OOJBIIINX Pa3MEPOB.

2. Perucrpanusi HakaHyHe Mera3emiIeTpsiCeHHsI Ha (DOHE yKa3aHHBIX MPOJIOJDKUTENbHBIX aHoMainui YOC
JBYX CWIBHBIX (hopmiokos — semnerpscennii [lunmynckoe-1 (17.08.2024 r., M = 7.0) u Ilumynckoe-2
(20.07.2025r., M = 7.4), 3HAUUTEJILHO OTIIMYAIOIIMXCS 110 XapAKTEPY MOATOTOBKH OT PAHEE MPOM30LIEIIIHNX
(c 2005 r.) B 30HEe ABaUMHCKOIO 3aJIMBa 3€MJIETPACEHUN C OJTM3KMMM MarHUTYaMH.

3. Perucrpauusi aHOMaJbHBIX 10 CBOEMY YpPOBHIO H3MEHEHUI Tra30HACHIIIEHHOCTH BOJbl CKBaXHH,
COITPOBOKAABIINX MOJATOTOBKY (POPIIIOKOB.

Kak mokasan aHanu3 MOJy4YEHHBIX JaHHbBIX, MNOAroToBKa Kamyarckoro merasemieTpsiCeHHs HaJeKHO
IIPOSIBUJIaCh BO BCEM KOMILJIEKCE JIaHHBIX CETH CKBAKMHHBIX M3MEPEHUN B 30HE€ ABAuYMHCKOIO 3aJMBa.
Kpowme 3Toro, BaxkHble HayUHBIE PE3YJIbTAThI, OTpaXkarolre NoAroToBky Kamuarckoro MerazemierpsiceHus,
OBUIN TIOJYYEHBI TaKKe U 1Mo faHHbIM AedopmanuonHoro ' HCC-MOHUTOpHHTa 1 MOHUTOPHUHTA H3MEHEHHH
MIOJTHOTO 3JIEKTPOHHOTO CO/IEPKaHUsI HOHOC(EPHI.

39



Tpurrepusie 3¢ dexTs B reocucremax (18-22 mas 2026 r., Komomua, Poccust)

INDICATORS OF THE FINAL STAGE OF PREPARATION OF THE KAMCHATKA MEGA
EARTHQUAKE JULY 29, 2025

V. A. Gavrilov*, Yu. Yu. Buss, E. V. Poltavtseva, Yu. V. Morozova, 1. A. Sagaryarov

Institute of Volcanology and Seismology of the Far Eastern Branch of the Russian Academy of Sciences, Petropavlovsk-Kamchatsky,
Russia
*E-mail: vgavr1403@mail.ru

The network of complex borehole measurements, established in the Petropavlovsk-Kamchatsky area,
provides continuous monitoring of the preparation of strong earthquakes in the Avacha Bay area using seven
types of borehole measurements. These include electromagnetic measurements with underground electric
antennas; geoacoustic measurements at depths up to 1000 m; monitoring of changes in gas saturation and
electrical conductivity of borehole water; measurements of temperature and water level of boreholes. This
network was specially created to ensure continuous monitoring of the preparation of strong earthquakes in the
Avacha Bay, which are dangerous for the Petropavlovsk-Kamchatsky area. The main reason for the creation
of the Network in 2000 was the long-term seismic forecasts of academician S.A. Fedotov and colleagues, in
which the area from the northern border of Avacha Bay to the southern tip of Kamchatka was indicated as the
most likely location of the next strongest earthquake (M > 7.7) for the Kuril-Kamchatka island arc.

The conducted studies allowed us to establish that the preparation of the Kamchatka mega earthquake
(07.29.2025, M = 8.8) was accompanied by precursor anomalies of various time scales that had not previously
been noted during the preparation of not so strong (M, < 7.7) earthquakes in the Avacha Bay area. These
results include the following:

1. Registration anomalies of record duration in the specificelectrical resistivity (SER) of the geoenvironment
in the controlled zone at depths of about 2200 and 1000 m. The formation of anomalies began 7 and 5
years before the mega earthquake, respectively. Within the framework of I. P. Dobrovolsky»s consolidation
earthquake preparation model, such results correspond to the formation of a very large three-dimensional
consolidated rigid heterogeneity of a geoenvironment.

2. Registration of two strong foreshocks on the eve of the mega earthquake against the background of
these prolonged SER anomalies - earthquakes Shipunskoye-1 (08.17.2024; M = 7.0) and Shipunskoye-2
(07.20.2025, M = 7.4). These earthquakes differed significantly in the nature of their preparation from the
earlier (since 2005) earthquakes with close magnitudes in the Avacha Bay area.

3.Registration of anomalous changes in the gas saturation of boreholes that accompanied the preparation
of foreshocks.

As shown by the analysis of the data obtained, the preparation of the Kamchatka mega earthquake
manifested itself in the entire data set of the network of complex borehole measurements in the Avacha Bay
area. In addition, important scientific results reflecting the preparation of the Kamchatka mega earthquake were
obtained from the results of deformation GNSS monitoring and monitoring of changes in the total electronic
content of the ionosphere.
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