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ITokazaHa BO3MOXKXHOCTb IMCTAHLIMOHHOTIO MCCJIENOBAHUS 2J€KTPOMAarHUTHBIX U MOHOC(HEPHBIX 3 dhek-
TOB, BBI3BAHHBIX U3BepkeHUeM ByjkaHa Tonra 15.01.2022 r. Ha paccrossHusx no 15000 KM OT MCTOYHUKA
3aperucTpUPOBaHbl Bapyallii TeOMarHUTHOTO TI0JIs, CBSI3aHHBIE ¢ Bo3MyllieHrueM [TTlyMaHOBCKOTO pe3o-
HaHca (I1IP), pactipoctpaneHueM BoiaHbI JIaM0a 1 aKyCTUKO-TpaBUTAaLIMOHHBIX BOJIH. [loka3zaHo, 4To mosB-
JIEeHUE MOIITHOTO UCTOYHWKA IPO30BOI aKTUBHOCTH, BHI3BAHHOTO M3BEPXKEHUEM, BbI3BAIO 3HAUMMBII POCT
(6osee, yeM B TPU pasa) aMIUTUTYIbl TeOMarHUTHBIX BO3MyIleHU I Ha yacToTax [P, koppenupytoimii ¢ ync-
JIOM MOJTHUEBBIX pa3psiioB. BiusiHUs n3BepkeHUsT Ha YacTOTHBIE XxapakTepucTrku [1TP He oGHapykeHo.

Karoueeswie croea: n3BepkeHUe ByJIKaHa, TPO30Bask aKTUBHOCTL, BoJiHA JIaM0a, aKyCTUKO-TpaBUTALIMOHHbBIE
BOJIHBI, T€OMarHUTHbIC Bo3MmylleHus1, [IlymMaHOBCKUiT pe3oHaHC.
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1. BBEAEHUE

HN3BepxkeHne momBomHOro BynkaHa XyHTra ToH-
ra—XyHra Xaaraii (20°3412.00” 1O, 175°22’48.00” 3)
Hayvayioch 20.12.2021 1. ITo mgannabiM USGS 15.01.2022 .
B 04:14:45 UT npou3oluio 3eMIeTpsiICEHUE MarHUTy-
JIoit 5.8, KOTOpoe CONPOBOXIAIOCH CUJILHEUIINM
BBIOPOCOM B aTMOC(depy NPOAYKTOB BYJIKAHNUYECKOM
negrenbHOCTU. Yepes yac mocie Havaia U3BepKeHUS
15.01.2022 r. namMeTp oG1aKka CoOCTaBIIsI OKOJIO 650 KM,
a BbICOTa IoabeMa obiaka JocTurana 55 KM.

M3BepxkeHue BbI3BAIO 1lyHaMU, TMTAHTCKYIO JIO-
KaJIbHYI0 MOJIHMEBYI0 aKTHBHOCTb UM T€HEpalulo
MOIITHBIX aTMOC(EPHBIX BOJIH Pa3IMYHOro TUIa (MH-
¢dpa3ByK, BOJIHbI JIaM0a 1 BHYTpeHHUE FPaBUTALIMOH-
Hble BOJIHBI), PACIIPOCTPAHSIOIIMECS Ha TI0OAIbHbIE
paccrosiHus [Vergoz et al., 2022]. boutn o0HapyXKeHbI
rnepemMelaioiniecss HOHOCGhEpHbIE BO3MYIIEHUS
(ITNB), reHepaliio KOTOPHIX CBSI3BIBAIOT C BO3IEIi-
cTBUEeM BOJiH JIamba. HecMoTpst Ha TO, YTO OCHOBHOM
cpenoii pacnpocTpaHeHUsI BOJH JIamOa sBisieTcs
Tpornocdepa, UX dHEPrusl MpocayuBaeTcs B TEPMO-
chepy Ha 4yacToTax aKyCTMYECKMX U TpaBUTAIMOH-
HBIX BOTH [Zhang et al., 2022].

KonndecTBo, 4YacTtoTa ciaegoBaHUS W SHEPrUs
MOJTHUEBBIX Pa3psiioB Bo BpeMs B3pbiBa XyHra ToH-
ra-Xaamai OBUTM PEKOPOHBIMU IJII M3BEPXKCHUMN

BYJIKAHOB. 15 stHBapsl B TeYEHUE LIIECTU YacOB OBLIO
3acukcupoBaHo oyt 400000 MOJIHUEBBIX pa3psi-
noB. [losiBleHMEe TaKOro TMTaHTCKOTO JIOKaJbHOIO
WCTOYHUKA MOJIHUEBBIX pPa3psiioB HOJKHO ObLIO
MPUBECTU K TFeHepaluu MOIIHOIO 3J€KTPOMarHuT-
HOTO M3JIy4YeHHS B LIMPOKOM JMarna3oHe 4acToT U
Bo30OyxneHuto IllymaHoBckoro pe3oHatopa [Nicko-
laenko et al., 2022].

Hactosiiast craThsl MocBsillieHa MCCAeI0BaHUIO
Pa3JIMYHOTO TUIIA DJICKTPOMATrHUTHBIX BO3MYILICHUI,
BbI3BAHHBIX U3BEPXKeHUEM ByjlKaHa ToHra, aHaJIu3y
WX MPOCTPAHCTBEHHO-BPEMEHHOIO paclpeaeaeHust
U B3aMMOCBSI3U Ha OCHOBE JAHHBIX U3MEPEHUI psi-
IoM craHumii cetd Intermagnet m oOcepBaTOpUM
NI PAH “Muxnaeso” (MIK), anmapaTypHbIii KOM-
TIEKC KOTOPOii 1aeT BO3MOXHOCTb PErUCTpallui Ba-
pMalii MarHUTHOTO TIOJISI B IIMPOKOM Auaria3oHe
yacrot 1 aMiumtyn [ Ryakhovskii et al., 2021].

2. SKCIMEPUMEHTAJIbHBIE JAHHBIE
N PE3VIIBTATBI NCCIEOAOBAHUNU

2.1. T'eomarauTHbie B HoHOChepHbIe 3P PEKTHI

T'enepanus B ipoiiecce n3BepkeHUs BoyH JIamba
U aKyCTUKO-TpaBUTALMOHHBLIX BOJH (AI'B) momkHa
ObL1a BbI3BAaTh MU3MEHEHMSI 2JIEKTPOHHON KOHIIEH-
Tpaly B HIDKHEN noHocdepe, ITPOBOAUMOCTH B 00-
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Puc. 1. Pacnionoxenue BysikaHa ToHra u craHmuii Intermagnet.

JIaCTH IIPOTCKaHUA I/IOHOC(I)CpHI)IX TOKOB, UIBMEHCHUEC
WX BEJIMYMHDBI 1 OpUCHTALINM U COOTBETCTBYIOIIIME Ba-
pruanmu rcOMarHMTHOTI'O ITOJIA Ha ITIOBEPXHOCTU 3emm.

s aHanM3a T€OMArHUTHBIX BO3MYIIECHUI, BBI-
3BaHHBIX U3BEpPKEHUEM ByJKaHa ToHTa, MCIOJIb30-

BaJICh JaHHBIE ceTH Intermagnet! u reopusnaeckoit
obcepBaropun “MuxHeBo”. KoMIUIEKCHBIN aHaIN3
STUX JAHHBIX O3BOJINI BBISIBUTh T€OMarHUTHEIC Ba-
puanuu, CBSI3aHHBIE C pacIpoCTpaHeHUEeM Pa3HOIro
THIAa aTMOC(PEPHO-NOHOC(HEPHBIX BOJIH, BEI3BAHHBIX
M3BEPKEHMEM Ha PAaCCTOSHUSIX CBBIIIIE IECITH ThICTY
KWJIOMETpOB OT uctouHuka. M3 cetu Intermagnet
BBIOpaHbBI JaHHbIE Psiia CTAHIIMI, pACTIOJIOXKEHHbBIX B
nuara3zoHe pacctossHuit 1o 5200 KM oT ByJIKaHa, Iie
BeJlaCh HeNpephiBHAs TPEXKOMIIOHEHTHASI 3aIllCh
reomMarauTHoro 1ons 3emiau. Ha puc. 1 nmpuBeneHa
cXeMa pacIIoIOXEHUS ByJIKaHa M cTaHUIMM Intermag-
net, DaHHbBIE KOTOPBIX MCHOJb30BaHBI B pabdoTe.
B Tabnuie ykazaHbl KOOpIMHATHI U PACCTOSIHUE OT
ByJIKaHa 0 3TUX CTAHLIMMA.

Ha puc. 2 nmokazaH pe3yabTaT TPEXKOMITOHEHT-
HOIT perucTpamnyy Baprallfii FTeOMarHUTHOTO TI0JISI B
obcepBaropuu Alice Springs (ASP) B ABcTpanuu u
BapHaIiy BEKTOpa ITOJTHOTO TT0JIsT (HUKHSS TTaHEeNb).
BepTuKasbHBIMU JIMHUSMHM OTMEYEHBI MOMEHT W3-
BepXXEHHUsI, MOMEHT BoamylleHus: IllymaHoBCcKOro
pe3oHaTtopa (IIIP), Bpems npuxona BojHbI JIamba u

! https://www.intermagnet.org/data-donnee/download-eng.php

OU3NUKA 3EMJIM  Ne 3 2023

AT'B. BpeMsi u3zBepXeHUsI MPUBEACHO IO TaHHBIM
USGS, a BoamymieHue IIIP onpeneneHo 1o 1aHHEIM
peructpauuu B obcepBatopuu MIK kak BpeMs Ha-
OoIeHUsT MAaKCUMaJIbHOI aMIUIMTYIbl CUTHaJla Ha
yactore IIP o Y-koMIMOHEHTE reOMarHUTHOTO MO-
aa (puc. 4). Bpems npuxona BoaH JIamba u aKkycTH-
KO-TPaBUTALIMOHHONW BOJHBI PACCUMTHIBAJIOCH W3
pacCTOsIHUS MO AyTre OOJBIIOro Kpyra OT ByJIKaHa /10
ctanuuu API 1 ckopocTeid pacripocTpaHEHUS 3TUX
BOJIH. 2KENThIM 1 3eJIeHbIM MPSIMOYTOJbHUKAMU 1O~
Ka3aHo MPUMEPHOE BpeMs BO3MYILIEHUSI TEOMarHuT-
Horo 1o non BosaeiicteueM LIIP u BoaHb! JIamba.
ITo naHHBIM MH(}pPa3BYKOBBIX HaOMOAeHW [Matoza
et al., 2022] mUTENbHOCTh MHTEHCUBHOM (Da3bl BOJI-
Hbl JIaMObI cocTabiisizia ~25—30 MUH.

B pa6ote [Wright et al., 2022] ipuBoagTcst naH-
HBIE O CKOpPOCTHM pacHpocTpaHeHUs BoJH JIamOa
(308 £5m0319+4Mm/c)n AI'B (238 =3 10269 = 3 m/c)
B cTpaTocdepe. s aHaiu3a CBSI3U Bapualuii reo-
MarHUTHOTO IIOJISI C IIPUXOAOM B TOYKY M3MEPEHUS
pa3IMYHOTO BUIA aTMOC(MEPHBIX U HMOHOCHEPHBIX
BO3MYILIEHUI OBbUIM MPUHSTH HauboJiee XapaKTepHbIe
ckopoctu 11t BosiHbI JIam6a 310 m/c u ATB 270 m/c.

MoXHO BHUIETH BO3MYIIIEHHE TOPU30HTAJIbHBIX
KOMIIOHEHT MarHUTHOTO IIOJISI, BBI3BAHHBIX BO3MY-
meHueM HIP. ITo-BunuMoMy, UMEHHO C 3TUM SIBJIE-
HUEM CBSI3aHBI OTMeueHHbIe B pabore [Adushkin
et al., 2022] anoManbHbIE Bapyuallii TeOMarHUTHOTO
M0JIsI, PEeTUCTPUPYEMbIE TIPAKTUUECKN OMHOBPEMEH-
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Puc. 2. Bapnanum Tpex KOMITOHEHT T€OMarHUTHOTO T10JIsT B o0cepBaTopu API 1 Bapnanym BeKTopa MOJHOTO TT0JIST (HYDKHSIST
rnaHesb). BepTUKalbHBIMU JTUHUSIMU OTMEYEHBI MOMEHT U3BEPXKEeHUsI, MOMEHT Bo3myleHust LllyMaHOBCKOro pe3oHaropa
(LLIP), Bpemst npuxona BosiHbl JIam6a u AI'B. 2KenTbIM NpsIMOYTOJIBHUKOM MOKa3aH MHTEpBas BpeMeHU Bo3zaeiicTBus LIIP Ha
BapualMy T€OMarHUTHOTrO TMOJsl. 3eJeHbI MPSIMOYTOJbHUK MOKAa3bIBAET MPUMEPHYIO JUIMTEIbHOCTb BO3IEUCTBUSI BOJTHBI

JIamba.

HO Ha CYIIECTBEHHO OTJIMYAIOIIUXCS SMULEHTPAb-
HBIX PacCTOSIHUSIX OT BysKaHa. [1puxon BoiH JIam6a
n AI'B HanbGostee 9eTKO MPOSBASIETCSI B BEPTUKATb-
HOIf KOMITOHEHTE 1 BapHUalUsIX TTOJTHOTO TTOJIS.

C ncnoiap30BaHMEM TOTO K€ momxona obpabdoTta-
HBI PErucTporpaMMbl BapHaluii MarHUTHOTO ITOJISI
no craHuusM Intermagnet (tads. 1). Ha puc. 3 noka-
3aHbl BapualWM ITOJHOro Mmojs mjisi craHuuii API,
EYR, CNB, CTA u ASP ¢ oTMec4eHHBIMHA BpEMEHEM
M3BEPKCHUSI M pacYeTHHIMUA BpeMeHaMM IIpHXOJa
BojiH JIamba 1 AI'B. OueBunHa CBSI3b BO3MYIIIEHMIA
T€OMarHUTHOIO MOJsI C IIPUXOJOM COOTBETCTBYIO-
LLIMX BO3MYILIEHU

2.2. Bo3oyxnenue II1P

OCHOBHBIM TIPUPOTHBIM HMCTOYHUKOM 3JIEKTPO-
MarHUTHOTO W3JIyYeHUS, BBI3bIBAIOIINM HAaKauyKy
HIP saBasiorcss MojiHMEeBBIe pas3psiabl. 1o maHHBIM
cetu GLD360 [Yuen et al., 2022] B paiioHe u3Bep:ke-
Hus ByiakaHa Tonra 15.01.2022 r. ObLJ10 3aperucTpu-
poBaHo 1opsiaka 400000 monHueBBIX pa3psaaos. [1o-
SIBJICHUE CTOJIb MOIITHOTO MCTOYHMKA TPO30BOM aK-
TUBHOCTH JOJDKHO OBUTO IPUBECTH K CYIIECTBEHHBIM

usMeHeHUsIM IapametpoB IIP. PaccMoTpuMm peak-
nuto napametrpoB lllymaHOBCKOTo pe3oHaropa IO
JaHHBbIM usMepeHuii B oocepBatopuu B PO “Mux-
HeBo” (MIK) 15.01.2022 r.

Ha puc. 4 nokazaHbl YacTOTa MOJTHUEBBIX pa3psi-
JIOB, aMIUIUTYIHO-YaCTOTHBII CIEeKTp BapualMii
reOMarHUTHOTO TI0JIsl B Auaria3oHe yactot a0 45 I

Taomuna 1. KoopauHaTel ¥ paccTosIHME OT ByJiKaHa ToH-
ra no ctanuuit INTERMAGNET

Mupora, °© Jonrora, © | PaccrostHue, km
API —13.8 188.2 839
EYR —43.4 172.4 2776
CNB —35.3 149.4 3806
CTA —20.2 146.3 3992
ASP —23.76 133.88 5220

OU3UKA 3EMIIM  Ne 3
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Puc. 3. Bapuanuu nosiHoro noJs ajist ctanuiit API, EYR, CNB, CTA u ASP ¢ oTMeuyeHHBIM BpeMeHeM U3BEPKEHUST, BO3MY-
meHust [P u pacyeTHEIMU BpeMeHaMu Tipuxoaa BoJiH JIam6a u AI'B. 2KenTbiM mpssMOyTOJIbBHUKOM ITOKa3aH MHTEPBAJI BpeMe-

HU Bo3aeiictBus LIIP Ha Bapualivy r€OMarHMTHOTO ITOJIA.

1o KaHaiay Hy v cyTOUYHBI XOI aMIIJIUTYAbI TPEThEi
moabl HHIP o nanHbiM peructpauuu B MIK [Poklad
et al., 2022]. I1ocie n3BepXeHUs ByJKaHa Ha0Joaa-
eTCsl POCT aMIUTUTYAbI TTepBbIX Tpex mox LI P. Oue-
BUIIHO, YTO IMHaMUKa pocTa amrautyasl IP kop-
perpyeT ¢ YMCIOM MOJHUEBBIX pa3psaoB, 3aduK-
CUPOBAHHBIX B pailoHe U3BEpPKEHUSI BYyJKaHAa.
B MakcuMyMe Tpo30BOIi aKTMBHOCTM HaOJrogascs
poct ammuiutyasl LI P 6osee yuem B 3 pa3a.

B To ke BpeMsi u3Bep:KeHUe He 0Ka3alo BIUSIHUS
Ha yacToTHbIe XapakTepuctuku I P. ITo-BunuMomy,
JIaXe CTOJb CHJIbHOE Ireo(U3ndYecKoe BO3MYIICHUE,
KaK Ip0o30Basl aKTUBHOCTbh, BhI3BaHHAsI N3BEPXKEHU -
eM ByJikaHa ToHra, He MOXKET BBI3BaTh ITTOOAIBLHBIX
U3MEHEHMIT B BOJTHOBOJE 3eMJIsI—UOHOChepa.

Kak mokasano B pa6ote [Price, 2016] anexrpo-
MarHuTHbIe BOJHEI yacToT LI P pacnpocTpaHsiorcs B
BosiHoBoAe 3emisi—moHocdepa B TEM mogme. Ilo-
3TOMY OCHOBHOI1 BKJIaJl B BApHallid MarHUTHOTO ITI0JISI
Ha yvacrtorax IIP, 3aperucrpupoBaHHbix B I'DO
“MmnxHeBO” Mo KaHaiy Hx, BHOCSAT mapamMeTpbl BOJI-

OU3NUKA 3EMJIM  Ne 3 2023

HOBoZA Ha JIyre 6osnbloro kpyra “CeBep—IOr” (puc. 4).
Ha mapametps! LIIP 3apernctpupoBaHHBIX IO KaHa-
Jy Hy — cocTosiHHMe BOJIHOBOJA Ha Ayre OOJIbIIOIo
Kpyra “3amag—BocTtok”. Takum oOpa3oM, IIPOLECCHI,
OKa3bIBaIOIIME BIUSTHUE Ha MapaMeTpbl OTUX BOJHO-
BOJOB, OynyT IpuBOAUTh K ndMeHeHussM AUYX 1P
peructpupyeMbix B PO “MuxHeBo”.

Ha puc. 5 mokazaHsl 1yru 00JbIIOTO KpyTa, IIPo-
XOISIIINE Yepe3 OCU MarHUTOMETPOB KaHaioB Hx u
Hy, pacnonoxennsix B MIK. PaccTtosiHue ot Bynka-
Ha 10 ayru 0osblnoro Kkpyra Hx cocrapisieT 2793 km,
a o oyru Hy — 3520 k.

Ha puc. 6 moka3aHbl 3HaY€HUST aMILTUTY, IIEPBBIX
tpex mon 1P o xanamam Hx u Hy, 3apeructpupo-
BaHHBIX 15.01.2022 r. Haunnag mpumMepHo ¢ 7:15 1o
BceM 3-M Mogam IIIP HaGmtogaeTcst yMeHbIIICHUE aM-
matyasl TP B kaHaime Hx. DToT 3(pdeKT coBNaueT ¢
pacuyeTHBIM BpEMCEHEM IIpUXOoAa Ha TpacCy BOJIHBI
JIamb6a. ITo komnoHeHTe Hy 3TOT 3¢p(HEKT BhIpaXKeH
citabee. Bo3aMOXHO, 3TO CBS3aHO C TEM, YTO BOJIHA
JIamba nipuiia Ha 3Ty Tpaccy mosxe (B ~ 7:30), a Ha-
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Puc. 4. Bnusinue uzBepkeHnus ByJkaHa Tonra 15.01.2022 r. Ha napameTpsl lllymaHoBcKoro pe3oHaHca. KonnyecTBoO MOJTHMIA,
3apETUCTPUPOBAHHBIX B palioHe N3BEPKeHUS ByIKaHa 1o faHHBIM ceTi GLD360 (BepxHsis MaHemb). AMIUTUTYTHO-9aCTOTHBIM
CIEKTP BapyaLuii reOMarHUTHOTO MOJIsI 110 KaHayy Hy B auariazoHe yactoT 1o 45 I, 3aperucrpupoBaHHoro B MO “MuxHe-
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Puc. 5. [lyru 6oJbIIoro Kpyra, MpoXoasiiiiie Yepe3 OCU MarHUTOMeTpoB KaHanoB Hx u Hy obcepBaTtopuu MIK.

OU3UKA 3EMIIM  Ne 3
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Puc. 6. AMmumTynsl iepBbix Tpex mon 1P, 3apernctpupoBansbie B MIK 15.01.2022 r. mo kaHaiam Hx (KpacHble KpUBbBIC) U

Hy (cuHue KpuBbIE).

YyuHas ¢ 8 4 o JaHHBIM ITI00aTbHOM CeTH PEeTUCTpalii
mosauit GLD360 (puc. 4) HaGmomascs ele OOuH MUK
TPO30BOI AKTUBHOCTH B OYare M3BEP>KEHUSI.

Ellie oqHO yMeHBIIIeHNEe aMITIUTYAbI IEPBBIX TPEX
mop P Ha kanane Hx Hadmaogaercs ¢ 21:00 UT no
22:30 UT. B 3TOT MOMEHT IPOMCXOIUT CXOXKIECHUE
BOJIHBI JIaM0a B compsKeHHOI TOUKe Hal CeBEPHOM

OU3NUKA 3EMJIM  Ne 3 2023

Adpuxoii (puc. 5), a Tpacca pacrpoCTpaHEHUsI CUT-
Hajla HaXoamuTcsl Ha pacctogHuM 3530 KM OT conpsi-
JKEHHOM TOYKM.

Coycts nBoe cyTokK BojiHa JIamba, 000THYB 3eM-
HOIi 111ap, MOBTOPHO CXOAUTCSI Hall ceBepHOU Adpu-
Koii. Ha puc. 7 moka3aHbl aMIJIMTYIbI TIEPBBIX TPEX
mox TP 17.01.2022 1. Yepe3 52 gaca mocie Havaa
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17.01.2022

pT/sqrt(Hz)

pT/sqrt(Hz)
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Puc. 7. AMmuutynst iepBbix Tpex mon LI P, 3apeructpupoBanubie B [P0 “Muxneo” 17.01.2022 r. mo kaHanaM Hx (KpacHble
KpuBble) 1 Hy (CMHUE KPUBBIE).

un3BepxeHus, B 08:00 UT 17.01.2022 MmbI HaOmomaeM 3. BAKJIIOYHEHHME
KapTuHy, aHaiorndHyo 15 susapsa. C 7:30 no 9 UT
BUIHO 3aMETHOE MaJicHUe aMIIJIMTYIbI 1-1 u 3-1 Mo,
I[IIP), ces3aHHOE, BEPOSITHO, C BO3IEHCTBMEM Ha
Tpaccy BOJIHBI JIam6a. [lageHre aMILUIUTy a6l BTOPOM

B pabGote mpuBeneHbl JaHHBIC 10 peaKIUM I'eo-
MarHUTHOIO MOJIS B Pa3jIMYHBIX TOYKaX 3€MJIU, BbI-
3BaHHBIX M3BepXeHWeM ByJiKaHa ToHra 15 sHBaps
2022 1. IlokazaHo BIMSHHNE 3TOTO M3BEpPKECHMUS Ha
monsl IHHIP meHee 3aMeTHO. napaMeTpsl ILllymMaHOBCKOro pe3oHaropa M Bapua-

OU3UKA 3EMJIM  Ne 3 2023
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LIMY T€OMArHUTHOTO ITOJISI IO JAHHBIM psiia CTaHIIUIA
cetn Intermagnet Ha paccrosgamsax go 5200 kM oT
ByakaHa. OtMeueHo mageHue amruiutyn IIP, BwI-
3BaHHOE€ BEPOSITHO BO3MeCTBMEM BOJHBI JIamba Ha
napametpsl LllymMaHOBCKOro pe3oHaTopa.

AHaM3 TeOMarHUTHBIX BO3MYIICHUI, BbI3BaH-
HBIX M3BEpPXKEHUEM ByJiKaHa ToHra mo JaHHBIM CETU
Intermagnet Tak:ke TO3BOJIWII BbISIBUT TeOMarHUTHbIE
Bapualliu, CBSI3aHHbIE C PACIPOCTPAHEHUEM aTMO-
chepHO-noHOChEPHBIX BOJIH, BbI3BAHHBIX U3BEpXKe-
HueM. [1o JaHHBIM TPEXKOMIIOHEHTHOM perucrpaiuu
Bapuvalliii T€OMarHUTHOIO MOJisl, 3apEerMCTPUPOBAH-
HBIX CTAaHIUSIMM, PACIIOJIOXKEHHBIMU Ha PACCTOSTHUSIX
o1 800 1o 5200 KM OT ByJIKaHa, OOHapY>KeHbI Bapualuu
BEKTOpPA MOJHOTO MOJIsl, COBMAJAI0IINe MO BDEMEHU C
MOMEHTOM Bo3mylieHus [llymMmaHOBCKOro pe3aoHaTo-
pa, 3aperucTpupoBaHHOro B oobcepBatopun MIK, n
pacyeTHbIMM BpEMEHaMM TPUXOJa B TOUKU peru-
cTpaluu BoJiH JIaM0a U aKyCTUKO-TpaBUTALIMOHHOM’
BOJIHBI.

AMIUIUTYIa Bapualuii r€OMarHMTHOTO TMOJs Ha
yactoTtax 1P B 11e1oM KOppeaupyeT ¢ KOJTUYECTBOM
rpo30BbIX pa3psnoB. Habmonaemsriii B 05:42 UT no-
KaJIbHbII1 MAaKCUMYM aMILIUTYbl, KOTOPbIii HE CBSI-
3aH C POCTOM KOJIMYECTBA MOJIHUM B 00J1aKe, MOXET
ObITh 0O0YCJIOBJIEH BO3HMKHOBEHHUEM Pa3psiioB, YXO-
JISIIUX BBEPX, B HUKHIOI MoHOochepy. CtpaTtocdep-
Hble pa3psiabl TUMNA 2Jb(MOB U CIIpaTOB, 00JIagaI0-
LLUX MOBBIILIEHHOU 2HepreTukoii [Wang et al., 2019],
MOTYT ObITb MPUUYMHON HAOII01aEMbIX SIBICHUIA.

3anucu BapualMii MarHUTHOTO MOJISI HA YacTOTe
IIP mo3Boauiau 3aperucTpupoBaTh CJCIYIOLIUA
MpUxo BoJHbI JIaMba yepes 52 yaca rociie u3Bepke-
HUSl, KOTJa BOJIHA, OOOTHYB 3€MHOI 1Iap MOBTOPHO
CXOIMTCS HaI ceBepHOU A(DPUKOIA.

HMcnonb3oBaHrEe TaHHBIX ITMPOKOMOJIOCHBIX MHO-
TOTOYEYHBIX HAOIIOICHWI Bapualnii reOMarHuTHO-
'O T10J151 TIO3BOJIMJIO BBISIBUTH B3aUMOCBSI3aHHbIE BO3-
MYIIIEHUSI HA Pa3JINYHBbIX BBICOTAX W SMULEHTPAIb-
HBIX PACCTOSIHUSX U TTIOATBEPAUTH BO3ENCTBUE BOJIH
JIam6a 1 AI'B Ha mapameTps! IIP u Bapuatuu I'MIT.

PMHAHCHUPOBAHUE PABOThI

PaGora BhIIoJIHEHA B paMKax [ocyqapcTBEHHOTO 3a/1a-
Hug 122032900175-6.
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Remote Sensing of the Electromagnetic Effects of the Tonga Volcano Eruption
on January 15, 2022

B. G. Gavrilov» *, Yu. V. Poklad®, I. A. Ryakhovsky?, and V. M. Ermak*

“Sadovsky Institute of Geosphere Dynamics, Russian Academy of Sciences, Moscow, 119334 Russia
*e-mail: boris.gavrilov34@gmail.com

The possibility of remote studies of electromagnetic and ionospheric effects caused by the eruption of the
Tonga volcano on January 15, 2022 is shown. At distances up to 15000 km from the source, geomagnetic field
variations associated with disturbances of the Schuman resonance (SR), Lamb wave propagation and acous-
tic-gravitational waves are registered. It is shown that the appearance of a powerful source of thunderstorm
activity caused by the eruption produced a significant increase (more than three times) in the amplitude of
geomagnetic disturbances at SR frequencies, which correlates with the number of lightning discharges. The
effect of the eruption on the frequency characteristics of the SR was not detected.

Keywords: volcanic eruption, thunderstorm activity, Lamb wave, acoustic-gravity waves, geomagnetic distur-
bances, Schuman resonance
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