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B noxmane mpoBomutcsi onenka rumote3bl Q. Bletery, J.-M. Nocquet [1] 00 ycuieHuU JTOKaIbHBIX
JBUKEHMM 3€MHOH IMOBEPXHOCTH 3a JiBa 4aca JO MOMEHTa MOLIHOI'O 3E€MJIETPSCEHUS C MOMEHTAJIBHOU
Marautyaoi Oosiee 7. IlpoBepka MaHHOW THIIOTE3bI MPOBOAMIACH MO pe3yibTaTtam obpaborkn ['HCC
M3MEpPEHUI MPOBOUBIINXCS B 30HE, [TO/IBEPIILIEHCS BIMSHHUIO CyllepMOIIHOro KaMuaTckoro 3emiieTpsiceHUs
29 utons 2025 r. ¢ marautyaou 8.8. [lokazaHo, 4TO AOCTUTHYTHIA B MOCJEIHEE JIECATHIIETHE TMPOTPecc B
o6acty BbICOKOTOUHBIX [ HCC TeXHOI0TrHiA TO3BOJISET CYIIECTBEHHO MTOBBICUTH TOYHOCTH U ONIEPATHBHOCTD
onpeneneHus: koopaunat nyHkroB ['HCC nabmroaeHuit.

O06paboTka M3MEpEeHUH ¢ ABYX PaCIOIIOKEHHBIX B CEMH MeTpax Apyr oT apyra B T. CeBepo-Kypunbscke
MyHKTOB (hyHIaMeHTanbHOU acTtpoHoMo-Teoe3ndeckoii cetr SVK1 nu SVK2 ¢ THCC npueMHuKaMu pa3HbIX
npousBoauteneit (Leica GR50 n Javad Omega3) mpoBoauiacek AByMs pa3HbBIMH ITPOTPAaMMHBIMH CEPBHCAMHU
(CSRS-PPP u WebPPP). Takoii moaxoa TMO3BOJNMI OLIEHUTHh BIMSHUE HAa PE3YJIbTAaThl BBIYMCICHUN Kak
BHyTpeHHux omubok camux 'HCC npreMHUKOB M MX aHTEHH, TaK U MCIIOJIb30BaHUE Pa3HBIX aJITOPUTMOB
00paboTKH, B KOTOPBIX MPHUMEHSUIUCH B3SIThIE M3 PA3HBIX MCTOYHHUKOB TOYHBIE OpPOWTHI HABUTAITMOHHBIX
CIIyTHUKOB.

Jia nynkroB SVKI1 u SVK2 nBymsi mporpamMmHbBIMU cepBHcaMu Oblila MPOBEJIEHA KMHEMATHUECKas
obpabotka tpunuarucekyHaueix 'HCC n3mepenuit, a s myaktoB SVK1 u 41PT Obuia Takxke npoBeneHa
KMHEeMaTndeckast 00paboTKa 1 CeKyHIHbIX U3MepeHUi. [loyueHHbIe BpeMEeHHBbIE Psiibl U3MEHEHUH KOOpAUHAT
JIEMOHCTPUPYIOT 3HAUMMbIE U3MEHEHUS KaK IUIaHOBBIX, TAK U BHICOTHBIX KOMIOHEHT MyHKTOB SVK1 1 SVK?2
pUOIM3UTENBHO 32 JIBa Yaca JI0 MOMEHTa OCHOBHOT'O TOJTUKA CynepMolHoro Kamuarckoro 3emiieTpsiceHus
29 uronst 2025 1. B Toxe Bpems i myHkTa 41PT, KOTOpBIN HAXOAMICS CYIIECTBEHHO OJIMKE K ATHIECHTPY
3eMJICTPSICEHHUS] 3HAYMMBIX U3MEHEHHMI KOOPMHAT 3a J[Ba Yaca JI0 TOJYKa He 0OHapyx)eHo. Hamo otmeTurs,
410 U I1aHoBble u3MeHeHus koopauHat 'HCC nyskroB B r. IlerponasnoBck-KaMuaTckuii, B TOM 4ucCiie U
nyHkta 41PT, cpaszy mociie 0CHOBHOTO TOJTYKA COCTaBUIM OKOJI0 65 cm. B Toxke Bpems st mynktoB SVK1 u
SVK2 st usmenenust coctaBuiu 169 cum.

B citygae moareepskaeHus runoressbl Bletery m Nocquet MOsKHO peKOMEH I0BATh OCHAIIATH CEHICMOAKTUBHBIC
30Hbl cTpanbl napHeiMu ['HCC nyHKkTamMu ¢ NpuUEeMHMKaMU pa3HbIX IPOU3BOJUTENIEH B TOM 4MHCIIE,
ucnonp3yronmx TexHoioruto PPP Real Time ¢ omHoBpemMeHHO# 00pabOTKON CEKYHAHBIX M3MEpEHHH He
MEHee 4YeM JBYMs MPOrpaMMHbIMU IpoaykTamu. Takue komiuiekcHble myHKTl [ HCC MoHuTOpHHTa MOTYT
MO3BOJIMTH Ha HAII B3IJISI B IEPCIIEKTHUBE pa3paboTaTh TEXHOJIOTHU MPEACKa3aHUs MOITHBIX 3eMJIETPSICEHUI
MOMEHTaJIbHON MarHuTy0i 0osnee 8.
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The report evaluates the hypothesis of Q. Bletery, J.-M. Nocquet, which suggests an increase in local surface
movements two hours before a powerful earthquake with an instantaneous magnitude of more than 7. This
hypothesis was tested using GNSS measurements taken in the area affected by the super-powerful Kamchatka
earthquake on July 29, 2025, with a magnitude of 8.8. The report demonstrates that the recent advancements
in high-precision GNSS technologies have significantly improved the accuracy and efficienc of determining
the coordinates of GNSS observation points.

The processing of measurements from two Fundamental Astronomical and Geodetic Network (FAGN)
stations SVK1 and SVK2 located seven meters apart in the city of Severo-Kurilsk, equipped with GNSS
receivers from different manufacturers (Leica GR50 and Javad Omega3), was carried out using two different
software services (CSRS-PPP and WebPPP). This approach allowed us to evaluate the impact of both internal
errors in the GNSS receivers and their antennas, as well as the use of different processing algorithms that
relied on accurate orbits of navigation satellites obtained from different sources.

For the SVK1 and SVK2 stations, the thirty-second GNSS measurements were processed by two software
services in kinematic mode, and for the SVK1 and 41PT stations, the second-second measurements were also
kinematically processed. The resulting time series of coordinate changes demonstrate significant changes in
both the horizontal and hight components of the SVK1 and SVK2 stations approximately two hours before
the main shock of the super-powerful Kamchatka earthquake on July 29, 2025. However, for the 41PT station,
which was significantly closer to the earthquakeys epicenter, no significant changes in coordinates were
observed two hours before the shock. It should be noted that the horizontal changes in the coordinates of the
GNSS stations in Petropavlovsk-Kamchatsky, including the 41PT station, immediately after the main shock
were approximately 65 cm. In contrast, for the SVK1 and SVK2 stations, these changes were 169 cm.

Ifthe Bletery and Nocquet hypothesis is confirmed, it can be recommended to equip the country»s seismically
active zones with paired GNSS stations equipped with receivers from different manufacturers, including those
using PPP Real Time technology with simultaneous processing of second-by-second measurements using at
least two software products. In our opinion, such comprehensive GNSS monitoring stations can potentially
lead to the development of technologies for predicting powerful earthquakes with an magnitude of more
than 8.
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