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MEXAHH3Mbl ATMOC®EPHbIX BUXPEN
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AHanM3 JUTEPATYPHBIX UCTOYHUKOB M BBIIOJIHEHHBIX HAMU JKCIEPUMEHTAJIBHBIX UCCIEA0BAHUN YKA3hIBAET
11d PEMAOIYI) POJIb SIBJEHUS CTOKA BPAIAIOWIEHCS CPEabl B BOSHUKHOBEHMM BUXPEH pasHbIx Maciurabos, B TOM
uucae u B arMocdepe 3emmu. BaXXHbIM B HAYYHOM M IPAKTHYECKOM OTHOUWEHHMH SBJISIIOTCS MEXaHM3MBbI
hOpMUPOBAHMS LMPKYJISIMHA: IPU CTOKE CPefbl C TOAIMTKOMN; PU ACHMMETPHUYHOM CTOKE YCIIOKOEHHOM CPEJIbl;
IIPH OTHOCHTEJBHOM JIBMXEHUU CTOKA M MPU CTOKE aTMOCGEPHOr0 BO3AYXd, B3AUMOIEHUCTBYIOMIETO C BPAINAI0-
meicd muaHeTol. B rocsefHeM clyudae BbISIBASIFOTCS OCOOEHHOCTHM PasBUTUS SHEPIMM BUXPEN B 4PMIHBIX U
TYMMAHBIX YCIOBMAX M UX 3HAUMTENHHAY POAL B JATCPANLHOM, B TOM UMCIE U B TPAHCKOHTUHCHTAJIHHOM
[EPEMENEHUH PA3HOTEMIIEPATYPHBIX BO3AYIUHBIX MACC, YTO HE MOXKET HE OTPaXKAThCS HA IapaMeTpax MHOTOJET-
Hel MepasioThl IaHeTsl. QUEBMIHO TaKKe, UTO 3MMHHME AHTHIIMKJIOHBI C MX JAOMUHHPYIOIIMM BJMSIHMEM BBIXO-
JMAXKUBAHMS [IOBEPXHOCTH OJIATONPUATCTBYIOT PA3BUTHI) MHOTOJETHEH MEPAIOoThl. B TO Xe BpeMs IMKJIOHBI,
MPORYIMPYIOIIHE OGIIBHBIE CHETOIAbI, CIOCOOCTBYIOT MPEJOXPAHEHHUIK) 3EMHBIX HEAP OT CHUIBHOTO NEPEOXITAKICHHSL.

Buxpu, xpuocgepa, cmoxkossiii mexanudm, 00pazosanue, YUPKYASYUs, HePUs CMOoKa, u30mopPusm

THE MECHANISMS OF THE ATMOSPHERIC VORTEXES
V. P. Melnikov, I. J. Smulsky

Institute of Earth's Cryosphere, 625000, Tyumen, P.o. 1230, Russia

The analysis of the experimental researches fulfilled by authors and background shows that the drainage
phenomenon of the rotated medium has a decisive role in appearance of the different scales vortexes, including
the Earth’s atmospheric vortexes. In the scientific and practical aspects the formation mechanisms of circulation is
important: at the drainage of liquid with feed; at the asymmetric drainage of previously immovable liquid; at the
relative moving drainage and at the atmospheric air drainage interacting with a rotated planet. The features of
development of vortexes energy in arid and humid conditions and their significant role in lateral transfer, including
transcontinental transfer of the different temperature air flows, may be reflected on the permafrost parameters of
planet. It is obviously also, that anticyclones with their winter radiation supercooling of the surface favour to
permafrost development. At the same time cyclones, especially in the winter, producing plentiful snowfall, promote
protection earthly entrails from strong supercooling.

Yortex, cryosphere, drainage mechanism, formation, circulation, energy of drainage, isomorphism

BUXPEBDLIE ABJIEHHUA 1 KPUOCDEPHBIE ITPOIIECCHI

ATMmocdepa wurpaer BeCcbMa CyUIECTBEHHYIO
posab B hopMupoBaHuu obauka 3emam, B 00pazo-
BaHMHU Kpuocdepwl, ee 3Bomronuu. OgHuM U3 Me-
X3aHU3MOB €€ BO3ACUCTBHA SBJISIOTCH  BUXPH.
Hampumep, mepeHOC NUKIOHAMM CHEXHBIX MACC B
3amaguoi u Cpenueit Cubupu cnocoO6CTBYET yBe-
JIAYEHUKO TETUIOM30IMPYIOMEro 3UMHETO MOKPOBA.
A BHIXOJaXWBAHUC NOOCTHJIARONICH MOBEPXHOCTH B
IIeEpUoa 3MMHUX AHTUIOMKIOHOB B Boctoumon Cu-
GUpPH CIIOCOBCTBYET MOHMXXEHHUIO TEMIIEPATYPHI IO~
CTHJIAIOIIEH MMOBEPXHOCTH. B Opyrux yCAOBUIX
OOUIBHBIA CHEXHBIA TIOKPOE MOXET B PE3yAbTATE
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3aTATUBAHUSA TICPUAOAA CHEroTadsdHHS IIPUBOAWUTHL K
00pa30BAHMIO CHEXXKHUKOB, JCIHUKOB M BEUHOM MEpP-
370TH. DTO W Cedyac HaOMOmAETCd B TOPHBIX
paitonax, Hanpumep BOmu3m Baiikana, W, BO3MOX-
HO, B IpPOLLIOM ObLIO OAHWM M3 MEXAHHM3MOB Ha-
CTYILUICHHS JIEOTHUKOBBIX 3TOX.

BuxpeBbie mpoLecCH 4acTO IPUBOAAT K aHO-
MaJIbHbIM M3MEHCHUSIM TIorogsl. Hampumep, mnpo-
JOJDKUTENBHOE MOTEIJICHUE B IIEPBOM ITOJIOBHUHE AC-
kabps 1971 r. Ha 5°—6° BhimE CpeAHEH, OCYIIECTB-
JILJIOCh € TIOMOIMIBIO IIMKJIOHOB, KOTOpHIC TEpEME-
AJHCh MO ceBepy EBponbl B TeueHHE HECKOIBKUX
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B. I1. MEJIbHHUKOB, H. H. CMYJIbCKHH

Hegesap n gocturanu Bocrounoit Cubupn [[Tozocs,
1976]. B npyroM ciaydyae MOIIHBIA AHTHIMKJIOH, B
KOTOpOM, KaK M3BECTHO, CYIIECTBYET SCHad IOToAa
Y OTPUIATEILHBIN PaguAMOHHEIN 0aaaHc, B KOHIE
aapapg 1972 r. mpuBesa K pe3KOMY MNOXOJI0NaHHIO HA
teppuropun OT ['pennanmmu mo roora Kaskasa u
Cpennueit Aaun. Hanmpumep, Temneparypa B r. Kym-
ka ynana 1o -25 °C. Takue aHoMasuu 4acTo Habuiro-
narTca. Bo3aMOXHO, UTO H3BECTHBIC B MCTOPUU CIy-
yau 3aMep3anusa UepHOro Mopsa ObLiv 06YCIOBICHBI
BJIMSHUEM MOIHBIX AHTHUIMKIOHOB.

1uKI0OHE ¥ AHTHIIUKJIOHBE B CEBEPHOM IIONIY-
mapun [[Tozocan, 19761 obecnednBarOT MIEPEHOC
TEIIBIX M BJIAXHBIX Macc BO3myxa C Iora Ha Cesep,
a XOMOOHBIX M CYXMX — C CeBepa Ha wor. AHa-
JIOTHYHOE IPOUCXOAUT M B KOXKHOM TIOSyIIAPHH.
Cnenmanuctel [[TozocsH, 1976 | cUMTAIOT, UTO €C/IN
OBI HE OCYIIECTBAICA HEMPEPHIBHBIN OOMEH BO3TY-
Xa MEXJY HU3KMMHU ¥ BBICOKMMH IITHPOTAMH, TO B
Tponukax Owlaa OBl HEBRIHOCMMASA Xapa, 4 B BHI-
COKHX W CPEAHMX IIHPOTAX CTOSAM OBl CHJIbHBIE
MOpO3EI U HYJIE€BAad H30TEPMA CMECTHIACH Obl Gosee
uem Ha 10° x oksaropy. Takum oOpasom, mnpu
MTOHUXEHHOM MEXITMPOTHOM OOMEHE, CPENHAS TEM-
rmeparypa TOBEPXHOCTM MOXET 3HAUMTEIbHO IIO-
HU3HUTHhCY U HAUHETCa (DOPMHPOBAHUE MHOIOJIETHE-
Mepanbix TmopoA. [1oaToMy cMeHa DUpPKYJISLIUU aT-
moccepsl B MPOUIJIOM MOIJIA TAKXE TPUBOAWTH K
HACTYIUIEHUIO JICAHUKOBBIX IMOX.

IIpuBeneHHBIE PACCyXACHUS CBUACTCIBCTBY-
10T, 4TO 6€3 BUXPEBOTO MEPEHOCA CTPYKTYpa KpHUOC-
depst 6ui1a GBI cymecTBeHHO WHOM. [ToaToMy M3Me-
HEHHME YCIOBUU HAa 3€MHOM MOBEPXHOCTH, BEAYILIEE
K YMECHBIICHHUIO WM YBEIWUCHUIO SHEPTUH BUXPEH,
MPUBOIXAT K U3MCHEHHMIM B Kpuocdepe 3emau. Itu
YCJIOBHS MOIJIM HM3MCHATHCA B TPOLLIOM, MOIYT
M3MEHAThCH B Oyaymem, B ToM uuciae Grarogaps
IeaTEabHOCTH YesoBeka. Hampumep, dopmuposa-
HUEe BUXpEd CBA3aHO C aab0emo 3eMHOM IMOBEpPX-
HOCTH, €€ BJIAXHOCTHHIM DPEXHMOM, Ha KOTOpHIC
MOXET 0Kas3aTh BJHIHHE ACATEJBHOCTh UEJIOBEKA
NpH pacrmamke LEJTUHHBIX 3€MENb, BHPYOKE JIECOB,
ocymerun GogoT u T. A. IlooTomy 0Oe3 usyueHud
mpUpoasl aTMOCHEPHBIX BUXPEH, BCKPHITHSI MEXa-
HU3MOB WX BO3HUKHOBCHHUS HCBO3MOXHO TIOHSATH
MEXaHu3MH (popMupoBaHus Kpuocdhepsl 3eMIu B
MPOILIJIOM H IIPENCKA3aTh €€ NOBEAECHUE B OyMyIIEM.
Ceituac 3HaUCHHME BUXPEBBIX ITPOLECCOB HE MPEA-
CTaBJAECT COMHEHUWA W OHHM BKJIIOUCHH B TaKHE
ro0asbHbIE  NIPOEKTH  H3yueHWs 3eMau, Kak
Hamnpumep ,,9xoc-A" [Asanecos u dp., 19921].

I'JTIOBAJIbHBIE OUPKYJISIIAU
ATMOCOEPHI

Buxpu gBAAIOTCH OMHMMH W3 3aMCUATEJBHBIX
(denomeros mpuponsr. Oun obpasyroTca B atMocde-
pe, B BOOHOM Cpene, HAOIIONAIOTCA HA OPYTUX IUIa-
HeTax, HampuMmep, Ha FOmmrepe. 3Beann o0pasywor
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CITUPAJIBHBIC CTPYKTYPBI — TAJIAKTHKH, JABHUXECHHUE B
KOTOPBIX HAMOMHHAET BHXpeBoe. He wuckiaioueHo,
uyTO SJEMEHTAPHBIE YACTHIEI, KAK ITO MPEANo/Iara-
T MHOIMEC HCCICAOBATE/IN, ABJAAIOTCA BUXPEBbIMU
CTpyKTypaMu. I10-BUAMMOMY, HAuOOJbIIEE BJIMA-
HUE HA XU3Hb OKA3BBAIOT BUXPEBHIC ABJCHUSI B
atmMochepe. DTO MW TOBCEAHEBHO HECYyIIHUE HAM
JOXAb WJIA SICHYK ITOTOAY LIMKJIOHBI 1 AHTULUKJIO-
HHE, 3TO W 0ojee penKHue 9BJCHHA, HO TPO3HBIC
MNPUHOCAITHE GEACTBUS — TPONMMUECKHUE TANQYHBI U
cMmepun. [locpemcTBoM BUXpeil, uepes armocdepy,
Ha 3emutio okaseieaer Baugaue CoJHIE, 4, BOSMOX-
HO, U apyrue HeOecHble Tena. Bmepswe Ha 3TO
o0paTh/ BHUMAHUE AATAUCKHM JHOOHUTEIb-METE0PO-
aor A.B.Ivsakos [Aesikos, 1974). Habaronas 3a
COJTHEUHKIMH TSTHAMH, OH ONPEHEIST TUKJIOHAIb-
HYIO ¥ AHTHIIMKJIOHATBHYIO ACSITEIBHOCTh, 4 Uepes3
HEE TIOTOAY M KaTacTPOo(HUECKHUE yPATAHBl HA BCEM
36MHOM 1mape. B Hacrogmee BpeMs BIMSHHE COJI-
HC‘IHOﬁ AKTUBHOCTH HA BHUXPEBBIE MPOLIECCHI B 4T-
Mocdepe CTAHOBUTCS NPEIMETOM HCCACHOBAHUM
[Asarnecos u Op., 1992].

3eMg IPH CBOEM ABMXEHUH B MEXILIAHETHOMN
KOCMHUUECKOW Cpele B3aMMOACUCTBYET C HEU uepes
cBoio atmocepy. Ee opOuranbHOe ABHMXXEHHE CO
ckopocThio 30 KM/ C meEpexoauT K HyJIEBOM CKOPOCTH
Cpeosl B HEKOTOPOM 00J4CTH, MO-BUAUMOMY, 4Yac-
THUHO yBJekaemoit 3emneit. B oroit obaactu mpo-
HCXOOUT CYTOUHOE BpamieHue 3eMJIN C OKPYXKHOU
CKOpPOCTBIO HA 3KBaTOpe 0K0J10 0.5 xM/c. B HuXHEM
coe arMoceps 3Ta CKOPOCTh BHAUAJE PACTET IO
3aKOHY KBA3WTBEPAOTO BPAIICHWMSA, 3aTEM MO JOC-
TUXEHUIO MAKCAMYMA OHA J0JIXHA YMEHBUIMTHCS KO
HyJd HA TPaHUIE YBJAEKAEMOMN 061acTy.

OnHaxo BOKPYr MHOTMX BPALIAIOMUXCI TE
[Leccesuu, 1984], B ToM uuciae u 3eMan, B JKBA-
TOPHABHBIX 00JACTIX HAXOMUTCS AUCITEPCHOC BE-
LIECTBO, KOTOPOE 00pa3yer AUCKH, NOXOCHBIE KOJb-
mam Carypua [Bauox u op., 1991] umm Ypana.
JBUXKEHME YACTHII, MPOUCXOAUT C OKPYXHOH CKOpPO-
CThIO (IIEPBOM KOCMHUUECKOW), KOTOpas y TIOBEPX-
gocte 3emiam npubauxaerca Kk 8 km/c, uto B 16 pas
GoJIbIlIE IPU3EMHOM CKOPOCTH aTMOC(EPHI Ha JKBA-
tope. Ecam GBI BO BCEM 3TOM IPOCTPAHCTBE CPEAA
ObLIa ONHOPOAHOM, TO Takas atMocdepa BOIHM3H
JKBATOpA Bpamanachk Ol OBICTPEE, YEM OBEPXHOCTh
3eman. Ho miotHOCTE atMocdepsl ¢ yaajaeHAEeM OT
3eMJH TaacT, MOITOMY BO3AEHCTBHE JKBATOPHAb-

Tab6auua 1. IMepuopasl BpameHus atMocdepst
HeOeCHBIX TeJ HA PA3HBIX HIMPOTAX

HeGecroe Tepuons: obpamenus
TEJI0 xsatop Y;&Jeé);:;;ﬂe Hooﬁj,lflsg():}:::e
FOnurep 9y 50 Muu 9 4y 55 muu
CarypH 10 u 14 Mun 10 u 38 mMuH
Beunepa 4 cytok (B 00par- | 243,16 cyTok
HYIO CTOPOHY)
Conuue 25,38 cytox 34 cytok




MEXAHHU3MB] ATMOCOEPHbIX BHXPEH

TaGnuua 2. Tleproasl KPYTOCBETHOTO OfpameHus
00bekTOR B atMocdepe 3eMIM OTHOCHTENLHO €€ HOBEPXHOCTU
HagmonaeMbiil 00beKT Bricora, kM LanOTa‘ HE’CI;P;OH’ Haupasneuue HcTounuk

Obfnako Bynkaua Juib-Yurol, 16—30 DKBaTOpUANLHAS 0GMACTh 21 Bocrox-—3anan | [KomnnexcHoili MOHU-

4.04.82 1. mopuHe..., 1986]

Boagymuneni map, 1983 r. 17—34 10°~-25° 10.11. 53 Bocrok—3amnag [ITepaubiii kpyzo-
céemuuiii. .., 1984]

30HA 16 30°—60° r0.1m. 12 3anag—Bocrok | [Bopucenkoa, 1982]

HOTO MAWCKA HA BpAIICHHEC aTMocdepsl CUIbHO
yMeHbwaercd. TeM He MEHee AJIS MHOTHX IUIaHCT
npocaexusacrca [ILleccesuu, 1984 Gonee GricTpoe
BPAIlICHUE 3KBATOPMAILHBIX CJIOEB aTMochepsl To
CPAaBHEHMIO CO CJOSIMHM Ha BBICOKHX IIMPOTax
(tadn.1). Hanpumep, sksatopuasababe cion ComH-
na B 1,34 pasa BpamaroTcs ObICTpee MOASPHBIX.
DKBaTopuasgbHble CIOM BeHepsl BpamaroTcs eme
OBICTpee M AaXe B APYIyIO CTOPOHY.

Hng auxuaed crparocdeps 3eMIH XapaKTEpHO
APYroe M3MEHEHUe CKopocTu no mupore. Ilo pas-
HBIM AaHHBIM [Bopucenkos u 0p., 1982; Komniaek-
CHbL MOHUMOpUHZ..., 1986, Ilepsbll kpyeocseem-
Hbll..., 1984 ], npencraBieHHbM B Tabs1.2, BUIHO,
YTO DKBATOPHAIBHBIC CJIOM aTMOC(EPH BPaIaloTcyd
MEANICHHEE TIOBEPXHOCTH 3eMIHM, & B YMEPEHHBIX
muporax — OecTpee. 06 3TOM TakXe CBHIETEIBCT-
BYET MOCTOSHHBIN 3aNaHBIA MTePeHOC ATMOCHEPHEIX
SIBJEHUHM Ha CPEAHUX MIMPOTAX. BIIoNHE BO3MOXHO,
yto 60JICE BHICOKME CJIOHM 3EMHOM aTtMmocdepsl, Kak
HA OPYTUX IL1AHET4X, B 00JaCTH SKBATOPA Bpalia-
orca Owictpee. Mmerorca pgammwmie [Mank u op.,
1964 ], uto armocdepa Bpamaerca ObicTpee 3eMu,
HATIPHMED, CpedHUH nepuod ¢c paseH 23 u 38 MuH,
B TO BpeMd KAk Nepuod BpamicHuda 3emanm — 23 U
56 mum.

WTak, mMeeTcds paccorSiacOBaHHME CKOPOCTEH
BpalIcHWS Inpu3eMHOM atmochepbl. OHO MOXET
MPUBOINTHL K TAKUM CCPHE3HBIM IOCTEACTBUAM Kak
ry00aIhbHAY CMEHA UUPKYJIAIUKA aTMOCQEPH C Cy-
IECTBCHHBIM WM3MCHEHHEM KJIMMATa ILIAHETHI
[TpeanockLTKOR 3TOMY MOXET OBITh M3MCHCHHUC B
IIPOIIJIOM HAMPABJICHUS MATHHTHOTO IOJAA 3CMJIH,
€CJIA OHO O0YC;IOBJIEHO BPAmEHUEM aTMOCGhEPHl WK

Puc. 1. CxeMbl IUPKYJASLUK ATMOC(EPH! B CEBEPHOM Toaywapuu [IfaasmMeH u  ap.,

1965].

OKEaHa, KaK 9TO MPCATIONATAT OTACIBHBIC ABTOPEL.
PaccoriacoBannue CKOPOCTEH MOXKET IIPUBOAUTHL U K
JIOKAJBHBIM ~CMEHAM  IHPKyJasauuu  atMmocdepsl,
HATIpUMeED, TakuM Kak diab-Huwbe [Iywuna u op.,
19931 B TpomuKax, BO BpEMs KOTOPOM 3amdjHbIE
BETPH MEHIIOTCI HA BOCTOYHBIC, UTO, B CBOIO OYe-
penb, co3gaet KatacrTpoduueckue 3acyxu B Adpuke
u guBHK B VHnun.

Takum 00pasoM, Bpamamomaiacd 3emasd B KOc-
MUYECKOM TIPOCTPAHCTBE MHULMUPYET BOKPYT cebs
Bpa@Omyoca B BuAe Buxpsa armochepy. Bosee
OTAAJICHHBIC YACTHA CPEAbl B JKBATOPHAJIBHON TIJIO-
CKOCTM HMMCIOT HA TIOPAOOK OOJBIIYIO OKPYXKHYIO
CKOpPOCTh, KOTOpast AOJIXKHA COMPSTATHCI €O CKOPO-
CTBIO, 00YCIOBACHHOM BpamenueM 3emum. Jlonos-
HUTCABHO HA BCC ITH ABVWXCHAY HAKJIAAHLIBACTCH
COJIHEUHBIM BETEP, 4 TAKXKE OPOMTANTBHOE ABMXKEHHUE
3eMiM B MEXIUIAHETHON Cpeae.

B BHICOKMX IIUPOTAX BO3AYINHEIE MACCHl OX-
JIAXAAITCA, OCEAAI0T M PACTEKAIOTCH K DJKBATODY.
Wx okpyXHasg CKOPOCTh, HAIIPABJCHHAY C 32133 Ha
BOCTOK, MCHBINE OKDPYKHOW CKOPOCTH 3CMHOM IIO-
BEPXHOCTH, IIOJTOMY OHH HMCIOT BOCTOYHOC Ha-
MpaBJICHUE, CO3[aBasl CEBEPO-BOCTOUHEIA TPH3EM-
HEIW 11aCCaT B CEBEPHOM MOAYINAPUM A KOTO-BOCTOU-
HBII — B FOXHOM. Harperele B 9KBaTOpHATbHOH
30HE BO3AYIUHBIE MAacChl B BEPXHEM SIpyce Hampas-
JEIOTCH K TOJKcaM. BenenctBue 60se€ BBICOKOHM
OKPYXHOI CKOPOCTH OHH MPUOOPETAIOT HA yMEPEH-
HBIX ITWPOTaX 3allajHOE HAMpaBJCHHE, (POPMUPYS
Oro-3amnagHble aHTHTACCATHl B CCBEPHOM IIQIYINA-
PHM M CEBEpO-3alagHele — B OXHOM [[lImane,
1965]. JTOT MEXITUPOTHBIA OOMEH IUPKYJIAIHCH
BO3AYIIHLIX MACC MPHBOOAUT K OTCTABAHUIO Bpa-
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B. I1. MEJIEHUKOB, H. H. CMYJbCKHH

IMEeHng aTMOChephl B 9KBATOPHATBHOMN 30HE, TO ECTh
K YCTOHYHABOMY BOCTOUHOMY TIEPEROCY (Tabr.2) u K
OMEPEXKEHAI0, TO €CTh K 3aNMaJHOMY NEPEHOCY — B
YMEpEHHHX MMPOTaX. BeaenacTeme TemaoodMeHa u
hazoBBIX TEPEXONOB BOAJHOTO TApa TIPOMCXOAMT
W3MEHEHEHE TEMTICPATY PHI ABMKYIMUXCH BO3AYIIHBIX
Macc, MeHseTcd ux BhicoTa. [losToMy Ha mmporax
30—35° mpoucxomMT BCTpEYa MACCATHBIX M AHTH-
MaccaTHuIX TeueHuit (puc.l,a) WIn OHM OTHAEIBHBIMHA
a3plkamMu (cM. puc.l,6) TIPOPHIBAIOTCH: XOJOTHBIC
Macchl K 9KBaTOPy, @ TEIUIBIE — K NOIrCaM [[lanb-
men u op., 1973]. Ha mmporax 60°—70° y 3emnn
MIPOUCXOAUT BCTpEUa S36IKOB TEIJIOTO I0T0-3aNa HO-
TO IMOTOKA C XOJOAHBIM CEBEPO-BOCTOYBIM MOTOKOM
n3 Apktukm {(cMm. puc.l,8). Ha ary ynpomeHHyI0
CXeMy UMPKYJIOUHA aTtMOChEpsl HaKIagBIBAETCS
BO3JCHCTBUE TOACTMIAIOHICH TMOBEPXHOCTH, pas-
JIMYWE MEXTy Cymed u BOZHOW MOBEPXHOCTHIO M X
B3aMMHBIM BJIUSHUEM APYyT HA apyra.

Ha cThike XOJIOAHBIX M TEMABIX MOTOKOB BO3-
HUKAIOT KPYTHbIC aTMOC(HEPHBIC BUXPH: LIUKJIOHBI U
aHTUIMKJIOHBI, B Tpouecce MEXIMMPOTHON IMPKY-
Jganuu atMocepsl TTPOMCXOTAT OOMEH MOMEHTOM
KOJTHUECTBA ABUXCHHMS., HEKOTOphIE MCCNeIOBATENN
cunrawor [[Tarbmen u Op., 1973], UTO OCHOBHOH
TEPEHOC MOMECHTA KOJIMUECTBA ABWKEHUS K TMOJIO-
CaM OCYUIECTB/ISIETCS BUXPEBBIMU TTOTOKAMHU.

BUIbI BUXPEBBIX ABUXXEHUN U
X MACHITABBI

Hab6mrogaemeie B armocdepe BHXpH HMMEHOT
pasnuuHbE pasMepbl. B 3aBMCHMOCTH OT maciurada
TMPUHATO HX IOAPA3NCAdaTh: HA LUKJIOHEI M aH-
THOUKJIOHE AHAMETPOM THICIYHM KHJIOMETPOB, HA

TPONMHUUECKUE LUKJIOHH (MIO-ApyroMy, yparaHhi,
TalyHBI, MTOPMBI) — COTHH, CMEpuH (B aHIJIO-
S3BIUHOM JIMTEPATYPE — TOPHAN0) — OT JAECATHIX

JOJIEH A0 COMHMI[ KIJIOMETPOB M ITBLTBHBIC BHXPH
IAAMETPOM ACCATKH METPOB.

ukI0HE XapaKTEPUYIOTCH UKJIHUECCKUMU
n3004aTaMi HA KAPTE NABJICHUA C MOHMKCHUEM aB-~
JICHWd K [EHTPY, 2 B QHTULOMKIOHAX AABJICHUE K
LEHTPY TIOBHIIAETCA. BeTpel UMEIT TaHTCHUIMAIb-
HYI0 COCTaBJISIONIYIO0, HAMPAaBICHHYIO B CEBEPHOM
MOIyIapuu B IUKJAOHAX — HPOTHUB UAaCOBOM
CTPENKH, B aHTHITUKJIOHAX ~— TI0 4acoBOH. B roXXHOM
MOJIyIIAPHM HANpABJEHHE BPAmeHWd oOpaTHOE.
I MKI0HB ¥ AaHTULIMKJIOHBI PACTIPOCTPAHEHBI B yMe-
PEHHBIX IMAPOTAX.

B HM3KMX MHMPOTaX BO3HUKAIOT TPOMMUYECKHE
mukiaoebl (TL)) — Buxpm MeHbmIEro macmrada.
Paamep ux aktuBHOH 30HBI cocrasasger 200 kM no
pagmycy ¢ tiazom 10—50 kM B nentpe [Sumun u
op., 1992]. TIl BO3HMKAIOT B 00JaCTSIX C YCHJICH-
HBIMY KOHBEKTHBHBIMU [BMXXCHHSIMH B aTMocdepe.
Iagenne pasieHus W HAMPABJICHWE BETPA Y HHUX
Takoe XK€ Kak y OUKI0oHOB. Ho ckopoctm BeTpa
upesseuaiino Gosabmve, 1o 100 m/c. Hanpumep, B
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yparaue ,Aarai® (1977 r.) MakcuManbHasd TaH-
reHIUANbHAS CKOPOCTh BeTpa Onia 65 M/c, cko-
pocTh moxgbeMa Boaayxa — 10 m/¢ [HTumc, 1985 ].
MakcuMyM CKOpPOCTH BETpPA HAXOXHTCH BHYTPH MaK-
CMMyMa paauoI0KALMOHHON OTPaXaeMOCTH B 00-
JIAUHOW CTCHE Iasa mukaoHa. Murencudukanus
yparana CB43aHa CO CXA4THEM OOJAYHOW CTEHBL
OTMeyarTes cadble HUCXOOMIINE ABUIKEHMS C IKC-
TPEMATBHO TEILUTHIM M CYXHWM BO3XYXOM HA BHYTPCH-
HEH 4acTH KPOMKH CcTeHbl ,miasza“. Ecam Bocxo-
IAMUH Ha nepudepud BO3AYX CHUIBHO HACHIIICH, TO
HUCXOAAIIUNA BO3AYX B IEHTPE — CYXOU WM TCILTBIA
[IHTume, 1985]. Beszobnaunmeni ,r1asz“ ¢ HUCXO-
JAAIUM JBHXEHUEM HAOII0IAETCI TAKXE B LUKJIO-
HAX YMCPEHHBIX IIUPOT.

CTOKOBBIIl MEXAHU3M
ATMOC®EPHBIX BUXPEN

MHorue 0co6EHHOCTH AMHAMUKH ATMOC(HEPHEIX
BHUXPEH OBLIM yCTAHOBJEHBI MPU UCCAEIOBAHNN TE-
UEHUS B BUXPCBHX KaMepax [Cmyabckui, 1992]. B
BUXPEBBIX KaMmepax (CM. puc.2,a) cpema ¢ Haudslb-
HOHI 3aKpPyTKOHM ABWKETCA C mepudepun, 3aTeM ue-
pe3 LEHTPAIBPHOE OTBEPCTHEC B OXHOM M3 TOPLEBBIX
KDHIIIEK OHA MCTCKACT M3 KaMepbl. 11pn nBHXKCHUR
K IEHTPY 33 CUET COXPAHCHUSI MOMEHTA KOJIMUECTBA
IBVKCHUS TAHTCHLMATBbHAS CKOPOCTH CPEBI PACTET,
JOCTUTAET MAKCUMYMd M CTPEMUTCA K HYJIKO B LCH-
Tpe. Bosbmve TaHTeHUMATbHBIE CKOPOCTH BOIM3M
OCH BHXPSI MOryT CYHIECTBOBATH MPH MAJIBIX CKOpPO-~
cTax Ha nepudepun. Hanpumep, MakcuMaapHas
TaHTEHIMATbHAY CKOPOCTh B KAMEPE MOXET MPEBbI~
maTh nepudepuiHyo ckopocTh B 45 pas [Cmyabc-
kut, 1992]. Ilo paguycy BUXpg naBjeHHE MAagaeT K
€T0 LEHTPY ¥ mpH 0OIBIDHX CKOPOCTSX HAOII0Ha0T~
cd 60bIKE rPaARERTh AaBJICHAS, KOTOPBIC B CMEp-
yax gBJSIOTCA OFHUM H3 pa3pymIHTEABHEIX (DAKTO-
poB. Hampumep, eciiv maBjicHUE B LEHTPE CMEpUa
magaer 10 90 xIla u cMepu maberaer HA 3MaHUE, B
KOTOpPOM  COXpaHAETCA AaTMOCHEpPHOES AaBJICHHE
(100 xITa), To HA KaXKABLIA METP MOBEPXHOCTH 3713~
HU4 AelicTByeT Harpyska B | T M 3maHHWe pasphiBa-
erca. B To ke BpeMs BOAM3HM ¢ pas3pyIICHHBIM
30aHMEM MOTYT HAXOXUTbCS OOBEKTHI, HA KOTOPBIE
CMEpY HE O0Ka3aJ HUKAKOIO BO3ACICTBH.

B menrtpe Buxpga (cM. pumc. 2,6) ofpasyercs
TIPOTUBOTOK C PACXOOSIIMMCH OT IEHTPA ITOTOKOM
[Cuyavckur, 1992 ]. UMeHHO TaKHE MOTOKH CO3aa~
10T Ty1a3 UuKAoHa [Hanuekuwn, 1970]. B HeKOTOPHIX
Clyuyasax MO0 IICHTPAJbHOH JIMHHHM TIPOXOXIACHHUS
CMEpYa OCTAOTCd BAABJICHHBIC B 3EMHYK MOBEPX-
HOCTh TNPEIMETHI, HATIPUMEDP CIPECCOBAHHEBIA CJIOHN
COJIOMBI M3 pa30pPOCAHHOIO BUXPEM CTOTA HJIH BETKH
nepebeB [Hanuskun, 1970 ]. 3t1or 3ddekT MOXeT
6uTh 0BycnoBaeH mpoTHBOTOKOM. CKOpOCTE HpO-
THBOTOKA, CKJAABBAACh CO CKOPOCTHIO MajgCHUA
MPEIMETOB B MOJIC CHJIBI TAXKECTH, OYAET MPUBOTUTE
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Puc. 2. Ilpoduan CKOpPOCTH M JABJEeHUS (a) U
cxema TedeHus (6) B OOKOBOU Kamepe ¢ DOKOBBIM
BAYBOM.

P, P’n —— CTATHUYECKOE U II0JIHOE AABJIEHMS; V, W —— TAHTEUMAIbHAS
U 0ceBas CKOPOCTH.

K BHEIPEHUIO MX B MOBEPXHOCTH rpyHTa. Habawona-
€TCSL CUJIBHAS JJIEKTPU3aMUd BpAIIAXOOIEIOCcd CJI04
YACTHL B BUXPEBOM KaMEpe W DJACKTPHUCCKHE PA3-
paabl B Hedl [Cmysasckuid, 1992], KOTOpHIE HACH-
TUYHBl 3JEKTPUUCCKUM HBJICHUAM (BCUBITIKHA MOJI-
HUM TI0 KaHAJT1y CMEepua, paguoBOJHOBBIC W3JIY-
UEHMS), BO3HUKAKOMUM B CMEPUax.

B suxpeBrIx KaMmepax Bpamaomadacd cpeaa
CTEKAeT K ICHTPY. AHATOrMYHBIA CTOKOBBIM Me-
XaHu3M 00pa30BaHMS BPAILAIOMINXCA BOPOHOK MME-
€T MECTO TIpM CTOKE BOABI M3 pe3epByapa. ATMOC-
thepuble BUXpH 00pA3YIOTCS TAKUM XE 00pasom:
TEpErpeThie ¥ TTOBEPXHOCTH CJIOM BO3Ayxa, 00aanas
OOJIBIIEN MIABYYECTBIO, UCTEKAIOT BBEPX UEPE3 Ka-
HaJ MEHBUIErO pasMepa uYeM 00JacTh CTOKd. DTO
WCTCUCHAE NPOROJIXACTCH OO0 TEX IOp, [OKA BECh
TIEPETPETHIN CJIOW BO3AYyXa HE UCCIKHET. B oTyimume
OT pe3epByapa 34ech TOUKa CTOKA, a CACIOBATENbHO
“ atTMocepHpIi BHXph MOTYT TIEPEMEIIATHECH OT-
HOCHTEJIBHO 3EMHOU MOBEPXHOCTH.

B Buxpero# xaMepe rmepBOHAYAIbHAS 3aKPYTKA
NOTOKY coobmaerca Ha ee mnepudepuy 3a CUET
TAHTEHIUANBHOTO BxoAa. llpu CTOKE XHAKOCTH M
atMocdepsl nepBoHAYaIpHAA 3aKpyTKa (opmupy-
eTCS PA3HBIMM OOCTOATENHECTBAMM, KOTOPHIE OYAyT
paccMOTpPEHHI HUX €. B BUXPEeBO# KaMepe CTOK CPEIb
NPOMCXOAUT 3a CUET IEpenaga AaBICHUI MEXAY
BXOAOM M BLIXOAOM, B pE3€pByape — 3a CUET CHJI
TIXECTH, a B atMocdepe — 3a CUET CUJ ILIABY-
uectr, Takwm 06pazoM, CTOKOBBEINM MEXAHH3M o0pa-
30BAHUS BUXPEH BKJIOYAECT JBEC COCTABIIIONING: ME-

xaauaM 00pasoBaHKE MEPBOHAYAIBHON 3aKPYTKA U
MEXaHU3M ABUXYINSH CHJIBI CTOKA MJIA IHCPTETUKHU
BUXPA.

MEXAHU3MbI OBPA30BAHUS
UPK Y ISITA

Hekoroprie cayuyan BO3HWKHOBCHUS BUXPEH
0osee 4acTO MPOABJILIOTCH NpPHA ABUXKCHUU BOMHI,
HAIIpEMEP BpAIlIAIOmMecs BOpoHKu., Halmogerue
nx 00pa3OBaHMA TMO3BOJIAET BHIAEJMTb ABA CIydad
WACTCUCHHS XMAKOCTH: WUCTEUCHHUE C IOATIMTKOH H
Oe3 nogmutku. Ilpy HECUMMETPHUYHON NOIIUTKC
BTEKAIOMMI CO CKOPOCTBIO 4, 91EMEHTaPHEIN 00beM
XMAKOCTH OTHOCHTEIbHO LIEHTPA CTOKA WMEET MO-
MEHT KOJIMUCCTBA ABVXCHHSA, MHTEIPAPY S KOTOPBIA
no BCeMy O0bEMY BTCKAIOIIEH XUAKOCTHU MMOJTYUAM
mupkyaauuo [Cuyasckud, 19971, T.6. MOMEHT KO-
JINUECTBA JBUXCHUSA COWHUIIBI MACCHl XKMAKOCTH, B
BHE:

= uR, (1

rae R, — cpefHee HPULEIbHOC PACCTOSHUE CTPYH
A0 ueHtpa croka. WsMeHss mapameTp R, MOXHO
CO3/1aTh BOPOHKY PA3HON WHTEHCMBHOCTH M BpAmia-
I0myocs B 1000M HATIDABJIECHHN.

VcTeuenne XuaKOCTH U3 pe3epeyapa 6e3 moa-
MUTKH MOXET OBITh IIPH YCIIOKOEHHON M HEYCIIOKO-
eHHOU xunkocru. Ecim M, — cyMMapHBI MOMEHT
KOMYECTBA ABMXKCHWS HEYCIOKOEHHOW XMAKOCTH
OTHOCHTENBHO LCHTPA CTOKA, TO MOCAE OTKDPBHITUS
OTBEPCTHSL WCTEUCHUE OyAeT CoBEpmAThCE € Bpa-
IEHWEM NPH ITAPKYAAIMH:

I'=M,/m, (2)

I7e m — Macca XUAKOCTH B peaepByape.

B cayuae mcTeueHMS YCIOKOCHHOM XHAKOCTH
MOCJAE OTKPBITHSA OTBEPCTHY XHAKOCTH B HEM CBO-
OoaHo magaer. BCIeACTBUE HEMPEPHIBHOCTH CPEObI K
OTBECPCTHUI) CTOKA HAUWHAECT ABHTATHCH KOJBIICBOU
CJI0M, PaBHOYRAJICHHBIA OT mEeHTpa croka. Tak kKak
B CHJIy aCUMMETPHUM PACTIONOXCHUST OTBEPCTHS PaB-
HOYAAJICHHBIE CJIOM HAa HEKOTOPOM pPagnyCce pPasphi-
BAXOTCH TPAHULIAMU PE3EPBYAPA HECUMMETPUYHO, TO
WHTETPUPOBAHUY 1O BCeMY 00bEMY pe3epsyapa aacT
CIAEAYIOWIEE BRIPAXKEHUE AJs TMOJTHOTO MOMEHTA KO-
JINYECTBA OBUXCHHA:

M =GS,, (3)
TAc
18"
g:sz@@mz 4)
0 ?q

G — MAacCOBBIM pacXol XUAKOCTH YEpE3 OTBEPCTHE;
P, M ¢, — HAYAJBHBIN U KOHCYHBIH MOISAPHBIE YIJIbI

JMHWHA IEHTPOB MACC PABHOYAANEHHHIX CCUEHWH;
S, — CeucHHME aCHMMETDPHH.
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Tpm OTHOCHTENHLHOM ABMXKCHHM aTMocdepsr u
CTOKA JJIEMEHT BO3AYMIHOW MAacChl OTHOCHTEIBHO
LIEHTPAa CTOKA CO3MAET MOMEHT KOJHMUECTBA IBH-
XEHMs, MOCIE HHTETPUPOBAHKA KOTOPOTO IO BCEMY
06bEMyY TIOTYUEHO:

- > >
M=m[V - Vv)xé'], (&)
-
e m — Macca Bo3ayxa B ofjacT CTOKa; V.—
-
CKOpOCTb 061acTH; V, — CKOPOCTH IEHTPA CTOKa;

€ — CMEIIEHHE [EHTPA CTOKA OTHOCHTE/IBHO IIEHTPA
obaacru.

Uupxynauus T ¢ momompro (3) u (5) pac-
cunthiBaerca mo dopmyae (2). Ilo 3Toit BesMumHE
I' moryr 6wrte ompenencHBl [Cumyasckui, 1992 ]
CKOpPOCTh BpallleHUs BOPOHKH, e¢ Mpoduib wiu
npoduap gapaenua B Buxpe. C momomipio (3)—(5)
B pAAE CAYyYaeB JETKO MOTYT OBITh OTPEAEACHBI
CHTyallu¥ BO3HHKHOBEHHMS BUXPEH W HANPABICHUC
BpamieHusa BO3AyxXa B HUX [Cmyasckuil, 1992].

Mexanusm 00pa3oBaHUe LUPKYIALANA 33 CUET

BpamIcHUA J3EMJIM pAccMATPUBACTCS Ha IpUMeEpe

CTOKA KOJIBIIEBOTO CJI0 aTMOCGEpHI, IIEHTP KOTOPO-
r0 HAXOAWTCA Ha mMpoTe ¢, Ha sneMeHT xosbua
aercTeyer cua Kopuosmca, KoTopas OTHOCHUTETBHO
LICHTpa CTOKa co3aaer MoMcHT. UHTerpupys ero mo
BCEit 0OJACTH CTOKA OT nepugepuitHoro paamyca R,
1O pajuyca CTOKa R, mosyyaeM CyMMAapHBIA MOMEHT
CHJT, NEHCTRYIOMUH HA CTEKAKMYIO cpeny. MoMeHT
CHJT IPUBOAXT K ITAPKYJISIIUN CTEKAOMICH CPEIb:

I'=—(=1)0,5(R2 — R} w singp,. 6)

M3 BeipaxeHHMs BUAHO, UYTO AN HUKJOHAJTBHOTO
OBIXCHAA (¢ = 1) mupKyadurAsd B CEBEPHOM TIOIY-
mapuu (p,>0) OyaeT MOJAOXUTENBHA, T. €. HANIPAB-

JICHHE BpAIICHUS TIPOTHB CTPEJKW UA4COB, 4 B
10XHOM (@, < 0) — B ofpaTHOM HampassieHAH. [
aHTHUMKIOHA (¢ = 2) HampaBJeHud BpaumeHus Oy-
AYT NPOTHBOMOJIOKHBIMH.

PaccmorpenHble MexaHu3Mbl  (hOPMUPOBAHUS
LMPKYAAIME MOTYT I[PUBOAUTE K OOPa3OBaHMIO
BUXpeH pasHbix MacmTabos. [Ipu HEKOTOPHIX 0CO-
OcHHOCTIX penbeha MECTHOCTH MOTyT (DOPMEpO-
BaThCS BUXpH, OOYCIOBACHHBIE MCTCUCHUEM C IO-
nutkoi. HebGonpiuve BUXpH, BU3yaIM3UPOBAHHBIE
TBLIBIO, MHOTAA 00pasyroTCa B COMHEUHYIO Oe3Ber-
peHHy0 moropy. WX HupRyJadumsa MOXeT OBITh
00yCnoBEHA MEXAHM3MOM MCTedYcHHMsS 6e3 moa-
muTKY (3), TOE MCTCKAIOWMEH BBEPX CPEIOM IBISIETCS
0071aCTh MEPETPETOrO CIOA BO3AYXA.

O6pa3oBaHME MOIIHBIX CMEPUEH YACTO COMPO-
BOXJAETCAd 3HAUMATCJIBHBIMA BETPAMH, HATpPUMED,
2 mrong 1980 r. cMepuam Ha YKpauHE COIyTCTBOBA-
JIO TIEpPEMEMICHUE 30HE 00JAYHOCTH CO CKOPOCTBIO
50 xm/uac [Baiibakos u 0p., 1986]. Tlostomy
OCHOBHOM MeXaHW3M 00pa3oBaHUS UX IAPKYIAIUN
00yCNOBIEH OTHOCHTEILHBIM JBHKEHUEM SKCIEHT-
puuHoro croka (5). Hampumep, TopHADo ¢ mupky-
aaumeit T = 30100 m2/¢c [Wan et al., 1972] moxer
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00pasoBaTbCa OpH  OTHOCHTEJBHOM  CKOPOCTH
> -
V. —V = 15 M/c u skcuenrpucutere ¢ = 2 kM. Ilpn

ABMXEHUHN CTOKA M M3MEHCHHWH €T0 IMOJO0XEHUST MO~
XET MHOABJSATHCA LUUPKYAALMNSA, YCHIUBATHCH WM
ocnabeBaTh, M gaXXe H3MEHATHCA BpalleHUE BO3AYXa
Ha obpaTtHoe. Takue BAPHAIIMM MMEIOT MECTO IPH
obpaszosanmu cmepueit. Tax 9 wmions 1984 r.
[Andprowun u dp., 19861 B obnacrax IlenrpanpHOi
Poccun cMepum BHe3amHO BO3HUKAIM M MCUYE3AJIH,
¥ HAIpaBJeHUE BPALICHUS MOTJIO OBITh pA3HBIM. A
B ceBepHOM Yonbce 23 moabpsa 1985 r. 3a mepuon
OKOJIO TATH YacoB 3apeructpuposano 105 TopHano.
Uwmpkynsmusa (6), 00ycioBieHHAS BpalIEHHEM 3eM-
JI, CTAHOBUTCS CYIIECTBEHHOM TIpH Goabux obsa-
CTAX CTOKA, HANIPUMED HA IIHPOTE ¢, = 45° BUXpHU

¢ pagnycoM R, 6ymyT MMETh IUPKYIAIUA

Ry, XM 1 10 100
I, m/c 26 2,6-10° 2,6-10°

1000
2,6-107

[leIbHBIE BUXpH W CMEpYM C OBJACTBIO CTOKA
R, <1 xM umeroT nupkyaanmio nopsaka I' = 600—
2000 M2 /c [Mapmuwnenxo u dp., 1984], a raidyn
npu R, = 500 xm, I'= 6,6-10° M? /c. Otkyna cre-
AyeT, UTO WUPKYJaanus, oOyCIOBJIEHHAS Bpame-
HHUEM 3CMJII/I, CTAHOBHUTCY OCHOBHBIM MCXAHHU3MOM
00pazoBanuns TaKUX GONbIKUX ATMOCHEPHBIX BUXPEN
KaK IIMKJOHBI, AHTUIIUKJIOHBI, TPOIMUECKHAE IHTOP-
Mbl U Oosbimue topuamo. M3 (6) caemyer, uto B
YAAMSOMUXCSA OT SKBATOPA IMUKJIOHAX UPKY AN
OygeT BO3pactaTh W CHAECAOBATENBHO BETPH OymyT
YCHIMBATHCH. DTH ABJIECHHUSA JEUCTBUTENBHO HUMEOT
MecTo B npupope [Baiibakos u Op., 1986, Xpeuan,
1978]. Uz (6) Takxe creayer, 4TO IMUPKYIANUS
npu CTOKE CPEfsl Ha 9KBaTope (p, = 0) Oyaer paBHa
HYJIIO ¥ BUXPH HA DKBATOPE MOSIBAATHCA HE OYRYT.
Oro Takxe moateepxnaerca [[Tozocsn, 1976, ok-
poackast u 0p., 1994]. Ha puc. 3 BugHO, 4TO XOTS B
JKBATOpHANBHON o0OnacTH meperpes aTMmocdeps!
Haubonbmuit, u3 832 cayuvaes 3apoXAECHHHS
TPONMMYCCKUX UKJIOHOB 3a 10 JieT HY OfuH U3 HUX
He 00pa30BanCcs HA SKBATOPE B B 5° MMpPOTH BOIM3K
HETO.

OOpasoBaHne UHPKYJAIMHA BUXPEH MOXET
OBIT OOYCJIOBJIEHO COUCTAHMEM HECKOJBKHX Me-
XaHu3MoB. IIpy 3TOM MOMEHT KOJIMYECTBA [BU-
JKEHUS OIHOTO BUXPI MOXET MEPEXOAUTh K APYro-
my. Hanpumep, B HabmogaeMbIX U3 KOCMOCA OKe-
aHW4eCKux BUXpax [luncOype u Op., 19861}, cpena
(cM. puc.4,a) MOXET BHITEKATh U3 BUXPd | B OTHOM
HAIpPABJICHNUN, 3 HE PABHOMEPHO. 3aTEM MIPHU CBOEM
AaNbHENIIEM JBYKEHUM COCPCAOTOUCHHAA CTPYS
paspenaerca w oOpasyer apyrod suxpb 2. Yacte
BBITEKAIOLIECH CTPYW TIpH 3TOM o0pasyeTr mapy Ma-
ablx Buxpewn 3 m 4. Takux map Buxpedl MOXET
00pa30BHBATLCH JAXE HECKOJBKO. WX Ha3bBarOT
rpuOOBUAHEIMKM TCUCHNAMH B OKeaHe [Iuxcbype u
0p., 1984 1. ObpazoBanue 3TUX BUXpEH 00yCIOBICHO
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Puc. 3. Ouary 3apoXaeHud TPONMMYECKMX LUKJIOHOB 3a 10 xer (1983—1992) [IlokposBckas H Jap.,

1994].

CTOKOM CPEABl ¢ IMOAIIMTKOM, MPHYEM TOMITUTHIBA~
IOI[MM MMOTOK BBIXOAWUT M3 APYTOTO BUXPS.
@opMUpOBaHUE BUXPEH BTEKAHUEM WJIM BBITEC-
KAHHEM M3 HUX COCPEIOTOUYCHHBIX TTOTOKOB BO3MOX-
HO u B armocdepe. Ha pwuc. 4,6 BugHo dopmu-
posarme uwmkiaona B Cubupm 23.03.77 moroxom
BO3AYIIHBIX MAcC, MPOXOOSIIMX 3amagnee Baika-
ga /. A Ha puc. 4,8 BO3AYIIHBIE MAacchl C AHTH-
OUMKJIOHA HA 3amage oT baikaia opMHUPYIOT LUK-
non cesepree O6ckoi ry6ul. Takue kapTuns obpa-
30BAHUS OONBIINX UKJIOHOB CBUACTENBCTBYIOT, YTO
3[ECh TAKXE HMEET MECTO MeXaHusMm (opMHpO-
BAHUS UPKYJISIIAA TIPA CTOKE CPEOBl C IOATUATKOW.
DTOT MEXAHM3M MOXET YCIIMBATH IAPKyIamio (9),
00yCI0BAEHHYIO CTOKOM Ha BpAINAOIIchcs 3emue.

100°

Puc. 4. ®opMupoBaHUe eCTECTBEHHBIX BUXPEN NpU
CTOKe Cpejbl C MOAMUTKOM:

a ~— B okeanax [luncbypz u Op., 1986]; 6 — uuxkioHa B
arMocepe 23.03.77 r. cesepo-zamaguee bBaiikama (I1); 6 —
neperekanue 11.08.77 1. BO3AYLIHBIX MAaCC M3 AHTHLHMKJIOHA B
uukiod: I — Baiikan; 2 — Enuceit; 3 — Hosasa 3eMiust; 4 —
06b. Ha pucyHkax HANpasIeHME TEYEHUS NPEITONAraeMoe.

Hawm mpeacrasagercs, 4YTO pacCMOTPEHHEE Me-
XaHU3MBl 00pA30BAHUS LMPKYJLLUUN MOIYT HMCTh
MECTO ¥ NP FPABUTALUMOHHOM AKKPELUU MACCUBOB
BEIIECTBA NP (POPMHUPOBAHMM IIJIAHCTAPHBIX CHUC-
TEM W TAJAKTHK. B KayecTBe mpumepa Ha pUC. S
TIPUBCACHH IBC TAPEl B3AWUMOACHCTBYIOMUX TaJdK-
™K [I'ypesuu u dp., 1983; Sandage et al., 1994].
3mech IUPKYILIIAI CO30AETCA CTOKOM BCIIECTBA C
TMOOMATKOH ¥ MOMEHT KOJHUUECTBA IBWKCHHUS OT
OJHOWM raJIAKTUKY MEPEXOOUT K Apyrou. [Ipm sToM y
TAaJAKTUK HA PUC. §,q EPEXOX MOMCHTA UMITYJIhCa
TMPOUCXOAUT TP OAWHAKOBBEIX HATIPABACHUAX HX
BpalllcHUd KakK ¥ aag Buxped [ m 3 Ha puc. 4,a. A
A9 TaJakKTHK Ha DPHUC. 5,6 0OMCH IMpPKYJIALASIME
TPOUCXOANT NP PA3HBIX HAIIPABJICHUSIX BPATICHUS
MOA0OHO OKEAHWUYECKUM BUXpam 1 u 2 Ha puc. 4, a
u arMocdepHBIM HA puc. 4,8. Ecau 310 Tak, T0 0qHA
W3 TAJAKTUK CKPYUMBACTCH (IUK/IOHAJIBHOTO THUIMA),
a npyrad — pPacKpy4yuBacTcd (AHTULMKJIOHAJIBHOTO
tana). [IpeacraBieHHEBIC UCCAETOBAHUS M MPUMEDPHI
CBUACTEIBCTBYIOT O HAMUYUN U30MOpdHA3Ma BUXPE-
BHIX SIBJICHWW pas3HBIX MaxpoMmacmTaboB. BosMox-
HO, OH PacIpOCTPAHAETCH M HA MUKPOMACIOTAOHL.

Utak, pacCMOTpEHHBIE UYETBIPE MEXaHW3Ma
hopMupoBaHUS UPKYJISILMA: CTOK C TTOAMUTKOM,
CTOK 6€3 MOAMUTKM B HECUMMMETPUYHON 06/acTH,
ABMXYIMMICS CTOK M CTOK HAa Bpamuaromeica 3emiie
MOTYT CO3aBaTh aTMOC(EPHBIE BUXPH PA3HBIX Mac-
mtabos. YToOsl paCCMOTPETH ABMXYINLYIO CHJTY CTO-
Ka, MepeueM K aHaauay CBOMCTB aTMocdepsl mo ee
BBICOTC.

DHEPTETUKA ATMOC®EPHBIX BUXPEN

Paccmorpum BHauase cyxyio armocdepy. Ilycrs
C BBICOTH H| 00BEM BO3AYXA C OaBJAEHHEM P.on
TeMnepatypon T, 1o KAKUM-1u00 MpuunHEaM (Bep-
TAKATBHBIC WYJAbCAUUU CKOPOCTH Av, MECTHBIU
neperpeB AT, B3aUMOACHCTBHE TEILIOTO M XOJIOJHO-
ro (ppoHTOB M T. 1) MOAHSICA HA BhicoTy H,> H |,
rae aasneHue atmocdepn P, < P) U ee TeMmepatypa
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B. II. MEJIBHUKOB, H. H. CMYJIbCKHH

Puc. 5. Ilepexon MOMEHTA KOJWYECTBA ABMXKEHWS
MpU B3aUMOJENCTBUN:

a — rajJakTUKHU B cossesaun Lowuux Ilcos [Iypesuy u dp., 1983];
6 — ramaktuk NGC5426 u NGC5427 [Sandage et al., 1994].

T,<T, B peaynbraTe annabaTHmyecKOro pacuimpe-
HUs TeMmeparypa oosema T, ymeHbmHTCa. Ecmu
T,,>T,, TO TIUIIOTHOCTb 06bEMA GyAET MEHBLIE U OH
MPOTOJIXKHT MOFbEM, TaKas CTpaTuhuKaIus aTMoC-
depu gprserca Heycroitunso. Ecm xe T, < T\, To
Gosiee XOMOAHBIM MOAHIBIINICA 00BEM CHOBA OIyC-
THTCH. D10 Oyaer ycrodumsas armocdepa. Ycaosue
YCTOMUMBOCTA MOXHO 3allACATh B BUIE:

O(H,) > B(H,), )
e
PPk~ 1/k
(D(H) = —‘YTT;—“, (8)
k —  koobhdumment agumabaTel  BO3AYXa;

=1,013-10° Tla u T, = 288,15 K — nasacuue u
TEMIIEPATYPA HA MOBEPXHOCTH 3EMITH MIPH CTAHAAP-
THHEIX ycnoBusax. M3 (7) crexyer, uTto ycTOMUYMBOHN
aTMochepe COOTBETCTBYET MOHOTOHHO TAJAMOMAd C
BBICOTOU (DyHKIMA D (H).

YcnoBug s cTOKA HUXHETO CJios atMocdepst
BBEPX MOTYT BO3HMKHYTb, €Cad moreHuuan O(H),
Oymer He MOHOTOHHOM (DYyHKUMEH M HA KaKOA-TO
BBICOTE H, AOCTHIHET MAaKCHMAJBHOTO 3HAUCHHS
@max. Toraa Masoe BOAMYINEHUE TEPEBEAET HEOOb-
IO MPU3EMHEIH 00beM Ha BBICOTY H , U 3TOT 06bEM
TIPONOJIKHUT JBMXEHHUE BBEPX. B CHJIy HEIpPEpHIB-
HOCTH Cpedsl OyAyT MPUBEACHB B ABMXCHUE TTPHJIE-
ramomme K 3TOMy OOBEMY CJIOM, 4 3aTeM U BECh
NPU3EMHBIN CJI0M HAuHET MCTEKATh B 00pa30BaB-
mmicsa Kanasa. Takoe BCIIBIBAHUE NY3RIPEH TEIIOTO
BO31yXa 00pasyeT KyueBHe 001aKa XOpOued moro-
Bl BO BTOPOI MOJIOBHHE JIETHETO AHA. B oT/inume or
o0sakoB, TpH oOpa3oBaHuM BuXped Bca obaacte
MEePETPETOro BO3AYXa HE BCILTHIBAET OFHOBPEMEHHO,
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a4 HEmpepeiBHO HMCTEKAET UYEpEe3 KaHaJ MEHBILICTO
pasMepa, yeMm pasmep obnactu. IlpencraBum, uTo
5TO HMCTEUCHHE TIPOMCXOAWT TOX BO3ACHCTBUEM
BHEIIHEYN CHJIBI, KOTOPYIO BRIPA3UM UEpe3 AABJICHUE,
9KBHBAJEHTHOE JABJCHHUID B BUXPEBOU Kamepe H
BHIHYX/IAIOMIEE BO3AYX JABUTATHCS B HEll.

Ecmu npocyMMupoBaTh BCE CHJTBI TLJIABYYECTH,
NEACTBYIONIME HA 9JEMEHTHI CTOI0a aTMOCchepH BBI-
cotod H,, ¥ OTHECTH MX K ET0 ILIOIAAd, TO MO-
ayunMm  [Cmynsckud, 1992] mOTeHUMANIbHOE AaB-
JIEHHE, OEACTBYIOLIEE HA BECh CTO0 Bodmyxa H, P

(P /P,p) k

ah————— f @

rae a, — Kod(DOhHUIUEHT, BBEACHHBIA A4 yuyeTa
HEpAaCUeTHHIX YCJIOBHiA; R — YHHMBEpPCAabHAS ra3o-
Bag mocrosgHHAsA., U3 (9) BuaHO, uTO ABMUXYyHIAd
CHJIA CTOKA, KaK Obl SKBUBAJEHTHA PA3HOCTH IIOTEH-
LIMaJIOB, MO3TOMY BennuwHa D (H) Ha3BaHA MOTCH-
LAATOM aTMOChEDHL.

Ilna KoHKpeTHOM curyanuu, 3a 4 dYaca 10
BO3HHMKHOBEHHMA cMepueil 9 wrona 1984 r., moreH-
LIXATBHOE NABJICHHE CTOKA APP = 678 I1a. Eciau 661

y TIoBepxHOCTH 3eMiM 00bEeM BO3AYXa PammycoM R,
MOJYYHJI MMITYJIbC ABUXEHHS BBEPX, TO NABJIECHHC
peasu30Banaoch OB M OOECHeumsIo MCTEUEHHE MpH-
3eMHOTO CJiog BBepX. [Ipu Hanmuuu mupkyasuuu I
TAKOE UCTEUEHNE OyAEeT MPOMCXOMUTD C BPALICHUEM,
T. €. obpasyerca armocdhepHsiit BUXpb. B aToM
cyuae TEUYEHHE B aTMOCEpe MOXHO COMOCTABUTH
C TCUEHHEM B BHXDEBOM KaMepe paguycoM R, ¢
BBHIXOMHBIM OTBEPCTUEM R,, B KOTOPO# M3OBITOUHOE
JaBJICHHAE PaBHO APP u mupkyaguug I'. Ilo atum
nmapaMeTrpaM ¢ TOMOIIBI0 METONUKH [CMyabckul,
1992] MOXHO paccumTaTh MPOGIIH CKOPOCTH H
OaBJACHUS B ATMOCHEpPHOM BHXPE.

[Ipyn BepTUKANBHEIX MEPEMEIIEHHAX BJIAXHOTO
BO3/[yXa B HEM MPOHCXOAST (DA30BEIE MPEBPALICHUAS
BOASHOIO Tapa, Boxb M Jbga. C ydeToM TOJIBKO
(hasopbIx mpeBpalneHni BOXIHOW nap — BOAA ObLIH
BHIMIOJTHEHB! PACUETH BJAMIHUS BJAAXHOCTH HA IMO-
TEHIIMAJBHOE JABJICHUE CTOKA APP. Brimo monyueHo,
YTO TIPEBHINEHAE NOTEHIUAIBHOTO JABJICHUSI CTOKA
BJAXHOW aTMochepsl Hax STUM OABJCHHUEM CyXOH
atMocteprr cocTaBuT a, = AP, /AP, = 2,57. Tloo-
TOMY 9TO 3HAUEHWUE MOXHO HCIOJB30BATE /19 OLCH-
KU BIUSHHUS BAAXHOCTH HA NMOTECHUMAJBHOE OaB-
JIEHUE CTOKA.

AP = —- D)dH, (9)

BOJIBIIUE ATMOC®EPHBIE BUXPU

B COOTBETCTBHHM C pPACCMOTPEHHBIM MEXAHH3-
MOM 0Opa30BaHM LMPKY/IAUUA M ABMXYIICH CHUIBL
CTOKa (DOPMHUPYIOTCS BUXPH DPa3HEX MacmTabos.
IBuxymei cAI0M CTOKA BCEX BHUXPEH SIBAIETCS
MIOTCHIMAABHOE AABJeHUE CTOKA. [Iupkynanusa ma-
JBIX BHXpe 0OyCHOBJIEHA pPACCMOTPEHHBIMH Me-






B. I1. MEJJBHHKOB, H. H. CMYJIbCKHUH

MOIIBI0 METOK 3CHAOB € peryaupyemoi acddek-
TUBHOW MAOTHOCTRIO [A. ¢., Cmyavckuli u op.].

Jiureparypa

Asanecor T.A., lanees A.A.,, XKykoes B.C. um jap. Ilpoexr
»IKOC-A“: HayuHble KOCMHMUECKHME UCCIENOBAHMS H [IOCTPOCHHUE
Moziesiel r0BajIbHBIX SKOJIOTMUECKUMX M KJIMMATHUECKMX IPO-
LEeCCOB M MPUPONHBIX KPU3UCHBIX curyaumit // M3uK. 1992,
Ne2, ¢. 3—14.

A.c. 1313204 CCCP. Cnoco6 mamepenust mapaMeTpor atmocde-
DBl M YCTPOMCTBO Anst ero ocymectnenus / M.M.Cmymbckuit,
A.B.Hemwposckuit. MKW G 01 W 1/08; B 64 B1/40.
Anppromun A., Beicrposa 3. Tlo cneny cMepua// Ilpupona u
uesoBek, 1986, No 4, c. 43—45.

Baiibakor C.H., MaprsiHOB A, H. C opOUTHI CIIyTHUKA — B 7143
radyna. M.: Hayka, 1986, 176 c.

Bamox TLB., Apomenko B.B. Crnuust B komsue Catypua //
IIpupona, 1991, Ne 4, c. 19-—25.

Buak T1., JiwruHeuxkuid A.B. ITons meTeOBeNMUMH B yparaHe
Tunfept — 10 AaHHBIM M3MEPEHMI CaMOJIETOB-JafopaTopuit//
Mereoposiorust 1 ruaponorus, 1993, Ne 2, ¢. 27—37.
BopucenkoB E.II., Anprep-3ammk [0.2K., KysHeunos A.A.
3ouauposanue atMocdepbl METEOPOJOTMYECKHMMY a3POCTaATaAMM.
JI.: Tuppomereousnar, 1982, 175 c.

TausGypr A.H., ®enopos K.H. HekoTOpble 3aKOHOMEPHOCTH
PasBUTHS IPUCOBUAHBIX TEYEHUI B OKeaHe, BBISBJICHHBIE TyTEM
aHaNM3a CIOyTHUKOBbIX wu3obpaxenuit // WM3K, 1984, Ne 6,
c. 3—13.

Tun3bypr A.H., ®epopor K.H. O nosepXHOCTHOH HUPKYIALNU
BOJ B CyGapxTHuecKoil HpOHTANBHOM 30He (110 nanueiM UC3 ) //
N3K, 1986, Ne 1, c. §—13.

T'peit B.M. IeHesnc u uaTeHCUDUKALMS TPOIMMUYECKHUX LIMKJIIO-
HoB // Wmrencusupie at™ocdepHblie Buxpu. M: Mup, 1985,
c. 10—31.

T'ypesud JLE. YepuuH A.Jl, TIpOMCXOXACHHUE raJlaKTUK U 3BE3J.
M.: Hayka, 1983, 192 c.

T'ymmuaa IL.FO., Cemenos B.K. ITnaneTapHas nepeCTpoiika sue-
€K TPOIMUUECKOH UMpKyIsuuu aTtMocdepbl B NEPUOL KyJIb-
MuHauuy p-Hunse 1982—1983 rr. // Mul', — 1993, Ne 10,
c. 5—13.

JpsikoB A.B. Ucnons3aoBanue uugopMaiuy o6 aKTMBHOCTH COJI-
HUA B TUAPOMETEOPOJIOTHYIECKOM TIPOrHO3UPOBAHMH Ha [JIUTEb-
nbie cpoxku (1940 r.—1972 r.)//Conneuno-atMocdhepHrIe CBI3U
B TEOPMM KJIMMATa U NPOruo3ax noropst. JI.:.Tuapomereomspar,
1974, c. 307—313.

96

3umun B.J., Knenukos HM.H., Jlazapes A.A. ¥ jap. Hc-
CNENOBAHUE KPYIHOMACIUTAGHBIX BUXPEBBIX [OTOKOB 3KO-
JIOTMHYECKH OTACHOTO XapakTepa B 3eMHOU atmocdepe // U3uK,
1992, Ne 1, ¢. 3—10.

KOMILIEKCHBIH MOHUTOPHUHI BO3/IEHCTBMIM  BYJKAaHUUYECKOTO
aspososst Ha atMocdepy ¥ kauMmar. Ikcrpecc-uHdOpManus.
Cep. 37.21, epin.3, 1986, c. 18.

Mauk Y., Maknonansy I'. Bpamenue 3emau. M. 1964 r. (cm.
Cunopeskor H.C. HepaBHOMEDHOCTb BpallleHUs 3eMIM M
nerxenue noocos/ /TIpupona, 1982, Ne 4.)

Maprteineko 0.T., ConosbeB A.A., Conopyxun A J. Camoop-
raHuzauus B TypOYJIEHTHBIX BMXPEBBIX 00Pa3oBaHUAX. MMHCK:
npenpuuatr UTMO, 1984, Ne 25, ¢. 39.

Hanuskud N1.B. Vparassi, Oypu, cmepun. JI.: Hayka, 1970,
487 c.

Tansmen 3., Herotod Y. IIUpKyISIMOHHbBIE CUCTEMBI aTMOChE-
pet. JI.: T'ugpomereomsanar, 1973, 616 c.

Ilepeblil KpyrocBeTHbIHI mojeT MOHroiedwepa // Tlpupona,
1984, Ne 10, c. 118—119.

Ilorocan X.II. Iuxksounst. JI.: Tugpomereousnar, 1976, 148 c.
IToxposckass HM.B., Illapkos E.A. HccienoBanue npocTpaHCT-
BEHHO-0YAIOBOM  CTPYKTYPBI  TPONMYECKOTO  LIMKJIOreHesa
NPHMEHUTENBHO K 3a71auaM CITyTHUKOBOrO MoHuTOpuHra // Yc-
caepoBanue 3emau u3 kocmoca. 1994, Ne 4, ¢. 3—12.
Cmyapckuit LA, AspopMHaMHMKa M IPOLECCHI B BUXPEBBIX
kamepax. Hosocubupck: Hayka, 1992, 301 c.

Cmysbcxuit L. Crokosas Teopus cmepua // UMK, 1997, Ne 2.
Xpruan AX. ®usuxa atmocdeppr B 2-x T. JI: T'mapome-
teousnar, 1978.

Ilecceruu B.IL. Uto u xak nmabmopats Ha HeGe. M.: Hayka,
1984, 304 c.

Miurc P.C. O CcTpykType yparaHoB II0 AAHHBIM MCCIEN0BA-
TEJIbCKMX camoneTos-naboparopuit // Untencusnbie atmocdep-
Hble BUXpU. M.: Mup, 1985, ¢. 48—65.

Mrane B.A. ®usuka atmocdeps. M.: 3uanue, 1965, 40 c.
Sandage A., Bedke J. Carnegia Atlas of Galaxies. Carnegie
Institution of Washington, 1994, 750 p.

Wan C.C., Chang C.C. Measurement of the velocity field in a
simulated tornado — like vortex using a three — dimensional
velocity probe// J. of the Atmospheric Science, 1972, vol. 29,
No.1, p.116—126.

ITocmynuna 6 pedaxyuio
5 gespans 1997 z.



