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H3ydeHue CBSI3aHHOTO C M3BEep>KEHUEM CECMUYECKOTO MPOoIlecca U OLIeHKA SHEPreTUYECKUX MapaMeTpoB
U CTPYKTYPHI BOJIHOBOTO TIOJISI MO CEMCMUYECKMM JTaHHBIM COCTaBJISIOT MPEAMET HACTOAIIEH paGoThI.
B cTpyKType BOITHOBOTO 101 BBIAEIEHBI TPY TUTIA BO3MYIIIeHU. B mepBylo ouepenb — 3TO MOBEPXHOCT-
Hble BOJTHBI Pasiest co cpenHuM riepuoaom KojiebaHuit 23 ¢, XOpollo MPoCieXKMBaeMble Ha paCCTOSIHUSIX 10
100 rpanycos. I'pynnoBast ckopocTb BoiH Pajies coctapnsier 3.6—3.8 kM/c. PaccunuTtaHHasi 1o HUM MarHu-
Tyla Ha CTAaHLMSIX B OCHOBHOM C OKEaHWYECKUMU TpaccaMu pacnpoctpaHeHust My = 5.52 + 0.18, a coot-
BETCTBYIOLLIAS €11 ceficMuuecKasi 3Heprus coctaBuia nopsiaka £, = (1-7) X 1013 [T, a cKasIsipHBbIi ceiicMu-
yeckuii MomeHT M = 2.4 x 107 JIx. Ha celicMuueckux kaHanax ¢ nonocoii yactot ot 0.0003 10 0.1 Ty 06-
Hapy>XeHbl JBa OPYrMX TUIa KosiebaHuil. [ MepBOro Kaxylascsi CKOPOCTb pacIlpOCTpaHEHMS
BO3MYIIEHMS JIEXKUT B mramna3oHe 0.28—0.37 KM/c ¢ XapaKTepHBIM NIepUOAOM 268 ¢. DTOT TUIT BO3MYIIIEHU I
CBsI3aH C rpaBUTALIMOHHBIM OTKJIMKOM ceiicMOMeTpa Ha aKyCcTU4ecKoe Bo3MylleHue (BojHa JIamba) B aT-
mocdepe. 151 BTOporo Tvmna ceiicMMYecKMX BO3MYIIEHUI CKOPOCTh pacripocTpaHeHus coctapisiet 0.21—
0.28 kM/c ¢ xapakTepHbIMU TtepronaaMu 450 ¢ Ha TOPU3OHTAIBHBIX KOMIIOHEHTaX CeiiCMOIIPUEMHUKOB.
OTOT TUIT CEMCMUYECKUX BO3MYIIIEHUIT, BEPOSTHO, OOYCJIOBJIEH B3aUMO/IeICTBMEM TPaBUTALIMOHHOM BOJI-
HBI B rTuapocdepe ¢ modepexbeM OCTPOBOB, HAa KOTOPBIX PACTIOIOXKEHBI CEiCMUYECKMEe CTAHIINM.

Knrouegnie crosa: ceiicMuueckue BoHbBI Pasiest, cKaJasipHbIid ceiiCMUUYEeCKMiT MOMEHT, celicMu4ecKast SHep-
rusi, “H(pa3ByKOBBIE BOJHEL B aTMOC(epe, rpaBUTAllMOHHBIC BOJIHBI B ruapocdepe.
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1. BBEAEHHE

CeiicMuyeckue sIBJIeHUsST Ha 3eMJyie OmpenesstoTcs
MHOTHUMH CJIOXHO B3aUMOCBSI3aHHBIMU 3HIOT€HHBI-
MU U 9K30T€HHBIMU IIPOLIeCCaAMU, TIPOUCXOMSIIINMU,
B YaCTHOCTH, B pe3yJibTaTe BYyJKaHUYECKOM AesiTeb-
HocTtH. 15.01.2022 1. mpOoun3011L10 N3BEPXKEHIE BYIKa-
Ha Ha o-Bax ToOHTa, COIpPOBOXIABIIEECS aKyCTHUYe-
CKUMMU BO3MYIIIEHUSIMU B aTtMmocdepe, dJIeKTpude-
CKOM U MAarHUTHOM I10Jie 3eMJTM, BOJITHAMU LIYHAMU B
ruapocdepe, 3eMICTPSICEHUSIMU B TBepmoil 3emiie
[AnymikuH u ap., 2022; Duncombe, 2022; Rowberry,
Gunn et al., 2022; Matoza et al., 2022]. BocTounas
OKpanHa ABCTPaIUCKOM IJINTHI B pailOHE BYJIKaHU -
YECKOTO M3BEPKEHUSI SIBJISIETCSI OMHOM U3 HauboJiee
celficMUUYeCKU aKTUBHBIX 00J1acTeil MUpa U3-3a BHICO-
KOTO TeMITa CONMMKeHUsT ABCTpanniicKoi n Tuxooxe-
aHCKOM MUJINT, cocTaBisiollero 74 mM/ron [Benz et
al., 2010], roe B 2006 T. IPOU30IILIO 3eMJIETPSICEHIE C
M= 8.0, corpoBoxnaBieecs myHamMu. M3ydeHne ns-
MEHEHUI CceliCMMYECcKOro mpoliecca, CTPYKTYPhI
CelfiCMUYECKOT0 BOJTHOBOTO ITOJIsI, CBSI3AHHOTO C U3-
BEpKEHUEM, OLICHKA €ro SHEePreTUYCCKUX ITapaMeT-
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POB IO CEMCMUYECKUM TaHHBIM, a TAKXKE CBOMCTB OT-
KJIMKa TBEPAOM 3eMJIN Ha BO3MYIIIEHUS B TUaApocde-
pe u atmocdepe cocTaBiisieT MpeaMeT HACTOSIIEro
HCCIeAOBaHMSI.

2. UCXOOHBIE JAHHDbIE IJIAA AHAJIN3A
N PE3VIIBTATHI

HMcnonb3oBaH KaTajior 3eMJieTpsiceHuil Mexmy-
HapOOHOTO celicMoJiorndeckoro IieHTpa [Interna-
tional ..., 2022] 3a suBapsb 2022 1. [IpencraBieHHbIE B
HEM TapaMeTpbl CEiCMUYECKUX BOJH, BO3OYXIEeH-
HBIX MPU U3BEPKEHUU BYJIKaHA, B OCHOBHOM MOJYy-
4yeHsl B ieHTpe JaHHbIX (IDC) MexnyHaponHoit cu-
cTeMbl KOHTpoJIs1 JloroBopa o 3arnpelieHuy UCbITa-
HUN SIIepHOTO OPYXUS U TeoPU3NIECKOM CITy:KOO0i
(BGR) I'epmanuu, a Takke katajgor I'eonorndyeckoit
ciryx6b61 CHIA (USGS). [171 KoTm4eCTBEHHOIO OITH -
CaHUs UCIIOJIb30BAHbI CEMCMOrpaMMBbI psiga CTaAaHLIAIA
MEXIYHapOOHOI CeTUu celcMUYeCKUX HaOMI0AeHUM
IRIS GSN, 000pynoBaHHBIX IIUPOKOIIOIOCHBIMU
ceiicmonipueMHukamu STS-2 (kananst BHE, BHN,
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Puc. 1. (a) — PacnipeneneHue ynciia ceiicMUYeCKUX COOBITUI B CYyTKM 3a 15 cyT 10 u 15 cyT nocie u3BepxKeHus ByJKaHa; Ha
Bpe3Ke — pacrpe/eieHre 3eMJISTPSICCHUI Mo MarHuTye; (6) — pacrnpenesieHre 3eMISTPSICeHU B MPOCTPAHCTBE: KpacHast
3BE3/I04Ka — M3BEPKEHME BYJIKAHA;, KPDACHBIC MAPUKU — 3€MJIETPSICEHUSI 10 U3BEPXKEHUST; Cephle MAapUKN — 3eMIIETPSICEHUsT
TOCJie U3BEPKEHUST; CUHUE, 3eJICHbIC KPYXKKU — MPOEKIIMU 3eMIIETPSICEHUI Ha TBE BEPTUKATIbHBIC, a Cepble U KPACHBIE KPYKKH —

IIPOCKIIMU HAa TOPMU30OHTAJIbHYIO IIJIOCKOCTD.

BHZ) ¢ nonocoii yactot 0.008—20 I'ix 1 yacToToii onpo-
ca 20 60 40 Ii1, a taxke STS-1V/VBB, KS-54000 ( xa-
Haimel VHE, VHN, VHZ) ¢ nosocoii 0.0003—2 I'x u
yactoToit onpoca 0.1 I'm. Hast uHTeprnperauuu ceii-
CMUUYECKUX JAHHBIX TaKXKe MPUBJIEKAIUCH 3alUCU
0apoMeTpUYECKUX PETUCTPATOPOB, Pa3MEIIEHHBIX B
TuxoM okeaHe, CUCTEMBbI TJTYOOKOBOTHOM OLICHKU U
coznaHus GroytereHs yHamu (DART), u pesynbra-
Thl 0apOMETPUYECKUX U3MEPEHMIA JaBlIeHUs Ha celi-
cMuyeckux craHumsx (kaHan LDO). BoaHoBble
¢dopmMbl TIoaydeHbl ¢ caiiToB https://ds.iris.edu/wil-
ber3/ u https://nctr.pmel.noaa.gov/Dart/.

2.1. HekoTopble CTATHCTHYECKHE XAPAKTEPHUCTHKH
CeliCMUYHOCTH, CBA3AHHOI C H3BePXKEHHEM BYJIKAHA

M3BepkeHuUe ByJIKaHA U CBSI3aHHOE ¢ HUM 3eMJie-
TpsiceHue ¢ m;, = 4.2 npousouuio 15 susaps 2022 r. B
4 g 14 muH 45 ¢ ¢ xoopmuHaTtamu 20.546° 10.111. U
175.37° 3.4. [ISC, 2022]. OnuH 13 €CTECTBEHHO BO3-
HUKAIOIIMX BOMPOCOB 3aKJII0YAETCSI B TOM, MOTYT JIU
TEeKTOHUYECKUE 3eMJICTPSICEHUST CIPOBOIMPOBATH
n3BepXKeHUs ByJKaHOB. CTaTUCTUYECKUE TaHHBIC O
TaKUX U3BEPKEHUSIX, MTOKA3bIBAIOT, UTO 3TO OTHOCH-
TeJIbHO penkoe sBieHue [Bebbington, Marzocchi,
2011; Sawi, Manga, 2018]. OgHako KoppeasinoHHas
CBSI3b MEXIYy 3€MJIETPSICEHUSIMU U U3BEPXKEHUSIMU B
pernone @umxu-ToHra Ha perMOHATLHOM MAacCIITa-
0e¢ 1 BpeMEHHOM MacllITabe B HECKOJIBKO JIECSTKOB
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JIET XapaKTepHU3YIOTCSI BBICOKUM KO3 (PUIIMEHTOM
koppessiuuu 0.91 [Eggert, Walter, 2008].

B nanHoit paboTe Mbl OrpaHUYMJIMCH aHAJTM30M
CEMCMMYHOCTU B paiioHe U3BEPKEHUS Ha JIOKAJTbHOM
MaciTade Ha 1uiomanu okono 8000 KB. KM B sTHBape
2022 r. Ha puc. la moka3aHo pacrpenejeHne 9ucia
3eMJICTPSICEHMI 110 THSIM, U3 KOTOPOIO CJIEIYET, UTO
M3BEpXKEHME ByJKaHa aKTUBU3MPOBAJO CelicMuYe-
CKYI0 aKTUBHOCTBh. 13 149 3emiteTpsiceHmii B STHBape
mecsiie 110 mpou3o1in B TedeHre 6 THel nociie Ha-
yaja m3BepxKeHUs. 3a 15 mHeit mo m3BepXXeHUS Ha-
O1romanoch TonbKo 11 3emierpsiceHuir u 28 3a mo-
cnenHue mHU sHBaps. 1o myOmHe pacrmpeneeHue
3eMJIETPSICEHUIA ClIeayIollee: 1O U3BEepXKeHUs 1 3eM-
JneTtpsiceHre Ha youHe oT 50 mo 450 kM un 10 ¢ m1youn-
Hoii MmeHee 10 xM, Ttocie n3BepxkeHus 21 u 113 3emie-
TPSICEHUIT COOTBETCTBEHHO. 17 3eMJICTpsICEHUIA, TIpeI-
IIECTBYIOIINX M3BEPKEHUIO BYJIKaHa, o0O0Opa3yioT
Kjacrep (puc. 10), IpuMepHO paBHOMEPHO pacrpenc-
JICHHBII TT0 TUTOIIAAM (KpacHbIE TOYKY Ha TOPU30HTAIb~
HOI TJTIOCKOCTH), a MOC/IeAyIoIIe 3eMIIeTpsiIceHUsT 60-
Jiee TUIOTHO CIPYIIIIMPOBAHLI OTHOCUTEIBHO SITUIIEH-
Tpa U3BepXKeHUsI (Cepble TOUKU).

npOGKLlI/II/I KoopAuHaT TUIIOLUCHTPOB 3EMJICTPS-
CEHUI Ha TUIOCKOCTh “IiIyOMHa—I0JTroTa” OINMChIBa-
IOTCSI TIPSIMOiA ¢ yIiIoM HakJioHa 58° (puc. 10), 61u3-
KUM K HakJoHy 49° [JIbickoBa, 2014] TuxookeaH-
CKOIi ruThl (pHc. 2a), morpyxatoiieiicsa ¢ Boctoka
Ha 3armaz mon ABCTpaJIUuMCKYIO TITATY.
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Puc. 2. (a) — PacrionoxeHue cTaHIIMil (4epHBIC TPEYTOJIbHUKI) OTHOCUTEIBLHO ByJIKaHa (3Be3104YKa); (6) — ceiicMorpaMmel ¢
3aITUCSIMU TIOBEPXHOCTHBIX BOJIH Pajiest, MCIOIb30BaHHBIE IS ONpPENeIEHUs] MATHUTYIBL; (B) — (parMeHT BOJH Panes Ha
cranuny CTAO Ha BEpTUKAIBHOM U TOPU3OHTAILHOM KaHaute; (T) — TPAeKTOPHsI IBVKEHUSI YaCTHUIL B BEPTUKAIBHOM TIIOCKO-
CTH, NPOXOASIIEH Yepe3 CTaHIUIO U SIULEHTP. 3eJieHast Touka Ha Bpe3ke B (a) - 3emierpsicenue 03.05.2006.
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Ta6muna 1. OcHOBHBIE ITapaMeTpPhI IJIs1 OTIPeAeIeHUS] MATHUTYIbI

Kon craniuu Paccrossnue, rpanyc A/T,am/c M,
MSVF 6.7 150000/25 5.45
DZM 16.8 21715.7/22 5.6
PPT 24.81 4699.1/21.92 5.1
HHR 26.2 11690/23 5.36
CTAO 35.9 12400/20 5.67
WRA 47.0 7885/20 5.67
YSS 77.0 7660/25.2 5.65
YAK 93.1 3570/29.6 5.63
ATAH 94.3 1422.2/20.5 5.3
ULN 97.1 2640/24.4 5.63
TLY 100.45 1325/31.2 5.65

2.2. MarauTyaa v 3Heprus ceiiCMIIeCKOro
HCTOYHUKA 10 BotHAM Pastes

Ha ceiicMuyeckux cTaHIIMsSIX HauboJjee OTYe T -
BO BBIIEJSIOTCSI TOBEPXHOCTHBIE BOHBI Penest, xo-
pol1I0 TIpocieXXBaeMble Ha paccTosiHusIx 6ojiee 100°.
Onnaxko B 0rosierere [ISC, 2022] mpuBeneHsI mapa-
METpbI BOJIH Pajiest TonbKo Ha TpexX CTaHIMSAX U Mar-
HUTyJa 1Mo OObeMHBIM BojHaMm m, = 4.2. UTOOBI
OMNpEeNeUTh MAarTHUTYAY M, Mbl UCIIONIb30BalUu CEii-
cmorpammebl 11 cranmuii (puc. 2a), st U3MEpEeHUs
rnapamMeTpoB (MakCUMallbHasl aMIUIMTYIa , COOTBET-
CTBYIOLIUI €if Mepuoa U BpeMsl BCTYIUIEHUS) BOJIH
Panesa (puc. 20). Beibop cTraHmmii OCHOBBIBAJICS Ha
MPUMEPHO PABHOMEPHOM DPaCIPENEIeHUU CTaHIIUMI
0 PACCTOSIHUIO.

Mnoentudukaiiysg HabI0gaeMbIX Ha ceiicMorpam-
Max BCTYIIEHUI KaK BOJIH Pajiest BbITEKaeT U3 XOpOoI1Io
BUOMMOI Ha (pHUC. 20) BpEMEHHOM YIOPSIIOYEHHOCTU
BCTYIUJICHUI C TPYIIIOBOII CKOPOCTBIO PaclpocTpaHe-
HUSI BOJIH, COCTaBUBIIEH 3.6—3.8 KM/C, XapaKTepHOIA
JUUISI CMEIIIAaHHBIX ¥ OKEaHWYECKHUX Tpacc pacnpocTpa-
HeHus | Keitmmc-bopok, 1960]. dpyroii mpu3HaK — 3J1-
JIMTITUYECKas: Mojsipu3anusl ABUXKEHUSI 4YacTUIL B
posHe. Ha puc. 2B mokasaHbl dparMeHTBI BEepTH-
KaJbHOM U TOPU3OHTAJILHOM (paauaibHOI) COCTaB-
JISTIOIIMX BOJIHOBOTO MakeTa ¢ BU3yaJlbHO BUIMMBIM
¢$a30BBIM CABUTOM Ha Y% Tmiepronma MexXIy HUMHM Ha
craHuuu CTAQO, pacnojioXeHHOl Ha pacCTOSTHUU
35.9° K 3amamy OT 3MUILIEHTPA U3BEPKEHUS ByJIKaHa,
a Ha pMC. 2T peTpOragHoe JUIMNTUYECKOE IBUXKEHUE
yacTul, cpeabl B HeM. OTHOIEHHWE Oceil 3JUIMIICca
0.6—0.7, 6IM3KO K TEOpETUUECKOMY 3HAUEHUIO 2/3
[bymnen, 1966] nns BoaH Panes B moaynpocTpaH-
ctBe. CeiicMorpaMMBbl TTIOXOXHW Ha 3allMCH TTOBEPX-
HOCTHBIX BOJIH OT 3eMJIETPSICEHU I 1 B3PBIBOB, HO OT-
JinyaroTcs 60JIbIIIUM YHMCJIOM BOJTHOBBIX I[yTOB KOJie-
Oanwmii. B yacTHOCTH, BOJTHBI Pastest oT 3eMieTpsiceHust
2006 1., SIMULEHTP KOTOPOTO PACIIONIOXEH IPUMEPHO B
30 KM, COCTOSIT TOJILKO M3 OTHOTO IIyTa KOJIeOaHWI.
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MN3MepeHHbIE 3HAUeHUSI MAKCUMAJIbHOM aMILUIATYIbI
M TIepuoja TIpUBEACHBI B Ta0. 1.

Hnsa onpeneneHust MarHuTyael M, (taba. 1) uc-

MMOJIb30BAHO SMITUPUUYECKOE COOTHOIIEHUE IS 3€M-
JerpsiceHunii [ Banek u ap., 1962]

M, =1g(A/T) +1.661g(A) + 0.3, (1)

rme: A — MakcuMajbHasl aMIUIMTyda cMellleHus (B
HM) B BoJiHe Pasnest (Lg); T— COOTBETCTBYIOLLIMIA € T1e-
pyom; A — aMUIIEHTPATbHOE PACCTOSTHUE B Ipamycax.
CpenHee 3HayeHUWe MarHuUTyabl 1o 11 usMepeHusIM
M,=5.52+£0.18.

Hcronb3yss COOTHOILUEHUE MEXIY MOMEHTHOM
MArHUTYJIOM U CKAJIIPHBIM CEMCMUYECKUM MOMEH-
ToM M, [Kanamori, 1977]

M, ~M, = glgMo —6.07, )

VISl CKAJIIPHOTO MOMeEHTa Tojtydaem 2.4 x 107 < M, <
< 5.6 x 107 Ix. T.e. sHEprAs ICTOYHUKA, BO3OYINB-
niero BoHbI Panes, cocrasnser (0.57—1.36) x 102 Mt
(1 KT = 4.2 x 102 [Ix). BepxHsisa oLieHKa MOILIHOCTH
COOTBETCTBYET Maruutyne Mq= 5.8 o naHHbIM [eo-
Jgoruyeckoit ciyk0b1 CIIIA (USGS). OTtmMeTuM, 4TO
MOIIHOCTb, OLIEHEHHas IT0 MH(GPa3BYKOBLIM BOJIHAM
B atMocdepe, coctaBmia 200 Mt [AnymkuH 1 1p.,
2022].

BricoTa BOJIH 1lyHaMu BOJIU3U OCTPOBHBIX U MPU-
OpEeXHbIX TEPPUTOPUIN PACMOJOXKEHUS celcMuue-
CKHUX CTaHLMM (pUcC. 2a) MOXET ObITh OIpeaesieHa U3
cootHourenus [Hocos, 2019]:

M,=1gH,,, +1gA+58.

Hns cranuuii Ha paccTogHusx oT 7° go 100° oHna
COCTaBJIsIeT HEOOJIBILYIO BeJnurHy 13 cM > H . > 2 cM.
[MpsiMbIe M3MepEeHMST BEICOTHI BOJTH HA OKEAaHNYECKIX
cranumsgx HoBoii 3emanonm ykKas3pIBalOT Ha XOpPO-
ILIIYIO COMIACOBAaHHOCTb, B YaCTHOCTU, C aMILUTUTYAO
IepBoro mmka ot 21 10 3 ¢cM Ha pacCTOSHUSX OT 3 110
20° [Gusman et al., 2022 ].
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Puc. 3. [IpuMep cuHTETUYECKOIi ceiicMOorpaMMBbl (BepTUKaJbHAasl KOMITOHEeHTa) Ha ctaHusIX YSS, YAK 1 crieKTpbl KOrepeHT-
HocTu. HabGmoneHHasi ceiicMorpaMma npeaBapuTesibHO oThuiabTpoBaHa B 1oJjioce 0.01—1 I,

M3 3THX MaHHBIX CPEAHSISI CKOPOCTh PAacIpOCTpaHe-
HUS Bo3myleHni B ruapocdepe V'=0.254 + 0.038 km/c,
YTO COOTBETCTBYET CKOPOCTH paclpoCTpaHEHs Tpa-
BUTALIMOHHOM BOJIHBI.

MmMeeTcst HECKOJIBKO BO3MOXHOCTEM IJIs1 OLIEHKU
W3JIy4EHHOU IMPU U3BEPXKEHUU CEMCMUYECKOMN SHEP-
riuv. Bo-TiepBBIX, UCTIONB3YS SMITUPUYECKYIO 3aBU-
CUMOCTb MEXIY MATHUTYOOW MO TMOBEPXHOCTHBIM
BoniHam M, u E, [Benioff et al.,1956].

IgE, =4.8+1.5M,, A3)

OTKYyJla C YYETOM ITOTPEIIHOCTH ONpeae/ieHUs Mar-
HuTymst 0.65x 107 < E, <2.3x% 10" Ix.

JIn6o nHTepBanbHyIO olieHKY [lle6GanuH, 1974], B
COOTBETCTBUU C KOTOPOIA

5.0+1.5M, <1gE, <4.0+1.8M,, (4)

otkyna 1.9x10" < E, < 6.9x10" Ix.

IIpu u3Bep:keHUU ByJIKaHA CEMCMMYECKOE BOJI-
HOBOE MoJie Ha BpeMEHHOM WHTepBaJjie BOJH Panes,

Tab6muna 2. MakcuMasibHast amriutyaa nepBoii BoiHbl Ha DART crannusx Hooii 3enananu

Bpems
Paccrosnue, Bpemsa
Kon cranumn A, cm BCTYIUICHUS V, xm/c
rpamyc npobera, ¢

qY :MM
NZG 3.33 20.77 4:42 1635 0.226
NZF 9.11 8.36 5:25 4215 0.240
NZK 14.45 5.43 5:53 5895 0.272
NZE 15.6 6.31 6:00 6315 0.274
NZD 16.39 3.13 7:13 10695 0.170
NZL 16.8 4.68 6:8 9495 0.197
NzC 18. 4.69 6:15 7215 0.277
NZJ 19.84 8.15 6:24 7755 0.284
NZB 20.56 2.1 6:30 8115 0.281
NZA 22.74 2.9 6:43 8895 0.284
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KakK ObUIO OTMEUYEHO BHIIIIE, 00JIee CJIOKHOE, YeM ITPU
OOBIYHBIX 3eMJICTpsCeHMSIX. Haaname HeCKOMbKMX
IIyTOB KoOJIebaHMiT Ha celicMorpaMMax ITO3BOJISIET
MPEINOJOXUTh OeHCTBME MCTOYHMKA BO30YXICHUS
BOJIH Paj1est 160 co cl1oxKHOM BpeMeHHOI (hyHKIIUEH,
00 HECKONIBKNX NCTOYHUKOB. Hammpumep, B padoTte
[Yuen et al., 2022] aBTOpHI MTOJIAraioT, YTO BO BpEMEH-
HOI (byHKIIMM MCTOYHUKA Yepe3 3.5 MUH Mocjie Ha-
qyajia U3BCPKECHU S IPUCYTCTBYIOT €1IC TP AOITOJTHU -
TeJIbHBIX UMMYJIbca, CASAYIOIINX C UHTEPBAJIOM OKO-
J0 20 c.

YT10oOBI IMOJAYYUTh MPEACTABICHUE O CTPYKType
BOJIHOBOTO TIOJIsI, JJIUTEJIbHOCTH 11yra U KOPPEKTHO-
CTU ompelesieHUs] CKaJIIPHOTO CeMCMUUYECKOTO MO-
MEHTa MCTOYHMKA BOJH P3jest Mbl paccumTanu Teo-
peTudecKue ceiicMorpaMMbl Ui psida CTaHIIMIA
CIIEKTPAaJIbHO-3JIEMEHTHBIM METOIOM C MCITOJIb30Ba-
Huem anroputMa SPECFEM3D_ GLOBE [Koma-
titsch et al., 2016; 2002] m1sT UICTOYHUKA CO CIIEIYIO-
MM ITapaMeTpaMy MeXaHM3Ma odara: IpoCTHpa-
Hue S = 58°, nageHue D = 47°, yKIIOH (IOTpyXeHUE)
R = 92° u cKansIpHBIM CeiiCMUYECKMM MOMEHTOM
My= 5.6 x 107 JIx, mojy4eHHBIM BbIlle. Moeiab
cpedbl BKITI0Yajia TPEXMEPHYIO MOJENb KOphI [ Bassin
et al., 2000] u yuuThIBaa BusiHIE (DaKTOPOB, CBSI3aH-
HBIX C 3JUIMIITUYIHOCTBIO M HAIMYMEM OKEaHWYECKOM
YacTH Ha Tpacce pacpoCcTpaHeHMsI BOJIH. BeranciaeHus
TIPOBOIWINCH C UCITOIb30BAHUEM CBEPXBBICOKOIIPOU3-
BOIUTENIBHBIX pecypcoB MexKBEIOMCTBEHHOIO CyIIEp-
kommnbiotepHoro ueHTpa PAH (https://www.jscc.ru).
I[Ipumepsl HAOIIOAEHHBIX CeiicMOTrpaMM Ha CTaHIIM-
ax YSS (FOxno-Caxanmuuck) n YAK (AIkyrtck) ¢ co-
OTBETCTBYIOIIMMU CHUHTETUYECKMMM ITOKa3aHbl Ha
puc. 3. CiekTp KOTepeHTHOCTH YKa3bIBaeT Ha COIia-
COBAHHOCTh HEPreTUYEeCKUX COCTaBJISIOIIUX B pe-

aJIbHOM U CUHTETUUYECKOI ceiicMorpaMmmMax Ha 4acTo-
tax 0.054 T'u ong YSS, n 0.042 I'n mig YAK. U3 cunTe-
THYECKOI celicMOrpaMMBbl CIIEAYeT, YTO JINTEILHOCTh
BOJIH PaJied coctaBisgeT 0Kolo 5 MUH.

I[IpuHuMas Bo BHUMaHMUE, YTO aMIUIUTYIbl CME-
IIEHUS Ha ceiicMorpaMmax IpoIropLOHaIbHBI CKa-
JIIPHOMY CeCMUUYECKOMY MOMEHTY, JIJisl COIIacoBa-
HUSI aMIUIUTYI B HAYaJbHOM YaCTU MOBEPXHOCTHBIX
BOJIH, MAaKCUMaJIbHOE 3HaYeHHE CEICMUYECKOTIO MO~
meHTa My = 5.6 x 10" JIx , UICIIOJIb30BAaHHOE JIJIsl pac-
yeTa CUHTeTUYECKUX CeiicMOrpaMM, CIeayeT YMEeHb-
mTh B 1.5—1.8 pasa, T.e. CMECTUTb B CTOPOHY HIXK-
HeM rpaHUlIbI, TOJYYEHHOI 13 COOTHOILIeHUS (2).

2.3. "MenjieHHbIE BOJHbBI"' HA CECMUYECKMX CTAHLMAX

“MenjieHHbIMU BOJIHAMM” MBI JJIs1 yIOOCTBa Ha-
3BaJI celicMUYeCKHe Kojie0aHUsI C OTYSTIMBOM Bpe-
MEHHOI YNOPSIAOYEHHOCTbIO BCTYIUIEHUIA, 3aperu-
CTPUPOBAHHBIEC HA CEMCMMYECKUX CTAHIIMSIX Ha 3HaA-
YUTEJIBHBIX OT % Yac 1 00Jiee BpeMEHHBIX MHTEepBaiax
OTHOCUTEJIBHO BPpEMEHM B oUare ¢ HU3KOM KaxKyleii-
Csl CKOPOCTBhIO, KOTOpasi YKa3bIBaeT, YTO OHU HE SIB-
JISTIOTCST pe3yJIbTaTOM M3IyYeHHUs M3 odara ByJIKaHa.
151 aHanmmM3a UCIToIb30BAJIMCh CEICMOTrpaMMBbI CTaH-
LW Ha STULEHTPATbHBIX paccTOSTHUSIX 6—150° ¢ Ka-
Hajlamu VH u 6aporpammel kaHaina LDO, coBMenieH-
HOIO C CEeiCMONPHMEeMHUKOM, a TakxKe OaporpaMMbl
nByx cranuii cetu DART, noka3zaHHBIX Ha puc. 4.

®dparMeHTHI celicMorpaMM BepTUKaJIbHBIX KaHa-
JIOB IUTUTEIBHOCTRIO 17 4, MpenBaprUTEIbHO OT(hWIIb-
TPOBaHHBIE IIOJOCOBBIM (DUIBTPOM B OUAIa30HE
100—2000 ¢, npencraBieHbl Ha puc. 5 (cleBa), a co-
OTBETCTBYIOIIINE UM CIIEKTPBI — cITpaBa. Ha BepTu-
KaJbHBIX KOMIIOHEHTaX MaKCUMaJIbHasl CIIEKTPasib-

120°E

180°

120°W 60° W

Puc. 4. Kapra ¢ pacriooxeHreM cTaHI1M ¢ KaHanaMmu VH, celficMorpaMMbl KOTOPBIX UCITOJIb30BaHBI 15T CIIEKTPAJIbHOTO aHa-
JIM3a MeIUICHHBIX Bo3MyIlieHHit 1 nBe ctaHimu cetu DART. Pacnionokxenue ynaneHHbix craniuii BEL u LVZ B EBporie 1 QSPA B

AHTapKTI/IZLC IIOKa3aHO Ha BpE€3Kax.
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Puc. 5. Ceiicmorpammbl Ha KaHaiie VHZ nmocie ¢puiabTpalnu 1ojiocoBbIM (hribTpoM B nuana3one 100—2000 ¢ u criekTpajibHbIe

AMIUIATYObI OJIs1 9TUX CTaHIIUA.

Hasl aMIUIATYyIa HAa BCEX 3MUIIEHTPAJILHBIX PACCTOSI-
HUSIX UMeeT nepuon 268 ¢. Takke 11g Bcero Habopa
JIAaHHBIX BhIACICH OOIIMii nepuon Konebanuii 217 c.
CrnekrpajibHble KOMIIOHEHTHI ¢ TAKMMU TIepUOIaMu
oTMedeHHBl B pabore [Rowberry et al., 2022] xkak gis
aHAJIM3UPYEMOTO BYJKAHNUYECKOTO U3BEPKECHMUSI, TaK
u ByakaHa 1991 r. Ha @wmrnmuHax. CIieKTpajlbHbIe
MaKCHMYMEI ¢ TleprogaMu 167 ¢ HabIII0gar0TCs TOIb-
KO Ha paccTosiHusIX Ooubiie 50°, a HECKOJIBKO CIIEK-
TpaJIbHbIX MAKCUMYMOB C TTIepuogaMu MeHble 167 ¢
Ha cranusax XAN u TIN ¢, pacrionoxXeHHBIX BOJIU3HU
OeperoBbIX JMHUM KOHTUHEHTOB, BEpPOSITHO, O0Y-
CJIOBJICHBI JIOKAJIbHBIMU YCJIOBUSIMMU.

Ha ropusoHTanbHBIX KOMITOHEHTaX, KaK W Ha
BEPTUKAJIBHOM KOMITOHEHTE, TPUCYTCTBYET CITEK-
TPpaIbHBIA MaKCUMyM C ItlepuogoM 268 c¢ (puc.6).
CnexTpalbHbIid aHaIU3 (PparMeHTOB TOPU30HTAJIb-
HBIX KOMITOHEHT ceificMorpamM (puc.6 cripaBa) ne-
MOHCTPHUPYET U CYIIECTBEHHOE OTJINYME OT CIIEKTPOB
BEPTUKAIBLHBIX KOMITOHEHT. Ha OCTpOBHBIX CTaHIIM-
ax B Tuxom Okeane (GUMO, JOHN, XMAS, RAR,
MSVF) umeetcs yeTKuit MakcuMyM ¢ TreproaoM 450 ¢
1 MeHEE OTYETIIMBLIE ¢ mepuogamMu 600—650 c.

CreKTpaJbHbII aHAJIU3 C BEICOKMM pa3pellicHueM
10 YaCcTOTe He AaeT MH(pOpMaIuy 0 BpeMEHHOM IT0JI0-
JKeHUUM BO3MYILIEHUI ¢ TTOJIyYeHHbIMU nepuogaMu. B
CBSI3U C OTUM OBLUIM PACCUUTAHBI CIIEKTPAIbHO-Bpe-
MEHHBIE IUarpaMMbl, KOTOPBIE UMEIOT OTHOCUTEIBLHO
HU3KOE pa3pellleHUue II0 4YacToTe, HO ITO3BOJISIOT
OIpENEIUTh BPEMEHHYIO CTPYKTYPY CeiCMUUYECKOro
BOJIHOBOTO 110151, J1J1s1 oTpenesieHrsl BO3MOXHOTO MC-

TOYHMKA MEIJIEHHBIX CEMCMMYECKUX BO3MYIIEHMIA
OBLJIM IIPUBJICYEHBI, BO-NIEPBBIX, JaHHbIE O Bapyallvi-
SIX aKyCTUYECKHX BOJIH B aTMocdepe, 3aperncTpUpo-
BaHHBIE Ha CEICMMYECKMX CTAaHLMSIX, 000pPYIOBaH-
HBIX JaTYMKaMU JaBieHus. OcoOeHHOCTU HU3KoYa-
CTOTHBIX KOJIEOAHWIT B MeIJIEHHBIX BOJIHaX, OoJiee
JIeTaJlbHO BUAHBI Ha ceficMorpaMMax BepTUKAJIbHOM
Y1 TOPU30HTAJIbHBIX KOMIIOHEHT CTaHUMU JI?KOHCTOH
(JOHN) Ha puc. 7.

IlepBas rpynmna, ormedeHHas kKak P1, mmeer 60-
Jiee BBICOKOUYACTOTHBIN cocTaB, 4yeM BTopast P2, u o
BpEeMEHHM BCTYIUJIEHUSI COIJlacOBaHa C BCTYIJIEHUEM
WH(}Pa3ByKOBBIX BO3MYIIIeHMIT (BojiHA JIamba) B aT-
Mocdepe. BricokodyacToTHbIE KOJIEOaHUSI B TPYIINE
P1 monsipuzoBaHbl B BEPTUKAIBbHON TJIOCKOCTU, C
HU3KUM OTHOULIEHWEM BEPTUKAJIbHOW K TOPU30H-
TaJbHOM ocelt mossipu3anuu. Kaxymuecss cKopocTu
B rpymme P1 (ta6i. 3) oTHOCUTEIbHO BpEMEHHU B O4Ya-
re, U3MEPEHHbIE Ha 5 CTaHIIMX, JeXaT B IMana3oHe
0.28—0.37 km/c.

Hpyroii Tun konedbanuit P2. Konebanus B P2 nu-
HEWHO TOJIIPU30BaHbl B TOPU3OHTAJIBHOM MJIOCKO-
CTH C HaIIpaBJIeHHEM, OJIM3KUM K HaIlpaBJICHUIO CO
CTaHLIMY Ha 3MuIeHTp. U1 aToro Tma ceiicMuye-
CKMX BO3MYILIEHUI CKOPOCTh PACIIPOCTPAHEHUS CO-
crasiseT 0.21—0.26 xM/c, 4TO COMIACYETCS CO CKOPO-
CTBIO TPAaBUTALIMOHHBIX BOJH B TUApocdepe, IIsl KO-
TopbiX Tipu DiIyomHe Tuxoro OkeaHa B paiioHe
Haomonexanit 2000—5000 M 13 COOTHOILIEHMS IJISI CKOPO-
CTU TpaBUTALMOHHOI BonHbl V = (gH)* uHTEpBa) BO3-
MOXHBIX cKopocrteit coctapisteT 0.141 < V< 0.221 km/c.

OU3UKA 3EMJIM  Ne 3 2023
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Puc. 6. Ceiicmorpammsl Ha kaHajie VHI1 (N-S) nocie ¢unabTpanmu noinocoBbiM ¢uiibTpoM B ananazoHe 100—2000 ¢ u criek-

TpaJdbHbIC aMIIVIUTYAbI IJIA 3TUX CTaHLMA.

Takas nHTEpHIpeTals NOMIEPKUBACTCS TaHHbBI-
MU U3MEpPEeHMI TaTYNKOB maBjieHust ctaniuii DART
52406 (A = 24°) u 51425 (A = 10°), pacnoa0KeHHBIX
OTHOCUTENIbHO 061u3Ko oT craHumii RAR (12°) u
JOHN (37.5°). Ha cranuusax DART nHa6momaiorcst
TakXe ABa TUIIA KojiebaHUil (puc 8), aHaAJIOTUYHBIE
IIpYBEICHHBIM BhbillIe ceiicMorpammam. Mmeroniuecs
JTaHHbBIC HEe TTO3BOJISIOT IIPOBECTU IIPSIMOE CpaBHEHNE

BCJIEICTBUE PA3/IUYMS B SMULEHTPAIbHBIX PACCTOSI -
HUSX U a3UMYTax, HO CTPYKTypa ceiicMoTrpamMM M Oa-
porpamm 1ogo6Ha. Haubomnee oT4eTIMBO 3TO BUAHO
n3 ceiicmMorpamMmMm ctaHiuu RAR wu ©OaporpamMmsbl
craHuuu 51425.

Ha 3anucsax ynaneHHbIX ctaHuuiit DART Ttakke
HAOIIOJAIOTCS OUCIEPTUPYIONIE TPpaBUTALIMOHHBIE
BOJIHBI, IPUXOISIIME C 3aI1a3IbIBAHUEM B HECKOJIBKO

Taomuna 3. Pe3ynpraT n3MepeHus BpeMeH Impobdera MeIJIeHHBIX BOJIH f M Kaxylleiics ckopoctu V'

Bpewmst BeTymieHUs PacTosiHume
Kon cranmumn da3za tipobera, ¢ V, xm/c rpaye ’
qac MUH c
MSVF P1 04 52 18.381 22534 0.281
P2 05 02 40.573 2875.6 0.259 o7
RAR P1 05 46 12.534 5487.3 0.296
P2 06 24 56.942 7811 0.207 “
JOHN P1 07 56 52.515 12970 0.386
P2 09 21 57.619 18090 0.226 7
XMAS P1 07 24 47.976 11402.9 0.278
P2 08 26 40.917 20267.6 0.209 *
GUMO P1 09 23 00.497 18495 0.311
P2 11 1 39.559 25254.6 0.228 !
OU3UKA 3EMJIM  Ne 3 2023
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Puc. 7. [TocaenoBaTeabHO CBEpXY BHU3 — OaporpaMma 1 COOTBETCTBYIOIIAS €ii CIIEKTpaIbHO-BpeMEHHas AMarpaMma , a Takke
ceiicmorpamMmsl (Z, E-W, N-S KOMIOHEHTBI) U UX CIIEKTPaJIbHO-BPEMEHHbIE IMarpaMMbl Ha celicMu4ecKoi ctaHuu JIXKoH-

croH (JOHN). Ha ocu a6cumce — Bpemst UTC 15.01.2022 1.

YacoB IocJie TIPOXOXKICHUST aKyCTUUECKUX BOJIH B aT-
mocdepe [Nosov et al., 2022].

3. OBCYKAEHUME ITOJIYYEHHBIX
PE3YJIbTATOB

IIpexne yeM mepeiT K O0OCYKIESHUIO ITOJydeH-
HBIX Pe3Y/ILTATOB MPUBEAEM KPaTKOE OIMMCaHeE TTPO-
IIECCOB, CBSI3AHHBIX C M3BEPXKEHMEM BYJIKaHa, TaH-
Horo B o63ope [Bebbington, Marzocchi, 2011]. ITo
Mepe OCTHLIBAHUSI MarMbl B KAMepPe 00pa3yroTcst Kpr-
CTAJUIBI, a JIETy4He COEOWHEHUs, 3axXBadeHHBIE B
OCTaBIIIEMCSI pacIlaBe, paCTBOPSIIOTCSI, 00pa3ys my-
3pIpbKU. Korma naBneHue B KaMepe MpUOIMKaeTCsT K
KPUTHYECKOMY 3HAYEHUIO, GoraTasi JISTYYUMH BeEIIe-

CTBaMM MarMa B BEpXHEM 4acTM KaMepbl HAaYMHAET
MPOPHBIBATh KPHIIIY KaMephl ¢ TIOMOIIbIO JTUCTOBUI-
HBIX MHTPY3Uii, HEKOTOPHIE 13 KOTOPHIX MOTYT BHIii-
TH Ha MOBEPXHOCTH MPU MU3BepKeHUU ByjkaHa. Co-
OBITHS, IPUBOISIINE K U3BEPKECHUIO, TIPOSBIISTIOTCS
KakK 3IM1304bl BYJKAHWUYECKNX BOJIHEHUI, XapakTe-
pU3yIOIIeCcS POSIMU 3eMJIeTPSICEHUI, nedopmanmeit
IPYHTa U BO30OYXICHHEM TMIPOTEPMAJIbHOM CUCTE-
MBI, IOCKOJILKY MarMa HarpeBaeT NOA3eMHEIC BOJILI B
BEpXHEM YacTH KOphl. ByJIKaHMYeCKHMEe CUCTEMBI, KO-
TOpbI€ 3BOJIOLIMOHUPOBATIU 10 KPUTUUYECKOTO CO-
CTOSTHMSI, HanOoJiee BOCIIPUUMYUBEI K HEOOIBITNM
BO3MYIIEHUSIM, BEI3BAHHBIM OTHAJICHHBIM 3€MJICTPSI -
CEHHEM.

OU3UKA 3EMJIM  Ne 3 2023
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Puc. 8. CpaBHeHue ceiicMorpamm Ha ctanLiii RAR u 6aporpamm Ha craHuumsix 51425 u 52406 cetu HaGmoneHuit DART. 3Ha-
YEeHUST KaXyIIeiicsl CKOPOCTH IO ceiicMorpaMMaM 1 GaporpaMMaM MPUBEAECHBI Ha KaXIOM U3 PUCYHKOB.

B paccmaTpuBaeMOoM HaMu cilydae JIOKaJIbHOM
CEMCMUYHOCTU U3BEPKEHUIO IMPEAIIECTBOBA PO U3
17 3emueTpsiceHUit B OKPECTHOCTH 3nuiieHTpa (puc. 1),
a CJIeayIoIIre 32 HUM 3eMJIETPsICEHUsI 00Opa30BhIBAIN
OoJyiee TUIOTHBIA POM, CTPYNIIHMPOBAHHBIA BOJW3H
sIMIeHTpa u3BepxkeHus1. OmMHaKO TaKasi IIpOCTpaH-
CTBEHHO-BpEeMeHHasI KOPPEJISIusI MexXIy ceiicMuye-
CKMMM M BYJIKAHWYECKMMU COOBITUSIMU He 00s13a-
TEJIbHO IIOApa3yMeBacT IIPUUYMHHO-CICACTBEHHYIO
CB3b. /IBa OMHOBPEMEHHBIX COOBITHUSI MOTYT OBITh
pe3yabTaTOM OOIIEro TPEThEro Ipolecca WIn Ipo-
M30UTHU cydaifHO. B yacTHOCTH, HENb3s UCKIIIOYATh
BJIMSIHUSI U3MEHEHUIT HAIIPSKEHHO-Ie(pOpMUpPOBaH-
HOI'O COCTOSIHUSI Cpedbl, OOYCIOBICHHBIX MOIpPYyKe-
HHeM TuXooKeaHCKON TJIMTHI T0H ABCTPaATUHACKYIO
CO CKOpPOCTHIO 74 MM/TOM, W TIOCIEICTBUI, CBSI3aH-
HBIX ¢ MOIIIHBIM 3emieTpsiceHreM 2006 I. ¢ MAarHUTY-

OU3NUKA 3EMJIM  Ne 3 2023

noii M = 8, UMeBIIIeM MECTO Ha pacCTOSTHUU OKOJIO
30 KM OT 3rMIeHTpa u3BepKeHus:. M 3To emMHCTBEH-
HOE€, YTO CJIelyeT 13 IIPOCTPAaHCTBEHHOTO pacnpene-
JIeHusl 3emJjeTpsiceHuii. TeM He MeHee, M3y4YeHUE
BO3MOXHBIX IPOCTPAHCTBEHHBIX 1 BPEMEHHBIX KOp-
PENISILIMIA SIBISIETCSI HEOOXOAMMBIM MEPBBIM IIIarOM B
paCcKpbITUU l'[OTeHLll/laﬂbHOﬁ NMPUYMHHO-CJICACTBCH -
HOI CBSI3U.

Jpyroii acrieKT NOJIydeHHBIX Pe3yJIbTaTOB — BO3-
MOXKHAasI CBSI3b MEXIY CeICMMUYECKUMU BO3MYIIICHN -
SIMH B TBEpAOM cpene M MHPPpa3BYKOBLIMU BOJTHAMU
B aTMOc(pepe U IpaBUTALIMOHHBIMU BOJIHAMU B TUI-
pocdepe. Ha 310 yKaspIBaloT BpeMEHHBIE, YacCTOT-
HBIC Y TOJISIPU3AaIIMOHHbBIC XapaKTePUCTUKNA CEMCMM-
YeCKOI'o BO3MYIIIEHUsI, OTMEeUeHHOro Kak P1, 1 6apo-
METPUYECKMX TaHHBIX, IPUBEACHHEIX B pasaeie 2.3.
Bo3MmoxxHBIE TpM MexaHM3Ma CBSI3U aKyCTHUYECKHUX
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BOJIH B aTMOCdepe ¢ CeiCMMIECKIMI BO3MYIIICHUSI-
MU paccMaTpUBaJIMCh, Hanlpumep, B padote [Shved
et al., 2011]. Bo-nepBbIX, U3MEHEHUE MJIOTHOCTHU aT-
Mocdepbl MPUBOAUT K BO3ACHCTBUIO Ha MasSTHHUK
cericMoMeTpa cuiabl Apxumena. OmHaKo 3TOT (haKTop
JIOJDKEH B OCHOBHOM BIIMSITh Ha BEPTUKAIBHYIO CO-
CTaBJISIONIYIO CEMICMMYECKHMX KOJICOAHUIA YTO HE Ha-
OnromaeTcs Ha ceficMorpaMMax — aMIUIMTyAa KoJjie-
0aHMi1 Ha TOPU3OHTAJILHBIX KOMIIOHEHTax B 3 pa3a
OOJIBIlIe AMIUIUTYIbI BEPTUKAJIbHON KOMIIOHEHTEL.
boisiee Toro, MagTHUKU COBPEMEHHBIX CEHCMOMET-
POB HaxXOOSITCS B TePMETUYECKOM KOPITyCE U, CICIOBA-
TE€JIbHO, HE MOOJDKHBI OBITh ITOABEPXKECHBI BIMSHUIO
BHeIIHero pakropa. Bo-BTophIx, IBYKYIIMICS (PPOHT
aKyCTUYECKOI BOJIHBI MOKET IIPUBOAUTH K HAKJIOHAM
MMOBEPXHOCTH, Ha KOTOPO pa3MEIIeH CeMCMOIpHeM-
HUK, U B-TPETbUX, BOBMOXHO BJIMSHUE CUJIbI HbIOTO-
HOBCKOI'O IIPUTSDKEHUSI, OOYCIOBJICHHOIO M3MEHEe-
HreM cuthl TskectH [ Bem m op., 2020].

YTo KacaeTcs CBSI3U CEMCMMUUECKUX BO3MYIIIEHUIA
P2 ¢ Bo3aMylieHUSIMU B Tuapocdepe, TO BO3MOXKHO
OHM OOYCJIOBJICHBI, HaIlpUMeEp, 3aIUICCKOM BOJIHBI
IlyHaMU Ha I1o0epexXbe, TAe PacHoJ0XeHbI CeiicMO-
METpPHI, KOTOPBII OyIeT MPUBOAUTH K HAKJIOHY Celic-
MoMeTpa. OmHAKO OTCYTCTBHE BO3MYILEHUI Ha Bep-
TUKAJIbHOMI KOMITOHEHTE AeJIaeT 9TOT MEXaHU3M MaJjlo-
BEpOSITHBIM. BO3MOXHO, 3TO CBSI3aHO C BpalllaTeTbHBIM
JIBIDKEHMEM, BO3HUKAIOIIVM TIPY B3aMOOCHCTBUM Ipa-
BUTALIMOHHOI BOJIHBI M1 OCTPOBOB, Ha KOTOPHIX HAOJIIO-
JaloTcs ceicMuyeckue BCTyIuieHus P2.

OCHOBHEIC BEIB ObI.

1. IIpuBeneHHbBIe B paboOTe pe3yabTaThl aHaIKW3a
CEMICMMYHOCTH B palfoHe ByJIKaHa XyHTa yKa3bIBaIOT
Ha KOPPEISIIMOHHYIO CBSI3b MEXIY aKTUBHU3allMel
CeCMUYHOCTU TOC/ie U3BEpKeHUs ByiKaHa. OnHa-
KO HEJb3sl YTBEPXAaTh O MPUUMHHO-CIEACTBEHHOM!
CBSI3U MEXIY MPEIIIECTBYIONIUMU 3E€MJIETPSICEHUSI -
MU U U3BEPXKEHUEM.

2. DKkcnepuMeHTalIbHBIE JaHHBIE O (PU3MYECKUX
noJisiX B aTMocdepe, ruapocdepe U TBepaoil 3emiie
YKa3bIBalOT Ha UX B3aUMOACHCTBUE — CEMCMMUYSCKUE
MPUOOPHI 3apETUCTPUPOBAIN BO3MYILIEHUS C TTIEPUO-
JaMu 268 ¢, HaBeleHHble MH(GPa3BYKOBBIMU BOJIHA-
Mu (BojiHa JIaMba) B atMocdepe, a BO3MYIIEHUS C
nepuogamu 400—600 ¢ Ha TOPU3OHTATIBHBIX KOMIIO-
HEHTaX, MO-BUIMMOMY, CBSI3aHbI C B3aUMOICHCTBU -
€M OCTPOBHBIX TEPPUTOPUII C TpaBUTALMOHHBIMU
BOJIHAMHU B TUapocdepe.

3. IlpocThle sMOUpUYECKMEe 3aKOHOMEPHOCTH,
HCIIOJIb3yeMble B CEMCMOJIOTMU IS OIpeac/ICHUsI
MarHuTynbl M;, U3Ty9eHHOU TIpU U3BEPXKEHUN Celi-
CMUYECKOI oHeprud E,, CKaISIpHOTO CEMCMMIECKOTO
MOMeHTa M, Ui 3HEePTruu UCTOYHMKA, BO30YAUBIIIETO
BOJIHBI P3ses1, a TakxKe BBICOTBI BOJIH IIyHAMU MOTYT
OBITb UCITOJIL30BAHBI 15T ONIEPATUBHON OLIEHKHU OITac-
HOCTH IIyHAMU TIPU BYJIKAHUTYECKOM U3BEPXKEHUU.
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Seismic Phenomena Associated with the Eruption of a Volcano in the Area of the Tonga
Archipelago on January 15, 2022

V. M. Ovtchinnikov~* and O. A. Usoltseva® **

¢ [nstitute of Geosphere Dynamics named after Academician M.A. Sadovsky Russian Academy of Sciences,
Moscow, 119334 Russia

*e-mail: ovtch 1 @yandex.ru

**e-mail: kriukova@mail.ru

The study of changes in the seismic process associated with the eruption and the assessment of the energy pa-
rameters and structure of the wave field from seismic data is the subject of this work. Three types of distur-
bances are distinguished in the structure of the wave field. First of all, these are Rayleigh surface waves with
an average oscillation period of 23 s, well traceable at distances up to 100 degrees. The group velocity of
Rayleigh waves is 3.6—3.8 km/s. The magnitude calculated from them at stations mainly with oceanic prop-
agation paths is M, = 5.52 £ 0.18, and the corresponding seismic energy was on the order of E, = (1-7) X 10837,
and the scalar seismic moment M, =2.4 x 1017 J. Two other types of oscillations were detected on seismic
channels with a frequency band from 0.0003 to 0.1 Hz of the stations. For the first, the apparent velocity of
propagation of the disturbance lies in the range of 0.28—0.37 km/s with a characteristic period of 268 s. This
type of disturbance is associated with the gravitational response of the seismometer to an acoustic disturbance
in the atmosphere. For the second type of seismic disturbances, the propagation velocity is 0.21—0.28 km/s
with characteristic periods of 450 s on the horizontal components of seismic receivers. This type of seismic
disturbance is probably caused by the interaction of the gravitational wave in the hydrosphere with the coast

of the islands on which the seismic stations are located.

Keywords: seismic Rayleigh waves, scalar seismic moment, seismic energy, infrasound waves in the atmo-

sphere, gravitational waves in the hydrosphere
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