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CTATUCTHUYHI XAPAKTEPUCTUKHU BYJIKAHOI'EHHUX XBUJIb IYHAMI
B IIBHIYHO-3AXITHOMY PET'TOHI TUXOI'O OKEAHY

AKTyajabHicTb. ATMochepa 1 ioHOcepa € OCHOBHUM KaHaJIoM s (YHKUIOHYBaHHS CHCTEM TeJIeKOMYHiKaii,
panioHaBiranii, pamioyiokanii, JUCTAHIIITHOTO Paio30HyBaHHA Ta pamioacTpoHoMii. Ha cran atmocdepHo-ioHOCHEpHOTO
pajiokaHay CyTTEBO BIUIMBA€E HM3Ka BHCOKOCHEPTETHYHHX IPHPOAHUX 1 TEXHOT€HHUX JpKepell. BynkaHu € ofHUM i3 Takux
mkepen. BuOyx Bynkany Tonra 15 ciuns 2022 p. mpu3BiB 10 3Ha4HOTO 30YpeHHsS BCIX HIICHCTEM y CHCTeMi 3eMilst
(;mitoctepa, CBiToBHit OkeaH) - atMoc(epa - ioHochepa — MarHiTocdepa i, BiIIOBIIHO, TapaMeTpiB pafiokaHary. 30Kpema,
BUOYX 3TCHEpYBaB MOTYKHI atMoc(epHi XBUIi Ta IyHaMi. JleTanpHe DOCIHiIKEHHS MOMMPEHHS IHUX XBHIb € aKTyaJbHOIO
3a1a4ero.

Meta po6OTH — CTAaTUCTHYHUI aHANi3 XapaKTEPHCTHK aTMOC(PEpHHX 1 OKEaHIYHMX XBWJIb IIyHaMi B IiBHIYHO-3aXiTHIH
gacTuHI THXOro okeaHy, 3reHepOBaHUX BHOYXOM ITiJBOJHOTO HAAMOTYXHOTO BynkaHy Tonra 15 ciuas 2022 p.

Metonu i Meromomorisi. CTaTUCTUYHHUN aHAaJi3 TOJIOBHUX XapaKTEPUCTUK XBWJIb IIyHaMi aTMOC(EpHOro Ta OKeaHi4HOTO
noxo/pKkeHHs. [IopiBHSHHS pe3yNbTaTIB CIIOCTEPEKEHb i3 Pe3yIbTaTaMi 004NCIIeHb.

PesyabTaT. BusiBneno nBi rpynu xBuib myHawmi. [lepmia i3 HUX Mana aTMocgepHe HMOXODKEHHs, TeHepyBajacs XBHIICIO
Jlemba Ta momruproBanacs 3i MBHUAKICTIO 01m3bko 312 m/c. L mBHUAKICTh Oyia OMHAKOBOIO /ISl CTAHILIH, PO3MIIIECHUX SIK Y
BIZIKPUTOMY OKEaHi, TaK 1 y BHYTpiTHbOMY Mopi. J[pyra rpyma XBuiIb IyHaMi Maja OKeaHidHe ITOXOKEHHs, TeHepyBaIacs
0e3mocepeIHRO MiBOAHAM BHOYXOM ByJKaHy TOHTa Ta MOMIMpIOBajacs 3i IIBHAKICTIO Onu3bko 203 m/c s craHmiid y
BIZIKpUTOMY OKeaHi Ta 3i mBHAKiCTIO Omm3pko 180 M/c g cTaHmiil y BHyTpimHROMY MOpi. Brcora Ta amrmmityna myHami
3MiHIOBaNACs B MHUPOKHUX Mexkax (~1-100 cM) i BU3HAUaIacs TOMONOTIE0 HA BOAOWMHU Ta OeperoBoi JiHii, a He BiJICTAHHIO
BiJl ByJIKaHy. BiHOIIEHHS BHCOTH 10 aMIUTITYAM IIyHaMi y cepenaboMy ckimanano 2.07+0.32, 1.98+0.60 ans atMocdepHOi Ta
OKeaHIYHO{ XBHJIb BiJIIIOBITHO JUIS CTAHIIH, pO3MIMICHNX Y BIAKPUTOMY OKeaHi. Lle BiTHOIIEHHS A CTaHIiH, pO3TAIIOBAHUX
Y BHYTPIIIHBOMY MOpi, Oysi 6JIM3bKUMU BiqIOBigHO 10 2.24+0.55 1 2.08+0.34.

BucHoBkH. Bu3HaueHO TOJIOBHI CTAaTUCTUYHI XapaKTEPUCTHKHM aTMOC()EpHHX 1 OKEaHIYHHMX XBWJIb IyHaMi y MiBHIYHO-
3axiJgHii yacTuHi TUXoro okeaHy, 3reHepoBaHNX BUOyXxoM Bynkany Tonra 15 ciuns 2022 p.

KJIFOUYOBI CJIOBA: Bynkan Tonra, IyHami, CTaTHCTHYHI XapaKTCPHUCTHUKH, Yac 3ali3HIOBAHHS, HIBHIKICTH IIyHaMI,
aMIUTITy/1a IIyHaMi, BUCOTA IyHaMi, pe3yJIbTaTH 00YHCIeHb
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BYJIKaHOT€HHMX XBWIb IyHami B [liBHiuHO-3aximHOMY perioHi Tuxoro okeany. BicHmk XapKiBCBKOro HaIliOHAJIBHOTO
yHiBepcuteTy iMmeHi B.H. Kapasina. Cepist «Paniodisuka ta enexktpoHika». 2024;41:61-69. https://doi.org/10.26565/2311-
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(BAIM). Ha cram nmx CHCTeM CYTTEBO BIUIMBA€ Ililia HHU3KAa BHUCOKOCHEPTETHYHHX JDKEpEN IPHPOTHOTO Ta
TEXHOTEHHOTO IOXOKEeHHS. Jl0 MPHPOTHUX HKEpeN BiIHOCATh T€OKOCMIidHI Oypi, MamiHHS BEIHKHX KOCMIYHUX TiJl
(MeTeopoiniB, KOMET), COHSAYHI 3aTEMHEHHS, TPO3H, MOTOAHI (DPOHTH, BYJIKAHU, 3€MIIETPYCH TOIIO. TeXHOTEHHUMH
JDKEepellaMH € TIOTY)KHI BHOYXHM, ITyCKH BEIIMKHX pakeT, MOTY)XHE pamio- W aKyCTWYHE BHUIPOMIHIOBAHHS, 1HXKEKIIis
AKTUBHHX XIMIYHAX PEareHTiB TOMIO.

Bynkan € ogHMM 13 Ha#OUIBII MOTYXKHHMX mKepen 30ypeHHs cuctemu 3AIM, a 3Ha4uMTh, 1 aTMocdepHO-
ioHOCepHOTO pamiokaHary. Bubyx migBogHoro ByikaHy Tonra (reorpadiuni xoopauHaty: 20.54° mmam., 175.38°
3x.1.) 15 ciuns 2022 p. BiJHOCHTBCSA 10 YHIKambHUX mofid. B intepmami wacy 04:00-05:00 UT (UT - Tyt i Hamami
BCECBITHIH 4ac) Maio Micue 1m’sth BUOyxiB. HaiimoryxHimmii i3 HuUX 3apeectpoBano o 04:15. 3a HammMu OLIHKAMH
eHepris BUOyxy ckmagana 17.6+2.7 Mt THT [1, 2]. B atmoctepy Oyino imxexToBano 2.9 I'T mpoayKTiB BUBEpKEHHS
o6’emom 1.9 km®. Temmopa enepria cknmagana 3.9-10' Ik [1, 2]. Ile o3Hauae, WO Maao Miclle BUBEPKEHHS
HaJIOTY>XHOTO BYJIKaHY.

BuepxeHHs BynkaHy ToHra mpusBeso 10 3eMieTpycy MarHitynor 5.8 [3-5], renepauil ceiicmiunux xBuib [1-6],
uyHami [7-17], xBuip Jlem6a [15, 18, 19], indpa3yky Ta 3ByKy B atmochepi [4, 5, 20, 21], kBasimepiogu4Hux i
arnepiofn4HuX 30ypens B ioHochepi [22-25], marHitHOMY mouni [26, 27] ta maruiTocdepi [ 1, 2].

I'enepanii myHami mij BIUIMBOM ByJiKaHa ToOHTa MpHUCBSYCHO HU3KY poOitT [7-17]. BucoTa xBuii Ham ByITKaHOM
carama 90 m [1, 2, 11]. lynami mommproBanocs B Tuxomy, [HOificbkoMy Ta ATIaHTHYHOMY OKEaHaX 1 HaBIiTh y
Cepenzemuomy mopi [3-17].

Hynami Tuxoro okeany Ha Biacramsx I = 0.37-2.53 Mw Bix BynkaHy BUBYanuca y poboTax [17]. Bussneno nBa
iy yHami [15, 17]. [Mepiuuid Tun nyHami MaB IBUIKICTB, O1m3bKy 10 310 M/c. Bin MaB atMoc(epHe TOXOKEHHSI.
[Tpu upomy 1yHami OyJio 3reHepoBaHe aTMochepHoro xBuiero Jlem6a. J[pyruii Tum 1yHami MaB IBUKICTh, OJHM3bKY J10
200 m/c. Lleii Tvim MaB OKE€aHIYHE MTOXOMKEHHS.

Tuxnii okean — HaitGinpmMii 3a miomero (6mm3pko 1.79-108 kM?) Ta rmubunoO (10 10994 M). Pobotn [12, 16]
MPUCBSYCHO JAOCHIIPKEHHIO IyHaMi B THXOoMy OKeaHi Ha BiicTaHAX I = 7-8 MM. CTaTHCTHYHI XapaKTEPUCTHKH I[yHaMi
Ha Bifictansx = 0.37-2.53 Mwm omucano B po6orti [17].

AKTyaJbHOIO 3a/1auelo € OTPUMaHHsI CTATHCTHYHUX XapaKTEePUCTUK aTMOC(EPHUX 1 OKEaHIYHUX XBWIIb IyHaMi B
HaiOuTRI BimaneHiit (mo 8—9 Mwm) wactuni Tuxoro okeany.

Mera poOOTH € CTaTHCTHYHHMU aHalli3 XapakTepHUCTHUK aTMOC(EpPHUX 1 OKEaHIYHWX XBWJIb I[yHaMi B IMiBHIYHO-
3axigHii 4yacThHI THXOro okeaHy, 3reHEpOBaHMX BHOYXOM IIiIBOJHOTO HAIIOTY)XHOTrO ByinkaHy ToHura 15 ciyns
2022 p.

METO/JMU TA 3ACOBHA
Jani BHUMiprOBaHbp Bapiamid piBHA Bomu TiHOOKOBomHOI cucteMoro DART mpencraBieni Ha caiTi
[https://www.ndbc.noaa.gov/to_station.shtml].
Iepenik cTaHmiil cocTepeKeHb 1 MapaMeTpiB MyHaMi mpeacTaBieHo y Taoum. 1 i Tabmn. 2. Tadm. 1 BigHOCHTECS 10
CTaHIIii, pO3MIIlIEHHX y BIAKpUTOMY OKeaHi, a Tabin. 2 — y BHyTpIIHOMY MODI.
st aHaNi3y BUKOPUCTAHO BiZJOMi METOAN MaTeMaTHYHOI CTATHCTHKY.

PE3YJIbTATHU AHAJII3Y

3a nanumu Tabm. 1 i Tabx. 2 OynayBanucs ricrorpamu JUis HACTYITHHMX IapaMeTpiB: BiJICTaHI I BiJ BYJKaHy IO
CTaHIll CHOCTEpeXKEHHs, a3uMyTa A MPUXOJY IyHami, 4aciB 3ami3HiOBaHHsS aTMoc(hepHOi (Aty) Ta okeaHiuHOT (Aty)
XBHJIb [[yHAMI, IIBUJIKOCTEH Va 1 Vo, aMILTITY T Aa 1 Ao, BUCOT ha 1 Ny 1iux xBIUIb. J[01ATKOBO TIOOYIOBAHO TiCTOTPaMH ISt
BifHOMICHD Na/Aa Ta hol/Ao. TIpu 1IbOMY M aMILTITY 1010 Aao PO3YMIETHCSI MAKCUMAJIbHA BUCOTA XBHJII TI0 BiJHOILICHHIO
J0 He30ypeHOro piBHS BoaU. Bucoror hao HA3MBAETHCS PI3HHIS MK MaKCUMaJIbHUM pPIBHEM BOAM Ta HOro
MiHIMaJIbHUM 3HaYEHHAM (TOOTO pO3Max KOJMBAHHs). 3a TAKOTr0 3HAUEHHS Nao ~ 2Aa4 0.

Bapiayii éiocmani. I'icrorpama ais BifcTaHi BCIX CTaHIH BiJ ByJdkaHy rmoka3ana Ha Puc. 1,a. I3 Puc. 1,a BuaHo,
10 HaMOIIbIIe CTAHIN 3HAXOAMWIOCS Ha BimcraHi ~8.6-8.9 Mm. Jlna cTaHiii y BIAKPUTOMY OKEaHi CepeIHE

snauenns I ~8.40+ 0.32 Mw, ans cranmiii y BHyTpimzsomy Mopi — I & 8.79£0.09 ny.
Bapiayii azumymy. BinnoBigna ricrorpama HaBeneHa Ha Puc. 1,0. I3 Puc. 1,6 moxHa 6auutwh, o € 1Ba iHTEpBAIN
3HaueHb azumyTy: Bin 107° mo 143° Ta Bim 143° mo 189°. Jlns craHWiil y BIIKPUTOMY OKeaHi CepeaHE 3HAYEHHS

A~150.42°£12.78° 4 1uq cramuiii y sryrpinmsony mopi A~134.53°£4.71°
Yac 3anizniosanns ammocghepnoi xeuni yynami. I'ictorpama mis Ata mokaszana Ha Puc. 1,B. I3 Puc. 1,B BummBae,

110 yacrime 3a Bce, Aty =~ 7.7—7.9 roa. st BiIKPUTOrO OKeaHy A_ta ~7.48+0.29 rox, a ans BHYTPIIIHEOTO MOPS —

At, ~7.82+0.08 rox.
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Yac 3anizniosanna okeaiunoi xeuni yynami. I'icrorpama mist Ato HaBenena Ha Puc. 1,r. I3 Puc. 1,r moxna 6auntw,
10 JacTimre 3a Bce At, mpuitMano 3HadeHHS npuoam3Ho Bixg 10.7 go 11.4 rox, nemo pimme - Big 13.6 no 14.3 rox. dns

BIJIKPUTOTO OKEaHy Ato ~11.48 + 0.84 rox, a nyist BHYTPIlIHBEOTO MOPS — A_to ~13.58+ 0.55 rox

Llsuoxicmv ammocghepnoi xeuni yynami. BimnoBigHa TicTorpama JUisi U, Noka3aHa Ha Puc. 2,a. I3 Puc. 2,a
BUIUIMBAE, 110 YACTIIIE 3a BCE CIOCTEpIraaucst XBuIi 31 mBuakictTio 312.05 - 312.14 m/c ta 312.23 - 312.31 m/c. dns

I[yHaMi Y BIIKpUTOMY OKeaHi CepeHe 3HAUCHHS z)_a ~312.22+0.13 w™/c, ay BHyTpintHEOMY MOpi - 312.26+0.12 m/c.

Llsuoxicmv oxeaniunoi xeuni yyHami. 13 TictorpaMu BHAHO, IO HaWYacTille MIBHIKICTh U, OKEAHIIHOI XBHII
IIyHaMi 3MiHIOBasacs B Mexxax 206 - 214 m/c ta y mexax 171 - 180 m/c (Puc. 2,0). s BiAKPUTOTO OKeaHY CEpeIHE

3HAYECHHS U_o ~ 203.80 + 8.59 m/c. lns BHYTPilIHBOTO MOPS - z)_o ~180.14+6.98 m/c.

Amnnimyoa ammocgpeprnoi xeuni yynami. Uictorpama ast A, mokazana Ha Puc. 2,6. MoxkHa 0a4uTH, 110 YacTilie
3a Bce A; BapiroBania y Mexxax 2—14 cM, aje Ha OESIKUX CTaHIIsIX aMIutityna Aa carama 14—25 cm ta HaBiTh 48—60 cMm.

JJ1s BIIKPUTOTO OKEaHy CepefHs aMILTITyaa E ~ 23.03+24.02 cM, a o BHYTPIIIHEOTO MOPS E ~7.96+6.16 cM.

Amnnimyoa oxeaniunoi xeuni yynami. BimnosigHa ricrorpama HaBeneHa Ha Puc. 2,r. I3 Puc. 2,r MoxHa GauuTH,
mo A, HaifyacTime 3MiHIOBajacs y Mexax 3 - 21 cwM, ane moria csratu 56 - 91 cm. CepenHe 3HaueHHST IS BiIKPUTOTO

OKeaHy ckianano 37.29429.28 cM, a a1 BHYTPIIHEOT0 MOps - 10.24+6.68 cM.

Bucoma ammocgeproi xeuni yynami. 13 ricrorpamu BUIHO, 10 BHUCOTa IyHaMmi ha 4acTimre 3a Bce BapiloBaia y

Mekax Bin npubausHo 5 1o 30 cM, ane moria csaratu 80—130 cm (Puc. 3, a). Cepente 3HaYCHHS CHIIBHO (DIYKTYIOBAJIO:
B BIZIKPUTOMY OKeaHi h_a ~ 45.22 + 46.05 cM, a Y BHYTPIIIIHLOMY MOPI h_a ~16.67 +10.81 cm.

nprOIH3HO 9-45 cM, anme Moria csrati 118-191 cm. V BikpuToMy OKeaHi cepeiHe 3HaYeHHS h_0 ~67.02+59.63 cMm,

Bucoma oxeaniunoi xeuni yynami. I'ictorpama mus h, mokazana wa Puc. 3,6. Haityactime Bucora h, ckimamana

a y BHYTPIITHBOMY MOPi h_0 ~20.78+11.95 cm. B 060x Bumaakax Bucota ho cunbHO QuykTyroBana.

Benuunna ha/Aa 3MiHIOETBCS, K MPaBUio, B Mexax 1.7-2.6. Jis BIAKPUTOrO OKEaHy B CEPETHbOMY ha / A = 207+

0.32, a uist BHYTpimHEOrO MOpst h, / A, ~ 2.24+ 0.55.

ho/Ao, wactimie 3a Bce, cxnanano 1.4-2.6. YV imkputomy okeani cepemue smauenns N /A = 1.98+ 0.60, a y

Bionowenns halAa ons ammocgepnoi xeuni yynami. T'icrorpama [uisi UbOro BiIHOIICHHS HaBeaeHa Ha Puc. 3,B.

Bionowenns halAa ons oxeaniunoi’ xeuni yynami. BinnosigHa rictorpama mokasana na Puc. 3,r. BigHouieHHs

BuyTpimmsomy mopi /[ A = 2.08+0.34.
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Fig. 1. Number of events: a - distance of the station from the
volcano; b - azimuth of tsunami arrival; ¢ - lag time of the
atmospheric tsunami wave; d - lag time of the oceanic tsunami
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Puc. 3. KinbkicTs moiii: a — BHcoTa aTMOC(EPHOT XBIJII I[yHaMi; 6 — BUCOTa OKEaHIYHOT XBUJII IlyHaMi; B — BigHOUIEeHHs Na/Aa tst
arMoc(hepHOi XBUII IyHaMi; T — BiiHOIIEHHS No/Ao 1711 OKeaHiYHOT XBHJII IIyHaMI.
Fig. 3. Number of events: a - height of the atmospheric tsunami wave; b - height of the oceanic tsunami wave; ¢ - ha/Aa ratio for the
atmospheric tsunami wave; d - ho/Ao ratio for the oceanic tsunami wave.
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OBI'OBOPEHHSA
OcoOmMBICTIO T1i€1 POOOTH € JOCTIIHKEHHS XapaKTepUCTHK I[yHaMi Ha MaKCHMAIbHIHM BiJCTaHi Bil ByNKaHy, sSKa
carana 8-9 Mwm. Bincranep MK craHuisMu Oyna BiTHOCHO HEBENHMKOIO. Tak, ISl CTaHUiM y BIJKPUTOMY OKeaHi
r ~8.40+0.32 Mm, to6T0 BimHOCHE cepenne kBanparuude Bimxwunenns (CKB) we nepesmmysano 3.8%. Jlus

CTaHLIN y BHYTPIIIHEOMY MOpi r~8.79+0.09 Mm, a BiznocHe CKB Oyno OGmusekuM 10 1%. Lle o3Havae, mo
3aJICKHICTD BiJl BiZICTaHi I' IEBHUX MapaMeTpiB MyHaMi Oyia APYropsaHOIO.
HpyropsigHoro Oyma TakoX 3aJleKHICTh 1 Bim asuMyty. Tak, [UId CTaHIH y BIZKpUTOMY OKeaHi

A~150.42°+12.78° a6o BixHocre CKB cknanano 8.5%. Jlns craHuiil y BHyTpimmsomy Mopi A ~134.53°+4.71°, a
BigHocHe CKB Oyno 6musbkum 10 3.5%.

3anesrcnicms yacy 3anizuroeanns 6io eiocmani. 13 Tabmn. 1 1 2 BumHO, o Ata Ta Aty 301TBITYBaNNCH TIPU 3pOCTAHHI
r. Ls 3amexHicTs Onm3bKa 110 JiHiiHOI. Kopemsmniiiai mons Ata — r i Aty —  7o3Bovm o0y ayBaTH Taki perpecii:

At ~0.8898r, R” ~0.9999,  ~ 0.0031 rog, @

At ~1.4513r, R* ~ 0.4776, c ~ 0.9248 rox, @

ne Ata Ta Aty BUMIDIOIOTECS B FOIMHax, a I — B Meramerpax. R? — koeQilieHT pocToBipHOCTI anpokcumarii, c — CKB
yacy 3anizHoBaHHs. Jis Aty koediient R? 6:1usbkuii 10 rpanndHoro 3HadenHs (1), a 1ist Aty ~ 0.4776 € npUAHATHAM.
I3 (1) Ta (2) BuIHBaE, 110 NIBUIKICTH MOMIUPEHHS IIyHaMI

(dAta / dr)_l =0, = 312.18 wlc, 3)

(dAt, /dr) " =o,, ~191.40 )

Lllsuokicmov nowupenus ammocgepnux xeunsb yynami. OTpuMmana i3 (3) mWBUAKICTh Ua = 312.18 M/c myxe 6nmu3bka

J0 cepemHbol MIBUAKOCTI z)_az312,22i0,13 m/c ta v, #312.16+0.12 wm/c, orpumanux s CTaHuii y

BIZIKDUTOMY OK€aHi Ta y BHYTpilIHbOMY Mopi. Taky MIBHAKICTh MalOTh aTMocdepHi xBuii Jlem0Oa, 1ist SKMX IIBUIKICTH

1,2
o =L, ©)
M

ne v ~ 1.4 — nokasuuk agiabaru, K — crana Bosnbimana, T — cepeidst TemMriepaTypa HoBiTps B Tpornocdepi, M — cepeans
maca monexymd. s T~230K, M=~4.6-10% xr maemo v ~ 311 m/c. HiiicHo, U, R0, =7 Ile o3magae, mo

noTyHa arMmoc(epHa xBwis JlemOa, sikiii BiacTWBa BiJCYTHICTH 3aracaHHs Ta JIMCIIEPCii, MOUIIMPIOIOYKCH B ITOBITPI
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NepioANYHO THCHE HA BOAHY NOBEPXHIO, TeHepyrouH IyHaMi. JlificHo, Taki atMoc(epHi XBUIII IyHami Oyiu BUSIBJICHI Ta
omucani i iHmmMu agropamu [12, 15, 16].

IBuAKiCTE nowupenna okeauiunux xeunsv yyuwami. 13 (4) maemo v, =~ 191.40 m/c. g mBuakicte Onm3pKa IO
CepeqHbOl MBHUIAKOCTI ¥ BigkpuTromy okeani (203.8048.59 m/c) Ta B BHyTpimHROMY MOpi (180.14+6.98 M/c). 3HaueHHS

U,~191.40 M/c € cepemHIM MK LOWUMH JBOMa IIBHAKOCTSAMH. Pi3HUI MiX U_Oz203,8018_59 M/c Ta

zTOz18O_14iG_98 M/C TIOSICHIOE, YOMY RZ~ 0.4746, T06TO cyTTeBO BimpisHseThes Bim 1. IlBuakicTs IyHaMi

OKEaHIYHOTO ITOXO/KCHHS Ta€ThCS BIJOMUM CITiBBiTHOIICHHSM JJIsl JOBTUX XBHJIb TPaBiTAIlIfHOTO MOXoKkeHH [18]:

v, =+/9H . (6)

ne g = 9.8 M/c? - NpUCKOpPEHHs BiNLHOrO MafinHsg, H - rombuna BojokimMuiua. {ns THXOro okeaHy cepeaHs raubuHa

H ~3984 w™. Toni i3 (6) maemo vis = 198 m/c. Cepenns rnmbuHa SnoHCHKOTO MOpS IWIOHICI0 OMu3bko | MITH kM2

ckmaznae 1753 m. Ilpu upomy v = 131 m/c. BunHo, mo uist IyHami y BIAKPUTOMY OKeaHi 3Ha4eHHs v, = 191.40 m/c,
U, =~ 203.80+8.59 m/c, vs =198 M/c € myxe Omm3pkuMH. J{J1s IyHaMi B BHYTPIIIHBOMY MOpi U =180.14+6.98 m/c nemro
MeHIIe 32 Ui ~198 M/C, OCKUIBKM YacTHHY HUIIXY LyHami IOIIMPIOEThCS Y SIMOHCHKOMY MOpi, Jie HOro MIBHIKICTH
3MEHIIYETHCS B MOPIBHAHHI 3 Uis & 198 m/c. 1lIBuaKicTh v, Ta U, OIU3BKI IO MBUAKOCTEH, onrcanux y podorax [3-17].

Amnnimyoa ma eucoma yynami. 3aeKHICTh aMIUTITYAH IIyHaMi Bif BifcTaHi I mociimkeHa apropamu [17]. Bonn
BCTAQHOBHJIH, 1110

A=8.556r"%%" R2~0.9048, 6~1.762 cwm,

nmeA—-BcMm,ar—BMmwm.

VY miit poOOTi 3HaUCHHS ' 3MIHIOIOTBCA HECYTTEBO. TOMY aMIDTiTy/1a Ta BUCOTa I[yHaMi BIH3HAYaIacs HE 3HAYCHHIM
r, a KoH}iryparieto aHa Ta Oeperosoi JiHil Ta 3MiHIOBajacs B IIMPOKUX Mexkax (Aa Bix 2-14 mo 48-60 cm, Ao Bix 3-21
10 56-91 cm).

Bignomenns ha/As 1is atMocdepHux XBUiIb yHaMi Oyiio O6mu3bkuM 10 2.07+-0.32 asst BiIKpUTOro OKeaHa Ta 10
2.4440.55 nmnsa BHyTpimHBOTO MOps. i OKeaHIYHOi XBWJII IyHaMi IIe BigHOIIEHHS ckiamano 1.98+-0.60 mms
Bigkpuroro okeana ta 2.08+0.34 1yt BHyTPIIIHBOTO MOPSL.

I'OJIOBHI PE3YJIbTATU

CraTUCTUYHUI aHaNi3 XapaKTepUCTHK I[yHaMi Ha CTaHLIAX, BiJlalieHuX Bix BysikaHy Tonra Ha 8-9 MM, mokasas
HaCTYITHE.

1. CratucTuuHi XapakTepUCTUKK Ul CTAaHIIH, PO3TAalllOBaHUX y BIJIKPUTOMY OKE€aHi Ta Y BHYTPIIIHBOMY MOpI,
MOMITHO BiZIPI3HSITHCS.

2. Yac 3ami3HIOBaHHS TPUXOAY XBHWII JIHIHHO 30UTBbITYBaBCs 31 30UIBIICHHSAM BiJIICTaHI BiJ BYJKaHY IO MICIII
peecTparii.

3. BusBieHo /Bi MIBHIKOCTI mMOmMpeHHs IyHami. [lepmra i3 HEX Oyina OJHAKOBOIO IUIS CTaHIH y BiIAKpUTOMY
OKeaHi Ta y BHYTPIIIHBOMY MOpi Ta ckiamana Onmsbko 312 m/c. [Ipm mpoMy IyHami reHepyBajiwcs aTMoc(hepHOIO
xBueto Jlemba. J[pyra MIBHAKICT AJIA CTaHIA Y BIIKPUTOMY OKeaHi ckiamama Omm3pko 203 M/c, a g CTaHIiN y
BHYTpimHbOMY MOpi - 180 m/c. Ile 1ryHami Oyji0 OKeaHIYHOTO MOXO/KCHHS, 3reHepOBaHe 0€3M0CepeIHbO MMiABOIHUM
BUOyxOM BylikaHy ToHra.

4. CrnocrepexxyBaHi Ta oO4MCIIeHI 3Ha4YeHHs WIBHAKOCTeH xBWil JlemOa Ta oOKkeaHIYHMX XBWJIb J00pe
Y3rOKYIOThCS MK COOOTO.

5. 3HadeHHsI aMIUTITYJ¥ Ta BHCOTH I[yHaMi Ui Pi3HUX CTAHIIN 3MIHIOBAIUCS y MHPOKHUX (Big ~ 1 cM 10 ~ 1 ™)
Me)Kax 1 BU3HAYAJIKMCS HE BiJICTAHHIO JI0 BYJIKaHa, a TOIOJIOTIEI0 THA Ta OeperoBol JIiHIT y MiCIli po3TallyBaHHs CTAHIII.

6. Cepe/iHE BiTHOILIEHHSI BUCOTH J0 aMIUTITYAM I[yHaMi CKJIaAajo JUIs CTaHIii, PO3MILIEHUX y BIIKPUTOMY OKeaHi
2.074£0.32 Ta 1.98+0.60 BigmoBimHO s atMochepHOi Ta OKeaHiYHOI XBWIb ITyHaMi. J[JIs IUX K€ XBWIb 1 CTaHIIiH,
PO3MIIIEHHUX y BHYTPIIIHLOMY MODI, IIi BitHOIIEHHs ckianany 2.24+0.55 1 2.08+0.34.
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Pobora JI. ®. YopHoropa ta M. b. IlleBeneBa yactkoBo miaTpumana QiHaHcyBaHHIM aepxOromkeTHux HJP,
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KOH®JIIKT IHTEPECIB
ABTOpH TTOBiIOMIISIIOTE TIPO BiZICYTHICTH KOH(MIIKTY iHTEpECiB.

CIIMCOK BUKOPUCTAHUX JKEPEJI
1. Chernogor LF. Physical effects of the January 15, 2022, powerful Tonga volcano explosion in the Earth-
atmosphere-ionosphere-magnetosphere  system.  Space:  Science &  Technology. 2023;29(2):54-77.
https://doi.org/10.15407/knit2023.02.054



https://doi.org/10.15407/knit2023.02.054

66

JI. @. Yopnoeop, B. O. beccapabosa, M. FO. I'onyd

10.

11.

12.

13.

14.

15.

16.

17.

Chernogor LF. Physical effects from the powerful Tonga volcanic eruption of January 15, 2022, in the earth—
atmosphere—ionosphere—-magnetosphere system. Journal of Atmospheric and Solar-Terrestrial Physics. 2023;253:
106157. https://doi.org/10.1016/j.jastp.2023.106157

Poli P, Shapiro NM. Rapid characterization of large volcanic eruptions: Measuring the impulse of the Hunga Tonga
Ha'apai  explosion  from  teleseismic  waves.  Geophysical Research  Letters. 2022;49(8):1-9.
https://doi.org/10.1029/2022GL.098123

Matoza R. S., Fee D., Assink J. D., lezzi A. M., Green D. N., Kim K., Toney L., Lecocq T., Krishnamoorthy S.,
Lalande J. M., Nishida K., Gee K. L., Haney M. M., Ortiz H. D., Brissaud Q., Martire L., Rolland L., Vergados P.,
Nippress A., Park J., Shani-Kadmiel S., Witsil A., Arrowsmith S., Caudron C., Watada S., Perttu A. B., Taisne B.,
Mialle P., Le Pichon A., Vergoz J., Hupe P., Blom P. S., Waxler R., De Angelis S., Snively J. B., Ringler A. T.,
Anthony R. E., Jolly A. D., Kilgour G., Averbuch G., Ripepe M., Ichihara M., Arciniega-Ceballos A., Astafyeva
E., Ceranna L., Cevuard S., Che I.-Y., De Negri R., Ebeling C. W., Evers L. G., Franco-Marin L. E., Gabrielson T.
B., Hafner K., Harrison R. G., Komjathy A., Lacanna G., Lyons J., Macpherson K. A., Marchetti E., McKee K. F.,
Mellors R. J., Mendo-Pérez G., Mikesell T. D., Munaibari E., Oyola-Merced M., Park 1., Pilger C., Ramos C., Ruiz
M. C., Sabatini R., Schwaiger H. F., Tailpied D., Talmadge C., Vidot J., Webster J., Wilson D. C. (2022).
Atmospheric waves and global seismoacoustic observations of the January 2022 Hunga eruption, Tonga.
Science.377(6601). P. 95—100. https://doi.org/10.1126/science.abo7063

Matoza R. S., Fee D., Assink J. D., lezzi A. M., Green D. N., Kim K., Toney L., Lecocq T., Krishnamoorthy S.,
Lalande J. M., Nishida K., Gee K. L., Haney M. M., Ortiz H. D., Brissaud Q., Martire L., Rolland L., Vergados P.,
Nippress A., Park J., Shani-Kadmiel S., Witsil A., Arrowsmith S., Caudron C., Watada S., Perttu A. B., Taisne B.,
Mialle P., Le Pichon A., Vergoz J., Hupe P., Blom P. S., Waxler R., De Angelis S., Snively J. B., Ringler A. T.,
Anthony R. E., Jolly A. D., Kilgour G., Averbuch G., Ripepe M., Ichihara M., Arciniega-Ceballos A., Astafyeva
E., Ceranna L., Cevuard S., Che 1.-Y., De Negri R., Ebeling C. W., Evers L. G., Franco-Marin L. E., Gabrielson T.
B., Hafner K., Harrison R. G., Komjathy A., Lacanna G., Lyons J., Macpherson K. A., Marchetti E., McKee K. F.,
Mellors R. J., Mendo-Pérez G., Mikesell T. D., Munaibari E., Oyola-Merced M., Park I., Pilger C., Ramos C., Ruiz
M. C., Sabatini R., Schwaiger H. F., Tailpied D., Talmadge C., Vidot J., Webster J., Wilson D. C. (2022).
Supplementary Materials forAtmospheric waves and global seismoacoustic observations of the January 2022
Hunga eruption, Tonga. Science.377(6601). https://doi.org/10.1126/science.abo7063

Tarumi K, Yoshizawa K. Eruption sequence of the 2022 Hunga Tonga-Hunga Ha'apai explosion from back-
projection of teleseismic P waves. Earth and Planetary Science Letters. 2023;602: 117966.
https://doi.org/10.1016/j.epsl.2022.117966

Pakoksung K, Suppasri A, Imamura F. The near-field tsunami generated by the 15 January 2022 eruption of the
Hunga Tonga-Hunga Ha’apai volcano and its impact on Tongatapu, Tonga. Scientific Reports. 2022;12:15187.
https://doi.org/10.1038/s41598-022-19486-w

Terry JP, Goff J, Winspear N, Bongolan VP, Fisher S. Tonga volcanic eruption and tsunami, January 2022:
Globally the most significant opportunity to observe an explosive and tsunamigenic submarine eruption since AD
1883 Krakatau. Geoscience Letter. 2022;9:24. https://doi.org/10.1186/s40562-022-232-7

Ramirez-Herrera MT, Coca O, Vargas-Espinosa V. Tsunami effects on the coast of Mexico by the Hunga Tonga-
Hunga Ha’apai volcano eruption, Tonga. Pure and Applied Geophysics. 2022;179: 1117-1137.
https://doi.org/10.1007/s00024-022-03017-9

Carvajal M, Septlveda I, Gubler A, Garreaud R. Worldwide signature of the 2022 Tonga volcanic tsunami.
Geophysical Research Letters. 2022;49 (6):1-4. https://doi.org/10.1029/2022GL 098153

Heidarzadeh M, Gusman AR, Ishibe T, Sabeti R, Sepi¢ J. Estimating the eruption-induced water displacement
source of the 15 January 2022 Tonga volcanic tsunami from tsunami spectra and numerical modelling. Ocean
Engineering. 2022;261:112165. https://doi.org/10.1016/j.0ceaneng.2022.112165

Imamura F, Suppasri A, Arikawa T, Koshimura S, Satake K, Tanioka Y. Preliminary observations and impact in
Japan of the tsunami caused by the Tonga volcanic eruption on January 15, 2022. Pure and Applied Geophysics.
2022;179:1549-1560. https://doi.org/10.17/s024-022-03058-0

Lynett P. The tsunamis generated by the Hunga Tonga-Hunga Ha'apai volcano on January 15, 2022. Preprint
available at Research Square. https://doi.org/10.21203/rs.3.rs-1377508/v1

Lynett P, McCann M, Zhou Z, et al. Diverse tsunamigenesis triggered by the Hunga Tonga-Hunga Ha'apai
eruption. Nature. 2022;609:728-733. https://doi.org/10.1038/s41586-022-05170-6

Kubota T, Saito T, Nishida K. Global fast-traveling tsunamis driven by atmospheric Lamb waves on the 2022
Tonga eruption. Science. 2022; 377(6601):91-94. https://doi.org/10.1126/science.abo4364

Tanioka Y., Yamanaka Y., Nakagaki T. (2022). Characteristics of the deep sea tsunami excited offshore Japan due
to the air wave from the 2022 Tonga eruption. Earth, Planets and Space.74, 61. DOI:10.1186/s40623-022-01614-5
Chernogor L, Luo Y. Statistical Analysis of Seismic and Tsunami Waves Generated by the 2022 Tonga Volcano’s
Eruption [Internet]. A Comprehensive Study of Volcanic Phenomena [Working Title]. IntechOpen; 2024.
http://dx.doi.org/10.5772/intechopen.1006881



https://doi.org/10.1016/j.jastp.2023.106157
https://doi.org/10.1029/2022GL098123
https://doi.org/10.1126/science.abo7063
https://doi.org/10.1126/science.abo7063
https://doi.org/10.1016/j.epsl.2022.117966
https://doi.org/10.1038/s41598-022-19486-w
https://doi.org/10.1186/s40562-022-232-z
https://doi.org/10.1007/s00024-022-03017-9
https://doi.org/10.1029/2022GL098153
https://doi.org/10.1016/j.oceaneng.2022.112165
https://doi.org/10.17/s024-022-03058-0
https://doi.org/10.21203/rs.3.rs-1377508/v1
https://doi.org/10.1038/s41586-022-05170-6
https://doi.org/10.1126/science.abo4364
http://dx.doi.org/10.5772/intechopen.1006881

67
Maenimo-ionocghepni eghpexmu yacmxosozo conaunozo 3amemuents 25 scoemus 2022 p. nao Yxpainoro

18.

19.

20.

21.

22,

23.

24,

25,

26.

27.

Amores A, Monserrat S, Marcos M, Argiieso D, Villalonga J, Jorda G, et al. Numerical simulation of atmospheric
Lamb waves generated by the 2022 Hunga-Tonga volcanic eruption. Geophysical Research Letters. 2022;49 (6):1-
8. https://doi.org/10.1029/2022GL.098240

Otsuka S. Visualizing Lamb waves from a volcanic eruption using meteorological satellite Himawari-8.
Geophysical Research Letters. 2022;49 (8):1-9. https://doi.org/10.1029/2022GL 098324

Chernogor LF, Shevelev MB. Statistical characteristics of explosive waves in the atmosphere generated by the
Tonga supervolcano on January 15, 2022. Space: Science & Technology. 2024;30(1):66-79.
https://doi.org/10.15407/knit2024.01.066

Shinbori A, Otsuka Y, Sori T, et al. New aspects of the upper atmospheric disturbances caused by the explosive
eruption of the 2022 Hunga Tonga-Hunga Ha’apai volcano. Earth, Planets and Space. 2023;75:175.
https://doi.org/10.1186/s40623-023-01930-4

Astafyeva E, Maletckii B, Mikesell TD, Munaibari E, Ravanelli M, Coisson P, et al. The 15 January 2022 Hunga
Tonga eruption history as inferred from ionospheric observations. Geophysical Research Letters. 2022;49 (10):1-
10. https://doi.org/10.1029/2022GL 098827

YopHorop JI. ®. Bapiaiii NOBHOTO €JIEKTPOHHOTO BMICTy B i0HOC(]epi, BUKIMKaHI BUOyxoM Byikany Tonra 15
ciunst 2022 poxky / JI. @®. Yopuorop // Kocmiuna wHayka 1 Texuomoris. 2023;29(3):67-87.
https://doi.org/10.15407/knit2023.03.067

Chernogor L. F., Mylovanov Yu. B. Electron Density Reduction Caused by the Tonga Volcano Eruption on
January 15, 2022 I Kinemat. Phys. Celest. Bodies.2023;39(4):204-216.
https://doi.org/10.3103/S0884591323040037

Yopuorop JL.®., MusosanoB H0.b. lonochepni 30ypeHHs y OMMXKHIA 30HI, BHKIHKaHI CKCIUIO3MBHUM
BUBEpXKEHHAM Bynkana Toura 15 ciuns 2022 p. Pamiodisuka i pamioactponomis. 2023;28(3): 212—223.
https://doi.org/10.15407/rpra27.03.212

Chernogor L. F., Holub M. Yu. Bay-Shaped Variations in the Geomagnetic Field that Accompanied the
Catastrophic Explosion of the Tonga Volcano on January 15, 2022 // Kinematics and Physics of Celestial
Bodies.2023;39(5):247-260. https://doi.org/10.3103/S0884591323050033

Yopuorop JI. ®. ['mobanbHI Bapiallii TeOMarHiTHOTO TOJISI, BUKJINKaHI BUOyXoM BynkaHy Tonra 15 ciuns 2022 p. /
JI. ®. Yopuorop // Kocmivuna Hayka i TexHounorisn.2023; 29(4):78—105. https://doi.org/10.15407/knit2023.04.006

REFERENCES
Chernogor LF. Physical effects of the January 15, 2022, powerful Tonga volcano explosion in the Earth-
atmosphere-ionosphere-magnetosphere  system.  Space:  Science &  Technology. 2023;29(2):54-77.
https://doi.org/10.15407/knit2023.02.054
Chernogor LF. Physical effects from the powerful Tonga volcanic eruption of January 15, 2022, in the earth—
atmosphere—ionosphere—magnetosphere system. Journal of Atmospheric and Solar-Terrestrial Physics. 2023;253:
106157. https://doi.org/10.1016/j.jastp.2023.106157
Poli P, Shapiro NM. Rapid characterization of large volcanic eruptions: Measuring the impulse of the Hunga Tonga
Ha'apai  explosion  from  teleseismic  waves. Geophysical Research  Letters.  2022;49(8):1-9.
https://doi.org/10.1029/2022GL 098123
Matoza R. S., Fee D., Assink J. D., lezzi A. M., et al (2022). Atmospheric waves and global seismoacoustic
observations of the January 2022 Hunga eruption, Tonga. Science.377(6601). P. 95—100.
DOI:10.1126/science.abo7063
Matoza R. S., Fee D., Assink J. D., lezzi A. M., et al (2022). Supplementary Materials forAtmospheric waves and
global seismoacoustic observations of the January 2022 Hunga eruption, Tonga. Science.377(6601).
DOI:10.1126/science.abo7063
Tarumi K, Yoshizawa K. Eruption sequence of the 2022 Hunga Tonga-Hunga Ha'apai explosion from back-
projection of teleseismic P waves. Earth and Planetary Science Letters. 2023;602: 117966.
https://doi.org/10.1016/j.epsl.2022.117966
Pakoksung K, Suppasri A, Imamura F. The near-field tsunami generated by the 15 January 2022 eruption of the
Hunga Tonga-Hunga Ha’apai volcano and its impact on Tongatapu, Tonga. Scientific Reports. 2022;12:15187.
https://doi.org/10.1038/s41598-022-19486-w
Terry JP, Goff J, Winspear N, Bongolan VP, Fisher S. Tonga volcanic eruption and tsunami, January 2022:
Globally the most significant opportunity to observe an explosive and tsunamigenic submarine eruption since AD
1883 Krakatau. Geoscience Letter. 2022;9:24. https://doi.org/10.1186/s40562-022-232-7
Ramirez-Herrera MT, Coca O, Vargas-Espinosa V. Tsunami effects on the coast of Mexico by the Hunga Tonga-
Hunga Ha’apai volcano eruption, Tonga. Pure and Applied Geophysics. 2022;179: 1117-1137.
https://doi.org/10.1007/s00024-022-03017-9



https://doi.org/10.1029/2022GL098240
https://doi.org/10.1029/2022GL098324
https://doi.org/10.15407/knit2024.01.066
https://doi.org/10.1186/s40623-023-01930-4
https://doi.org/10.1029/2022GL098827
https://doi.org/10.15407/knit2023.03.067
https://doi.org/10.3103/S0884591323040037
https://doi.org/10.15407/rpra27.03.212
https://doi.org/10.3103/S0884591323050033
https://doi.org/10.15407/knit2023.04.006
https://doi.org/10.15407/knit2023.02.054
https://doi.org/10.1016/j.jastp.2023.106157
https://doi.org/10.1029/2022GL098123
https://doi.org/10.1016/j.epsl.2022.117966
https://doi.org/10.1038/s41598-022-19486-w
https://doi.org/10.1186/s40562-022-232-z
https://doi.org/10.1007/s00024-022-03017-9

68

JI. @. Yopnoeop, B. O. beccapabosa, M. FO. I'onyd

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

Carvajal M, Sepulveda I, Gubler A, Garreaud R. Worldwide signature of the 2022 Tonga volcanic tsunami.
Geophysical Research Letters. 2022;49 (6):1-4. https://doi.org/10.1029/2022GL 098153

Heidarzadeh M, Gusman AR, Ishibe T, Sabeti R, Sepi¢ J. Estimating the eruption-induced water displacement
source of the 15 January 2022 Tonga volcanic tsunami from tsunami spectra and numerical modelling. Ocean
Engineering. 2022;261:112165. https://doi.org/10.1016/j.0ceaneng.2022.112165

Imamura F, Suppasri A, Arikawa T, Koshimura S, Satake K, Tanioka Y. Preliminary observations and impact in
Japan of the tsunami caused by the Tonga volcanic eruption on January 15, 2022. Pure and Applied Geophysics.
2022;179:1549-1560. https://doi.org/10.17/s024-022-03058-0

Lynett P. The tsunamis generated by the Hunga Tonga-Hunga Ha'apai volcano on January 15, 2022. Preprint
available at Research Square. https://doi.org/10.21203/rs.3.rs-1377508/v1

Lynett P, McCann M, Zhou Z, et al. Diverse tsunamigenesis triggered by the Hunga Tonga-Hunga Ha'apai
eruption. Nature. 2022;609:728-733. https://doi.org/10.1038/s41586-022-05170-6

Kubota T, Saito T, Nishida K. Global fast-traveling tsunamis driven by atmospheric Lamb waves on the 2022
Tonga eruption. Science. 2022; 377(6601):91-94. https://doi.org/10.1126/science.abo4364

Tanioka Y., Yamanaka Y., Nakagaki T. (2022). Characteristics of the deep sea tsunami excited offshore Japan due
to the air wave from the 2022 Tonga eruption. Earth, Planets and Space.74, 61. DOI:10.1186/s40623-022-01614-5
Chernogor L, Luo Y. Statistical Analysis of Seismic and Tsunami Waves Generated by the 2022 Tonga Volcano’s
Eruption [Internet]. A Comprehensive Study of Volcanic Phenomena [Working Title]. IntechOpen; 2024.
http://dx.doi.org/10.5772/intechopen.1006881

Amores A, Monserrat S, Marcos M, Argiieso D, Villalonga J, Jorda G, et al. Numerical simulation of atmospheric
Lamb waves generated by the 2022 Hunga-Tonga volcanic eruption. Geophysical Research Letters. 2022;49 (6):1-
8. https://doi.org/10.1029/2022GL. 098240

Otsuka S. Visualizing Lamb waves from a volcanic eruption using meteorological satellite Himawari-8.
Geophysical Research Letters. 2022;49 (8):1-9. https://doi.org/10.1029/2022GL 098324

Chernogor LF, Shevelev MB. Statistical characteristics of explosive waves in the atmosphere generated by the
Tonga supervolcano on January 15, 2022. Space: Science & Technology. 2024;30(1):66-79.
https://doi.org/10.15407/knit2024.01.066

Shinbori A, Otsuka Y, Sori T, et al. New aspects of the upper atmospheric disturbances caused by the explosive
eruption of the 2022 Hunga Tonga-Hunga Ha’apai volcano. Earth, Planets and Space. 2023;75:175.
https://doi.org/10.1186/s40623-023-01930-4

Astafyeva E, Maletckii B, Mikesell TD, Munaibari E, Ravanelli M, Coisson P, et al. The 15 January 2022 Hunga
Tonga eruption history as inferred from ionospheric observations. Geophysical Research Letters. 2022;49 (10):1-
10. https://doi.org/10.1029/2022G1L. 098827

Chornogor, L. F. lonospheric total electron content variations caused by the Tonga volcano explosion of January
15,2022/ L. F. Chornogor. Space Science and Technology. 2023;29(3):67—87. [in Ukrainian]

Chernogor L. F., Mylovanov Yu. B. Electron Density Reduction Caused by the Tonga Volcano Eruption on
January 15, 2022. Kinemat. Phys. Celest. Bodies2023;39(4):204-216. https://doi.org/10.3103/S0884591323040037
Chernogor, L.F., Mylovanov, Yu.B., 2023. Near-zone ionospheric disturbances caused by explosive eruption of
Tonga volcano on 15 January 2022.Radio Physics and Radio Astronomy. 2023;28(3): 212—223.[in Ukrainian]
Chernogor L. F., Holub M. Yu. Bay-Shaped Variations in the Geomagnetic Field that Accompanied the
Catastrophic Explosion of the Tonga Volcano on January 15, 2022. Kinematics and Physics of Celestial
Bodies.2023;39(5):247-260. https://doi.org/10.3103/S0884591323050033

Chornogor, L. F. Global Variations in the Geomagnetic Field Caused by the explosion of the Tonga volcano on
January 15, 2022/ L. F. Chornogor. Space Science and Technology. 2023; 29(4):78—105. [in Ukrainian].

Crarrs Haaiinwia 1o penakuii: 21 »ostas 2024 p.
PexomenmoBano 10 apyky: 02 rpyaus 2024 p.

STATISTICAL CHARACTERISTICS OF VOLCANOGENIC TSUNAMI WAVES IN THE
NORTHWESTERN PACIFIC REGION
L.F. Chernogor, M.B. Shevelev, R.M. Kovalov, D.R. Novytska
V. N. Karazin Kharkiv National University, Ukraine, 61022, Kharkiv, Svoboda Square, 4

Relevance. The atmosphere and ionosphere serve as critical pathways for telecommunication systems, radionavigation,
radar operations, remote radio sensing, and radio astronomy. The stability of these atmospheric and ionospheric
channels is profoundly influenced by various high-energy natural and anthropogenic phenomena. Among these,
volcanic activity stands out as a significant contributor.

The eruption of the Tonga volcano on January 15, 2022, caused notable disturbances across all subsystems of the
Earth’s lithosphere, oceans, atmosphere, ionosphere, and magnetosphere, thereby affecting the parameters of radio
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communication channels. In particular, the eruption generated intense atmospheric waves and tsunami events. An in-
depth study of these wave propagation phenomena is a pressing scientific challenge.

Obijective The study aims to perform a statistical analysis of the characteristics of atmospheric and oceanic tsunami
waves in the northwestern Pacific Ocean induced by the explosive eruption of the Tonga submarine volcano on January
15, 2022.

Methods. Statistical analysis of key parameters of tsunami waves of atmospheric and oceanic origin. Comparative
evaluation of observational data with theoretical calculations.

Results. The analysis identified two groups of tsunami waves. The first group was of atmospheric origin, generated by
the Lamb wave and propagating at a speed of about 312 m/s. This speed was consistent for stations located both in the
open ocean and inland sea. The second group of tsunami waves was of oceanic origin, generated directly by the
underwater explosion of the Tonga volcano and propagating at a speed of about 203 m/s for stations in the open ocean
and about 180 m/s for stations in the inland sea. The height and amplitude of the tsunami varied widely (~1-100 cm)
and were determined by the topology of the reservoir bottom and coastline, rather than the distance from the volcano.
The ratio of tsunami height to amplitude averaged 2.07+0.32 and 1.98+0.60 for atmospheric and ocean waves,
respectively, for stations located in the open ocean. For stations in the inland sea, these ratios were close to 2.24+0.55
and 2.08+0.34, respectively.

Conclusions. The study presents the main statistical characteristics of atmospheric and oceanic tsunami waves in the
Northwest Pacific Ocean generated by the explosion of the Tonga volcano on January 15, 2022.

KEY WORDS: Tonga volcano, tsunami, statistical characteristics, lag time, tsunami speed, tsunami amplitude,
tsunami height, calculation results.
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