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TepMoamHaMuueckoe cocTosiHue aTMocdepbl, B TOM yucje Me3ocdepbl, OIpeeseTcs ee BOJTHOBOU CTPYKTY-
poii. Cepe6pucrble objaKa SIBJSIOTCS XOPOUIMM HHIUKATOPOM JaHHBIX BOJHOBBIX IpoleccoB. [lo ¢gororpadusam
cepe6pUCTBIX 06J1aKOB B T. SIKyTCKe MPOaHATU3NPOBAHBI HEKOTOPbIE XapaKTePUCTHKU PaclpocTpaHeHus aTMocdep-
HBIX BOJIH. BriepBble ommcaH ciaydail HaGmOfeHUs Tak Ha3biBaeMoro MesocdepHOro 6opa B cepeOPHCTBIX o6JaKax
Hajx Bocrounoit Cubupbio, 3aperiucTpUPOBAHHOTO CHHXPOHHO C JABYX OJHOTUIIHBIX (hoToKaMep. Bbicora BoHOBOTO
(¢poHTa, ompejeseHHas TPUAHTYJ/ISAIMOHHBIM MeToJoM, cocTaBuita 79 kM. M3ydyeH ciayuail pacnpocTpaHeHUs! He-
CKOJIbKUX BOJIH Pas/JIYHON [JINHBI C IepeceKAIOIIUMIUCS HalpaBleHHAMH B cepeGpHCThIX obnakax 25.07.2018 r.
AHann3 mapaMeTpOB JIBYX BOJIH, PacIpOCTPAHSIOMINXCS HaBCTpedy IPYT APYLY, oKasal, YTo IepBas HMeJa JJIIHY
B cpexHeM 53,5+ 6,2 KM U JBUTANach Ha CEBEPO-BOCTOK €O cpexHeil das3oBoil ckopoctbio 98,4 +12 M/c. Bropas
BOJIHA THIIA TpebelkoB co cpezaneil nmunoil 14,8 +1,8 kM pacmpocrpaHsIach Ha I0r0-3alajl co cpeaHeil (azoBoit
ckopoctbio 61,5+ 6 M/c. CkopocTh BeTpoBOTO apeficha Beeil ob6mauHOCTH cocTaBisia 67 £5 M/c B 3almagHOM Ha-
npaBienun. [losydeHHble pe3yabTaThl OYAYT MOJIE3HBI [ CHEIUATICTOB B 06JacT (PU3UKU BOJHOBBIX IIPOIIECCOB
B BepxHeii armMocdepe.

Knwouesvie caosa: Mesomaysa, cepe6pucTble o6iaka, arMocdepHble TPaBUTAIIOHHbBIE BOJTHBI, Me30Cc(hepHBIi
6op, dororpammerpudeckuil Meron; mesopause, noctilucent cloud, atmospheric gravitational wave, mesospheric-

bore, photogrammetic method.

BBeaeunne

B nerHee BpeMs, Korjga TeMiepaTypa B 06GJacTu
Me30May3bl YaCTO CTAHOBUTCS HIZKE TOUKH 3aMep3aHUs
BOJISTHOTO Tapa, (OPMUPYIOTCS Jie[sTHble KPUCTAJLIbI
paamepom 10—100 HM ¥ BO3HMKAIOT TaK Ha3bIBaeMble
mesocdepubie (cepeGpuctbie) o6jgaka Ha BbicoTe 80—
85 KM TOJIIMHON BCero B HECKOJIbKO KujaoMeTpoB. Ilpu
3TOM TeMIlepaTrypa KOH/EHCAI[MH Ha BBICOTAX Me30Imay-
3bI cocTaBisieT ~ 140—150 K. O61ee KOJIMUecTBO CJIy-
YyaeB IIOSIBJIEHUS] CepeGPICTBIX OOJaKOB B TeUeHHe ce-
30Ha M3 TojJla B TOJ He ITIOCTOSTHHO, OHO KOJe6JIeTcs,
nocturag uzpeqka 20—30 3a ce30H /I OJHOTO paiio-
Ha [1]. M3BecTHO, 4TO cepe6puCTbie 06JaKa SBJSIOTCS
TOJIBKO BU/MMOIT C 36MJIM YaCThIO0 MOJISIPHBIX Me3ocdep-
ueix o6makoB (PMCs — Polar mesospheric clouds),
3aXBaTBIBAIONINX BCIO TOJISIPHYIO 00JIACTb JIeTHEIl Me30o-
ceppr. OHU HUCCIEIOBAINCH € TOMOIIBIO CHYTHUKOB
SME u AIM [2, 3].

Cepebpuctbie o6JaKka TPeACTaBASIIOT co60it OT-
JINYHBII WHAWKATOP BOJIHOBBIX IIPOILIECCOB B BepXHeM
atMocdepe. CoBpeMeHHBIE MeTObI HaOIIOeHUSI U 06-
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PaGOTKN JAHHBIX I03BOJITIOT IIPOCJIEKUBATH HX 3BO-
JIOIUI0O U 1O 3TUM IapaMeTpaM H3y4yaTh OCHOBHBIE
JMHAMHUYecKre XapaKTepHCTHKH BepXHeil atMocdepbr —
CKOPOCTb ¥ HallpaBJIeHHe BeTpa, aTrMochepHO-TPaBH-
TaioHHble BoJiHbI (ATB), a TaksKe IMOIBITATBCS yCTa-
HOBUTb UX HCTOYHHKH. CUUTaeTcss, YTO OCHOBHBIMH
ucrounukamu ATB (B ToM 4mciie BHYTPEHHUX TIpaBH-
tammonnbix  Boau (BTB)) daBasiorcs  Bo3MylIeHus
B Tporocdepe: MUKJIOHDBI, aTMochepHbIe (PPOHTHI H OPO-
rpadudeckne ocobeHHOCTH JaHATIadTA [4], KpoMe Toro
BJIMISTHHE COJIHEYHOH M TeOMarHWTHOH aKTHBHOCTH Ha
BBICOKUX TMTUPOTax [S].

[lesp paGoTbl — u3ydyeHHe OCOGEHHOCTEIl BOJHO-
BOll CTPYKTYypbI Me3ocdepbl 1o QoTorpadusaM cepeb-
puctbix 06akoB B 2002 u 2018 rr. B SIkyrcke (62° c.ui.,
129,7° B.11.).

MeTtoa HabIO€HUSA

OCHOBHBIM METOJIOM W3yYeHHs CepeOpHUCTBIX 06-
JIAKOB SIBJISIETCSI ChEMKA C HCIIOJb30BAHHEM aBTOMATH-
YecKUX KaMep WJin uxX ceTn [6, 7].

B 2002 r. 6buIn mpoBeAeHBI CHHXPOHU3MPOBAH-
Hble HAGJIOIEHNST CepeOPUCTHIX OGJAKOB TIPU TOMOIIU
JIBYX OJHOTHUIHBIX IudpoBbix dorokamep KODAK
DC-120 (mosie 3peHns kaMep mo BepTuKaan — 29,4°),
B 1. SIkyTcke (BBICOTA TOUKU yCTaHOBKU Kamepbl 102 M
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H.y.M.) u Ha mojurone IITAJI (c. Orremusr) (BbiCO-
Ta 92 M) Ha 56 KM IokHee SdxyTcka. CheMKH MpOBO-
JULIACh  aBTOMATHUYECKH, CHHXPOHHO dYepe3 KasK/ble
15 MuH ¢ akcno3uimeii 15 c.

Jlst onpeziesieHNsT BBICOTBI CepeGPUCTBIX 06JAKOB
OBLT UCIIOJIb30BAH METOJ TPHUAHTYJISIIH TPH OJHOBPe-
MEHHOIl CbeMKe M3 JBYX ToueK. [IOCKOJIbKY B HaleM
caydae 6asunCHl PACIOJIOMKEHBI MPAKTHYECKN HA OTHOM
Mepuanane (pasunna goaror 11'), To ocn 3peHms Ka-
Mep HOUTH TapaJljieJbHbl U HAllpaBjeHbl IPUMEPHO Ha
ceBep. B aTOM ciydae mpocTpaHCTBeHHasd 3ajada TPH-
AHTYJISIIIH BBIPOKIAETCS B IJIOCKYIO. A3UMYT U BBICO-
Ta onopHoii 3Be3nbl (Karesuibl) moJiyueHbl 10 3Be3JI-
Holt kapte SkyMap Ha MOMEHT BPeMEHHU CheMKH KaJpa
7 KOODAMHAT IyHKTa HabmofeHus. /|19 pacdeToB BBI-
COTBI CepeOpPUCTBIX OO6JAKOB TIPUMEHSIN (HOpPMYJTy,
VYUTBIBAIONYI0 KpUBN3HY 3emun [8]:
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Z\, Zy — 3eHUTHbIe yTJIBbl 00beKTa U3 MepBoil 1 BTOpON
TOYeK HAOMIOeHNUs, OIpe/eJeHHble OTHOCUTEIbHO BBI-
COTBI OIOPHOW 3Be3/bl, B — IEHTPAJbHBII yTOJ II0
nyre L, L — paccTrosiHUe MeKIy TMyHKTaMu HabJrio[e-
Huit — 6asa, R — paanyc 3emn.

B 2018 r. cheMKHU cepeOPUCTHIX 06JIaKOB TTPOBO/IN-
JINCH ¢ ToMoIIbio (hoTokaMepsl Testedpona Samsung Gal-
axy S4/mini u mpunoxenus Time Lapse Creator, xo-
TOpoe TI03BOJIZeT 3aJaTb PEXIMBI CHEMKH: 3JKCIIO-
3UIINIO, 4acToTy, (bOKYyCHpPOBKY, GanaHc 6esoro u Ap.

Paspemenne Matpuitel orokamepsl 2048 x 1152 muk-
ceneif. Yron o63opa KaMepbl 1Mo TopusoHTaan 61,4°,
mo Beptukaanm 38°. Ocbhb KaMepbl ObLTa HalpaBjeHa
Bblllle Topu3oHTa Ha 19° ¢ azumyToM 29°, oTCcUMTbHIBae-
MBIM OT ceBepa K BOCTOKY. CbeMKH MPOBOJIINUCH
C UHTEPBAJIOM 2 MWH ¥ 3KCIO3UIHeH B 2 C.
OmnpenesieHre oCHOBHBIX TTapameTpoB BI'B npu ta-
KOH BH/IEOCHEMKE IIpe/ICTABJSAETCS CJIOKHBIM, TaK Kak
HeoOXOANMO YUYHUTBIBATh YTOJI 0630pa KaMephl B COOTBET-
CTBUHU C HOJIyYeHHbIM H300paskeHueM. B 1esax ympo-
IIeHNS OI[eHKH OCHOBHBIX ITapaMeTpPOB U /IS IPUBI3KU
K reorpacdudeckoil KapTe B MPSAMOYTOJbHON NMPOEKINU
OblIa HCIOJb30BaHa cIlelliagbHasg mporpamma [9] mo
MIPOEIMPOBAHNIO CePeOPUCTBIX 06JAKOB HAa 3€MHYIO
MTOBEPXHOCTD (hoTOrpaMMeTpiuecKnM MetozoM [10].

Pe3yabTatbi

[TepBoe paccMarpuBaeMoe COGBITHE CBS3aHO C BO3-
MOJKHOI perucTpalieil Tak Ha3bIBaeMoro Me3ocdepHo-
ro 6opa B cepe6pucTbix obaakax 28.07.2002 r. (B HOYB
Ha 29.07.2002 r.). Me3socdepubiii 60p mpeacTaBiseT
co60ii (PPOHT OAMHOYHON BOJIHBI, Pa3JeJIoNInil pas-
JINYHDbIE BOJIHOBBIE CTPYKTYpBI. 3/ech U Jajiee IS
y1o6CTBa Be3/le UCIOIb3YeTCs] BCEMUPHOE BPEMSI.

Cepebpuctbie  o6Jaka  HadYaJd  MOSBJSATHCS
B 14:30 UT 28.07.2002 r. Ha 3amajHoli cTopoHe Heba
W CTaal TOCTETIeHHO pacCIIupSATbCI Ha  BOCTOK.
B 14:45 UT wnavan ¢opmupoBatbca 6op. IIpu stom
camo o6JiauHOe ToJie [IpeiihoBaio Ha BOCTOK, a BOJIHO-
BOll (DPOHT B MePHUIMOHATHHOM HAIPABIEHUHN OCTAJICS
Ha MecTe, HO CTaJ sipue W pACHIMPUJICS Ha 3amaf,
pasnessisi obJauHoe moJie Ha ABe dacTu. [locie yspue-
HUS cepebpucTbie obJaka Ha I0KHOH CTOpoOHe Tepe-
CTaJTM PACIPOCTPAHATBCA Ha BOCTOK, a C CEBEepHOI
CTOpPOHBI 60pa HabI0IaI0Ch 60Jiee POBHOE CBETSIIEECs
T0Jie ¢ BOJTHOBOII CTPYKTYypoil THTa pa6u.

Bricota wu3Mepsaiach Mo KajapaM I MOMEHTa
15:30 UT ¢ ucnosb3oBaHueM HOJ0KeHUs 3Be3/bl o Bo3-
unvero (Ha puc. 1 moKasaHa CTpeJIKaMi) U KOODJHHAT

6

Puc. 1. Kaapsr or 28.07.2002 r. ang u3MepeHHS BBICOTBI Me3ocgepHOro 6opa B CepeOpHCTBIX OOJakaxX: @ — T. SJKyTCK;
6 — c. Oxremipl. Crpeskoii o603HaueHa 3Be3fa o Bo3HWYEro, »/INIChI — BBIGPaHHbBIE [ aHaau3a (parMeHTbhl 06JauHON
CTPYKTYPbI Ha cHUMKaxX (CM. IIBeTHOIi pHCYHOK Ha cafire http://iao.ru/ru/content,/vol.37-2024/iss.05)
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ToyeKk HabmoneHusa. /[ m3MepeHusi O6bLia BbIGpaHa
O/lHA XapaKTepHas CTPyKTypa 6opa (oTMedeHBI 3JuTHII-
caMm), KOTopasl XOpomIo naeHTH(HUIMPYeTcsa Ha 060UX
cHnMKax. Ilpm paccrosHUE MeXIy TyHKTaMu HalJIro-
neHns 56 KM BbicoTa rpeGHS BOJIHBI paBHA 79,4 KM.

[Tpoekunsi JaHHBIX KaJpoB Ha 3eMHYIO IOBEPX-
HOCTb, c/leJJaHHAs Ji BBICOTBI 79,4 KM IO BbIlIeyKa-
3aHHOMY MeTOAy, MoKa3aHa Ha puc. 2. Bugno, 4to mo-
Jlo’keHNe 60pa OPUEHTHPOBAHO CTPOTO HA ceBep U TIpPH-
MEpHO COBMaZaeT ¢ IMoJoKeHneM xpe6ra Yepckoro
Ha reorpaduIecKoil Kapre.
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Puc. 2. Ilpoekrmms puc. 1, ¢ Ha reorpaduyecKylo Kapry
Ha ypoBHe 79,4 kM

Ha pmc. 3 B xadecTBe mpuMepa IpUBeIeH Kalp,
T/le 3apeTUCTPUPOBAHBI OJHOBPEMEHHO JIBe BOJIHBI,
IIPOTHBOIIOIOKHBIE MO HAMpaBIeHIIO PacHpocTpaHe-
HUsI, KOTOpbIit 6bL1 chaenan B 16:23 UT 25.07.2018 r.
PacripocTpaneHuie BOJIH 1 BeTPOBOil apeiid moss 06-
JIAYHOCTH XOPOIIO OGHAPY:KUBAIOTCS TIPU IIPOCMOTPE
taiimnarnc Bumgeo. Ilociie npeHTH(UKAINN BOJH 10 BH-
leo MBI 0603HAUMIN GoJiee JIMHHBIE BOJHBI, PACIPO-
CTpaHAIoOMmNecs Ha ceBepo-BOCTOK, Iudpoit 7, a mud-
poit 2 — KopoTKue, IBIKYIINECS B MPOTHBOIOJIOKHOM
HaIPaBJIEHUH.

CepebpucTble 061aka B 3Ty HOYD IOSBIJINCH OKO-
70 14:00 UT. Csertsieecs o6/1aqyHoe o6pa3oBaHue CHO-
CIJIOCh BeTPOM BHauase ¢ ceBepa Ha for. OKoJ0 HOmy-
HOYM TI0 MECTHOMY BpeMeHH HadvaJjcd TTOBOPOT BeTpa Ha
3amaj U jJajee Ha Ioro-3amaj. JTO H3MeHeHHe 3aHAI0
IpUMepHO [Ba daca. IIpm aToM Bce cBeTAlqecs CTPyK-
TYpBI, KOTOpDbIE COCTOSIT M3 BOJOKOH U HECKOJIBKUX
Pa3HOHANIPABJIEHHBIX MEJTKUX BOJHOBBIX CTPYKTYD, CTa-
JIN TlepeMelaThcs Ha foro-3amaj. [IpuMepHo B 15:47 UT
HavyaJl TOSBJATBCS JJIMHHBIE BOJHBI, PaCIIPOCTpa-
HSIOIIMeCs TPOTHB BeTpa HAa CeBepo-BOCTOK; OHM Ha-
6momanuch g0 16:45 UT. B 16:09 UT mosBuincs Mesn-
KIe BOJIHBI THIIA Tpe6elIkoB, IlepeMelalonliecs Ha
loro-3amaj. Tak IpoJo/uKanIoch IO CaMOTO paccBeTa,
n B 17:30 UT ob6maka mepecTaan ObITh BUINMbBIMI.
CrieiyeT OTMETUTb, UTO TEpe]] CaMbIM HCYe3HOBEHUEM

HaydaJICA ﬂpeﬁd) BOJIH Ha CeBep, CeBepo-3allajg, T.e.
IIpon301LyIO II0JIHOE OépaH.[eHI/Ie HaIllpaBJIEHUA BETpa.

Puc. 3. Armocdepnble rpaBuraionnble BoaHbl B 16:23 UT
25.07.2018 r.: 1 — GoJiee NTUHHBIE, PACIPOCTPAHIONINECS HA
CeBepo-BOCTOK; 2 — KOPOTKHe, [IBIKYIIMECS Ha IOro-3alla.
JuumarnicaMu 0603HaYeHbI TPYIIBI BOJIH (CM. LBETHOH PUCYHOK

Ha caifte http://iao.ru/ru/content,/vol.37-2024/iss.05)

OcoO6blit UHTEpPEeC B 3TOM CJydYae TPEICTABJISIET
OJTHOBPEMEHHOE PACIPOCTPAHEHHe BOJH Pa3JNdHOil
JUTMHBI B IIPOTUBOMOJIOKHBIX HalpaBieHuaX. /[ aHa-
JIN3a KaJpbl CbeMKH ObLIN TiepeHeceHbl Ha reorpadiu-
YeCKyI0 CeTKy B HPSIMOYTOJBbHON TPOEKIMU C yYeTOM
HAIIPABJIEHUS OCH CBhEMKH U IapaMeTpOB KaMepbl
u cupoeiupoBanbl Ha Bbicoty 83 kM (puc. 4). C 1o-
MOIIbIO J]AHHOTO METOo/Ia 110 cepuul 06pPabOTAaHHBIX Ka/l-
pOB ObLIHN OTpe/ieieHbl OCHOBHbIE mapaMeTpbl BI'B
(meproJ M [UIMHA BOJIHBI) U CKOPOCTb BeTpa MO Jpeii-
¢y obmayHOCTH.
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Puc. 4. Ilpoexmms kaapa, MOKa3aHHOTO Ha pHC. 3, HA reorpa-
(uueckyo kapry (06o3HaueHus cM. Ha puc. 3)

Iepsag rpynna BouH (asumunc { Ha puc. 3) GoJee
KpynHoMaciitaGHass ¥ PACIHPOCTPAHSETCS B CEBEpPO-
BOCTOYHOM HampaBieHHu. Ee OCHOBHbIE ITapaMeTpbl
cJeqylolue: CpelHsIsl TOPH30HTATbHAS [IJTMHA BOJIHBI
A = 53,5+6,2 xM, Habm0maeMas cpedHsAA (da3oBas
rOPHU30HTAJIbHASL CKOPOCTh 01 = 98,4+ 12 M/ ¢, mepuop

Oco6eHHOCTH BOJHOBOH CTPYKTYPbI Me30c(depbl 110 JaHHbIM HAGJIOAEHUI cepeOPUCTBIX 06JaKO0B 405



1 =9,1+1 mun. Bropas rpymma Boan (aurc 2)
tuma rpebemkoB [11] pacmpocTpanserca Ha 10TO-
samag: Ay = 14,8+1,8 kM, 0, =61,5+6 M/¢c, 1, =
= 4,5%0,5 mun. CpenHss ckopocTh Apeiida ob6ravHO-
CTH B 9TOT MOMEHT cocTaBmja 67 =5 M/c, B JajabHeli-
1IIeM CKOPOCTb U HAIIPaBJIEHIE BETPA MEHSINCD.

TakuMm ke o6pa3oM ObLIM OIpe/eseHbl TOPU30H-
TaJIbHAS [ITNHA BOJIHBI, (ha30Bast CKOPOCTb U TEPUOJ [IJIsT
atMocdepHoil BoHBI, 3adukcupoBanHoil B 15:15 UT.
OcCHOBHbIE TIapaMeTPbl BOJIHBI B CPEJIHEM COCTAaBJISIOT
A3 =10,2+1 &M, v3=36+3,5M/c, 13=4,6+0,5 mun,
HaIPaBJ/IeHIE PACIPOCTPAHEHUsI — IOTO-3ala/l.

O6cy:xaenne

Teitnop u ap. B [12] omucasn To, 4YTO OHM Ha3Ba-
JIN «3aXBaThIBAIOIIUM COOBITHEM TPABUTAIIMOHHON BOJI-
HBbI», KOTOpOe HalII0Jaoch Ha KaMepe Bcero Heba,
cHuMawolell nsiaydenue rupoxcuwsia OH, B Buge Ju-
HeitHOTO (PPOHTA, 32 KOTOPBIM CJIEJOBAJIO TIOJI€ TOBBI-
menHoit sipkoctu (o Bcemy HeGy). DPoOHT, Uau ysp-
YeHUS CBeYEHHs, [BHUTAJICSI CO CKOPOCThIO ~ 76 M/c
B OCHOBHOM Ha BbIcoTe ~ 85 KM (HOMUHAJIbHAsI BBICOTA
cBedenuss OH). @poHT Takxke ObLI CBSI3aH C 3aMeT-
HBIM U3MeHEeHHeM CTPYKTYPbI 06JIAYHOTO IOJIS: 0331
HETO TOSIBJISLINCH SIPKIE TPeOHU W BHAJUHBI BOJH, KO-
TOpble JBUTAJINCH CO CKOPOCTbIO (DpPOHTA W OBLIN TIPH-
Bs3aHbI K HeMy. Ha ¢poHTe KaHama Gblia BHIHA YeT-
Kas JIMHHS, pasfessionias He6o Ha CBETIYI0 U TEMHYIO
o6mactu. O6pI4HO 32 PPOHTOM BOJHBI Gopa HAGIIOAAIOT-
ca 6ojiee Mesikne BOJTHBI 1 psa6b. [eBan u IMuxapza [13]
TIPEATIONOKUIN, 4To B (popMupoBaHum Me30ochepHOTo
60pa Ba)XHYIO DPOJb WIPAaeT B3aNMOJeiicTBHE MeXIy
TPABUTAIIMOHHBIME BOJHAMH U CPEJIHUM IIOTOKOM
B KpurnyeckoM cjoe. CBoe Ha3BaHUe OH TIOJIYYUI
0 CXOJCTBY C MEXaHU3MOM O0O0pPa30BaHUs KJjaccude-
ckoro TmpumBHOTO Gopa [14—16]. IToxoskyio BoJHO-
BYIO CTPYKTYPY MbI BHJNM U B cepeOPUCTBIX O6JIaKax
(cMm. puc. 1).

WN3mepennas HaMu BBICOTa Me3ocdepHOTo (poHTa
OKa3ajiach HECKOJIbKO HIKEe CPeHel BBICOTHI cepebpi-
cTix o6maxoB (83 kM). Kak 6blLI0 NOKa3aHO BBIIIe,
MOJIOJKEHIe U OpUeHTaIusl Me3ocgepHoro 6opa, 3ape-
THCTPUPOBAHHOTO B CepeOPUCTBIX 06JaKaX, MPUMEPHO
COBIIAJIAIOT C TIOJIoJKeHNeM Trop xpe6Ta Uepckoro. Xpe-
6etr Uepckoro mpezcTaBisgeT co60il CIOXKHYIO TOPHYIO
CHCTEMY, COCTOSIIYI0 U3 HECKOJbKUX IIapasiIebHBIX
XpeOTOB, BBITSHYTBIX C CEBEPO-3allaja Ha ITO-BOCTOK,
BBICOTA KOTOPBIX goxoauT g0 2500—3000 m. B pabo-
te [13] mpenamosioskeHo, 4To B (HOPMHUPOBAHUU MeE30-
chepHoro 6opa BaXKHYIO POJIb UTPaeT B3auMojelicTBue
MeSK/Iy TPABUTAIIMOHHBIMU BOJHAMU U CPEHUM MMOTOKOM
B KPUTHYECKOM cJioe 6o TosBieHne wHBepcuu [17].

AHaM3 OCHOBHBIX XapaKTepUCTUK JBYX TPaBUTA-
IINOHHBIX BOJIH Ha puc. | TOKa3bpIBaeT, 4TO UX HMCTOU-
HUKW pasHble. BO3MOKHO, OHH PaclpOCTPaHSIIOTCS IO
OTHOMY cJIOT0 cBeTsmUXcda ob6makoB [18, 19].

[Ipeamnoaraercst, YTO0 KOPOTKHE BOJIHBI SIBJISIOTCS
nposisienneM AT'B, reHepupyeMbIX BeTPOBBIM 00TeKa-
HueM cucTeMbl Top BepxositHckoro u Yepckoro xpe6-

TOB, HAJ KOTOPBIMH OHU OOHAPY)KUBAIOTCA. A JIJIIMH-
Hble (pacIpocTpaHAOIIecs TIPOTUB CPEJHET0 TeYeHHs
U MaJbIX BOJH), BO3MOJKHO, CBSI3aHBI C TeHepalueii
BI'B na HeycToitunBocTAX cTpyitHoro teuenus [20, 21].
Ha puc. 5, @ mokaszanma kapra uzobap 25.07.2018 r.
(r. dKyTCK OTMeYeH YEepPHBIM KDPY>KKOM) 110 JaHHBIM
peanamusa NCEP, a Ha puc. 5, 6 cXeMaTHYeCKH H30-
6paskeHbl cucTeMbl TOp BepxostHckoro u  Yepckoro
Xpe6TOB, HaJl KOTOPBIMH HaOII0JaioTCsl cepeGpHCThie
o6aka.

lon: plotted from 100.00 to 140.00

lat: plotted from 55.00 to 75.00
t. Jul 25 2018
lev: 0
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Puc. 5. Bosmosxubie MereopoJiornueckue (a) u oporpaduue-

ckue ucrounuky (6) ATB u BI'B (25.07.2018 r.). TlomyKupHbI-

MU JIMHUSIME H306paskeHsbl cucteMbl Top BepxosHckoro (ciesa)
u Yepckoro xpe6ToB (crpasa)

Kak BugHo m3 puc. 5, a, ceBepHee 03. Baiikai
pacriosiarasicsi OOGUIUPHBIH IIMKJIOH, a Haa BocTouHo-
CubupckuM MOpeM — aHTHIUKJOH. VcTouHMKaMu Tpa-
BHUTAIIMOHHBIX BOJIH, TIPOSIBJSIONINXCS B CePe6PHUCTHIX
o6akax W CBeYeHWN HOYHOTO He6a, MOTYT OBITb aTMO-
cepuble GpoHTH B Tpomocdepe n oOTeKaHNe BETPOM
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ropHbIX Xpe6ToB [18, 20, 22]. MbI mpeanosaraeM, 4To
HNCTOYHUKAMH 3THX BOJH MOTYT OBITh Gapmdyeckue 06-
pa3oBaHII, OKa3aHHBIE HA PHC. O.

3akjaoueHne

ITo pesysbratam doTorpadudeckux HaOIIOAeHUIT
cepe6pucTbiX 06/1aKOB B T. SIKyTCKe HaMu ObLTO 3ape-
THCTPUPOBAHO MposiBJieHNe Me3ocdepHoro 6opa B ce-
pebpucTbix obakax. Bmepsbie Hax Bocrtounoit Cubnu-
PBIO TIPOBE/IEHO M3MepEeHHe ero BBICOTBI TPUAHTYJISIIN-
OHHBIM CIIOCOGOM TI0 CHHXPOHHBIM (DOTOCHEMKAM U3
JIBYX TIYHKTOB, c/leJJaHA TPUBS3Ka TMOJIOKeHUSI 6Gopa
K Teorpadudeckoii kapTe. OHO COBIIATO C pacIoJoKe-
HueM xpe6ta Uepckoro, 4To yKa3bIBaeT Ha TTPOMCXOK-
JeHre 6opa B pe3yJibTaTe POTOPHOTO BO3MYIIEHHS OT
HaTEKAoI[ero Ha TOPHI TIOTOKA BETPA.

OnmnpeniesieHbl OCHOBHBIE mapameTpbl BI'B, 3aperu-
cTpupoBaHHbIX 26.07.2018 r. B 3Ty Houb ObLium 3a-
(pUKCIPOBAaHDI BOTHOBBIE CTPYKTYPBI CePeOPUCTBIX 06-
JgakoB. OIHOBpeMeHHO HAaOMIOATNCh HECKOTBKO BOJH
PA3TMYHOMN JAJWHBI ¢ TepeceKalonuMICcS HapaBIeHNs-
MU pacnpocTpadenud. IlpexamomaraeTrcs, 4To B JaHHOM
caydae KOPOTKHWE BOJHBI SABIIIOTCI OTOGpaKeHneM
AT'B, reHepmpoBaHHBIX O6TeKaHHEM BeTpoM rop Bep-
XOSTHCKOTO Xpe6Ta, HaJl KOTOPBIMH OHU OGHapys:KuBa-
10TCsI. A JIJTMHHBIE BOJIHBI, PACIPOCTPAHSIONINECS TIPO-
THB CpeIHEro IOTOKAa M MEJKHX BOJH, BO3MOJXKHO,
cBg3aHbl ¢ reHepanueil BI'B Ha 6apnyeckux o6pa3oBa-
HUSIX Ha ypOBHe Tpomocdepbl Ha 6ojee JaJbHUX pac-
CTOSTHHLAX.

@unancuposanne. PaGoTa BBITOJIHEHA NPH TOJ-
nepxke PHD (rpant Ne 22-27-20137) (https://rscf.ru
/project,/22-27-20137) n B paMKaX TroCyAapCTBEHHOIO
saganug (mpoext Ne 0297-2021-0010).
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The article discusses some characteristics of the propagation of atmospheric waves based on photographic
observations of noctilucent clouds in the city of Yakutsk. For the first time, a case of observation of the so-
called mesospheric boron in noctilucent clouds over Eastern Siberia, recorded synchronously with two cameras
of the same type, has been described. The height of the wave front determined by the triangulation method was
79 km. The case of video recording of the propagation of several waves of different lengths with intersecting di-
rections in noctilucent clouds on July 25, 2018 is analyzed. Analysis of the parameters of two waves propagat-
ing towards each other showed that the first has average wavelength of 53.5+6.2 km, average phase velocity
of 98.4+12 m/s, and northeast direction. The second wave of the scallop type propagated to the southwest
with an average phase velocity of 61.5+6 m/s, its average wavelength was 14.8 £ 1.8 km. The speed of westerly
wind drift of all clouds was 67 +5 m/s.
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