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O, TIpUIIEAIINE B TOYKY peructpaimy 3a 20 4 10 BbIXoga caMoro TalidyHa Ha akBaTopuio SIITOHCKOro Mo-
psg. B xone aHanu3a HATYpPHBIX JAHHBIX JIa3€PHOTO M3MEPUTEIIST Bapyualliii TaBJIeHUS XUIKOCTU yIaJ0Ch
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27 aBrycta 2022 r. B 920 KM K BOCTOKY-10TO-BOCTO-
KY OT SIITIOHCKOT0 ocTpoBa Mo ObliIa 3aperucTpupoBa-
Ha 00J1aCTh aTMOC(epHBIX BO3MYILIEHU, CEBEpHAas 1
I0T0-BOCTOYHAsI YaCTU KOTOPBIX HaYaIu BpallleHUE C
¢dopMupoBaHUEM 00JIACTH HU3KOTO TaBJICHUS B IICH-
tpe. [IpruMepHO B ITOJTHOYH IO BCEMUPHOMY BPEMEHU
CJIEAYIOIIMX CYTOK OBLIO 3a(pMKCUPOBAHO yCUJICHUE
00pa3oBaHUS 10 YPOBHS TPOIIMYECKOM AEIIPECCUH,
KOTOpasi K TOMY BpeMEHM HaxOInjach B aKBaTOPUU
@OuInImuHCKOro Mopsi. 28 aBrycra Jerpeccusi Ha-
Opaja cujly TPOIIMYECKOIro IITOpMa, IMOJIYyYUB COO-
crBeHHOe nMmsi XuHHaMHOop [1]. B 9 4 (UTC) uukiion
yCcUJIUJICS OO Taii(pyHa MepBOii KaTeropru I10 IIKajie
kimaccudukauun Cadpopupa-CumncoHa ¢ MaKCcu-
MaJIbHOI IIOCTOSIHHOM CKOPOCThIO BeTpa B 39 M/c, a
3aTeM JI0 Tai(pyHa TpeTheil U UeTBEPTOM KaTErOPUU C
TUIOTHBIM IJIa30M Oypu nuameTpom 15 kM. [1pumep-
HO B 15 u (UTC) 30 aBrycra TpoIM4YeCKMUil IIMKIJIOH
JIOCTUT MaKCHUMaJILHOW CTaauu, CTaB cynepraidy-
HOM IISITOl KaTeropuM C MaKCUMAaJIbHOM 3aperu-
CTPUPOBAHHOM CKOPOCTBHIO BeTpa B 72 M/C U MUHU-
MabHbIM AaBieHueM 920 I'Tla.

JlaHHBIN TaiiyH, a TOYHEe BOJIHBI 36101, CO3/1aH-
HBI€ UM, ObUIM 3apEeTUCTPUPOBAHEI JJa3€PHBIM M3Me-
puTeIeM BapuUalvii JaBICHUS XUIKOCTH [2], ycTa-
HOBJICHHBIM Ha Iuenabde 3anuBa Ilerpa Benukoro
BOm3u Ha M. Illynba co CTOpOHBI OTKPBHITOM YacTU
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Anonckoro mopsi. Huke, Ha puc. 1, nipencraBieHbl
TpaeKTOpUsl ABUXEHUs TalihyHa M CIleKTporpaMmma
3arrcy BOJIH 3bI0OU.

CorocTaBuB BpeMsl U METEOPOJIOTUYECKUE TaH-
HBIE€, CTAHOBUTCS IIOHSTHO, YTO BOJIHBI 3bI0M OBLIN
CTeHepMpOBaHbI TaltPyHOM XMHHAMOP TIe-TO Ha aK-
BaTOpUM SITTIOHCKOTO MOPS U MPUIILUIM B TOUKY MPO-
BeICHMS N3MEPEHUS yKe IIOCTIe IIPOX0Ia 3TOM TOUKHU
camoro TaiiyHa. Ha cnekrporpamme (puc. 1 0) 3a-
¢UuKcUpoBaHbl HECKOJIbKO BPEMEHHBIX OTMETOK.
Bropast ormeTka, gatupoBanHast 06 ceHTss6pst 17:30
(UTC), cooTBETCTBYET MOMEHTY IIPUXOAa OCHOBHOI
IPYIIIBI BOJIH 3bI0M, CO3MaHHBIX Tali(pyHOM, B TOUKY
M3MepeHMU 1 ObLIa BEIOpaHA MO KPUTEPUIO MaKCH-
MaJIbHOI BBICOTHI BOJIHBI. BOJTHEBI 36101, TIPUIIISAIIINEC
B TouKy namepeHuii 05 cenrs1ops B 21:30 (UTC) u ot-
MEUYEHHBIE TIEPBBIM MapKepOM, MHTEPECHBI TEM, UTO
BUIMMON MPUYMHBI I UX 00pa3oBaHUSI HE OBLIO.
Ha akBaTopumu, cyas mo MeTeogaHHBIM, TaK Xe, Kak
¥ B TOYKE M3MEPEHUI BETep He TIpeBhIal 7—8 M/c u
HHMKaK He MOT BBI3BaTh BOJHEI ¢ TiepuogoM 11—15 c.
MOXXHO TIPEANOoJ0XUTh, YTO BOJIHBI MOTJIY OBITh BbI-
3BaHbI IBVKEHUEM Tali(pyHa, OMHAKO Cy/Isl IO BpeMe-
HU perucTpaiyu, TaidyH TOJbKO BbIIIEN HA aKBATO-
puto AAnoHckoro mops (puc. 1 a). DTo o3HaYaeT, 4ToO
JIaHHbIE BOJIHBI ITosBIKCH paHbiie 21:30(UTC) BHe
aKkBaTOpuM SIIIOHCKOrO MOPSI WM MOTYT SIBISITHCS
“IIpenBeCTHUKAMM’ PaCIpOCTPaHEHUS OTACHOTO aT-
MocdepHOro siBieHus. B ¢BsI31 ¢ TUM MOXKHO cop-
MYJMpPOBaTh HECKOJIBKO HAayYHBIX 3a/1a4, a UMEHHO:
1) onpeneneHue MmecTa GOpPMUPOBAHUS BOJH “TIpem-
BECTHUKOB” 1 2) MeXaHM3Ma MX pacHpOCTpaHEHUS
OT UICTOYHMKA J0 TOYKH MX PETUCTPALIUH.
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Puc. 1. TpaekTopus aBrkeHMsI TalidhyHa XMHHAMHOP () ¥ CIIEKTpOrpaMMa 3aIlMCH JIa3epHOro U3MEPUTEISl Bapyalvii JaBJie-
HMS XXKUIKOCTH 32 IIePUOI MPOXOKIASHUS TaiidyHa Haa akBaTopueit SImoHckoro mopsi (6). BpeMst Ha pucyHKe mpeAacTaBieHo B
dopmate UTC. OKpyXKHOCTBIO 3eJIEHOTO 1[BeTa 0003HaueHa 001acTh HOPMUPOBAHUSI OCHOBHOI I'PYTIIbI BOJIH 3bI0M, CTEHEPU -

POBaHHBIX TPOXOISAIINM TailDyHOM.

J171s1 TOro 4TOOBI PELIMTH IIEPBYIO 331249y, HEOOXO-
JIMMO JIOKAJIN30BaTh 00JIaCTh (DOPMUPOBAHUS OCHOB-
HOM T'PYIIIBI BOJIH 3bI0M, IPUIIEAIINX B TOYKY U3ME-
penuii 06 centsiops 17:30 (UTC). s a3Toro Heo6Xxo-
IVMO CIeIaTh HECKOIbKO MPEAITONOXKEHUIA, KOTOPhIE
OyayT B IaJibHEIIIeM UCITOJIb30BAaThCS IJISl PACYETOB.
BpeMeHHoOIT MHTepBaa MJIsl PacyeTOB PACCTOSIHUS,
KOTOpPOE MPOILUIA BOJHEI 36101, PACCUMTHIBACTCSI OT
BpEMEHHM PETUCTPALMM MaKCUMAJIbHOM aMILJIUTYIbI
BoJIHeHMsI. TakuMm oOpa3oM, MBI OyIeM pacCUYUTHI-
BaTh PacCTOSIHME, KOTOPOE IPOIUIM BOJHBI CaMOit
OOJIBIIION aMILIUTYIBI M IJIMHOK BOMHBI. Takue BOJI-
HBI OOBIYHO M (POPMUPYIOT OCHOBHYIO TPYIIITY CXO-

JOOKJIAIBI POCCUMCKOM AKATEMUU HAYK. HAVKU O 3EMJIE

JKUX MO TIEpUOAY BOJIH 1 paCIIPOCTPAHSIIOTCS C TPyM-
MOBOI CKOPOCTbIO, COOTBETCTBYIOLIEH CKOPOCTHU
pacnpocTpaHeHUs OCHOBHOro rnepuojaa. KoHeuHoit
TOYKOI BpEMEHHOTO MHTEepBasia OyleM cUuTaTh Bpe-
Msl pErucTpalMi MUWHHUMaJbHOTO aTMOC(EpHOro
NIaBJIEHWS, 3apETUCTPUPOBAHHOIO B TOYKE U3Mepe-
HUI, TaK KAK UMEHHO B 3TOT MOMEHT 30Ha IMTOHUXEH-
HOTO AaBJieHUs TalihyHa HaUMHAET BO3IECTBOBATh
Ha 00J1aCTh MPOBEACHMUS U3MEPEHUI Y HAXOAUTCS B
HEeNOoCPpeACTBEHHO OJU30CTU OT Hee. MUHUMAJIb-
Hoe aTMocepHoOe JaBjieH1e B TOUYKE U3MEPEHU I Obl-
JIO 3apeTUCTPUPOBAHO MeTeocTaHueil 06 ceHTIOPst
06:00 (UTC) u coctaBuiio 984 rlla (puc. 2). Takum
Ne 2
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Puc. 2. CUHXpOHHBIE 3aITUCH JIA3ePHOTO U3MEPUTEISl Bapyalvii NaBJIeHUsT XUAKOCTH (CUHMI rpadduK) U aTMOCHEPHOTO AaB-
JleHus (KpacHBbIi rpaduk), 3aperucTpUPOBAHHOTO METEOCTAHIIMEN B TOUKE TIPOBEACHUS N3MEPEHMIA.

obpa3om, OyIeM CUMTaTh, YTO BOJIHBI 36101 CHOPMHU-
poBarch 10 6:00 1 pacIpOCTPaHSIIIUCh K TOYKE TTPH-
ema 11.5 4.

g pacyeTa pacCTOSTHUSI 1O 00JIaCTU TeHepaluu
BOJIH 3BIOM, TIPEAIIONIOXNUM, YTO U3HAYAJIbHO BOJIHBI
pacrpocTpaHsoTcs ¢ $a30BO CKOPOCThIO, a IPU 3a-
XBaTe BOJH C OJIM3KUMHU NepUOIaMU HAYMHAIOT IBU-
raThbCsl C TPYINIOBOiI cKopocThio. Micxonss u3 3Toro,
HAac MHTepecyeT 00J1aCTh, IJIe MTPOUCXOIUT POPMUPO-
BaHWE TPYIII BOJIH, OT KOTOPOIi OHM HAYMHAIOT pac-
IIPOCTPAHSTHCS 0 TOYKU PETUCTPALIMU C TPYIIITIOBOM
ckopocThio. PazoBbie U TPYINOBBIE CKOPOCTU pac-
CUMTAEM N0 BBIpAXKEHUSIM, MPEACTABICHHBIM HUXKE
[3]. Pe3yabpTaThl pacyeToB NpUBEAEHEI B Ta0I. 1.

_gT _c
c= 5 V= ) (1)
21 2
rae ¢ — da3oBasi CKOPOCTh pacIipOCTpaHEeHUs BOJIH,
V — rpynmoBasi CKopocTh, 1 — nepuon BOJIHEHUS, g —
YCKOpeHMe CBOOOTHOTO MageHUSI.

INpenmnosaraercs, YTO IPU BO3ICHICTBUM BETPOBO-
T'o MOJISI HA HEB3BOJIHOBAHHYIO BOTHYIO [TIOBEPXHOCTh
Ha4YMHAIOT 00pPa30BBIBATHCS BOJHBI HEOOIBIIMX ITI€-
pUOIOB, KOTOPBIE B pe3yJibTaTe HAaUYMHAIOT pacipo-
CTpaHSThHCS 10 aKBaTopuu. [1py MIpOIOIKUTETLHOM
BO3IIEeICTBUY IEPUO, BOJIH YBEIMUYUBAECTCS, COOTBET-
CTBEHHO M YBEJIMUYMBAETCSI CKOPOCTh PACIIpPOCTpaHe-
HUSI BOJIH. B pesyiabrare BOMHBI ¢ GONBIINM MEPUO-
JIOM JOTOHSIOT BOJIHBI ¢ MEHBIIIEl CKOPOCThIO pac-
MIpOCTpaHeHUs U (OPMUPYIOT I'PYHIIbI, KOTOPHIE B
pe3ylbTaTe U MPUXOOAT B TOUYKY IMPOBEICHUS U3MeE-
peHwuii. [TocTpOUB KOHLIEHTPUYECKUE OKPYKHOCTU C
paguycaMu, COOTBETCTBYIOIIUMU PACCTOSTHUSIM, KO-
TOpBIE TIPOILINA BOJHBI C MUHUMAJIBHBIMU U MaKCH-
MaJIbHBIMY TIEPUOJaMU, MBI TTOJTy4yaeM 00JIaCcTU pac-
IIPOCTPAHEHUSI BOJH C TPYIIOBBIMU U (ha30BBIMU
ckopocTsamMu. O6IacTb XKe, KOTOpasi HaXOIUTCS MEX-
Iy HUMU, OyZIET SIBJISTHCS 00JIaCThi0 DOPMUPOBAHUS
TPYHII BOJIH M IIPEAIIOJOXUTEIBHO SIBIISIETCS 00J1a-
CThIO TeHEpAalluU BOJIH, PETUCTPUPYEMBIX B TOUKE 13-
MepeHuii. JlanHas o0J1acTb Mpy 3TOM OyAEeT OTpaHu-

JOKJIAIBI POCCUMCKOW AKAJTEMUU HAYK. HAYKHU O 3EMIJIE

YUBATbCS OKPYXKHOCTSIMU C paauycaMu, paBHBIMU
PaCCTOSIHUIO, KOTOPOE MPOILINA BOJHBI C MUHUMAJIb-
HBIM TIEepUOJIOM C (pa30BOii CKOPOCThIO (745 KM), 1
BOJIHbI C MaKCHMMAaJbHbIM IMEPUOJOM U TPYIIOBONA
ckopocthio (497 xm). Ucxong u3 puc. 1 a, MOXHO
YBUZETD, UYTO B HAIEHHY1O 00JIaCTh MOMAAaloT 2 TOY-
KU TPAeKTOPUM JABUXKEHUS TailpyHa, COOTBETCTBYIO-
mue BpemeHHoMy uHTepBaiy ¢ 00:00—03:00 (6 ceH-
Ts10ps1). TakuM oOpa3oM, OyneM CYUTaTh, YTO OCHOB-
Has Tpylna BOJH, CreHEpUPOBAHHAsl BETPOBBIM
MoJieM TpoXoAsiero TaiiyHa, ckopee BCEero ObLia
cchopMuUpoBaHa B JaHHO 00J1aCTH B yKa3aHHbBII Bpe-
MEHHOI ITPOMEXYTOK.

M3 cnexrporpaMmbl 3allMCy BOJHEHWsS, MHpeId-
CcTaBJIeHHOIT Ha pUC. 1 6, MbI MOKEM OIIpEIeIUTh Bpe-
MEHHOW WHTEpPBAJI MEXIY IIPUXOIAOM OCHOBHOM
TPYIITLI BOJIH 3bI0M U TPYNIO BOJH “TIpeIBECTHH-
KOB” TaiiyHa, KOoTophlit coctaBisieT 20 4. PaHee MbI
HaIIX 00J1acTh (DOPMUPOBAHUS OCHOBHOM T'PYIIIIBI
BOJIH 3bI0M U TE€IIEPh, 3HASI BpEMSI PaCIIpOCTpaHEeHNS,
MOXHO OIpeAeanTh 00JacTh 0Opa3oBaHUSI BOJIH
“mpenBecTHUKOB”. JIJIs1 3TOro, Kak U B IEPBOM CIIy-
yae, paccuuTaeM (pa3oBble M TPYIIIIOBBIE CKOPOCTU
pacrnpocTpaHeHUs] BOJH U MyTh, KOTOPBIM OHU MTPO-
nutu 3a 20 4 (Taba. 2).

CormmacHo pacueTaM, pe3yJIbTaThbl KOTOPBIX Mpe/-
CTaBJICHBI B Ta0JI. 2, BOJIHBI “TIpeIBECTHUKN 0o0Opa-
3yI0TCsI B 00J1acTi guaMeTpoM 360 KM 3a npeaenaMu
akBaTtopuu SlmoHckoro mops (puc. 3). JlaHHas 00-
JIaCThb COBITaa€T C TOUKAMM TPACKTOPUU JIBUKCHUS

Taomuna 1. CKOpoCcTM M IUCTAHLIMM PACIPOCTpaHEHUsI
BOJIH 3bI0M 3aperMCTPUPOBAHHBIX TTIEPUOIOB, CTEHEPUPO-
BaHHBIX TalipyHOM XMHHAMHOp. R, — IMCTaHLMS pacnpo-
CTpPaHEHMsI BOJH ¢ (pa3oBoii CKOPOCThIO, Ry — IUCTaHLIUS
pacnpocTpaHeHUs BOJIH C IPYIIOBO CKOPOCThIO

T,c ¢, M/c V,Mm/c R,, xM Ry, xm

15.40 24.03 12.01 994.91 497.45

11.54 18.00 9.00 745.54 372.77
TOoM 513 Ne 2 2023
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Ta6muna 2. CKOpOCTH M NUCTAHLIMM PACIPOCTPaHEHUS
BOJIH 3bI0M 3apeTUCTPUPOBAHHBIX TTEPUOIOB

T,c ¢, M/c V,Mm/c R, xm Ry, xm
15 23.33 11.66 1680 840
11 17.11 8.55 1232 616

TalipyHa, KoTophle OH npoxoau B riepuon ¢ 04.09.22
09:00 mo 05.09.22 06:00. Kaxk 6BI10 TTOKa3aHO BHIIIIE,
pa3HMILIa BO BpeMEHU TIPUX0Aa MHTEPECYIOIIEero Hac
BOJIHOBOIO TIpoliecCa U OCHOBHOW TPYIMNbl BOJH,
chopMUpOBaHHBIX TaiihyHoM, cocTasisieT 20 4. Ec-
JIM OT TOYKH, HaXOIAIIencs B IEpBOM 00JacTu Ha
Tpacce IOBMWXKeHUs TakdyHa, Hampumep 06.09.22
00:00, oraHatr 20 4, TO MBI IIONAJacM B TOYKY
05.09.2022 04:00, xoTtopast BXoOAUT B MUCKOMYIO 00-
JIACTh, YTO JOKA3bIBAET MPaBWILHOCTD TPEAbIIYIIINX
pacyeToB U MPEaNOI0KEHUIA.

B paborax [4—6] npuBeaeHBI pe3yabTaThl UCCIIE-
JIOBaHUM, OMUCHIBAIOLINX MEXaHU3Mbl 0Opa30BaHUs
U pacIpoCTpaHEHUs BOJH “IpeaBECTHUKOB” ILITOP-
MOBBIX SIBJICHUI, OIHAKO B HAllleM cllydyae MeXaHU3-
Mbl UMEIOT HEKOTOpPble OCOOEHHOCTU, Kacaloluecs

Kopeiickuii
IM=0OB

XKEJITOE MOPE

pETMOHANBHBIX OCOOECHHOCTEM pacIpOCTpaHEHUS
Tai(pyHOB 1 TeorpadmIeCcKOro MoJIOKCHUSI. YIUTHI-
Bas BbIIECKAa3aHHOEC, MOXKHO 3aKJIIOYUTDH, YTO BOJITHbI
“IpenBeCTHUKU’ TaiihyHOB 0Opa3yloTCcs Ha aKBaTO-
pun BoctouHo-KwuTaiickoro Mopsi, a MeXaHU3M 00-
pa3oBaHUsI UX HETIOCPEACTBEHHO CBI3aH C peibeoM
JTHa ¥ NIyOMHOM naHHoOM akBaTopuu. TaiiyH, BBIXO-
11 Ha menbd Boctouno-Kwuraiickoro mopsi, Henaje-
Ko oT 0. TaiiBaHb 3aMeISIET CBOIO CKOPOCTh. JlaHHOE
MOBeJEHME XapaKTePHO MPaKTUUECKHU I BCEX Taii-
¢GyHOB, IpoXoASIINX 3Ty 001acTh. CKOPOCTh ABIUKE-
HUI TalidyHa Npu BBIXOAE Ha IIeab@d COCTaBIIsLIa
0K0J10 12 KM/4, a CKOPOCTbh BETpa B BUXPE COCTaBJIsIIa
6onee 30 M/c. Takum o6pa3om, IIpU HEOOJIBIIION CKO-
pOCTHU pacnipocTpaHeHUs TaiiyH NPOAOJIKUTEIbHOE
BpeMsI BO3AECTBOBAII Ha akBaTopuio BocTouHo-Ku-
TalicCKOro MOpSI U co3IaBaJl BOJHEI ¢ mepuoaoMm 15 ¢,
YTO TOATBEPXKIAIOT METEOPOJIOTMYECKUE TaHHBIE.
B pesynbraTe BONHBI, MMEIOIIME CKOPOCTh PacIpo-
CTpaHEHUsI BBIIIE CKOPOCTU ABWKECHUS TaiidyHa,
BBIXOAWJIN U3-TIOJ €ro BIUSTHUS 1 yepe3 Koperickuit
MPOJIUB PACIIPOCTPAHSIIMCH Ha aKBaTOPUM SITIOHCKO-
To MOPSI B CTOPOHY TOYKU IIPOBEICHUS U3MEPEHUIA.
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Puc. 3. Tpaekropus qBrxeHus TaiipyHa XuHHaMop B repuos ¢ 3 mo 6 ceHTs6ops 2022 r. KpacHoi OKpyKHOCTBIO MOKa3aHa
obnacth 00pa3oBaHUs BOJH “TIPEABECTHUKOB”, 3eJieHasi OKPY>KHOCTbh — 00J1acTh ()OPMUPOBAHUS OCHOBHOM T'PYTIITHI BOJIH,
CTeHEepHUPOBAHHBIX MPOXOISIINM TaiihyHOM. JlaTa 1 BpeMmst ripencrasieHsl B popmare UTC.

JOOKJIAIBI POCCUMCKOM AKATEMUU HAYK. HAVKU O 3EMJIE
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DETERMINATION OF “FORERUNNER”-WAVES FORMATION ZONES
FOR TYPHOONS PASSING OVER THE EAST CHINA AND JAPAN SEAS

Academician of the RAS G. 1. Dolgikh“, S. S. Budrin“#, V. A. Shvets’, and S. V. Yakovenko*

V. I. Il’ichev Pacific Oceanological Institute, Far Eastern Branch of the Russian Academy of Sciences,
Viadivostok, Russian Federation

*E-mail: ss_budrin@mail.ru

During the passage of Typhoon Hinnamnor from September 5 to 6, 2022, typhoon-generated swell waves
were discovered to arrive at the point of observation 20 hours before the typhoon itself entered the Sea of Ja-
pan. During the analysis of data obtained by laser instrument measuring fluid pressure variations, it was pos-
sible to determine the area of formation of the main group of swell waves generated by a passing typhoon, and
to localize the area of generation of “forerunner” waves, as well as to describe the mechanisms of their for-

mation and propagation.

Keywords: Sea of Japan, East China Sea, swell, typhoon
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