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IIHA C HamboJyiee BBICOKMM YPOBHEM MHPOTeHHON akTWBHOCTH (B 2002 r.) cpemnecyrounas AOT o
UCCIIEIyeMOMY YYaCTKy 3HAYMTENBHO MpeBblana (OHOBbIE (HEBO3MYINEHHBIC) 3HAYCHUS, JTOCTUTas
3HaueHuit 1,5-1,6. [lpu atom 3naueHus AOT B oTmenbHBIX 3nmeMeHTax (1x1 Tpam.) cpemHecyTOYHOMU
KapThl pacpeeneHus jocturant 4,9,

Ha menpmmx BpeMeHHBIX MacmTabax noeaeane AOT HOCHT CITOKHBIN, N3MEHUMBEIN XapakKTep.
Kpome Toro, B oThenbHbIE TOABI, OBUIM 3aperHCTpupoBaHbl Bbicokne 3HaueHns AOT, mecmorps Ha
OTCYTCTBHE, JIMOO MaJiO¢ KOJIHYECTBO IIOMXKAPHBIX» MUKCEJICH, YTO BO3MOKHO OOBSICHICTCS MEPEHOCOM
a’PO30JIFHBIX YaCTHI] C BO3AYIIHBIMH MacCaMH M3 COCETHUX PETHOHOB.

PaGora BeImonnHeHa npu nogaepskke mo nporpamme lpesnauyma PAH Nel6/3.
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Regularly observed peaks of aerosol scattering in upper stratosphere at 35-50 km and in
mesosphere at 60-75 km were registered in lidar observations carried out during the year from October
2007 to September 2008 in Kamchatka. Typical season features of the aerosol layer occurence were
found out. Also the calculations of aerosol particle levitation heights under the gravitophotophoretic
forces were carried out for the same days and conditions of observations with use of satellite data of
atmospheric temperature and the Earth IR radiation. Binding to the specific conditions of geographic
point and time distinguish these caclulation results from the results in [1] were the standard atmosphere
model was used. According to the calculations the aerosol particle levitation picutre had two-layer
strucutre, and these levitation zones corresponded to the altitude ranges of aerosol layers observations.
Variation of the levitation zone position had the similar season features with altitudes of aerosol layer
observations. Thereby, formation of mesospheric aerosol layers at altitudes of 60-75 km and stratospheric
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layers at altitudes of 35-50 km can be explained by occuring of gravitophotophoretic force leading to
aerosol particle levitation at these altitudes.

HecmoTpss Ha mpennpuHsTble B IIOCIEIHEE BPEMS YCHIMS IO MCCIEJOBAHHIO C ITOMOILBIO
CILyTHUKOBOM amlnapaTrypbl, PAKETHOM TEXHUKH U Ha3eMHBIX CPEICTB 30HAUPOBAHUS, Me30c(hepa ocTaeTcst
JIOBOJILHO CJTa00 M3YYECHHOU 00yacThio aTMocdepsl [2]. CuuTaercs, 4TO MPU BHICOTaX 30HJAMPOBAHUS
Oomee 30 KM JHMOapHBIE CUTHAIBI BOCHPOHM3BOIST MOJICKYJISIPHOE DPACCESHUE, M TOJNBKO B OCOOBIX
Cllydasix, HallpuMep IpU BTOPKEHUAX OONBLIMX KOMET, HAOIIOJA0TCS CJIOU a3p030JIbHOIO PACCESHUS B
BepxHel ctpatochepe u Me3ocdepe [3]. Bompeku 3TUM npeAcTaBICHUSIM CYIIECTBOBAHHE 3aPSKEHHBIX
YacTHI a’po3oiisi B Mezocepe oOHapyKMBaeTCsl Pa3IMYHBIMH METOAAaMH, HApUMEp MO BO3PACTAHHIO
paccestHust paauoBosiH Ha Bbicotax 60-80 u 80-90 kM [4,5], a Taxke MO HATWYMIO JOKAJIBHBIX ITPOBAJIOB
anekTpoHHOM IiotHoctd Ha 80 [2]. Kpome Toro, kacaTelbHOE 30HIMPOBAHHE H3 KOCMOCAa B
yIBTpaUOIETOBOM IHAMTa30HE CIIEKTPa CBHIETEILCTBYET O CYLIECTBOBAHUHN B HEBO3MYIICHHON BEpXHEH
aTMocdepe B HKBATOPUAIbHOW 30HE M Ha CPEAHUX LIMPOTaX YCTOMUYMBBIX a3PO30JbHBIX CIOEB Ha
BeicoTax okoyio 50, 70, 93 kM [6]. Hanwuue cloucToii CTPYKTYphI BepXHel aTMocdepbl 3eMiu TakKe
MOATBEP)KIACTCS] pAKETHBIMU MCCIICOBaHUAMH [ /] ¥ TI0 HAOMIOJEHUIO CYMEPEYHOTO TOPU30HTa 3eMIIU U3
kocmoca [8].

B pabGore [6] mokasaHO, 4TO HHTEpIpETAIMsI M3BSCTHBIX (PAKTOB cTpaTU(UKAIMKA adpO30Jisi B
cpenHeli armMocepe B paMKax CYHICCTBYIOIIMX CEIMMEHTAIIMOHHO-TU(DPY3UOHHBIX  MOJCICH,
CTalIKMBAcTCs C 3aTpyJHEHUsAMH. B 3Toif e paboTe mNpemiokeHo OOBSICHEHHE BO3HUKHOBEHHUSI
a’pO30JILHON cTpaTH(UKAMU B BepxHel atmocdepe mox neiictBuem ¢dotodopeTrndeckux >HQeKToB.
3atem pabore [1] mokaszano, 4to rpaBuTO(HOTO(GOPETHUCCKHE CHUITBI MOTYT HOICPIKUBATE B cTpaTochepe
U Me3ocdepe a’po30JibHBIC CI0M Ha BbicoTax okojio 20 , 50, 70 kM, 80—83 kM B MOJIIpHOU JIETHEU
me3zocdepe, a Takxke Ha 30-50 kM. 3atem B padote [9] paccMOTpPEHbI CE30HHO-ITUPOTHBIE 0OCOOEHHOCTH
a’pO30NILHON  CTpaTUUKAIMK Tox jAelicTBueM cuin TpaButodortodopesa. Ilpemmonmaranocs, uTO
JanpHeWas neraau3anus reorpauyeckux ¥ BPEMEHHBIX YCIOBHH MOXKET JaTh HOBBIE BO3MOXHOCTU
JUIE  TIPOBEpKH  TpaBUTOPOTOGOpETHUECKOH THUHOTEe3bl. Takas BO3MOXHOCTH  COIOCTaBJICHHUS
TEOPETUYECKUX PACUYETOB M D3KCIIEPUMEHTAJIbHBIX HAOJIIOACHUM NOSBUIACH B CBS3M C CO3JaHHEM
nuaapHoi ctaniuu Ha Kamuarke.

B 2007 romy na Kamuarke (c. Ilaparynka) Obuia BBeneHa B OKCIUIyaTalWIO pIJceBCKas
cTparocepHas THIapHAs CTAaHIMA U C OKTAOpPSA 3TOTO K€ rojla Hadaluch HaOMIOIEHUs cTpaTtochepHo-
Me3ochepHoit obmactu. M3mepenns B sHBape 2008 mokasanu, 9To Ha BeIcoTax Oonee 40 KM B CUTHAIax
SIBHO €CTh MH(GOpMAIUA O HATUYHMH ad’pO30JBHBIX CIOEB B OKpecTHOCTH crparomayssl [10]. C menbio
MIPOBEJICHHUS MCCIICIOBAHUN a’pO30JbHBIX CIIOEB JI0 KaK MOXKHO OOJBIIMX BBICOT OBUIM TPOBEICHEI
paloThI MO YIYYILIEHHIO KaueCTBa JaHHBIX 30HAMPOBaHMA. B pesyipraTe MpoBeIEeHHBIX IKCIIEPHUMEHTOB
MO W3Y4YEeHUIO (POHOBBIX CHUTHAJIIOB W CUTHAJIOB mocieneiictBus ®OY Obuia pa3paboTaHa MeTOIHKA
00paboTKa MEepBUYHBIX JTUIAPHBIX JIaHHBIX, KOTOpas MO3BOJISIET BOCCTAHABIUBATH OTHOLICHHUE OOPATHOTO
paccesiHus 10 BbIcOT 70-75 kM.

OCHOBHBIM MApaMETPOM, XapaKTEPHU3YIOIIMM Halu4ue a’po3oisi B arMmocdepe, sABIsSETCA
orHomerne paccestuust R(H)=(Lat+Sn) fm, The fr=pPm(H) u La=Fa(H) — MonekyssipHoe n a’spo30ibHOE
paccesiHEe, COOTBETCTBEHHO. M3 mNpHBENEHHOH BBIIE (QOPMYIBI CIEIyeT, YTO €CIH a’dpo30JbHOE
paccesiHre oTcyTcTBYeT TO R~1. Hanmuune aspo3071s Ha HEKOTOPBIX BBICOTaX AaeT 3HadeHus R>1.

I[Tpu otcyrerBumn asposonst R(H) ~ 1. KoadduimeHT MOIEKyIapHOTro paccesHusi BBIYUCISIICS 1O
no gaHHbIM coyTHuka Aura [11] kak BenuuyMHA — MPONOPIHOHATBHAS MOJICKYJISIPHOW IUIOTHOCTH
aTMocQephl.

Hnst BepxHel cTtpaTocdepsl W Me3ocepsl Mpo3pavyHOCTh arMocepbl OnM3Ka K €AWHHULE U
nupapHOe ypaBHeHue, (aktmueckn pemyuupyercs k Bumy R(H)=Ng(H)-HY/(C-fn(H)), tme Ny(H) —
none3ublii curHan POY. Koncranra HopmupoBkun C HaxomuTcss Ha HEKOTOpoul Bwicote Hy, Tre
TpeIoiaraeTes, YTo a3po30iib OTCYTCTBYET. Kak mpaBuito, BEICOTA HOPMHUPOBKH BHIOHpasiach OKOJO 31-
42 KM, B HEKOTOPBIX cirydasx 51-54 kM, Ipu MUHUMAaJIbHOM JIHJTAPHOM OTHOIICHHH.

B pesynbrare 5KCIEpUMEHTOB OBLIIO YCTAHOBJIEHO, YTO MPHU BBICOTaxX 3anupaHus @Y MeHbInX
30 kM, B WM3MEPEHHBIX CHTHaJaxX NPUCYTCTBYET MOYTH Bcerjga curHan nocienedctsuss PIY. Kax
MOKa3alll Pe3yNbTaThl 00pabOTKM CHTHAJIOB JHJAPHOW cTaHIWMU KamM4yaTKu, TIPU THIWYHBIX BBICOTAX
orceukn 20 KM B HU3MEpPEHHBIX CHUTHajlaX, HaumHag ¢ 60 KM, MPOCIIEKHUBAETCS 3aMETHOE BIMSHHUE
nocneneiicteust Y. 310 NPUBOAUT K JOKHOMY POCTY OTHOILIEHHsI paccesiHusl, HauuHas ¢ BbIcoT 60-70
KM. AHaIu3 DKCIIEPUMEHTAIBHBIX JaHHBIX IMOKa3all, 9To Ha BeIcOTax 100-150 KM MONE3HBIM CHTHAIOM
MOYKHO TpeHeOpeub M PEruCTPUpPYEeMBId CHUTHaN coaepxuT ¢oH u mocneaeiicteue DY, koTopoe
XOpOIIO OMNMCHIBAETCS IMPOCTOH SKCHOHEHUUAIBHOW 3aBUCHUMOCTBIO OT BBICOTHL. B obmactu



301

npeoOnagaHus HOCIEAECHCTBUA HaJl IOJIE3HBIM CUTHAIOM, BBICOTHAs 3aBUCHMOCTb PErHMCTPUPYEMOTrO
curnana anmnpokcumupyercs BeipakerreM Ny(H)=A-exp(-BH)+D. o ¢usmueckomy cmeiciay D — sto
(OHOBBII CHUTHAN, KOTOPBIH MOKET OBITH M3MEpeH Ha BpeMEHaX 30HIUPOBAHUS, COOTBETCTBYIOIINX
OOJNBIIMM BBICOTaM, a 3aTeM BBIUTEH U3 UCXOJHOTO cUrHaja. B oOmem cinydae Bce Tpu napamerpa A, B u
D omenuBaroTcs TO SKCIEpUMEHTaIbHOMY curHamy Ha BbicoTax 100-150 kM Ha ocHOBe MeToma
HAUMEHBIINX KBaAPaTOB. OKcTpamoisiiuus 3aBUCUMOCTH Na(H) BHHM3 TMO3BONSIET y4ecTb CHUTHAN
MOCJIECHCTBUS B UCXOTHOM CUT'HAJIE U Ha BBICOTAX MEHBLINX 80 KM.

Bcero 3a roguunstil nepuox HabmoaeHuit ¢ okTsa0ps 2007 no centsiops 2008 Obwto moryueHo 47
npoduneil. st Bcex HaHHBIX HaONOJeHHH OblIa MPOBENEHA OIMMCAHHAs MpOLENypa KOPPEKUHH Ha
nocneneiicteue GOV, U MoyyeHO OTHOIIEHHE paccesiHus. Pe3ynbraTel 00paboTKH CUTHAIIOB MOKa3alu
peryysapHOe MOSBIEHHE NMHUKOB OTHOLIEHMs paccesHUs Ha BbicoTax 30-50 kM u 60-75 kM. OTHOIIEHHE
paccessHUSI 3a BECh IIepUOJ] HAOJIIOACHUM IPUBEACHO HIDKE Ha puc.] B rpaganusx ceporo.

B nmannoii pabote ObUTO MPEIIOKEHO WHTEPIPETUPOBATH CTPATH(PHUKALUIO a3p030Jisi B BEpXHEH
aTMocdepe B paMmKax KoHUenuuu rpaButodortodopesa [1], ocHOBaHHOW Ha BO3HUKHOBEHUH
doTodopeTrHuecKuX CUII y ad3pO030JbHBIX YACTHLl HAXOIALIMXCS B IOJIE IEKTPOMArHUTHOTO H3ITy4EHHS
BuauMoro w/mnu MK-gmanazona. Oty cuiabl BO3HUKAIOT NPH HEOJHOPOAHOCTH AaKKOMOJALMOHHBIX
XapaKTEepUCTUK Ta30BBIX MOJEKYJ] MO MOBEPXHOCTH YACTHI, BCJEICTBHE TOrO, 4YTO TeMIeparypa
HOIVIOMAIOIIMX ~ M3IYYEHHE a3po30yiell  OTIMYaeTcss OT TEeMIIEpaTypbl OKpY’Kalolero rasa.
®dortodopeTryeckas cuia 3aBUCHT OT (OPMBI 00BEKTa W pacupeeNeHus KodQPUIHeHTa aKKOMOAITUN
MO0 TIOBEPXHOCTH, a €€ HalpaBICHUE ECTKO MPUBA3aHO K TeNy 4YacTHObl. (7S BO3HUKHOBEHHS
HaMpaBJICHHOTO TEpeHoca a’po3oiisi moj JeiicTtBueM (GoTohopeTHYECKHX CHil HEOOXOAWMO HAINYHe
¢akTopa, o0ecnednBarOLUIET0 OPHUEHTALUOHHYIO CTaOWIM3ALMI0 YacTHLl B IPOCTPAHCTBE, M TaKUM
(bakTOpoM TpHU ONpeACICHHBIX YCIOBHSX SBISETCsS cuia TsokecTd G, KOTopass MOXKET 00ecreduTh
HampaBJICHHOE IepeMEIleHNe YacTUI 10 BEPTHKAIH. YCpPEIHEHHOE 3HAaYCHHE BEPTHUKAIBHON
(GoTodopeTHyecKol CHIBI B 3TOM CIydae HasblBalOT rpaButodorodoperndeckoin cunoi Fg. Eciu Ha
HEKOTOPOH BBICOTE TPaBUTO(HOTOGOPETHUECKUE CHIIBI, JEHCTBYIOLINE HA YACTULY, CTAHOBSITCS PaBHBIMU
CHJIe TSDKECTH, WJIM MPEBBINIAIOT €€, TO MOXHO MpEeAINoJiaraTh, 4TO B OKPECTHOCTH STOH BBICOTHI
BO3HHKAET BO3ZMOKHOCTH (pOPMHUPOBaHMUS a3p030ibHOro ciost. Kpome yenosust Fy,/ G > 1, ycroitunBocTb
3aBUCAHUS TaKke TpeOyeT, 4ToObl B 3TOH TOYKE BEIMYMHA OTHOCUTENBHOH cHIbl Fg/ G Oblia
yObIBaroIeH GYHKIMEH MPH yBETHICHHH BHICOTHI [1].

Jnsi omucaHus pa3IMUHBIX KJIaCCOB YACTHI] YIOOHO HCIOJB30BaTh CHIJIOBOM mapamerp f3,
VUUTHIBAIOIINH 00BEMHBIE U aKKOMOAIIMOHHBIE XapaKTEPUCTHKK YaCTHIL. = 24 - Po/p - Aa/<a>, rae |
— KOCHHYC YIJla MEeXIy HamnpasieHHueM (QoTo(OopeTHIecKoi CHIIbl U BEPTUKAJIBbIO B COCTOSIHUM Hanbosee
CTaGMIBHOI OpHEHTAIMH, P — CPENHSAS IUIOTHOCTh wacThubl, Po=1000 x2/u’ — Hekas XapakTepHas
IUIOTHOCTh, 3HaYEHHUE KOTOPOH BBHIOPAHO PaBHBIM IUIOTHOCTH BOIBI, Ac M <a> — pa30poc W cpeaHee
3HayeHue Ko3(dduimenTa TepMuyeckol akkomonauuu o. IlogpoOHoe ommcanue rpaButodorodopeTu-
YECKOI MOJICITH JICBUTALUH a3PO30JIbHBIX YaCTHI] IPUBEACHO B [1].

Boun  mpoBeseHBI  pacueThl  BO3HHUKHOBEHHS — ad3pPO30JIbHBIX — CIIOEB  TOJA  JCHCTBHEM
rpaBUTO(OTOPOPETHUECKUX CHJII AJISl YCIOBUM JTMAAPHBIX HaOmoneHuid Ha KamuaTke, ¢ HCHONb30BaHHEM
JaHHBIX CHyTHHKa AUrd 1Mo Temmeparype W JaBieHHIO atMmocdepbl B IHM HaOironeHuid. Pacuers
OTHOCUTENFHOHN TPaBUTO()OTOPOPETHIECKON CHITBI ObUTH TIPOBEEHBI st BEICOT OT 30 10 80 KM ¢ marom
0.5 kM mns wactun c cunosbiM mnapamerpom £=0.03 u £=0.06. C yBenumuenuem [ BenU4YMHA
OTHOCUTENLHON CHJIBI IMHEHHO BO3PAcTaeT, MO3TOMY JJIsl MPOMEXYTOUYHbIX 3HAYCHUH [ BETMUMHA CHJIIbI
JIETKO OTpeJieNsieTcsl TMHEHHBIM MacTabupoBaHreM. BeIOOp nana3oHa BBICOT CBSI3aH C TEM, YTO HHKE
30 kM HapylIaeTcs YCJIOBHE CBOOOJIHOMOJICKYJISIPHOTO pekuMa, a Bbilie 80 KM IUIOTHOCTh aTMOC(hEphI
CJIMIIKOM MaJla AJIsl 3aBUCAHUS a3pOo30JIbHBIX YacThll. OONacTs MU BO3HUKHOBEHHS a3PO30JIbHBIX CIIOEB
CUMTAJIUCh BBICOTHI, I/I€ OTHOCUTENbHAsT CHJIa yOBbIBaJIa C BHICOTOM M NIPU 3TOM OblLIa OOJIbILIE €IWHHIIBL:
Fga/ G > 1. B pacderax BBICOTHBIE IPO(GUIN TEMIEPATYPhl, a TAKXKE JaBICHHs aTMOC(HEpbl ObLIN B3SThI
W3 JaHHBIX cryTHHKa Aura [11] B 3aBUCHMOCTH OT JHS TOJia W MIMPOTH M JOJTOTEl OIKANIIEH TOYKH
TPAaEeKTOPUH CIIYTHHKA OT MeCTa HAOIIOICHUSI.

Ha puc.l mpuBeneHo ce30HHO-BBICOTHOE paclpejaeieHue Mpoduiieii OTHOLIEHUs! paccesHus (B
rpajanusx ceporo IBeTa) mis Bcex 47 Habmromenuit. Ha »TOM ke pHUCyHKE KOHTYpaMH TOKa3aHBI
pacueTHbIC 30HBI JICBUTAIMU adPO30JbHBIX YACTHUI| MOJ JIEHCTBUEM TPaBUTOPOTOGOPETHUESCKUX CHIL,
paccurTaHHbIE ISl YACTHUI] C CHIIOBBIM Mapametpom [—=0.04.
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R Puc.1. Ce30HHO-BBICOTHOE
pacnpesieneHre  MHUKOB  OTHOLICHHS
paccestHus (B TpaiallusX CEPOro IBETa)
B COMOCTABJICHHU c
rpaBUTO(OTOPOPETUICCKUMI  30HAMU
JCBUTALMK  a3PO30JIbHBIX  YaCTHII
(xoHTYpBI). PacueThl mTpoBEnEHBI IO
ro JIAaHHBIM CITyTHHKA Aura.

Bn\\\\I\\\\\\I\\\\\\\\\\I\\\I\\\\\
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2007 2008

O0paboTka THIApHBIX U3MEPEHHI JaeT JBa PEryJISIPHBIX a’3pO30JIbHBIX closl Ha BbicoTax 30-50
kM 1 60-75 kM. IIpu 3TOM MOXHO BBIACIHMTH YCIOBHO JBa MEpPHOAA: 3UMHHUH — HOSOpb-(peBpanb, u
JMETHANA — MapT-OKTAOph. BepXHuil Clloil MUKOB a’3pO30JILHOTO PACCESTHUA B 3UMHHU MEPHOJ HECKOJIBKO
OITYCKaeTCs 710 BBICOT 57-75 KM, a B JIETHUH MEpUO HAXOIUTCS HECKONBKO BhIme — 60-77 KM 1 UMeeT B
CpelHEM MEHBIIYI0 IIUPHUHY U MHTEHCHUBHOCTH IMHMKOB a3p030JbHOr0 paccesHus. HuxHuil crioil mukoB
a’posonbHOro paccesHus Ha 30-50 kM HaOmoIaeTcs MPEeUMYIIECTBEHHO ¢ HOSIOps mo Maif. [Ipu atom
HIDKHHUH CJI0H MMKOB B 3UMHUI IEPUOJ NPOSIBISET TEHACHINIO K YBEIMUEHHIO BHICOTHI M PACCIOCHUIO Ha
nBa Ooree y3kux muka. Kpome Toro, 3uMoil MposBIIsieTCS TEHIACHLUS K CIUSHUIO HIKHUX W BEPXHHUX
CJIOEB MTMKOB a3p030JIbHOTO paccesiHuUsl. DTO CBA3aHO C TEM, YTO B 3UMHUI MEPHUOJ MO JaHHBIM CIIyTHHKA
Aura temnepaTtypHbIit MakcuMyM Ha 40-50 KM He TOJIEKO YMEHBIIIAETCs TI0 aMIUTUTYe, HO U PaclagaeTcs
Ha JIBa MaKCUMyMa.

[IpuBenenuslii Ha puc.l pe3ynbTaT pacueToB rpaBUTOGOTOPOPETHUECKIX aIPO30IBHBIX CIIOEB (B
BUJI€ KOHTYPOB) NPOSBISIET CE30HHBIE OCOOCHHOCTH, BO MHOI'OM ITOBTOPSIOIINE OCOOEHHOCTH IHKOB
a’pO30JILHOTO paccesHUs, IMOJYYEHHBIX B pe3yibTaTe JWAApHbIX HaOmroneHuid. Pacuer B pamkax
rpaBuTOHOoTOPOPETHUECKON MOJENU TaKKe JaeT JBa CIOS JIEBUTALUM a’3pPO30JIbHBIX YaCTHII
npuOIM3UTENLHO Ha TeX ke BhicoTax 30-50 kM u 60-75 kM. BepxHuil cioii B 3UMHHIA TEPUOJ TAKKE
HECKOJIBKO MPOCEAAET MO BHICOTE W B CPEIHEM HMEET OOJIBIIYIO IIUPUHY, YeM B JICTHHUH HEpPHOJ.
Hwxuuii pacuetHbiéi cioid Ha 30-50 kM B JieTHU#l mepuoj umeerT AUQQPY3HBIA XapakTep, Kak M
SKCIIEPUMEHTANbHbIE MMHKH a3pO30JIbHOTO paccesHUs. A B 3UMHHI NepHOJ, HIDKHUN pacdeTHBIM clon
TaKXXe pacHagaeTcs Ha JIBa y3KUX CJIOA M3-3a PACCIIOCHHUSI TeMIIepaTypHOro mMakcumyma Ha 40-50 kM.
Konebanus TemiiepaTypbl C BBICOTOW MPUBOJAT K MOSIBJICHUIO JIBYX 30H, B KOTOPBIX BO3HUKAIOT YCIIOBHS
(bopMUpOBaHKS a3PO30JIBHBIX CIIOEB MO AeHCTBHEM rpaBuTodoTodopernyeckux cui: Fg/ G > 1.

Ha ocnoBe comocTaBieHus] TEOPETHUECKUX W SKCIEPUMEHTAJIbHBIX JaHHBIM, MOXKHO CJEJaTh
BBIBOJI, UTO pacyeTHass KapTHHA 30H JIEBUTAIIMH a’pPO30JIbHBIX YACTHIl UMEET ABYXCIIOMHBIN XapakTep, U
3TH 30HBI COOTBETCTBYIOT BBICOTHBIM AMANa3oHaM, e HaOOAaliuch a3po30JIbHbIE CIION NPH JIUAAPHOM
30H/IMPOBaHNUU BEepXHEN U cpenHeil atmocdepsl. V3MeHeHne MOI0KEH!s 30H JIEBUTALUN HMEET CX0XKHE
CE30HHBIE OCOOCHHOCTH C BBICOTAMH HAONIOJIEHHsT a’pO30JIbHBIX CJIOeB. TakuMm o0pasom, st
00BsICHEHHs PUYUH 00pa3oBaHMUA Me30C(HEPHBIX a3pPO30JIbHBIX CIIOEB Ha BbicoTax 60-75 kM, a Takke
cTpaTocdepHbIX cinoeB Ha BeicoTax 30-50 kM, MOKeT ObITh NPUBJIEYEHA MOJEIb JICBUTALIUH a3PO30JIbHBIX
YacTHI] HA 3TUX BBICOTAX MO JCHCTBHEM TPaBUTO(POTODOPETUIESCKUX CHIT.

PaGora BeImonHeHa mpu (UHAHCOBOU MoJyIep)Kke MUHHUCTEpCTBAa HAaykKu M oOpazoBanus PO
(PHII, poekt Ne 2.1.1/6996) u ponna PODU (npoexr 10-05-00907a).
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HCCJIEJOBAHME BJIHUSHUS MOIIHBIX METEOPOJIOTHYECKHUX BOSMYIIIEHU B
HUXHE ATMOC®EPE 3EMJIM HA BAPUAIIMU TIAPAMETPOB HOHOC®EPHI B
ABUATCKOM PETUOHE POCCHUH
RESEARCHING THE INFLUENCE OF STRONG METEOROLOGICAL DISTURBANCES IN
THE EARTH’S LOWER ATMOSPHERE ON VARIATIONS OF IONOSPHERIC
PARAMETERS IN THE ASIAN REGION OF RUSSIA
YepHurosckas M.A.l, Kypkun B.I/I.l, OpJioB I/I.I/I.l, Ioaneabckuii I/I.H.z, TMopneancknii A.U. 2,
Tapxos E.A.

"YucruryT conneuno-3emuoit dusnku CO PAH, MpkyTck
2 HHcTtuTyT KOCMO(DU3NYECKUX UCCIeIOBaHUH U pacnipocTpanenus paanoBoin IBO PAH
3I/IHCTHTyT KocMmuueckux uccienoannii PAH, Mocksa

This work relies on the analysis of short-period temporal variations of ionospheric parameters to
investigate a possibility that strong meteorological disturbances in the Earth’s lower atmosphere are
reflected in the ionospheric parameter variations in a zone far removed from the source of the
disturbance. Tropical cyclones (TC) may be a most powerful potential source of impact from below. The
analysis involves data on maximum observed frequencies (MOF) of oblique sounding (OS) signals along
the Norilsk—Irkutsk, Magadan—Irkutsk, and Khabarovsk—Irkutsk paths in East Siberia and the Far East
obtained at equinoxes (March, September) in 2005-2009 and in November 2005.

A frequency analysis has revealed time intervals with enhanced intensity of short-period
oscillations which may be interpreted as manifestations of large-scale traveling ionospheric disturbances
(TIDs) whose sources were internal gravity waves (IGWs) with periods of 1-5 hours. Based on a complex
analysis of helio-geomagnetic, ionospheric, and meteorological data in the regions under study as well as
of data on tropical cyclones, we have made an attempt at finding a link between a number of detected
TIDs and the ionospheric responses to tropical cyclones which were in their active phase in the north-
west Pacific during the periods in question. A considerable increase in the energy of short-period wave
disturbances was observed along the Khabarovsk—Irkutsk, Magadan—Irkutsk, and Norilsk—Irkutsk paths
during active tropical cyclogenesis in September 2005-2009 and in November 2005. The intensity of the
observed TIDs decreased as the midpoints of the OS paths moved westward away from the potential IGW
sources. lonospheric responses to wave disturbance propagation from the same IGW sources differ in the
OS paths under analysis. The wave disturbance propagation velocities were estimated from the delay in
TID passage in the regions of the midpoints of the spaced-apart OS paths. Short-period TIDs can also be
observed at the spring equinox in March 2005-2009 under quiet helio-geomagnetic conditions and in the
absence of active tropical cyclones in the north-west Pacific, but their energy is much lower than during
the autumns of various years.

Bosmymienus Bepxneit armocdepsl 1 HoHOC(Epsl 3eMiid, 00YCIIOBIICHHbBIE BO3ACHCTBUSIMUA CHU3Y
(B TOM YHCJIC, METCOPOJIOTMYCCKOIro xapaKTepa), AKTUBHO HU3Yy4YarOTCd B TCEYCHUC MHOIUX JICT.
HcroynukamMy  TakuMX BO3MYIICHHH MOTyT OBbITb  aTMoc(epHble TpaBHTAIIMOHHBIC  BOJHBI,
pacpoCTpaHsArOIUCCsa M3 HWXKCICKAIUX CJIIOCB aTMOC(bepBI U OepcHOoCAINUC C co00lf MOMEHT
KOJIMYCCTBA IABHIXXCHHUA W OHCPTHIO. Paznuunbie HCTOYHUKH, HeﬁCTBYIOHlHe B HIDKHEH H CpG,Z[HCfI
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