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Ceemnoil namamu
omya u 0eda — 3eMaenauiya
U BOUHA — ROCBAWYACNCA

IIPENUCJIIOBHE

BHuUMaHUI0 4YMTaTeNs IpeanaraeTcs MoHorpadus, IocBsieHHAas
OIHO}i U3 Hanbonee 31000MHEBHBIX NpoONeM QU3MKH U JUHAMHUKH aT-
Mocdeps! — GOPMHPOBAHMIO H Pa3BUTHIO BUXPEBBIX JBINKEHHUN Me30- U
CHHONTHYECKOTO MacIITaboB, OKa3bIBAIOIINX, B CBOKO OYEpE/lh, OIpe/e-
JISIOIEE BIUAHNE HA IIOTOJTy B IIENOM.

Bropoe (nocne ananm3a W TOMKOBaHMS MHOTOYHCIIEHHBIX AAHHBIX Ha-
Omozennit) MecTo B MOHOrpaduu 3aHAMaeT IpodieMa BO3HUKHOBEHHS H
Pa3BUTHA CUHONTHUYECKUX BUXpeH, KpaTko HasblBacMas ApoOIIeMOit IUKIIO-
refe3a. B ocHOBe mopxoza K Helf JIOKHUT ypaBHEHHE (COOTHOLIEHHWE), CBA-
3BIBAIOLIIEE U3MEHEHNE BHXPA-BO BPEMEHH TI0J BIMAHIEM GapOKITMHHOCTH C
reoctpodrueckoil amBeknuell BApTyanbHOW TeMmepatypbl. XoTd Gapox-
JIMHHBIE YNIeHBI (B BU/E AKOOMaHa OT IUIOTHOCTH | JIaBJICHVS) B yPABHEHUAX
JUISl COCTAaBILIIOLIMX BUXPS CKOPOCTH JIBIDKEHHS, KOHEYHO )K€, ObLIM H3-
BECTHBI (TIpesxae Beero, A.A.QPpuamMany), IPUIIOKEHHE 3THX ypaBHEHU K
OOBACHEHMIO HE TONBKO BO3HUKHOBEHUS BUXPEiA, HO M MHOTHX JPYTHX SB-
JIeHMH 6BUTO JAHO JIMIIE TIOCHE TOMYYEHUs 3TOr0 COOTHOLIEHHS.

He Mory He OTMETHTE HEKOTOpBIE JTFOOOTIBITHEIE AETANH, CBA3AHHEIE C
TpUBE/IeHHEM OapOKIMHHBIX "WIEHOB K BUJLy, I03BONUBIIEMY c(OPMYIHApO-
BaTh P/ TpaBUI ¥ OOBACHUTH 3T sBNEHKA. Koraa s o3HaxoMun ¢ cozep-
JKAHUEM COOTBETCTBYIOLIErO maparpada, mpexHasHayeHHOro M "OCHOB
JMuHaMuueckoii Meteoponorun” (1955 r.), aBTOpOB 3TOrO yueGHMKE, TO,
OMUMO 07106 perus, ycnbnuan: "TloueMy MBI paHbLIE A0 3TOTO He JOAyMa-
mace?". Tlockoneky nomydenue (6e3 Kakux-nuOo HONYIIEHHI) ¥ BIIOTHE
SICHOE TONIKOBaHME GApOKINHHOTO WIEHA HE BBHI3HIBAET COMHEHHS, TO, TO
npeoxenno MLU. IOauHa, pelmimi BKIIOYNTH 3TOT Naparpad B y4eOHHK
(MpaBna, ¢ HEKOTOPEIMU OTOBOPKAMH U COKPALIEHUAMH).

KoJe ckopo yCrnemHocTs IPOrHO30B NOFOAB! C MOMOLIBE) YKCIIEH-
HEIX METOZXOB 3a 50-neTHUH Nepuo akTUBHOTO UCTIONb30BaHua OBM He
JIOCTUINIA YPOBHS OIIPaBIAbIBAEMOCTH NPOTHO30B CHHOUTHYECKHMHM (Ka-
YeCTBEHHBIMM) MeTofamu (cM. ¢6. “70 met T'mmpomernentpy Poccun”,
1999, c. 44-57, a Takke pe3ynbTaTHl IPOBEPKH ONpPABABIBAEMOCTH HpO-
THO30B 10 MeToauke I'mapometuentpa PO mo Mockse u MOCKOBCKOI/I
obnacty, onmy6aMkoBaHHBIE B “MeTeoponoruu u rugponorun”, 2002,
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Ne 8, c. 124-127), To BIIONIHE MPAaBOMOYHO CYMTATh, YTO MMEHHO Kave-
CTBEHHO-CHHONTHYECKHE METOIBl AHAIN3Aa M IPOrHO3a aTtMocepHBIX
HoJyeil JOJDKHBI pa3BUBATECA M YIIIyONAThCA. K yK, BO BCAKOM CIydae,
CJIelyeT MONHOCTBIO M3XUTH MpeHeOpexNTeNIbHOe OTHOIEH e (CO CTo-
POHBI HEKOTOPBIX CIEIMANHACTOB) K KAYECTBEHHBIM NIPABHIIAM.

ITockonbky MOCHeAHWe NpeTepleld, B CBA3X C MPHUBICYCHUEM H
aHAIN30M YPaBHEHUH MJIs BUXpPs CKOPOCTH JIBIDKEHHS, CYIUECTBEHHBIC
U3MEHEeHHs, TO NOAJIekKAT IepeCMOTPY OCHOBHBIE METOAUYECKHE IOCO-
Ons 11 ONepaTUBHBIX paOOTHHKOB CHHONTHYECKO# CITyKObI CTPaHEL

Hapsimy ¢ OCHOBHEIM 3aKITIOYEHHEM IO pesynbTaTaM IpoBepku (om-
PaBIBIBAEMOCTh YUCHIEHHOIO IPOTHO3a YCTYIIAET ONpPaBBIBAEMOCTH MHEP-
IIMOHHOTO NPOTHO3a ¥ HECKOJIBKO NIPEBOCXOAUT €r0 IPH UCXOHBIX JAHHBIK
COOTBETCTBEHHO 3a 12 4 1 00 4) OTMETHM, YTO OHM He MOTYT O0ECIIEUHTh
IPOTHO3 OONAKOB M TYMAHOB: IPH OLIMOKE [IPOrHo3a, KoneOmormeiics s
pasHbIX ypoBHe# B cioe 2-1500 M or —5,1 mo 2,2 °C, obpa3soBanach Gb
CBEpXMHTEHCHBHAs (110 BOJJHOCTH) 0OJIAYHOCTE B cllyuae 6onee Hu3Koi (1o
IPOTHO3Y) TEeMIIEpaTyphI 10 CpaBHEHMIO ¢ (haKTHYECKOH MM paccesulach
CYIIECTBYIOMas 0GJIAYHOCTD TP OGPATHOM COOTHOIIEHHMM MEXAY 3THMU
TeMIIepaTypamMu (3TO YTBEPKACHUE JJOKAa3bIBAETCS C IOMOIIBIO OYeHb IpOo-
CTBIX COOTHOLICHUH, OJIHO U3 HUX IIPUBOJUTCA B I1. 7).

He MOry He OTMETHTB TOTO BIHSHNS, KOTOPOE OKA3ad Ha MOE IIPH-
crtpactie k mpobiieme BuxpeobpasoBaHus (4 AuHAMUKe aTMOC(ephl B

“nenom) E.H. Brnnosa u U.A. Kubenp, cHayana kak JeKTOpHl HEGONIb-
KX, HO OYEeHb COZAEPKATEIBHBIX KYpPCOB JIekIuil B rpynne (monobHoi
HEIHEIIHEH MarucTparype), kotopas ObUla co3nasa B BricieM BOCHHOM
TUAPOMETEOPOSIOTHIECKOM MHCTHTYTE UL NOBBILICHUS KBanu(UKauuu
B 06J1aCTH JONTOCPOYHLIX [IPOTHO30B MOTOJBL, a 3aTeM KaK pyKOBOJUTE-
JIp MOMX CTaKHPOBOK B WX JaGopaTopusax (3ech s Hamucal IepBylo pa-
60Ty, a Takxke npussn — Bmecte ¢ [.J1. Mopckum — ydacTre B pacueTax
MepBBIX UKIOHOB 10 MeToauke E.H. BHHHOBOH)

BonpIyio poib B PasBUTHH JUHAMUKY, METOAOB YHCICHHOIO npo-
THO32 M MOJENHpOBaHHs aTMOC(HEpPHBIX IPOIECCOB CHIrpas CEMUHap,
KoTOpbIM pykosoauH (B 40—60-e roxasl) M1.A. Kubens, a 3atem (B 60-90
ronpl) akagemuk I".J1. Mapuyk. Ha 3ToM ceMuBape o6CyXIanuce HO-
Beliiye pe3ynbTaTsl B 001IacTH AMHAMUKH aTMocdephl U MPOrHo3a I1o-
romsl. B TeueHne Heckonbkux AecaTwineTdil (10 80-X roJ0B BKIIOYM-
TEIBHO) 4 ¢ GONBIINM YOBOJECTBHEM HE TONBKO JOCTATOYHO PEryJsp-
HO IIOCeIail 3TOT CEMHHAp, HO U BBICTYIA Ha HEM ¢ JoKIajamu (B Ha-
CTHOCTH, TI0 pe3yJibTaTaM NepBoil ¥ BTOPOH AuccepTaluit).
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3amoMHUIOCH MHE OfHO K3 3ameudanmil .M. Mapuyka, kak Helb3s
Tyulle XapaKTepH3yiolllee TO COCTOSHHE, B KOTOPOM OKa3aJIuCh HCCIeo-
BaHUA B CBA3M ¢ yBieueHueM OBM (B ymepb Gonee riybokoMy aHanusy
arMoc(epHBIX npoueccoB): “Celuac MHOro AyMaTh He HaJ0, BBIIMCHIBAK
ypaBHeHMs M cuutail cebe Ha MamuHe”. Kak clnecTBUe, cefyac O4YeHb
MHOTO CYeTa M MaJio BHOBb YCTaHABINBAEMBIX 3aKOHOMEPHOCTEH.

Kpome Hammx crarteil (He TOJNBKO IO KadeCTBEHHO-(PM3MUECKOMY
aHAMU3Y, HO U TI0 YHCJICHHOMY MOJENMPOBAHUIO LIMKIOTEHE3a), BO BTO-
poii MOJIOBHHE MPOIILIOrO Beka (B OTIIMYME OT MepBoi, Koraa 3Ta Mpo-
OiiemMa MUPOKO 00CYKAanack KaK y Hac, Tak U 3a pyOexoM) JIHIb B pa-
O0orax E.H. BiauHoBoii M HeKOTOpBIX ee mociegoBaTesnell obpaiieHo
BHMMaH¥e U olleHeHa (B NuHeHHOM NpUOIIKeHNH) POk 6apOKIMHHOIO
¢daxTopa B GOpMHUPOBAHHM ¥ 3BONIOLMM JUIMHHBIX BOJH HABIEHMA H
TeMIepaTyps! (3aMeTHM: OHa IOJBL30BaNach TOJBKO chepuyeckoit cuc-
TeMO KOOPMHAT U HUKOT/A He pHBIeKana u306apuyeckylo).

Eciu eliie y4ecTb, 4TO, Hapsay ¢ OOLIMMH MPUYUHAMH, MHOTO BpeMe-

HH (MECSIIBI U JKE TOIBI) 1 1 MOU YUYEHUKH MPOBENH 33 apu(PMOMETPOM,
TO HaZO JI TOBOPUTE O TOM, Kak s (BMeCTe ¢ MHOTHMH JPYTHUMH) KA [0~
ABNEHUSA Y Hac SNeKTPOHHBIX BBMUCHMTENbHBIX MaumH (OBM). Ecrect-
BEHHO, YTO, HaYMHas CO BTOPOii mooBUHEI S0-X rofioB, 5 He YITyCKall BO3-
MOXXHOCTH mpuBieds OBM 1isi MOJENHpOBaHWs Pa3iMYHBIX SBJICHHA
(npesxze Bcero, 00J1aKOB M TYMAHOB), @ HECKOJIBKO TO3Ke — IS pa3paboTku
YYICTIEHHBIK MOJIeJIeH IPOTHO3a TOJIEl 00JIaKOB, TYMAHOB U OCAZIKOB.

Bce 3TH CBEJIeHUS NPUBOXKY MCKIIOYMTENBHO UL TOTO, YTOOBI noz-
YEPKHYTh 3aHHTEPECOBAHHOCTL U MOCHIBHOE yJacTHe B paspaboTke aKTy-
aNbHBIX Mpo0JieM AUHAMHKH aTMoc(ephl U IPOrHO3a MOroE! ¢ MOMOIIBIO
YHCIIEHHBIX METOHOB, peaju3yeMbIx Ha OBM. 910 — ¢ ofuoi cTOpoHEL A ¢
JPYTO¥# CTOPOHBI, /11 TOTO, YTOOBI YTBEPKJaTh: OBICTPHIX YCHEXOB B YHUCTO
KONMYECTBEHHOM IPOTHO3€ COOCTBEHHO IMOrofk! (KOJTMYECTBA M BOJHOCTH
00611aKoB, TOMUMHEL U BOJHOCTH TYMAaHOB, HHTEHCHBHOCTH OCAJKOB M JIp.)
BpsAI JI MOXKHO OXKMIATE JEKE B TeUeHMe BCero 21-ro Bexka. Y& OUeHb UyB-
CTBUTEINBHEIL 3TH XapaKTePHCTHKU K BIMSIOIMM Ha Hux (akropaM. B uact-
HOCTH, YTOOB! OLIEHUTH BOAHOCTH OONaKa WM TyMaHa, PaBHO KaK IIpefcka-
3aTk M caMbli (akT oOpasoBaHW KX, TEMIEpaTypa BO3MYXa MOIDKHA OBITh
H3MEPEHa M IpeAcKazaHa ¢ norpemHocThio He Gonee 0,2-0,3 °C. CosceM
HEeZIaBHO TokasaHo (cM. “OnTHka arMocepsl 1 okeana”, 2001, Ned; 2003,
Ne2), uT0 MOMHMO aJBEKTHBHBIX, TYPOYJICHTHBIX ¥ PAIMAIOHHBIX IOTOKOB
TelJla ¥ BJlard B CaMoit aTMocdepe BelKa pollb MPUTOKA MX U3 MOYBEI ({10-
rpenHocTs pacuera B 10-20 % Bezer k MCUE3HOBEHHUIO TyMaHa).




OG6craHOBKa HAa CETOJHS TaKOBa, YTO €CIM KTO-THOO He 3HAKOM C
TIpaBIJIaMH [UKIIOT€He3a Ha OCHOBE YPAaBHEHUS BUXPS WIN HE PUEMIIET
TaKol MOAXOM K 3TOif mpobiieMe, TO OH BOOOIE HE MOXKET OTBETHTh HA
BOIIPOC, [T0YeMy 00pa3yercs i pa3BUBACTCS IUKIIOH.

OcTaHOBIOCH ellje Ha CBOMX YYEHHKaX, oO0llee YHCIO KOTOPBIX
3HauuTensHo (cBhiie 40). Peub uzet o TeX, KTO BBIIOJHMUI IOJ MOUM
PYKOBOICTBOM KaHJMJATCKUE JUCCEPTalUu (CeMb M3 HUX [OTOM 3allH-
THIIM ¥ IOKTOPCKHUE). YIIOMSAHY TaKkXe PYKOBOJICTBO JUILIOMHBIMH IIPO-
eKTamy — oO1uM ducioM cBslie 300.

W3 yuenmnkoB Ha30BY, mpexae Bcero, I1.K. Jymknna u E.I'. JJomo-
HOCOBa, BBIIONHMBIMX JuUccepTaliid B JIEHMHIPangCckodl BOEHHO-
BO3IYIIHOM (IO3Ke — KOocMUuecKoil) HKeHepHOH akagemuu uM. A.D.
Moxaiickoro. OfHaxKo Kak pa3 B 3TO BpeMs IIOCTYIHIA B OAHO M3 IOA-
pasnenenuii MunucrepctBa O6oponsl nepsas B Coserckom Corose
DBM “Crpena”. Koraa ynanoch H0OWTECS, 4TOOBI OBUIO BBIAENCHO HE-
KOTOpOE BpeMsi Ha pa3pabOTKy MpOrHO3a Iorojpl, k pabore Ha DBM
Obuti mpuBneyeHsl Jyirkud 1 JIoMOHOCOB.

Xots u xadenapa, v GakyIpTeT HYXKJAIUCh B HHX, OJIHAKO, KOrjia
H.A. Kubenb obparuics ¢ npock00ii HarpaBUTh UX B MOCKBY BO BHOBb
OpraHM30BaHHYIO NTabOPaTOpUIO, aKaJeMHs YJOBIETBOPUNIA 3Ty NPOCh-
Oy. Jymxuny u JIOMOHOCOBY IPHHANIEXKUT 3aciyra pa3spabOTKH U pea-
mzaimu Ha DBM mepoit B CCCP ruapoAMHaMUUeCKoll YUCIEHHOM
MozeNnu mporHo3a nons fgaBineHus (1957-1959 rr.), B ocHOBY KOTOpO#
nonoxena padora I'M1.Mapuyka u H.W. Byneea (1958 r.).

Heckonpko nozxke (1960 r.) JI. MarBeeBbIM NIpH y4aCTUH ELIE OJHOIO
yuennka (IO.I. JlymeBa) paspaboTaHa W peanu3oBaHa Ha OBM mepsas
TUAPOAMHAMUYECKas MOJENb IIPOTHO3a IIONECH TEMIIEPaTypel, BIAXHOCTH,
0611axoB 1 ocankoB. [TpuopuTeT pa3paboTKH 3TUX MOZeTell oTMeyancs He-
CKONBKMMH yueHbIMU (HazoBy 3ziech akafl. A.C. MonuHa 1 ero MoHorpa-
¢umo “TIpornos morozs! kak 3amada ¢usuxn”’, 1969; crareu akan. I.C. I'o-
yuipHa 1 akag, M. Byapiko B «bonsioii COBETCKOH SHIMKIIONENN,
1977; 0630pst U.A. Kubens u E.H. Bisosoii B ¢6. «50 J€T HeHTpy ruapo-
METEOPOJIOTHYECKIX IPOrHO30BY», 1979; «MeToauKa MporHo3a moroAsl Ha
5 — 7 mueii» FO.B. Xpabposa, 1959, a Taroke HeKOTOpbIe M3aHus 34 pyde-
som). Cpeiil yICHUKOB 3HAUMTENbHBIA BKIIJ B PEIU3AIMIO MOJIeIell Ha
9BM suecmu JLIL. Brixosa, B.H. Kosnos, C.A. Conparenxo, P.H. Edpe-
moB, H.A Kamvuus u ap.

JI. MaTBeeB



Kax MH020 Mbl 3HGEM U MAK MANLO NOHUMAEM
A. Ditnnoreitn

Ana noeozo nem Huvezo bonee 8pedrnozo,
Yem cmapoe 3abayscoenue
Tere

BBEJEHHE

Kaxzomy atMochepHOMY poueccy, ABHIKCHIIO U SBICHHUIO MOXHO
COOTHECTH XapaKTepHbI NPOCTPaHCTBEHHBIA W BPEMEHHOH pa3smep
(macwitab). B 3aBHCHMOCTH OT ropH30HTaNBHOrO pasmepa (L) Bce mpo-
Hecchl ¥ JABHXKEHMA NONpasAeliloTCA: Ha rinobanbsHbie — L cpaBHEMO C
pazuycoM HIH JTAHOM 9KkBaTopa 3eMnH; KpyHmHOro (Maxpo) MM CHHOII-
THYecKOro Macmraba — L cpaBHEMO ¢ muHOM MarepukoB (10° —10°
KM); cpefiHero (Me30) macmraba — L ~10°-2-10% km; menkoro (Muxpo)
macmraba — L ~107'-10° m.

IpennaraeMas BAMMaHMIO YUTaTE]] MOHOIPaQUs HOCBALICHA MPO-
yeccaM M SBNSHASM CHHONTHYECKOrO M cpenHero Macmraba. BpemeH-
HOM MacuTab Takux SBIEHUt cocTapiser coorBeTcTsenHo 10° cyTox u
10°-10 u. Hauboubliee BHUMAaHHE B MOHOTpadiK yAEAeHO HOMYUSHHIO
H Ka4yecTBEHHO-(PU3MYECKOMY aHaNM3y ypaBHeHUH, OUHCHIBAIOUIAX SB-
NEHHE; YCTAHOBJCHUIO 3aKOHOMEPHOCTEH W3MEHEHMs BENHYMH H SBIIE-
HHIf BO BPEMEHH, BHIABICHUIO U TOJKOBAHHIO CBs3€il ONHUX BENWIMH H
SIBJIEHUH C APYTHMH, TOJIKOBAHMIO JAHHBIX HAaOMIOACHWMI ¥ Pe3ylLTaToB
YHCIIEHHOTO MOAETMPOBaHHS.

Kax u B moboM apyrom pasjene dusuku, B pusuxe arMocdeps
HCCIIeJOBaHKE JEOOOTO SBNSHHs HAYMHACTCH C ONBITHBIX JAHHBIX, B Ha-
LIEM CiTydyae — 4amle BCEro C INPU3EMHBIX M BBICOTHBIX HaGMIOCHMI
(u3mepenuil) Ha ceTH cTaHUM# U 0bcepBaTOPHit.

B monorpaduy mpeAnpuHATa HONBITKA NPUBIEYs W MOABEPrHYTH
aHaNu3y KaKk MOXHO OofBHIE ONBITHBIX AAHHBIX, YTO NPEACTABIAETCH
BIIOJNIHE ONpPaBJAHHBIM: YBACKIUUCH YHCHSHHBIM MOJETMPOBaHHMEM, B

nociieJHHe AECATWIETHUSA MCCIIEA0BaTeNl BCE MEHBIIE YACIHAIOT BHAMA- -

HYs aHauuM3y MaTepuanoB HabmrOAeHMil: M3 OrpOMHOro GaHKa CHyTHU-
KOBBIX JAHHBIX HPOAHANM3UPOBAHO, B JIyullleM ciy4ae, 2-3 % . B eme
XyameM (0 MCMONB30BAHKIO) MONIOKEHNUN HAXOAATCS JaHHBIE NPH3EM-
HBIX ¥ a3POJIOrHYECKUX HaOIIIOASHHIA.




Bbonbume Hagexnpl Ha yrirydneHue Teopus atMochepHEIX Iporec-
cOB BoOOmIE ¥ IpobIeMBl 0Opa3oBaHUsl M Pa3BUTUS BUXPEBBIX JIBHKE-
HHUI CHUHONTHYECKOro MaciuTaba, B YaCTHOCTH, BO3NMArajuch Ha 31CK-
TPOHHBIC BBIYUCIUTEIbHEIE Mamnabl (OBM), mupokoe BHeApeHHE H
WCTIONH30BAHUE KOTOPBIX Hawanoch B 50—60-x romax NMpoOIINOro Beka.
Ve Ha OJHOM M3 IEPBHIX COBEIAHMH 110 HCNONBL30BaHHIO DBM B nc-
crenoBarenbckoi u onepatuBHo# pabote U.A. Kubens 3assun: «Teneps
MBI 06cUMTaeM U npejacKakeM moOoH BUXpPE — OT KPYTSILErocs 3a OK-
HOM Ha necke (COBelaHue npoxojuino B JioarompyJHoMm) [O BUXpeEi
rnobansHOro Maciraba”. B.A.byraes, obpaiascek k creupanucraMm Mo
9BM, reomHoKkpaTHO mpu3bBAT: “CMomenupyiite Ha OBM nuxion — ot
3apOXKIEHHA 0 MONHOTO PAa3BUTHA M HOCIEAYIOLIETO 3aTyXaHus .

Kax yxazano B «IpenucnoBumn», nepBoic MOACIH MHAPOANHAMHYE-
CKOro (4HICJIEHHOrO) MPOrHo3a noJieit JHapieHus, TeMieparypsl U obna-
k0B Obutn peanusoBanbl Ha OBM «Crpena». CoBEpIIEHHO €CTECTBEHHO,
410, KOrja ObUTM CO3[aHbl ¥ CTadH JOCTYHHBI HOBBIE Gojee MOUIHEIE
OBM, nayanack pazpaboTka Mozeseil ¥ METOJOB YHCIEHHOrO IPOrHo3a
NOTOABl BO MHOIMX HayyHBIX 0EHTpax: [ HapoMeTeoposoraueckoi
cyx6pt (Tuapomernentp CCCP, 'nasnas reodmsndeckas obcepparo-
pus um. A.W. BoeijikoBa, psin persoHanbsubix HUTMM). Akapemun Hayk
CCCP (BrruciurensHblii neHTp Cubupckoro otaeneH#s, WHCTHTYT
BBIYUCITUTENHHON MATEMATHUKH ), BLICIUMX Y4eOHbIX 3aBeICHA.

CnoB HeT, ¢ momoLeio O9BM penieHo Hemalo 3ajad caMoro pas-
JIMYHOTO cofepxanus. ¥ Tem He MeHee rnaBHas IpobiiemMa — IIPOTHO3
noroAbl — He NMPOJBUHYTA Tak AANeKo, Kak okujanock. Peus uaer, npe-
ke Bcero, o0 o0pa3oBaHHM KU Pa3BUTHH CHHONTHYECKUX BHUXpell —
[NIaBHBIX MOrofo06pasyroumx 00bEeKTOB M O Pe3KOl NepecTpoiKe CH-
HONTHYECKOH 06CTaHOBKH, IIPOTHO3 KOTOPBIX MO-MIPEXKHEMY BCTPEYAET-
¢Sl C HEMAaNBIMH TPYINHOCTAMH. OCHOBHOM NPUYHHON TaKOro COCTOSHHA
MPOTHO30B ITOTOASI CIYXKHT, IO HallleMy MHCHUIO, Cliabas U3y4eHHOCTh
$U3NIECKUX MPOLEccoB, GOPMUPYIOLUIMX MOroAy. JTO 3aKIFOYEHHE OT-
HOCHTCS MpeXk/ie BCero K mporeccaM, CBA3aHHBIM C BOJSHBIM IapoM H
ero (a3oBpIMU nepexojiaMi. B TakoM e TOJI0KeHNN HAXOAATCs pafna-
HMOHHBIE TIpotecchl. [IpuBeeM NHINE HECKONbKO mpumepos. Jlo cero
BpeMenn He cOpPMYIHPOBAaHBI HAYAILHOE ¥ IPAHUYHOE YCIOBHUS Ui
BIKHOCTHM: KaK [MPABWJIO, NONAraloT TIOCTOAHHOH OTHOCHTENBHYIO
BIKHOCTh. Mciapenue ¢ HeGonbInoil momanky (Tana MeTeopoioruge-
CKOU) paccUMTHIBAETCS C YIOBIETBOPUTENBHOH TO4HOCTHIO. OnHako
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CKOJILKO MCIapseTcd BIard ¢ IMOBEPXHOCTH TOpOAa, JEeCHOro MaccHsa,
[OJs — Ha 3TOT BONPOC HET OTBETA. A Belb HMEHHO NPUTOKH BOISHOIO
Iapa onpeneNnstoT 0bpazoBaHue 06akoR, TYMaHOB, ocafkoB. IloToku u
IPUTOKM PajHalBy YIOBJIETBOPUTENBHO ONpeneistoTcs Lia Ge3o0nau-
HOH armoc(epsl. OxHako HmpU 00JAaYHOCTH, OCOOEHHO He CILIQIIHOM,
HCTIOJIB3YIOTCA JIMIIb HEKOTOPhIE IMIUPHIECKIE COOTHOMICHHUSL.

B He ny4ineM IONOXKEHUM HAXOAWTCA NMpobieMa paciupocTpaHEeHNs
TeIlia ¥ BJIaru B JAEATENHEHOM CJIO¢ CYHIM U OkeaHa. OIeHKH e [TOKa3bl-
BalOT, YTO TEIUIO (SBHOE M CKPBITOE), IOCTYMAIOLICE H3 MOYBLI M BOXBI
(Ha Mope), UrparoT BXKHYIO POJIb B M3MEHEHUH TEMIIEPATYpPhl B JPYrHX
METCOBENHNYHNH, B 00pa30BaHUN TYMAHOB M 00JIaKoB.

Bropoit npuunno# OTCYTCTBUS KPYNHBIX AOCTIDKEHHUH B IPOrHO3€
MOTOABI CllefyeT CYUTATh HEYy4IeT HEKOTOPhIX CYIIECTBEHHBIX (PaKkTOPOB.
Cpenu Hux — GapOKIMHHOCTE cpelpl. O ToM, uTo atMocdepa BCiogy U
Bcerga 6apoKnHHHA, CBURETENBCTBYET YpaBHEHUE COCTOSHUA, U3 KOTO-
POro cieAyeT: IIOTHOCTh He MPOCTO 3aBHCHUT, a 6oJiee CHIIBHO IO CPaB-
HEHMIO C JaBJIeHHMEM 3aBHCUT OT TeMrepaTyphl (Mo kpaliHel Mepe, Ha
(uKCHPOBaHHAIX YPOBHAX). MHOrOYMCIeHHbIE JaHHbIE M OMBIT aHANH3A
CHHONTHUYECKUX MAaTEpHaNoB YOXIAoT: GakToOp ITOT MrpaeT CYIecT-
BEHHYIO poib B OpPMUPOBAHMY ITOJICH JaBieHUs U APYrHX METEOBEIH-
4¥H, 0COOEHHO B 00pa30BaHHU U Pa3BUTHM CHHONMTHYECKMX BUXpel, aT-
MocdepHBIX (POHTOB U (QPOHTANEHBIX 30H, PaBHO KaK JBIKEHHEA Myc-
COHHO-OpH30BOr0 THIA.

Bo BTopoii nonosuHe 20-ro Beka Oblia AomyleHa olIuOKa: BREACHA
m3obapuyeckas cucTteMa KoopAuHAT. B Hell mpu coXpaHeHHH TeX Xe,
KaK ¥ B JEKapTOBOM CHCTEME, TOPU3OHTAIBHEIX KOOPAMHAT, BEPTHKANE-
Has KoopAuHaTa (BBICOTA) 3AMEHEHA, 10 YPABHEHMIO CTATHKH, Ha JaBle-
HHE BO3Ayxa. BMecTo KapT (MKCHpOBaHHBEIX YPOBHEH, Ha KOTOPBIX Ha-
HECEHBI JaBieHNe U Apyrue METeOBENUYUHEI, CTAIHM CTPOUTH KapTHl BHI-
COT- H306apHYecKuX MOBEPXHOCTEeH — Tak Has3blBaeMble KapThl Oapude-
CKoif Tonorpaduy.

Ipu pane nomyuienuH, HAYMHAA ¢ HCXOJHBIX COOTHOLICHMH, ypas-
HEeHuA JUHAMUKH atMocdepsl (YpaBHEHMS ABHKEHMS, HEPa3PHIBHOCTH,
OPUTOKOB TeMNIa M BONAHOTO f1apa) B M300apuiecKoi cucreMe KOOpau-
HAT NPUBOAATCA K BHAY, He COIEpXALIeMy IUIOTHOCTH BO3IyXa. DTOT
PEe3yNBTaT BRIAAETCA 32 3HAYMTEIbHOE JOCTIDKEHHE — He HaJ0 pasMbIIi-
JATh, KaK YYeCThb BIMAHHE IUIOTHOCTH (B YaCTHOCTH, 3aYeM BBOAUTH
npubnwkende ByccuHecka). OfHO M3 CYIUECTBEHHBIX MOMYMEHWA —
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OTOX/JECTBIIEHHE Ocell KOODAHHAT X, U },, KOTOpHIE B M300apHyecKo
cHCTeME AOJDKHBI OBITh HANPABNEHH! 110 KacaTeJbHBIM K u300apuieckoit
NOBEPXHOCTH, C TOPU3OHTAILHBEIMY OCAMUY X H ) JEKapTOBOH CHCTEMEI.

B neficTBUTENBHOCTH MEpeXxo kK m30bapuyeckoil cucreme KoopAu-
HAT COUPOBOMAACTCS PAOM HeJOCTaTkoB. [ aBHEBII cped HUX — MOTe-
psi GapOKNIMHHBIX WIEHOB (IIPONOPUHOHANLHEIX AKOGHAaHY OT JaBIeHUA
M INOTHOCTH WJIM TeocTpOodMIecKoil aBeKLH BUPTYalbHO! Temiepa-
TYPBI) B YpaBHEHUAX Ui COCTABISIONMX BUXPSA CKOPOCTH BETpa, B BEI-
paxkeHuu NS JAMBEpPreHiuu reocrpoduueckoro BeTpa u Ap. He menee
CYIIECTBEHHO TO, YTO HeNb3s B N300apuyeckoil cucTteMe IONYy4HTh yPaB-
HEHWS IS BUXPEBBIX JBIKEHHN (UUPKYIAOUA) B BEPTHKAILHBIX
IUIOCKOCTSX, TIOCKONBKY TPEThE YpaBHEHME ABIDKEHHS CBEJEHO K ypaB-
HEHUIO CTATUKH M HCTIONE30BAHO MPH BBeICHNM HOBOH (M300apnyeckoi)
CHCTEMBI. 3aMETHM, YTO BHUXPEBBIE ABVIKEHMS B BEPTHKAIBHBIX MIOCKO-
CTAX CIy’KaT OCHOBOW TaKMX WUHpPKYJSUMI, Kak MyccoHHas, Opu3oBad,
rOPHO-IONUHHAA, BO ()POHTANBHBIX 30HAX U JAP.

IpencrapiseTcs He BIONHE JOTMYHBIM CIIOMKHBIIEECS IIOJIOKEHME!
JULSL YPOBHS MOPSI CTPOSITCS CHHONITHYECKHE KapThl (¢ HaHECCHHBIMH Ha
HUX 3HAYCHHSAMM JaBIICHMS), A APYTHX YpOBHEH — KapTel GapHdecKoi
tonorpaduy (c HaHECEHHBIMM Ha HHUX BBICOTAMH W300apHuecKuX IO-
BepxHocTei). Vi3BecTHEI G0oMbIIHe TPYAHOCTH, KOTOPhIE BORHHKAIOT IIPH
3aIMCH TPaHWYHEIX YCIOBHI BOIM3K noaepxnocm 3eMiiu P UCIIONb-
30BaHUH M300apHUecKOll CHCTEMEL.

Henp3s He OTMETHTE €IIe O[HOH 0C06eHHOCTH M300apuiecKol cuc-
TEMBI 1 OCHOBAHHOTO Ha Heit MeTona Gapuueckoif Tonorpagun. HMspect-
HO, uTo abcomoTHas BeicoTa (H),) H306apuyecKoi IOBEPXHOCTH 3aBUCHT
OT JIaBJCHMSA Ha YPOBHE MOpPS M CpelHell BUPTYyaIbHOH TeMIepaTyphl
cronba BO3Myxa MexIy YPOBHEM MOpd M 3TOH NOBEpXHOCTEID. Temre-
parypa U TeM Ooliee BIRXHOCTh BO3AYXA H3MEPAIOTCA CO 3HAYUTENLHO
GonblIell MOTPeIHOCTRIO, YEM JABJIEHHE (OTHOCHTEBHBIE TIOTPEITHOCTH
U3MEPEHHs TeMIEepaTypsl NPMMEPHO Ha NOPANOK Oonblue, 4eM JAaBie-
Hust). EcTecTBeHHO, 4TO BBICOTa H, OmpeneiseTcs C NOTPElIHOCTHIO,
CYINECTBEHHO TPeBBIIAroIe OIubKN H3MepeHHs AaBICHUS.

CcruiaroTes eIe Ha TO, YTO IIOTPELIHOCTH, BOSHUKAIOIKE 3a CYET
nepexona K u300apuyeckoil cucteme, Majbl. B AeMCTBUTENEHOCTH OHHU
BEJIMKK B 0GJIACTAX C YBEIMUEHHBIMY TOPH30HTAIBHBIMA I'PafUeHTaMH,
T.€. TaM, T7I€ TOJNBKO ¥ 3apOXKIAFOTCS CHHONTHYESCKHE BUXPU.
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O6paTuM BHUMaHUE Ha TO, UTO C elle GONBIINMHM TIOrPelHOCTAMA
CBS3aHO HCTIONB30BAHME TaK HA3BIBAEMOH M3dHTPOIMMYECKON CHCTEMBI
KOOP/IMHAT, MOCKOJBKY HAKIIOH M39HTPONMMYECKUX MMOBEPXHOCTEH BCHO-
Ay GoJblle HaKkIOHA H300apUIeCKHX TIOBEPXHOCTEM.

Ccrutky Ha NMUTEpaTypHBIC HCTOYHUKN OPUBOAATCSA MO XOIY H3J0-
XKeHus MaTeprana. 3HauMTENbHO OoJiee TONHBIE CIMCKHM JIUTEpaTyph
TpMBEJEHEI B IUTUPYEMBIX CTAThSX aBTOPOB MOHOIrpaduu.

BripaxxaeM B 3akirodeHue npusHarensHocTh akan. K., Kouppars-
€BY, B3gBIUEMY Ha ce0s TpyJ IO O3HaKOMJIEHHIO ¢ MOHOrpadueii u Bel-
CKa3aBHLIEMY DP:AJ MOJIE3HBIX 3aMEYaHuil.
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1. CHHOHTHYECKHE BUXPH
B ATMOCO®EPE U OKEAHE

1.1. OcHoBHbBIC HOHATHSA

Baxueiinyro pons B (popMUPOBaHUM U KONEOAHUSAX ITOrOIB! U KIIH-
MaTa WIpaloT BHXPEBEIE JBIDKCHHUS BCEX pa3’MepOB, a CHHONTHYECKOIO
Mmacnitaba B ocobenHocTH, K mocneJHUM OTHOCSTCS] BUXPH C XapaKTep-
HBIM TOPHM3OHTAIBHBIM pasMepoM mopsaka 10°-10° xm B aTMocdepe u
10'-10% kM B okeaHe.

Buxpb ckopocTH BeTpa (ABIKEHHS BO3/(yXa MIIH BOBI OTHOCUTEIE-
HO TBepoil MoBepXHOCTH 3eMin) HpelcTaBnieT coboii Bektop £, npo-
eKIHMH (COCTaBIAIOIIME) KOTOPOro Ha OCH X, y, z AeKapToBoit (mpaBoif)
CHCTEMBI KOOPIUHAT UMEIOT BUJL:

ow v ou ow ov  Ou

= Q = ——— Q = ————— 1.11
ayaz’yazax’zaxay’( )

X

CIE 4, v, W — IPOEKIKH CKOPOCTH BeTpa Ha Te e OCH X, J, Z, IPH ITOM
OCh z HAIpaBjIcHa MO HOPMAaIH K YPOBEHHOW NOBEPXHOCTH BBEPX, T.e.
IPOTHBOIIONOKHO HAITPABNEHHIO YCKOPEHHA CBOOOTHOTO MajieHus (g).
Hepeiko GbiBaeT yOOGHO MPEACTABUTEL BUXPE (2 B BUIE BEKTOPHOTO
TIPOU3BEACHUA
Q= Vxec (1.1.2)

oneparopa V=id/&+ jo /& +kE/ Ha cKopocTh  BeTpa
¢ =iu + jv + kw (30ech i, j, k — eNMHWYHBIC BEKTOPH! (OPTHI) BAOJID
oceil x, y, Z COOTBETCTBEHHO).

IMpencrapnss BEKTOPHOE MPOU3BENCHNE B BUE MATPUIIEI TPETHETO
Topsi/ika M pacKpeIBas ee, MpuxoauM K BeipakeHusM (1.1.1) ans npoek-
nuit BUXPAL.

KpoMe IBIKEHMS OTHOCHTENBHO 3EMHO# IOBEPXHOCTH, aTMOc(epa
HONTHOCTBIO YYacTBYET BO BpAILATENIbHOM JBIDKCHHH 3eMIM Kak ILIaHe-
ThL. DTO O3HA4aeT, 4ro arMocdepe, MOMUMO BHUXPS CKOPOCTH BETDA,
HPHCYII BUXPh, O0YCIIOBJICHHEIH CyTOYHLIM BpaleHHeM 3eMIIH C II0CTO-
SIHHOM YTHOBON CKOPOCTBIO @ (MOAYND €€ @ = 7,29:107¢™, a nanpase-
Ha OHA BJIOJIb OCH BpaLIEHUs 3eMJIM B CTOPOHY CEBEPHOTO II0JIIOCA).

Jlerko joKasbiBaeTCs TeopeMa: BUXpb JOOOro BpallaTelbHOIO
JIBIDKCHUSA paBeH YIBOSHHOH YITIOBOH CKOPOCTH BpallleHud. Buxps Q,
MOPOX/IaeMBbIi (0, HOCHT Ha3BaHHE IIEPEHOCHOTO BUXPSL:
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Qn=20,0=20. (1.1.3)

CyMMy IEpPEHOCHOIO M BBEIEHHOTO BBIIIE BUXPS CKOPOCTU BETpa,
KOTOPBIif MOKHO Ha3bIBaTh TAKXKe OTHOCHTENBHBIM BHUXPEM, Ha3bIBAIOT
abCONMIOTHBIM BUXpeM (), :

Q.=0%o. (1.1.4)

Ecnu ock x HampaBnieHa [0 KacaTelbHOM K KpYry LIMPOTHI Ha BOC-
TOK, & OCb y — I10 KacaTelsHON K MepHAHaHy Ha CEBEP, TO NPOSKIINH Te-
PEHOCHOTO BUXPSt IPHHUMAIOT BUL:

20.=0; 20, =2wcosg, 20, = 2w sing,

rae ¢ — reorpaguyeckas mupora: 0 < @ < 90° — B ceBepHOM IOJIyLIA-
pun, 0 > @ = —90° — B I0KHOM.

Benuunny 2@, Ha3plBalOT kOpHONMCOBBIM napamerpom. Ilomuepk-
HEM, 4TO 3TOT HapaMeTp MMeET JOCTaTOYHO IVTyOOKHUH CMBICI: @, — yT-
JI0Bas CKOPOCTh, ¢ KOTOPOH BpallaeTcs BOKPYI BEPTUKAIM TOPU3OH-
TalnbHas IUIOCKOCTE Ha HIMPOTE @, 4 2, — BUXPh, HOPOXKIAEMBIH 3THM
Bpamenuem. Ilepuon I, 3Toro Bpamienus

2z _ 2z II,

I, =—=—t
6= -
w; @sing sing

Ha3bIBAIOT MASTHUKOBBIM nepronoM (3aeck 11, = 86400 ¢ — niepuox cy-
TOYHOTO BpallieHUsA 3eMilH, 3Be3Hble CyTkH). TakoB Meproy BpailleHU
MasATHHKA Dyko.

BuxpeBoe jBiKeHHe Bcerna npoucxonm B IUIOCKOCTH, HepreHId-
KynspHo# ocu Buxps. Tak, B cinydae Buxps (), ¢ BEpTUKAIBHOH OCBHIO
BpalleHHe NPOUCXOANT B FOPU3OHTAIBLHON INOCKOCTH, B Cilyyae BHXpei
Q, u Q, — B BepTUKANBHBIX MIockocTAX y0z U x0z cooTBETCTBEHHO. TH-
IMYHBIMHM BHXPSIMM CHHONTHYECKOTO Maciutaba ¢ BepTHKAIBHOM OCHO
ABIISIOTCS LMKIIOHB! X NOXOUHBI, aHTUIMKIIONBI U rpebHu. HerpynHo mo-
Ka3aTh, UCXOAS U3 Beipakenuit (1.1.1);9T0 B CeBEpHOM MONYIIAPHH CO-
cTaBismolan €, , kak npaBuiio, monoxkurensua (€, > 0) B obnacTix mo-
HIKEHHOTO U oTpuLarensHa (Q, <\Q) B 00JIaCTAX TOBBILIEHHOTO JIABJICHMA
(B FOXKHOM TOJYIIAPUM — 3HAKH (2, IPOTUBOTIONIOKHE).

Hepenko cocrapisiomyro €2, BHXpsS HAa3bIBAIOT 3aBUXPEHHOCTHIO
WM, €CTIH APYTHE COCTARMAIOLINE HE 06CYHIAIOTCS, IPOCTO BUXPEM.

15




INom4epkHeM, 4TO B GONBIIMHCTBE CIy4YacB BMXPEBOE NBIDKEHUE
TPEXMEPHOE: ONHOBPEMEHHO C BpallleHHEM B OJHOMN IUIOCKOCTH (HampH-
MEp, TOPH3OHTANBHON) HabrofaeTcs BpalleHue B JpYrod (BepTHKATb-
HOH).

ITpuBenem eme BripaxxeHue s 9HCTpodMH — OTHOWIEHUS KBapaTa
MOZYJIsl BUXPS K INIOTHOCTH BO3/yXa L.

QZQ§+Q§+Q§.
p P

Hapsany ¢ BuxpeM BaxXHOH XapaxkTepUCTHKOI IBIKeHUs atMocde-

PBI (PAaBHO KaK ¥ OKE€aHa) CIy>KHT AMBEPreHIMs CKOpOCTH Berpa (D —
BEJIMMUHA CKAISPHAs):

_Ou 6v v ow ow

53" % (1.1.5)

PasnuyaroT AMBEpPreHUu0 D, = 6u/ Ox + av/ 0y B TOPU3OHTAIBHOM

W JMBEPreHUUu D, = 6u/ Ox + 8w/ &z u Dy=0v/Oy +0w/0z B Bepru-
KaJbHBIX IUTOCKOCTAX. BenwumHa D), HazplBaeMas 4acTO TOPH3OHTAJIE-
HO¥ TUBepreHiyesi, Kak mpasuio, oTpuarensHa (D<0) B o61acTax mo-
HIDKEHHOTO (€€ Ha3bIBAIOT KOHBEpreHuwmeit) u nonoxurensua (D;>0) B
ofnacTaxX MOBBEILIEHHOTO NAaBICHUA, P ITOM 3HaKH [); OJIMHAKOBEI B
oboux MoJyiapusx.

1.2, YpaBHeHHe BHXpPS CKOPOCTH ABIDKEHHS B OapOKJIHHHOIM
aTtmocgepe

VYpaBHeHHE BUXPA CKOPOCTH OTHOCHTCS K YMCIY HauboJiee BaXHBIX
B AuHaMuKke arMocdepbl ypaBHeHUH. OHO MO3BOJAET CAENATE PAM Cylue-
CTBEHHBIX 3aKJIIOUYEHHUH OTHOCHUTENBHO pasBUTHA aTMOC(bepHBIX JBHXKC-
HUH ¥ IPOLIECCOB.

YpaBHeHI/Ie BUXpA CKOPOCTH BETPA ABJAECTCA CICACTBHEM YpaBHE-
HUit JBUOKEHHUS, KOTOPBIE 3allUIIEM B KOOPUHATHOMN (bopMe:

o8 ox Oy 0z pox
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IF345C

éV—+ug+v§v—+ 6v —la—p+2wxw—2wzu+]:'y, (1.2.2)

6t6x6y62p6y

ow  ow 6w 8w 1dp
b y— —_—X g 42 -2 +F., (123
u v— gtimu-LoV+F, ( )

TJie p U p — INIOTHOCTE M JIaBJIeHHE BO3/lyXa; g — YCKOPEHHE CBOOOAHOIO
nanenus; Fy, F,, F, — TIPOeKIHK gUIBl TpeHns (nelicTByromel Ha emu-
HUYHYIO Maccy BO3JyXa).

Crpykrypa Beipaxenuit (1.1.1) mopckaskisaer, KaK' CleyeT MoCTy-
IATH C YPaBHEHUAMH JBIDKEHHUS, YTOOBI MOMYYUTH YpaBHEHHA JUIA MPO-
€KUMt BUXPSI CKOPOCTH IBIDKeHMA. Tak, YToOBI BHIBECTH yYpaBHEHME AN
Q,, cienyer ypasHenue (1.2.3) npoauddepeHINpOBATE M0 y, a ypaBHe-
ade (1.2.2) — 10 z ¥ U3 HOJNYYEHHOTO TAKUM 00pa3’oM EPBOTO YpaBHe-
HHs1 BBIYECTh BTOpoe. MeH:d nopsAnok AuddepeHIUpoBaHu, NOTy4acM

z@)_gm o(ow_ov)_oq,
oy\or ) az\or) ot\oy oz) ot -

AHaJOruyHoO

S(2)2ls)e g2

1574

e ox o 6y ox- Oz ox

oy\ ox.

BoimpmeM eine pesynsrar AU QepeHMpoBaHHsS COCTABIMIOIIMX

rpagyueHTa nqaBJICHUA:

i(_la_PJ_i 1o 5_/’5_?_5_/0@
6y‘paz oz\ poy 20y 6z Gz dy)

MHOCKOJIBKY
] ( Bp) o(ép
y\az) az\oy)

C ydeToM mocleHHX W APYrHX (3/ech He BEIIHUCAHHBIX) COOTHO-
IIEHWH MOTy4aeM CIeXyIole ypaBHEH! M1 IPOEKIHil BUXPA CKOpPO-
CTH BeTpa Ha OCH X, ¥, z:

Poceuiicku rocyzapcrse:tbli
PRIPORLTEODOBOTHTECNE YRHBEPCHTET

BABJHOTERA 1

188196, CIi5, NauooxTunckmi ip, 98

I//

V4




+[2wy—-+2w, aMJ+L(V,0><Vp)X+(V><F)x,
&y o) p (1.2.4)
dQ,+20,) _

= —Q,+20 )(

awau)_Guav wov)
oz &

o,y M1
+[2a;za+2wx 6xj+ 2(Vprp)erWxF)y,

» (1.2.5)
d©Q.+20) _ (¢ .o, f2 ou ov) (ovow oudw
— EIRCEECE
w ., ow) 1
(2@ FRREY ayj+;(Vp><Vp)z+(‘7><F)z= (1.2.6)

IIPH 3TOM YUWTHIBATOCH, YTO JOKAIBHEIE MPOU3BOHBIE 0 BPEMEHH OT
KaXJI0M [POEKIMH TEPEHOCHOT0 BUXpsA (2@) M MBEPTeHUMS STOTO BHX-
pA PaBHBI HYIIIO. '

JIBa NOCAEHHX CJIATa€MBIX B STHX YPABHEHHAX IIPEACTABIAIOT
TIPOEKLMH HA OCH X, J, Z BEKTOPHOI'O TIPOU3BENEHNS IPAUEHTOB ILIOT-
HOCTH H JJaBJIEHHs BO3yXa

dp 6p Op g .0pdp Op§ dpdp Op g
Vprp_,(_"iﬁ__ﬁ_E)_F (_9__P__£_17_)+k(_£__P__p_17_)

Oy 0z 0z Oy 0z &x Ox Oz ox dy Oy Ox
U BUXPSA CWJIBI TpeHUS F :
OF
VxF:,'(_a&__L)_,_j(QI_TL_QFi)+ (6F an)
oy 0Oz 0z Ox 0x Oy

Ecnu tenephb jieBble M TpaBeie 4acTH ypasHenuit (1.2.4) — (1.2.6)
YMHOXHTEH COOTBETCTBEHHO Ha i, j, kK ¥ 3aTeM HX CJOXMUTB, TO IOJIYUNM
ypaBHeHue s abconmoTHOro BUxps ,= Q + 2 o:

120 _ (o vic-a,(v-0)+ Y22 (wxF),  (1.27)
dt | p2 4
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TAC OIICpaToOpsI B HpaBOﬁ JacTH UMCIOT BUJ

0 0 o1. .
Q, Ve =[ o +Q“y6y azgz-)(lu +jv+kw), (1.2.8)
ou Ov oOw
V-e)=( +f +k —t—+—. 1.2.9
Q,(V-C)=({Qu+tiQ, Qaz)(ax > azj (129

HemnocpencTeenHo# mpoBepkoil y6exgaeMcs B TOM, 9TO IPOEKIIHK
Ha OCH X, V, z IpaBoii yacTi ypasHeHus (1.2.7) COBIAgarOT ¢ IPaBBIMH
yacTamu ypasHeHui (1.2.4) — (1.2.6). B xaduecTBe npuMmepa HaiiieM Ipo-
EKIMIO Ha OCh Z JIBYX IIepBBIX CiaraeMeix B mpasoif yacti (1.2.7). Co-
rnacuo (1.2.8) u (1.2.9) a31a npoexuus pasHa
ow ow  ow ( du  ov aw)
Qu| 5+

ana_ Qay ay Qaz—a_z—_

(6w ov ]Gw (au ow )aw (814 avj
— 20t ot 20, | Qe o | =

oy oz Ox az Ox oy o Oy
20 B ) (O W), e, B
PN o) \ox azdy) e Y

Ecnmu eme BOCHOIB30BATECA YPAaBHCHHEM HEPa3pBIBHOCTH, COrjac-
HO KOTOPOMY OUBEPICHIINA CKOPOCTH BETpa

ldp

V_
(c) odr

(1.2.10)

TO C y‘IeTOM COOTHOLICHUA
d
_&_&iezpi(&) 12.11)

ypasserue (1.2.7) mia abCOMOTHOTO BUXPA CKOPOCTH JIBIDKEHMS Iiepe-
[IMIIEM B BUAE

pd(g) @, V)e+Y22VP) Loy ry.  (1212)
dt Nk ,

VpasHeHMe i OTHOCHTENBHOIO BHXPS CKOpocTH Betpa Q B
BEKTOPHOM (opMme rMeeT BUA

19




pi[ﬂ'*'zw):[(Q+2w)-V]-C+M+(VXF)' (12.13)
da\ p o’

1.3. IloTeHUANbLHBIH BUXPb

Jins ananmmsa atMocdepHBIX IPOLECCOB NPeACTaBIsgeT HHTepEC Mo-
HTHE NOTEHINAILHOTO BHXPS, BIEPBHIE BBEACHHOS HEMELKHM YIEHBIM
I. Oprenewm [26,27].

IlycTe HeXOTOpas CKaJApHAs BEINIHHA YIOBIETBOPSIET YPABHEHHMIO
BUJA

d
4P _¢. (13.1)
dt
Drolf BENMUHMHON MOXET CIYXWTh, HalpuMep, NOTEHUHATbHAST
TeMIepatypa 6 WM MaccoBas J0Jsl BOASHOTO I1apa ¢, YAOBIETBOPSIO-
mue ypaBHeHI/ISIM

9 _% 4

dr c, T dt

- TIE EpH &; — YAECABHBIC IPATOKH TeIUIa M BOAIHOTO I1apa COOTBETCTBCHHO.

HetpymHo y6eauTsCA B CIPaBELTUBOCTH CIIEAYIOLIETO COOTHOLIEHHS:
d d
ﬂaE(V¢)=(na~V)—d—‘t’i—[(sza-V)c]w. (1.3.2)

YmuoxuM ypapaerne (1.2.12) ckanspHo Ha V @:

p(w’ Zt[g D @, v} Vco{vp e J'V¢+(V><F)-V¢-
P

(13.3)
Ecnn teneps ypasHeHue (1.3.3) cnoxurts ¢ (1.3.2), To ¢ y4eToM
ypasaerus (1.3.1) moxyqum

pi(ﬂ ) @, V)s+l:(Vp p)} Vo+(VxF)-Vo. (134)
di\ p p? .
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CKaJISIpHOC IIPOU3BECACHUC

1 op Op op
a —_— —_—
= (p Vco) Qo +Qayay *Qa (1.3.5)
¥ HOCHT Ha3BaHWE NOMEHYUAILHOZ0 BUXPL.
U3 ypasrenus (1.3.4) cnedyeT, 4TO MOTeHUHAIBHEIH BUXPh B JIBH-
XKylielcs BO3AYIIHONH Macce COXpaHseT MOCTOSHHOE 3HAYeHue (ABIseT-
¢Sl HHBAPHAHTOM)

m=| 2420 goloconst, oo (13.6)
p at

IIpH CIIEIYIOUIMX YCIOBHAX:

a) ¢ coxpaHseTcs B BO3IYLIHOH Macce, T.e. ¢ — UHBapUaHTHAs Belu-
qpHa. TakoBs! IOTEHIHANBHASA TeMIepaTypa 6 IIpH afnabaTudecKoM IIpo-
Iiecce MK NCEBAONOTeHIMAIBHAA TeMIIepaTypa 6, IpH NceBoaanabdaTy-
9ECKOM IIPOLIECCE; MAaccoBas IONA BOASHOTO Hapa B HEHACHIICHHOM
BIQXXHOM BO3JIyX€ WIIH YAeJILHOE BIIAaroco/iepKaHue B HaCHIIEHHOM;

0) cuna TpeHus nperebpexumMo Mana (F = 0);

B) cpena 6apoTpolHa — IUIOTHOCTH 3aBHCUT TOJBKO OT AABJICHUA:
0=p(p); B 5TOM CITydae TpagueHThl —Vp 1 —Vp COBNANAIOT O HArpaB-
JICHUIO M, KaK CIEACTBHE, BeKTopHoe mpousBefieHue (VpxVp) o6pama-
€TCs B HyJIb.

CaMo Ha3BaHUe IOTEHIUANBHEIA BUXPEY HENb3S IPU3HATH BIIONHE

yZa4HbIM, IIOCKOJBKY BeIMYHHA 5Ta HE. MMeeT Pa3MepHOCTH BHXpA. B

HONB3y YIIOTPEOISHNA 3TOro TEPMHUHA MOXHO IIPHBECTH JIHUIb CIETYIO-
mee coobpaxenue. Ecmu I1 coxpansercs npd IBHXKEHHH BO3XYLUIHOM
9acTHIIB], @ PACCTOSHUE MeXIy OBEPXHOCTAMHU @ = const yBeIMIHBAET-
csi (TeM campiM V@ YMEHBINAETCSA), TO COCTaBIIAKOMIAA BUXp /p, ma-
pannensHas V¢, Ipu 3TOM yBEIHYHBACTCH. JTO MOXHO TONKOBATH Kak
HEKOTOPBIH TOTCHIUANBHEIH 3allac 3aBHXPEHHOCTH, CBSI3aHHBIN C rpaji-
EHTOM (), KOTOPEIH MOMET PacXO0BAThCA (Pealu30BBIBATHCS) NIPH Y/a-
JIEHHHU NTOBepXHOCTEH @ = const Apyr OT Apyra.

Cornacuo ypassenmo (1.3.4), m3MeHeHMe aCGCOMIOTHOrO BHXpA
QJ/p B. IBIKyIIeHcs MEXAY -ABYMS COCEIHHMH IOBEPXHOCTSIMHU
@ = const BO3JYINHOM Macce MPOMCXOAWT IOA BIMAHMEM: a) IPHTOKA

Tema (eCM STUMM MOBEPXHOCTAMH CITy>KaT H39HTPOIHYECKHE TIOBEPX-
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HOCTH 6 = const) WM MPUTOKA BOAAHOrO mapa (npu g = const); 6) Ga-
POKJIMHHOCTH atMoc(epsl U B) cunl TpeHus. O6paTuM BHAMaHWE Ha TO,
YTO AMBEPTCHIUA CKOPOCTH BETpa, OKA3hIBAIOIIAN, COTTIACHO YPAaBHEHUIO
(1.2.7), pmusgaue Ha U3MeHeHHe abCONIOTHOTO M OTHOCUTENBHOIO BHX-
peit, e Brmsier, cornacHo ypasaenusM (1.2.12), (1.2.13), va usmMeHeHne
otHoweHus (/o u TeM Oolee moTeHUIMaNbHOro Buxps I1.

AHanu3 CUCTeMBl YpaBHEHWH, ONMVCHIBAIOMMX aTMocepHsie mpo-
{ECCHI, [IOKA3LIBACT, YTO ATH IIPOLECCH MOXKHO pa3ZIeNuTh Ha JBa Kiacca:

1) Meanenuble (IMHHONIEPUOAHBIC) IBIKSHHUS II0OAIBHOTO U CHU-
HOIITHIECKOTO MAcINTaboB, KOTOPHIE OIMHCHIBAIOTCS NONAMHA @ U IT 1 HX
MeIICHHO! 3BOMOLMEH BO BPEMEHH, 4 IO APYIMX BEIHMYHH aamTH-
poBanb! (pucnocobIeHsl) K nomsiM @ 1 I1, T.e. OIpeResroTes 1o NOIIM
@ u I1 13 CHHXpOHHBIX COOTHOLICHUM, He COAep KalliX MPOM3BOHEIX 10
BpEMEHUY;

2) ObIcTpBIE (KOpOTKOHepI/IO,Z[HBIe) IBIDKEHUS — 3BYKOBBIC, BHYT-
pEeHHHe W TIOBEPXHOCTHBIC I'DaBUTAMOHHEIC W HHEPIMOHHBIC BOJHEL,
IIPH KOTOPBIX Konebanud noneit ¢ u 11 OTcy’I‘CTBYIOT (o kpaiiHeii Mepe,
B JINHEHHOM NPUOJIFKEHHN).

B 3ToM, Ipexie BCEro, 3aKI0YeHO 3HAUSHUE JUIs AHHAMUKY aTMO-
ctepsl uaBapuaHToB @ u I1. B LeoM IIpUBJIEUYCHHE STHX U JAPYTUAX HH-
BapMaHTOB I HCCIEIOBaHMA AaTMOCQEPHBIX IPOLECCOB OKa3anoCh
IIOAOTBOPHEIM. C MX MOMOINBIO YCTAHOBIICH AL BaXHBIX 3aKOHOMEP-
HOCTe#M, OTHOCAHIUXCA K IIpoIeccaM, HaboAaeMbIM B pasiiYHbIX CIOIX
aTMochepsl.

1.4. KauecTBeHHBI aHAJM3 yeaI0BUil 06pazoBaHus H YBOJIOHH
CHHONTHYECKHX BHXpel

[MpakTuuecku Bce HaOmomaeMmble B aTMocdepe ABMXKEHHSA HOCAT
-BHXpeBO xapakTep. B cimydac kpymHOMAcIUTaOHBIX JBIXEHHH, KOrza
"I‘OpI/I3OHTaJII>Ha$I COCTABIIIONAsA Ha 2 — 3 MOpPS/KA NPEBBIIAET BEPTH-

KanLHyrb, OCHOBHYIO DOIIb UIpaeT BEepTHKaIbHasA cocTaBiusomas ()
BHXPS CKOPOCTH JBIDKCHUS:

Q —Bx—a;

Kak nokasano B 11. 1.2., ypaBHeHue nepeHoca {2, uMeeT BULL:
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aQ Q. . o0 o0 - ou v
z — z+ z |__ z _ — 2 + —_—t — | —
o (u o VayJ v e Q’)[GX ayJ (14.1)
(wow_ouow) 1(0pp_Bpp) (OF,_ oF.
dzx &zdy) p\oxdy Oy ox x oy )
02 2mc
roe f= ( a)z) = o8P _ napametp PoccOH, a — paguyc Jemiu

%

(ock y HanpapiIeHa 110 KacaTenbHOMi K MepUIHaHY).

BemonxuMm, cinenys [1], kauecTBeHHO-GH3NYIECKUI aHATH3 YpaBHe-
aus (1.4.1). M3Menenne BUXpsA BO BpeMeHH B (PUKCHPOBaHHOH TOUKe
NPOCTPAHCTBA ONPEJCTIAIOT ClIeAyIolue $haKkTopsl.

1. Aodeexyusa euxps, obecnieunBaromas pocT ), B mepeaneil yactu
LMKJIOHA ¥ yOBBaHUe (), B ThUIOBOH. ITos BNusAHNEM HMEHHO 3TOIO (ak-
TOpa AaBlieHHE BO3[yXa B IepeJHel JacTy IUKIOHA 4acTO NajaeT, a B
TBUIOBOM pacTeT. AHAJOTHYHOE 3aKIFOUCHHE CIIPABEUIBO B OTHOIIEHHH
aHTHNUKJIOHA: B ero mepemdeil gactu ), (6yay4u MeHblne HyJA) €O
BpEeMEHEM YMEHBIIAeTCs, a B THUIOBOM pacteT. B 1enoM aJBeKTUBHBIH
(axTop obecrieunBacT EPeHOC BUXPel CO CKOPOCTBIO BETpa Ha ypOBHE
nosepxHocTd 700 mnu 500 rlla.

2. Koneexyus guxps, obecriednBaroias paclipocTpaHeHHe BHXpei
C OIHUX YpOBHell Ha ApyTHe.

3. Mepuduonanerbviil NepeHoC 8030YUHOU MACCHL U BUXPS: JBUNKE-
HI€ Ha CEBep CONPOBOXK/AETCS OCIabNeHneM HUKIOHUYECKOro U YCIIe-
HMEM aHTHIUKJIOHUYECKOrO BUXpHA, ABIKEHHE HA IOF — YCHIICHHE LU-
KJIOHMY€CKOTO BUXPS U OCJIabieHHEM aHTHIMKIOHAYECKOTO.

Ecnu TpH ciaraeMeIx B npaBoii yactu ypasHeHus (1.4.1) nepenectu

0Q
B JIEBYIO ¥ 00BEAUHHUTE MX C JOKANLHON MPOM3BONHON a—tz , TO ypaB-

HEHUE NPUMET BUI: .

%(Qﬁza?z)=—(Qz+2a,z)(%+@]_[av ow u awj—

o oy) \ax oy
- (14.2)
__L(ﬁp@p_@pap [oF, _oF,
pPlvo axdy) (& &)
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d_29 +u 9 + 9 +w 9
rne —=_—+tu—+v—+w— — it -
e o Lo 5, " OUepaTop monHol (MHAMBHIyaITb

HOM) NpOM3BOINHOH, XapaKTepH3yIOlliell N3MEHEeHHe BelNUINHBl BO Bpe-
MeHH BHYTPH IBHOKYIICHCS MaCCEL.

Cymma Q + 2@ — abGComoTHBIH BUXPB, O, + 2@, — BepTUKAIbHAA
COCTABIISIOIIAs 3TOr0 BUXps. B ciiydae, koraa o6pamiatoTcs B HyJb BCE
cnaraeMble B mpaBoit uyactH ypapaeHHA (1.4.2), aGCOMOTHELT BHXPhH B
IepeMenaomeiics Bo3AyNHOW Macce COXpaHseT IIOCTOSHHOe 3HAUeHHE
‘(Teopema Pocc6u):

Q, + 2@, = const.

. Taxum ofpa3oM, ponk IEpBEIX TPEX ClaraeMbIX B NPaBOd 4acTu
ypaBHeHns (1.4.1) B codeTaHuM ¢ JOKIBHON IIPOM3BOAHON CBOIUTCA K
MEepeHOCY B HEM3MEHHOM BHE a0CONOTHOIO BHXpA BMeCTe C JIBIDKY-
Iiefics BO3AYIIHOM Maccoit

B ypasnenun (1.4.2) Bce craraeMble B IIpaBOi 4aCTH MOPOKIAIOT
HOBBII WM U3MEHSAIOT CYILECTBYIOIIAI BUXPE YK€ BHYTpPH 3TOH Macchl
WX MOXHO Ha3BaTh AMHAMHUYECKHMH (hakTopaMu W3MeHeHHs BUXps (B
TO BpeMs KaK yKa3aHHbIE BBIIE — aJIBeKTHBHBIMH).

- 4. Jlugepeenyus 2opusoHmMAanbHOl CKOpOCMY 6empa. OTpUIATElb-
Has JUBEpreHIus (Ha3biBaeMas HepeaKo KOHBepreHLUe#) Mopokaaer
HOBBI MM YCHJIHBAeT CYIIECTBYIOIMM MKIOHNIECKUHA BUXpE; IOJO-
~ KMTeNbHAs IUBEPreHIMsA MOPOXKIAET HOBBIA MM YCHIIMBAET AHTHIIH-
' 'KJIOHHMYECKHMH BHXpPb (IEPBLIH MHOXHTENS 2@, + €; B 9TOM CllaraeMoM
BCET/IA [IOJIOKHTENEH, TIOCKOIEKY 2a;, > I |).

5. Hamenenue eepmuxansHOu ckopocmy no eopusonmany (Haubo-
Jlee 3HaUMTENbHA POJTb 3TOTO GaKTOpa B FOPHOM MECTHOCTH).

6. Bapoxnunnuiii ¢axmop. Bocrnonb3yeMcs ypaBHEHHEM COCTOS-
HUS BI2XKHOTO BO3AyXa
' P =RpT, 14.3)

rae T, = T(1+ 0,61 ¢q) — BUpTyanbHad TEMIIEpaTypa, ¢ — MaccoBas A0
Bojauoro mapa. Jlorapudmupys, a 3areM AuddepeHINpysd ypaBHEHHE
(1.4.3), nomy4aem
l@g:la_p_ia_ﬂ_’ (1.4.4)
pOs pdos T, 0Os

Ce S CIIeAyeT HOJNIOKHUTH X W Y.
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Eci elle BOCIIONB30BATHCA BHIPOKEHHAMH A COCTABJIAIOIIUX
reocTpodHIecKoro Berpa
1 op __ 1 op
YT 20,0 F 20,p0x
‘M 3aMeHUTHh IPOM3BOAHBIE OT IUIOTHOCTH BO3JyXa C MMOMOIIBIO COOTHO-
mennii (1.4.4), To 6apOKNUHHBIA (PaKTOp MPAMET BHJ

Loep ) 2. O, OT,) 45
% dy oy ox T, \ ¢ox %oy,

Kak HE IpOCTHI pacCyKOEHUA M BBIKIAJKH, O3BOJIMBIINE IIPHUBEC-
T 6apoxyMHHBIN uneH K Buxy (1.4.5), BuepBele 510 GBUIO CAEIAHO aB-
TopoM [1] summs B 1955 r. TloxuepkHeM, 9To cooTHoruenue (1.4.5) Tou-
HOe, a He MpHODKEeHHOE, MOTyJeHHOe AKOOBI IyTeM 3aMeHE! IPOeKIIniA
pealbHOro BeTpa -COCTAaBIAIOmMUMHU reoctpodudeckoro. Haobopor, 3a-
' MeHa #; M V; Ha u U v B (1.4.5) Oyner o3Ha4aTh NEPEXOA OT TOYHOTrO
TIpe/icTaBlIeH s GapOKITMHHOTO WIeHa K IPHOIIKEHHOMY. ,

Coorromenue (1.4.5) mo3Bosser B HaNIAAHOM GopMe NpeaCTaBUTh
6apoxnuHHEI ¢akTop. HamoMHmM, 9TO cyMMa

aTV aTv _ aTvg
e ey )\

(1.4.6)

OpeNCTaBisAeT COO0H aJBeKTHBHOE H3MECHEHHe BUPTYalbHOM Temmepa-
TYpEl IIPU reoCcTPOOUIECKOM JIBIDKEHHH (TeOCTPOMHYECKYIO afBEKIIMIO
BHUPTYalbHOH TeMIleparyphl). OTO U3MEHEHHE IOJIOKHTENFHO MpH aj-
BEKIMHU OoJie¢ Temoro (epeHoc BO3/Ayxa M3 oGJIacTH Tella B o61acThb
XOJIOZIa) MU BJI&KHOTO BO3AyXa H OTPHIATENILHO IIPH ajiBeKnuu Gosee
XONIOZHOTO MM Cyxoro (C MeHBIINM 3HaYeHHEM MACCOBOM onM BOII-
HOTO napa) BO3AyXa.

W3 comocTaBieHNs COOTHOLISHHiA (1 4.5)u (1.4.6) cne,uye'r, gro Oa-
POKJIMHHBIA 4ICH IOJIOXKHUTENEH IPH afBEKIMH X0Toja WiH fojee CyXo-
ro BO3/yXa M OTPHIATeNeH NPU aJBeKUNH TelUla HiM GOoJiee BIAKHOIO
Bo3Ayxa. TakuM obpasoM, amBeKIMsA XOJNOAa IOPOKOAET HOBEHA MK
YCWIMBAET UMKIOHWYECKHH BUXPE. Hepeako xonomHsl BO3AYX ABIAET-
¢ U Gonee CyxuM, a TeIbIi Bo3AyX Gornee BIaXHBIM. B aTux ciyuasx
aJiBeKUMs KaK TeIUIa, TaK M BIard JEHCTBYET B OOHY CTOPOHY, YBEIHYH-
Bas 3HaYeHHE OAPOKIMHHOTO WiIeHa.
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7. Bepmuxanonas cocmasisiiowas UxXpst Cuibl mpenus, oeticmayio-
weti na edunuynyro maccy 8osoyxa. VI3 ¢pusndeckux NpeAcTaBIeHUN U
KOJIMYECTBEHHBIX OIEHOK CJIEAYeT, 4TO IIOJ BIUSAHHEM 3TOro (axropa
ocnabmAIoTCd KaK [UKIOHMYECKWH, Tak M aHTULMKIOHUYECKUN BUXpPb
(LMKJIOH 3aMONHAETCs, aHTHLIKIIOH pa3pyLiaeTcs).

B morpaHuyHOM CJIOE, TJie BIMsIHHME CHJIBI TpeHHS Hambolee CyIecT-
BEHHO, cenpMoe cjiaraeMoe B mpaBoil wacTi (1.4.1) IpOTHBOMNONOXKHO IO
3HAKY YETBEPTOMY (AMBEPreHTHOMY) CllaraéMoMy M MMECT OJVHAKOBBIHA ¢
HUM IIOPSIOK BEIMUMHBL DTO O3HA4aeT, YTo 3TH, (HaKTOphl B 3HAYUTEIBHON
CTENEHH KOMIIEHCUPYIOT APYT Jpyra, @ KX CyMMa OIM3Ka K HyJTIO.

bonee Toro, pasHOCTD

Ou Ov oF, OF,

2@, —+t— |+ —-—==

ox Oy ox Oy
CTPOTO OGpallaeTcs B Hylb AJS BCEX MOJeNieH TOrPaHUYHOTO CIIOs, €CIH
B YpPaBHEHUAX JIBIDKEHUS MpeHeOperin HeCTAHOHAPHOCTBIO U M3MEHE-
HYEM IUIOTHOCTH BO3JAYyXa IO TOPU30HTAIH (4 UMEHHO: TaKhe JOIyIe-
By JeIal0TCsA Py MOCTPOSHHH OONBIIMHCTBA MOJeNel IOrpaHHYHOro
cJ105 aTMOChEpHI). :

Cnenyer Takke OTMETHTb, YTO UeTBepTOE (IMBEPreHTHOE) cllarac-
Moe B npaBoil yactu (1.4.1) He MOXET CIYXHTb OCHOBHEIM (hPaKTOpOM
3apOXKIEHNs] CHHONMITUYECKUX BHXpeH MO 9HUCTO JIOTHYECKUM Co00paxe-
guaM. B camom zesie, BHJ| 3TOrO WieHa yka3bIBaeT Ha TO, YTO OTPUIa-
TenbHas JUBEpreHIus (KOHBEPIeHLHs), COMPOBOXKAAIOMANACK IIPUTOKOM
Macchl BO3/lyXa K [EHTpaIbHOM YacTH, CHOCOOCTBYET 06pa3oBaHMIO HO-
BOr0 WM YyriyONEHWIO CYMIECTBYIOMIEro LIUKIOHWYECKOrO BHXDs, NIPU
TIOJIOKUTENbHOMN e JUBEPreHIIH (PacXOAMMOCTH BO3LYIIHEIX TEUEHHH
M OTTOKa MacChl BO3jlyXa U3 LEHTPAlbHON 4acTy) II0J| BIHAHKEM JMBED-
TEUTHOrO WieHa JOJ/DKCH 3apOXKAaThCs HOBBIA HIIM YCHIMBATHCS CyILE-
CTBYIOLIMI aHTUIMKIIOHWIECKUN BUXPb.

Taxnm 00pa3oM, AMBEpPreHTHBIH WwieH (eciu Obl JaXe OH MOT OBITH
OLIEHEH C YIOBIETBOPUTENLHON TOYHOCTBIO) HE MOXKET HUIPaTh BaXKHOH
poiu B 3apoxJeHun Buxpeil. Bonee toro, nomkeH ObITh GakTOp,- KOTO-
pBlii cioco0eH HeWTpaaM30BaTh BIUSHUE JMBEPTEHTHOro 4icHa (Io-
CKOJIBKY NPHM CXOIMMOCTH LMKJIOH MOXET TOIBKO 3aloNHAThbCs). Helt-
TpalM3yeT BIMSHHE AUBEPIEHTHOTO UieHa TypOyleHTHbIH 0OMEH M Io-

. PONIAEMEIN M BUXDb CHJIBI TPCHHS.
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ITockoneky CyMMa AMBEPTeHTHOTO U TypOyIEHTHOTO CllaraeMbIX
6nu3Ka K Hyo, TO, Kak cneayeT u3 ypasHenns (1.4.1), Ha omHOpOIHOM
(He TOpHOI) MECTHOCTHIO, I'le Mana poib (GakTopa, YUHTHIBAIOIIETO H3-
MEHEeHHe BEePTHKAILHONW CKOPOCTH 110 TOPH3OHTAIH, OIpENEAIOILyIO
ponp B H3MEHEHHH abCOMIOTHOTO BHXPS BO BpeMeHH B JBIDKYIIeics
BO3JYIIHOH Macce UrpaeT TOPHU3OHTAIbHAsA 6apOKNHHHOCTE aTMOCdephl.

K HacToseMy BpeMeHH HAaKOMIIOCH GONBIIOE KOMUYECTBO (HaKTH-
YECKUX JAaHHBIX, HOAKPEIUIAIOIMX 3TO 3aKmoueHue. ONHAKO Heb3s He
OTMETHTE U TOTO, YTO B JIMTEPATYPE BCTPEHAIOTCA CYXKIEHHS, COTNIACHO
KOTOpEIM 6apOKIHMHHBIA WieH Mall 110 CPaBHEHHIO C IePBEIM (aBEKTHB-
HBEIM) M YETBEPTHIM ([MBEPreHTHHIM) ClaraeMbIMH B MpaBOM 4YacTh
ypaBHenud (1.4.1)

Ho, Bo-nIepBBIX, CpaBHHBaTh GapOKIMHHbIN WIEH CeoyeT He C aj-
BEKTHBHBIM, & C PasHOCTEIO

0 0
00, [ 09, ,09,]
ot , Ox oy

paBHOH BONMM3M 3eMHOH NMOBEpXHOCTH (Te w~0) MOMHON NMPOM3BOTHOM
dQ./dt. B 3TO# pasHOCTH yMEHBINAEMOE H BEIYNTAEMOE B GOJIBIIMHCTBE
ciay4aeB (koddduuuent xoppensiuun kojednercs ot 0,70 mo 0,79) ume-
10T OJIMHAKOBEIE 3HAKM U OJHMH IOPANOK BENUYUHEL BeneacTBre 3TOro
TIOJIHAA TPOU3BOAHAA dS),/dt Ha IOPANOK MEHBIIE JOKATBHOMN MPOU3BO/-
HOH M aJiBeKIUM BHXps. UTo KacaeTcs AUBEPreHTHOrO 4YjeHa, TO, [IOMH-

. MO HeﬁTp&JIPIE!ElHHH €ro Typ6yJICHTHBIM WICHOM, OLICHHUBACTCs 3TOT YICH

110 JaHHBIM HaGJ'I}OlICHI/Iﬁ ¢ Gonbimoit IIOrpeUIHOCTEIO, ITOCKOJIBKY BCIIH-
Ka MOrpeuIHOCTh U3MEPEHUA CKOPOCTH U 0COOeHHO HaIlpaBJICHUS BETpA.
K TOMY K€ OLICHUBAIOT NUBEPreHIHIO 10 OJHOMY M3 ClIara€MEBIX, XOTS B

Ou Ov
CyMMe —a—+5 ciaracMple HMCEIOT pa3HbIe 3HAaKH, T.€. JHBEPreHIUI
29

CKOPOCTH BeTpa MpeAcTaBIsieT coboit pasHOCTh GONBIINX BEIHUMH, Ka-
3Jas 13 KOTOPBIX Ha MOPsIOK OoNble, YeM HCKOMast BeIHYHHA.

.M. Mopcko#i [2] mpuBiek A pacueTa BEPTHKATILHON CKOPOCTH,
OTHO3HAYHO CBS3aHHON C JMBEPreHIMeldl ckopocTH BeTpa, CBHINIE 10
PacyYETHBIX CXeM DasIMYHBIX aBTOpoB. OKa3anoch, 4TO OLEHKH BEpPTH-
KaJIbHOW CKOPOCTH MOJ BIMAHUEM IIOrPEITHOCTEH ONpeieNeHus UBEp-
TeHIIUH Pa3NHYarOTCs HE TOJBKO 10 3HAUSHHUIO, HO U 10 3HaKYy.
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Crnexyer Takke UMeTh B BHUAY, 9YTO OLEHKH GapOKIMHHOIO 4YieHa
aBTOpaMH, BBICK23aBLIMMM MHEHWE O Maloil POl TOro WieHa, Obuin
TIOJIy4YeHBI 10 CPEAHUM TIOJISTM METEOBEIHIHH.

/B nelicTBUTENBHOCTH, KaK XOPOIIO HM3BECTHO M3 CHHONTHYECKOH

./ IPAKTHKH, CHHONITHIECKHE BUXDH 3apOXKIAOTCA 1 JIDeTepUEBAIOT Hau-
Oonpiuie W3MeHeHHS BO (POHTANBHBIX 30HAX, IJie TOPU3OHTAIBHBIC
IPaJfeHTsl METEOBEIMYMH IPAMEPHO HAa NOPANOK Oojblle, YeM BHe
9THX 30H. Bolee Toro, He TONBKO IO CPEOHUM, a U 110 JaHHBIM (paKTude-
CKUX HaOIOAeHHI Jake HA TycTol (He roBOpS yXe O pelkoif) cerd
cranuii (HanpuMmep, B EBpone unu CeBepHO AMepuke) oneHKH 6a-
POKJIIHHOIO YlieHa CHJIBHO 3aHIDKAIOTCA (110 DINHacceHy, B JECATKH M
Jla’ke COTHH pa3).

Bonee TouHyo omeHky OapOKIMHHOTO YJA€HA MOXHO IIONYYHUTH,
[IPUBIIeKas AaHHbIE HEPEPBIBHON peTUCTpalii TeMIIepaTyphl BO3OyXa C
TIOMOIIEIO TepMorpada.

Pesyneratel 06paGoTku 3ammcedl TeMueparypsl o Jleaunrpany (c
JIEHT CaMOTHCIia TeMIlepaTypa CHIMalach ¢ BPEMEHHBIM pa3pelIeHHEM
At = 15 MuH B Teyenue 2 4 [0 ¥ IIOCIE NPOXOKAEHHUA (PPOHTA Hepes3
cramiuio) 3a 1983 — 1985 rr. npencraeieHs! B Tabx. 1.1.

Tabnuya 1.1

HosTopsemocts (%) u3mMeHeHHH TemmnepaTypel AT 3a 4acoBoil HHTEpPBAT

NpH IPOXOKACHHH tl)pom'a

Dpour AT °Cly Yucno
2-4 4-6 6—8 8-10 10-12 12 ¢pontos
XomoaHbli 3 83 5 2 2 5 26
Tenmbrit 16 50 17 17 — — 6

Bocmonp3yeMcs ypaBHEHHEM INPHTOKA TeIlla, COrNacHO KOTOPOMY
BONIM3M 3eMuOM moBepxHOCTH (TAe w= 0) agBeKTVBHOE H3MEHEHHE TEM-
nepaTypsl

aT ty ory or e

6x oy ot ¢
I7le £ — CKOpOCTh IIPHTOKA TeINa K eIWHMYHOM Macce. IIpy ajBekImu
Tella, KOrja JeBas JYacTh U IIepBOe cllaraeMoe B NIPaBoi YacTH MOJIOXKH-
TeNbHBI, BO3AYIIHAS Macca HaTekaeT Ha Ooljiee XOIOTHYIO NOACTHIIAKO-
YO TIOBEPXHOCTEH ¥ OTHAET TEIUIO 3TOH TOBEPXHOCTH (e < 0). IIpu an-
BexImu xonona o0T/ot <0,a ¢ > 0.
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Otciofia cenyeT, YT0 afBEKTHBHOE H3MEHEHHE TEMIEPATYpHl 10
Momymo Gombmre nokanbHoi mpomssoaHoit OT/8t. Iockomsky reo-

cTpoduyeckas amBeKIUsA TeMIepaTypsl Ha (poHTax (B 710:kKOHHAX) IO
MOJyJIIO IpeBbIIaeT GakTuuecKyto aapekumo I (u6o u, > u), TO A
H3MEHEHUs BUXPs BO BPEeMEHH II0J| BIMAHNEM OapOKIHMHHOCTH CIIpaBea-
JHBO CIIeAylollee HepaBeHCTBO: '

lag,|
| dr

2(02. aTvl.
|5 Tv | at |

Ipunumas s npomssopmoli OT /Ot nanbonee yacTo BCTpedaro-
meecst 3Hadenne 5 °C/q, cormacHo gaHHEM Ta6n. 1.1, monydaem cie-
IYIOLIYIO OLIEHKY:

194 5:107"¢
dt |,

Ilpu Takom 3HaueHHH MPOHM3BOAHOMN B mepeMellaronieiics BO3MyIL-
HOH Macce B TEUCHHe CYTOK IOJ BIMSIHHEM afBEKIIUH Xono4a Gopmupy-
eTcs NMKIOHMYecKmit Buxph (0> 4,3-107¢™. MiMenno Takol mopsok
BE/IMUMHE] XapaKTepeH i CHHONTHYECKHX BHXpeH, KOTopsle Habo-
JaloTCsl B IPUPOJE.

B oTaenpHBIX cilydasx ¢pOHTHl HACTOIHLKO 0600Tp;uoTcsi gyro Oa-
POKIMHHLIN (akTop yBeHI/I'-II/IBaeTC}I B 10 —100 pa3 no cpaBHEHHIO ¢ mo-

JTy4YeHHOH OLeHKOM.

Tax, xonoxneli ¢pont, cmemapmuiica 24 mapra 1982 r. mo BocTo-
Ky mrara Konopazno (CIIIA) c ceBepa Ha 10T €O CKOpOCTEIO 17 M/, nMen
mupuHy Beero oxono 200 M. Ilpoxoxnenne (ppoHTa COMPOBONKAAIOCH
HIOHIDKeHHeM TeMrieparypel Ha 16 °C. B atoM ciyyae 6apoKIMHHBLI
daxrop uMen nopszok 107 ¢, XapaKkTepHEIil AN yparaHoB.

TIpyBeeHHbIE PACCYXKICHUS M OLIEHKH HO3BOJIAIOT 3aKIIOYHTh, YTO
rOpH3OHTANIbHAS GapOKIMHHOCTD WIPAeT BKHYI (HEpEAKO Oompene-
JSIOIIYI0) PONb B 3aPOXKACHUM 1 SBOTIOLMY CHHOTITHYECKUX BUXPEH.

1.5. lauHble HaGnIogeHuii 0 3apoXAEHUH U PASBUTHH CHHOIITH-
4eCKHX BMXpeit

B Hactosmnee BpeMsi HA OCHOBE aHalu3a CHHONTHKO-adpOJIo-
THYCCKUX MaTEpHAJIOB, CIIELMAIBHBIX CTATUCTUYESCKUX MCCIIeIOBaHuH U
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000011eHIs. MHOTOJICTHETO OIIBITA OTIEPATHBHOM paboThl IMIUPUIECKIM
IyTeM YCTAHOBJIEH PAJl 3aKOHOMEpPHOCTE! pa3BUTHs aTMOC(epHBIX MMpo-
1eccoB, 00BICHUTH KOTOPHIE MOXKHO JIMIOb BIHMSHHEM GapOKIHHHOCTH
atMocgepsl. OTH 3aKOHOMEPHOCTH MOJYEPKUBAIOT BAXKHYIO (HEpPEIKO
onpenessIoIy0) poms OapoknunHoro ¢aktopa (1.4.5) B u3MeHeHUH
norofsl ¥ KnuMmara. Kpatko npoasamusupyeM, cieays [1,3], ata smnu-
pHUYECKHE 3aKOHOMEPHOCTH U JaIUM UM 00BsCHEHHE (TOJIKOBAaHUE).

1. Y3 nmporsocTudeckoil IpakTHKN U3BECTHO, YTO LIUKIOHBI 3apOXK-
JIat0TCS TONBKO Ha XOJOAHBIX (POHTAX, C KOTOPEIMH CBsA3aHa (1O caMo-
MY MX TIOHATHIO) afBeKuus X0JioAa. YriryOineHue NUKIOHa IPOJOJDKACT-
Cs IO T€X IOp, TTOKa B HEM HaOIIOaeTcs aBekIUs xonoaa. X0Tsi B 3TO
e BpeMs B IUKJIOHEe OTMEYaeTcsi U aJIBeKIUA TeIula, akKTUBHYIO pPOJb
UTpaeT afBeKLMs XOJoAa, MOCKOJBKY OHA paclpoCcTpaHAETCS Ha Bce
GONBLIYIO IUIOIIab, a IOk, 3aHATas a/IBeKLIeH Tellla, COKpaIlaeT-
ca. K ToMy ke fmaBmeHde B IIeHTpe IPH3EMHOTO LKKJIOHA NajaeT (a
BUXDh YCHJIMBAETCA) TOTAA, KOrZa Ha 6oliee BBICOKHMX YPOBHSAX Hajl 3THM
LEHTPOM HabIrogaeTcss aJBeKIMs XOJoja, WM, Hao0OpoT, NaBlicHHE B
IIEHTpe pacTeT, ey HaJ HAM — aJJBEKIMS TeILIa.

Iox BIUsHAEM aJIBEKIMH TeIUTa, HabmoqaeMol Ha TeIioM (poHTe,
B TEIIOM BO3JlyXe, BHITECHSIEMOM Ha Goliee BHICOKHE YPOBHM H, Kak
NPABUIIO, PACIIPOCTPAHSIOMEMCs B 00Jee BBICOKHE IIUPOTHI, (hOpMUpPY-
€TCs aHTHIMKIIOHUYECKUii BUXDb, Yallle BCEro B BHIE IpeOHs.

Kak TonbkO XONOAHBIM BO3AYX PacHpOCTPaHUTCA HAa BECh LUKIOH
(TIonie TeMIepaTyphbl CTAHOBUTCS OJHOPOJHBIM — aJBEKLHs XO0JI0/a IIpe-
Kpaaercs), OH HAYMHAeT 3all0OIHATECS (B OCHOBHOM MOJ BIMSHHEM CHII
TpeHHst — HOCJISAHETO CiiaraeMoro B npapoii yacti (1.4.1)).

OnHaKO KaK TOJNBKO B HEKOTOPOH Y4acTH TaKOro OJAHOPOJHOIO H 3a-
NONHSIONIErOCs [UKITOHA TIPOM30MIET 3aToK OoJiee XONOJHOTO BO3AyXa,
TaK 3TOT IUKIOH BHOBh HAUMHAET YIMyOIATHCA — SBJIEHHE, U3BECTHOE
TIOJT HA3BAHHUEM pezeHepayuu YUuKIoHd.

2. Kak nokasbiBaeT exkeJHEBHBIA OIBIT U CICIUAIbHBIE HCCIE0BA-
H¥S TPACKTOPUIl IBYIKEHHMs CHHONTHYECKUX BUXPEH, LIMKIIOHEI Hapsdy C
IBIDKEHHEM C 3alafa Ha BOCTOK. (IIOJ BIMSHUEM IIEpBOTO (aKTopa-
aJIBEKIIM BUXPS) UMEIOT COCTABIIMIOLIYIO CKOPOCTH JIBIDKEHHA 1O Ha-
NpaBIeHHIO K Tomocy. OOBACHISTCS 3TO TEM, YTO NOJ BIHSHHEM aj-
BEKIMH X004, HaOmoaeMoil B IIMKIIOHE B CEBEPHOI YacTH, 37ech LiH-
KITOHHYECKM BHXpPh YBENTMIMBAETCs (NABICHME NMAJaceT), a B IOXKHOH
4acTH — yMeHbLIaeTcs (AaBleHue pacteT). BuouMeIM MposBIeHHEM 3TO-
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ro mpouecca Oyner ABMKEHHE LUKIOHA [0 HANPaBIEHUIO K HOIIOCY €
HEKOTOpPOii 6apOKIIMHHON CKOPOCTBIO Cgap. Pe3yNBTMpYIOIIAs CKOPOCTH
(BexTOpHas1 CyMMa IIEPEHOCHOH (€qep) ¥ OAPOKIHHHOM (€5ap) CKOPOCTEH)
obeclieunBaeT BIDKSHHE LIMKIIOHA TI0 CIHpaneo0pa3zHoil TpaekTopun —
TI0 HaIpaBIeHAIO K TIONIOCY.

B aHTHIMKIIOHE B CEBEpHO# HacTH Takke HaOmrojaeTcs aJBeKIUs
X0JI0/Ia, & B I0KHOM — afBeKIUs Tema (fofdepkHeM, YTO BCIOAY pedb
HAET 0 reocTpoduyueckoil amBeKNUu-TIepeceYeHn  U300ap U U30TepM).
ITox ux BAMAHUEM aHTHIMKIOHUYECKHI BUXDH YBEIHMUYMBaeTCs (110 MO-

' Iymi0) B FOOKHOM U YMEHBIIIAETCS B CEBEPHOM YacTH.

Io >Tofi MpHYMHE aHTUIMKIOH CMEIACTCA CO CKOPOCTBIO Cpep C 3a-
Haza Ha BOCTOK U CO CKOPOCTBIO €gap— I10 HAIIPABIIEHHIO K 3KBATOPY.

OnHako 3TH 3aKTIOYECHUS CIPaBeUIUBL! B OTHOIIEHHNH JIAIIE OOBIY-
HEIX (HOpMANbHHIX) IMKNOHOB. Tak Ha3bIBaeMEbIE aHOMANbHbIE («HEI-
PpSIOIIMe») IHUKIOHEI, B KOTOPBIX TEILTLIA CEKTOP W aJBEKLS TEIUIA pac-
TIOJIOXKEHEI B CeBepHOH YacTu, ABHKYTCS, B COTJIACHH C YpaBHEHHUEM IIe-
PEHOCA BUXPSL, C COCTABNISAIONIEH, HAIIPaBIeHHOH K SKBaTOpY.

3. BapoxnuHHbIA ¢akTop NO3BONAET Aarh OOBICHEHUE U TAKOMY
U3BeCTHOMY (PaKTy, KaKk OTCTaBaHHE CHHONTHYECKHX BUXpEU OT Bely-
LIEro IOTOKA: CKOPOCTh ABIXKEHUs ux cocraBngeT 50-80 % ckopoctu
BeJIyIIEro NoTOoKa.

ITockoneky B OOBMHOM LMKJIOHE B TBHUIOBOH (3amafHoif) uacTH Ha-
OmozaeTcs afBeKLNs X0J0[la U BHXpeoOpasoBaHue, a B mepeHell (Boc-
TO4YHOH) — aJBEKIHsA TeIUia U paspylieHue BUXPS, TO MOABJISCTCS COCTaB-
TISIOLIAA Cgap, HANPABJIECHHAA C BOCTOKA Ha 3amajl — IPOTHBONONOXKHO TIe-
PEHOCHOM CKOPOCTH Crep. B CBOIO Ouepesb 3TO O3HauaeT, 4To (axTuye-
cKad CKOpOCTh JBIKEHIUS [IUKJIOHA (TaK e, KaK JIOXKOUHBI, TpeGHs, anTH-
IIUKJIOHA) MeHBIIIE IEPEHOCHOH CKOPOCTH (BEAYIIETO ITOTOKA).

Xopowo cornacyloTcsi ¢ 3THM 3aKIIOUCHHUEM Pe3ylbTarhl aHalu3a
YI0JIA JaBJIeHUs B ABMKYIIUXCA LUKIOHAX. [l ABIDKYIIMXCS [HKIOHOB
OIIpeJIeNIeHO M3MEHEHHUE JaBeHus Op,, 00yCIOBIEHHOE NepeHocoM (aj-
BEKIMEH) BUXPS CO CKOPOCTHIO BEeTpa Ha YpOBHE BeAyLIEro MOTOKa (Ha
nosepxnoctd 500 rla).

Pasnocte Mexny daktrueckuM (3p) U aIBEeKTUBHEIM (8p,) U3MeHe-
HHeM JaBIIeHHUS XapaKTepu3yeT U3MEeHEHUe JaB/enus (Ha3BaHHOe JUHa-
MMYECKHM) BHYTPH ABMIKYINErocs LUKIOHA (ero yriyblieHue Wid 3a-
noJHeHHe). Pe3ynbTaTel pacueTa Ajid CeMM YIIyONAIOIMXCS [MKIJOHOB
npuBesieHH Ha puc. 1.1. O6ycnonicHHOe aZBeKOyeit BUXpA U3MEHEHNE
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Aapnenns (bapudeckas TeHACHIHA) OTPHUATENHO B NEpeAHel U Mojo-
KUTENbHO B THUIOBOM JacTH LHKIOHA. PakTHyeckoe JIOKAILHOE M3Me-
HeHHe aBieHus (Sp) B IepedHeil YacTH [UKIOHA IOYTH IIOJHOCTHIO
o0ycioBneHo anBekuueil (IepeHOCOM) caMoro LUKJIOHNYECKOTO BUXPS H
HEe ¥MeeT HMKAKOTO OTHOIIEHHMS K alBeKIUH Telula, HabmomaeMoi B
3TOH YacTH LUKIOHA.

AJBeKIMA TEMIa ¥ X0J0/a OTBETCTBEHHBI 33 IMHAMUYECKOE M3Me-
HEeHUe naBNeHus (pa3sHOCTh Op—Op,), KOTOpOEe, COTIAacHO YPaBHEHHIO
BHXpSL, MEHBIIIE HYJIS B THIIOBOM YacTH, I7ie HAOMIOaeTCs afBEKIHS XO0-
Jona, ¥ Gonbllle HyId B NepeJHel 4acTy IukinoHa. TakuM o06pasoM, aj-
BeKIUA TeMIeparypbl BO3efiCTByeT Ha 10Jie JABJIeHHS IPOTHBOIIONONK-
HO TOMY, 4YTO CIeAyeT M3 H3BeCTHBIX (GopMyn OkcHepa — Kubens (cuIr-
paBmmx B 40-50-x romax MONOXHTENBHYIO PONIb M IIPEACTABIAIOIIMX
JIAIIG HCTOPUYECKHI HHTepeC B HACTOSIIEe BpeMs).

4. BiousHueM repMudeckoit amsekiud U f-oddexra oOBIACHIETCS U
Tako# XOpONIO M3BeCTHHIA (PakT, Kak 3aBUCHMOCTH HAIPaBIeHUS IBH-
JEHHS BONH OT MX MacmrTaba; KOpOTKHE BOJHBI Malofl aMILTHTYIEI
IBIDKYTCA C 3allajja Ha BOCTOK, a JIMHHBIE M CBEPXITMHHBIE BOJHEI
OONBILON aMIUTATYIBI—C BOCTOKA Ha 3alaf,.

Puc. 1.1. Pacnipenenenue okansHbIX (a), afBeKTHBHBIX (6) M AHHAMUYECKHX (B)
u3MeHenwit gasnenus (rlla/3 9) B yrmyOnsroomeMces UHMKIIOHE.
I — uenTp nEKIOHa, X — HANPaB/ICHHE CKOPOCTH IepeHOca (BEAYIIErO IIOTOKa)
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Jlns kOpoTKMX BONMH HeOONMBINOM aMIUMTYAB XapakTepHa MaloHH-
TEHCHBHAs TepMHYECKas aIBeKLHs, He OKa3hIBAIOINAs CYLIECTBEHHOIO
BIMSIHHA. Ha BHUXpeoOpasopaHHe, Gnarogaps 4eMy CKOPOCTb ABIDKECHMS
BOJTHBI JIMIITG HE3HAYUTENHHO OTAMYACTCSA OT CKOPOCTH BEAYILIETO MOTOKA.

Ipu 6onpmoii aMIUIITYAe W ANMHE BOJHBI TEPMUUECKAsA aqBEKIMA
HHTEHCHBHA M, KaK CIEJCTBHE, BEJIKAa CKOPOCTh ABIDKEHMA, IIOPOXKAAL-
Mast 06pa3oBaHHEM BUXpA (TIOJOXUTENLHOTO B 06JIaCTH aABEKLUH XOJO-
I1a, HallpUMep B 3alafHO# YacTH JIOKOUHBL, M OTPHLATENHHOrO B o6iac-
TH agBEeKUWH Tellla, HAaNpUMep B BOCTOYHOM 4acTy Toif ke JOXOHHBI).
ITockonbKy MpH 3TOM IepeHOCHAas CKOPOCTE ociabieHa (B clydyae BOIH
GONBINOH aMILTUTYZABI, PaclpOCTpaHAIOIMXCSA, Kak NpaBHIIO, Ha BCIO
Tpomocdepy, BelHKa MEpHAHOHANEHAA H Majla 30HANBHAT COCTABISIO-
IIFe CKOPOCTH BEAyIIEro IIOTOKA), TO OAPOKIHMHHAA CKOPOCThH JIBHIKE-
HMS, NOPOXKHEHHA! BHXpEeoOpPA3OBaHHEM, NEPEKPHIBAET IIEPEHOCHYIO
CKOPOCTh M 00ecreunBaeT ABUKEHHE BOHBI C BOCTOKA Ha 3ama,

\/5". XopoIo NOATBEPKJAIOT pa3BHBaeMbIil B3rIAA HA poib Oapok-
TMHHOCTH JIaHHEIE O reorpaduuecKHX OCOOEHHOCTAX 3apOXACHHS CH-
HONTHYECKUX BUXPeH B pa3UYHbIE CE30HBI rojia.

Benencteue pasnuyuil B TeINoQH3MIECKUX CBOHCTBAX U MEXaHU3-
Max pacupoCTpaHeHHsI TeIula B OXHOR M TOM e HIMPOTHO! 30HE Temile-
parypa IOBEPXHOCTH OKeaHa 3MMOif BbIIE TeMIIEPaTyphl IHOBEPXHOCTH
CymH, netoM — Haobopor. ITocpencteoM TypOyneHTHOro ob6MeHa sIBHOe
H CKPBITOE TEIUIO IEPEHOCUTCA OT NOBEPXHOCTH B aTMOChepy, B pe3yib-
TaTe Yero CO34aeTCs PasHOCTh TEMIIEPATYP MEXAY BO3MYIIHBIMHA MacCa-

~ MH, pacCIioNoOXCHHBIMH HaZf OK€aHOM H cymeifl. COBepHIeHHO O4YCBHIOHO,

YTO HaJ OKeaHaMH 3MMO} NpeoOafaeT aJBeKuus X0N0/a, IPEexXIE BCEro
B IPUMBIKAIOIKX K BOCTOYHBIM IOOEPEKBAM MATEPUKOB 3alaIHbIX ac-
TAX OKeaHa (IHeProaKkTHBHBIX 30HAX), a HaJ MaTepHKaMH — aBEKIHs
Tera Mpexe BCero B UX 3allaHbIX JacTaX.

Taxum o6pazom, 3umoil co3paroTcs Gonee GIArONPHUATHEIE YCIOBUA Ha
OKeaHax /|yis 3apOX/ICHUs IMKIIOHOB, 4 HA MATEPHKAX — AHTULWKIIOHOB.

Briepsrle nmoctpoeHnsie X.I1. ITorocsnom [4] u C.Ilerepcenom [5],
a 3aTeM HEO/IHOKPATHO YTOYHSABINMECS APYTHUMH MCCIEA0BATENSIMH Kap-
TBI paclipefieNieHis LUKJIOHOB M MX 3apOsKAEHMs MOKAa3aiM, 9TO 3HMOM
Haubollee BHICOKAs IOBTOPAEMOCTH HUKJIOHOB OTMEYAETCSA: B paiioHe
Hcnanany, 9To 00YCIOBIEHO IepeMelleHHeM B STOT paifoH IHKJIOHOB,
3apOXKAAIOIIMXCS ¥ BOCTOUHBIX OeperoB CeBepHOit AMEpHKM MO, BIIHS-
HHEM aJBEKLMH XOJIOZa; B CeBepo-3amanHoil yacTH Tuxoro okeana (B
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paiioHe AJeyTCKHX OCTPOBOB), YTO CBS3aHO C JIBIXKCHHEM B 3TOT paifoH
[IIKJIOHOB, BO3HUKAIOIINX BOIM3M BOCTOYHOIO MoGepeKbs A3Ui.

JlocTaTodHO BhICOKa MOBTOPSAEMOCTE IIMKIOHOB B bapeHneBoM Mope
(32 cuer umkioreHesa B paiione I'pernanackoro u Hopeesxckoro mopeit),
Ha BocToke CpeauseMHOTO MOps (32 CUET IepeHoca XOJIOJHOTO BO3ayXa ¢
cesepa EBporiel), B AnsickuackoM H BadpuuoBoM 3anuBax. [ToepnueHa
MOBTOPAEMOCTD LIMKJIOHOB Takoke Ha UepHOM MOpe (MMEHHO ¢ 3THMH LH-
KJIOHaMH CBs13aHO (opMupoBaHie 3HaMeHuTol HoBopoccutickoit 60pstl).

Ha marepukax 3umoii 6oniee 6aronpusITHBL YCIOBUA Ajs 06paso-
BaHHA AaHTHIUKJIOHOB.

Pesynbrarel ananm3a ycnoBUd 0Opa3oBaHWA W paspyLICHHs BCeX LH-
KJIOHOB 1 aHTHLMKIIOHOB, OTMEUEHHBIX HA CHHOINTHYECKHX KapTax 3a JBa-
nmuatwietHuit nepron (1962—1981 rr.) cepepnee 20° c.n., IpUBEJEHL! HA
puc. 1.2 1 1.3 (mo X.X. Xaitpynmmny) [6]. Bce BUXpu pasaeneHsl Ha MOj-
BIJKHBIE 1 MaJIONOABIKHEE. K MepBBIM OTHECEHBI BUXpH C JUIMHOH Tpaek-
Topun Gonee 1600 xm (1ipu cpemueit ckopoctu ABIkeHus 30-35 xm/4 3T0
paccTosHUe BHXPh NPOXOMHUT Ooee 4eM 3a 2 CyT), K MAIOMNOABIKHBIM —
BHXpY C JUTHHOM TpaekTopud Menbiie 1600 kM (CyluecTBOBaTIM MeHee 2 CYT).

Cornacso puc. 1.2, Ha KOTOpOM H300paKeHa Pa3HOCTh BHOBB 00pa-
30BaBILMXCA BHXpelt Hax BoZOM W cymieil, 3uMoil HUKIOHH (kpuBas 1)
3HauUTENEHO dalle o0pa3yloTcs Hajl OkeaHaMH, YeM HajJ MaTepUKaMy,
JIeToM, Hao6opOT, HUKIOHE! (OCOOEHHO MEIJEHHO NBIDKYILHECs) dallle
o0pa3yroTcs Haj Cylleil, ueM Haj BOJOM.
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Puc. 1.2. Tonossie xoneGanus pasHOCTH MEX/y KOTHYECTBOM BHOBb
obpazoBasumxcs Hax Bonoit (N,) u cyweit (N;) NOABIKHEIX (a)
M MaJIOHIOABIKHEIX (6) CHHONTHYECKHX BHXpEH.
1-— MKIIOHSI, 2 — AaHTHIUKJIOHEL.
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I'omoBoil x0# aHTHIUWKIIOreHe3a, B COrNacuu ¢ BIUSHUEM Oapok-
| JMHHOCTH (aIBeKUHs Tella-X0JI0Aa), IPOTHBOIIONOXKEH TOAOBEIM KOJIe-
OaHusAM IMK/IOTeHe3a: aHTUIMKIIOHH! (KaK ITOJABWXKHBIE, TAK M MaJIOMOA-
BIDKHBIE) 3UMO# yame oOpasyroTcs Haj cyuweidl (Ha puc. 1.2 pa3sHOCTB
MeHbIIe HyNA), a IETOM — HaJ BOXO (pasHOCTh IOJ0XKHUTENBHA).
CornacHo puc. 1.3 BeposSTHOCTh LUMKIIOreHe3a 10 CPaBHEHUIO C aH-
THLHKJIOT€HEe30M HaJl OKeaHaMM BENHKa B XONOJHYIO IIOJOBHHY roza (¢
! OkTA0ps 10 (eBpank) U Majna B TEIIYyIO (C ampens IO CeHTAOpE); Hax
MaTepHKaMH, Ha060poT, 3Ta BEPOIATHOCTH Malia 3UMOif U BeJIMKa JIETOM.
3uMoii 0COGEHHO BHICOKA IIOBTOPAEMOCTh AHTUIHKIOrEeHe3a Haj
Boctounoit Cubupsto, MoHronueii, ceBepo-3anagom Kuras, a Taxxe
Haj CeBepHoll AMepukoH, I'pernanueii, bankanckuM IOTyOCTPOBOM.
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Puc. 1.3. T'ogossie kosre6anus OTHOIIEHHS YHC/Ia BHOBb 06Pa30BaBIIMXCA

LHMKIOHOB (V) K vHCITy aHTHIMINIOHOB (N,,) Hag Boxoii (1) u cymeit (2).
a — TIOABYDKHEIE BUXPH, 6 — MATIOIOABIKHEIE BUXPH.

3a ykasaHHbIA BbIue 20-JI€THHIf ITepHo] Ha MaTEPHKAX CEBEPHOTO
nonymapus (20-90°c.m.) Habmoaamick 3101 wukiod u 1547 aHTHIMKIIO-
HoB. IToBTopsieMocTts (%) Buxpeil B pa3iiuHble Ce30HbI FOa COCTABIIIA:

3uMa Becna Jleto OceHb
TIuxnonst 6,3 31,3 50,0 124
AHTHIHKIOHE! 38,9 22,6 14,5 24,0

B TeIiyio MOJIOBUHY roja (BECHOR M JIETOM), KOrAa MaTepHKH Tell-
Jiee OKeaHa M Ha HuX Oosiee GNarompUATHEL YCIOBHA I aABEKIMH XO-
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noxa, obpasytores cBeine 81 % UMKIOHOB U TOJABKO 37 % aHTHIMKIIO-
HOB. B XonomHy0 e moJgoBuHY roja (0ceHplo u 3uMoi), Koraa MaTepH-
KM XOJIO/IHee OKeaHa ¥ Ha HUX IpeoldlafacT afBekuus Tensa, oBTopsie-
MOCTb aHTHLIMK/IOHOB JOCTUraetT 65 %.

Henp3s, kOHEUHO, CYMTATH, YTO B AaHHOM ce30He Habmomaercs aji-
BEKIMA TOIBKO OAHOTO 3HaKa. CleyeT Takxke YIUTHIBATh, ITO afABEKIMA
T, — He enquHCTBECHHBIH akTop dopmupoBanus Buxpeil. TeMm He MeHee,
KOT/la TeMIiepaTypa B Kakoi-miubo obnactu Bbicokas (Kak Ha MaTepHKe
JIETOM), TO BEPOSTHOCTH BOSHUKHOBCHUS aJBEKLUM XOJOZa BEHIMIE, YeM
TpH HU3KOH TeMIepatype B 3Tol o6nacTu (Ha TOM ke MaTepuKe 3UMOit).
Kak cnencteue, TeToM Ha MaTepuKax HUKIOHOB obpasyeTcd B 3,5 pasa
Oonblle, YeM aHTHIMKJIOHOB, a 3MMOH Hao0OpOT — aHTUIMKIOHOB B
6 pa3 6oIblle, YeM HUKIOHOB.

C oOpazoBaHNeM CHHONTHYECKUX BHUXpeH TECHO CBS3aHO M3MEHE-
HHME BO BPEeMEHH U paclipefielicHHe B NPOCTPAHCTBE JABJICHUS BO3AYXa.
3umMoli JaBneHNEe Ha MaTepukaX CYHIECTBEHHO BBIIE, 4eM neToM. Tak,
CpelHee HaBlicHHEe HA YpOBHE MOpsA B sHBape Haj Bcell Asueil Gonblue
1021 rl]a. B urone xe cpegee Aasnenue Haz Asueili meHbiue 1010 rlla;
BMECTO 3MMHUX AHTHLMKIOHOB Hajx Asueil m CeBepHOH AmMepukoi
dhopMUpYIOTCA LUKIOHEL. B cornacuu ¢ o0pa3soBaHHEeM CHHONTHYECKUX
BUXpeil HaXOAATCA JAHHBIE O KONUYECTBE 00aKOB U 0CanKoB (T11. 3).

IlpuBeneM eule mpuMep, WILTIOCTPUPYIOMMIA BIHAHHE aHOMATHH
TeMIIEpPaTypbl BOJBL, a uepe3 HUX ~ 6apOKIMHHOCTH Ha 0Opa3oBaHye L-
KITOHOB.

ITo naunbmM 32 1889-1939 rr. aBTop [8] onpeaenun MOBTOPAEMOCTD
IMKJIOHOB B CeBepHOM ATIIaHTHKe IPH pa3slTnyHOM COCTOSHMH IONA
Temneparypsl Bogsl. Ha puc. 1.4 mpuBeaeHO OTKIIOHEHHE IOBTOPSEMO-
CTH LEHTPOB LIHKJIOHOB IIPH OTPUIATENBHON aHOMAIMM BOJBI B CEBEp-
Hoit yacTu (K ceBepy oT ocu I'onbdcTprMa) U ONOKUTEIBHOM B FOXKHOM
yacTH AtnanTuky (foxHee ocu ['onsdcrpuma). CorinacHo 3TUM JJaHHBIM,
MOBTOPAEMOCTD IIMKJIOHOB IPEBBIIAET MHOTONETHIOW 10 80 % 3umoii u
60 % BecHO# B Te Mecs1Ibl, KOTa Ha ceBepo-3anaje ATIaHTHKH TeMIIe-
partypa IoHmKeHa, a Ha I0ro-BOCTOKe — NMOBEINeHa. COBEpIIEHHO OYe-
BUIHO, 4TO MPH TAKOM paclpejiefieHuH TeMIepaTyphl BOABI (a BMecTe ¢
STHM M BO3[yXa) B FOCHOACTBYIOIIMX BO3AYIIHBIX TEUSHHUAX (3anajHbIX
W CeBepo-3amaJHbIX) HaOMoqacTes aABEKIMI X0N0/a 1, KaKk CIEACTBHE,
CO3JIA0TCA YCIIOBHS AT LMKIIOT€HE3a.

36



OTMeTHM, UTO JIETOM U OCEHBIO MOBTOPSEMOCTh I[UKJIOHOB IIPH Ta-
KOM e paclpefeleHlH aHOMalliif TeMIepaTypsl BOJABI JIMIIL HE3HAYUM-
TenbHOo (10 20 % neroM u 40 % OCeHBI0) MPEBBIIIAET CPEJIHIOI0 MHOTO-
neTHIO. O6BACHAETCS 3TO TEM, YTO B 3TH CE30HBI OCNablIeH 3ariaz bl
IEPEHOC BO37yXa, IOCKOJBKY Malla Pa3HOCTh TEMIIEpaTyp MexIy HU3-
KHMHU M BBICOKMMH IIHPOTAMHU. ‘

6. Boneloe BIusHUE HA OOy 3a IJUTENEHEBIE IIPOMEXYTKH Bpe-
MeHH (TIOpAAKa Ce30HOB) M, KaK ITPOSBIIEHHE CTATUCTUYECKHX 3aKOHO-
MEPHOCTEH, Ha KJIMMAT OOLIMPHBIX paliOHOB OKA3bIBAIOT OJIOKHPYIONIHE
BHXDH.

B pabote [8] usyueHo BO3HHKHOBEHHE. GIOKHPYIOUIUX aHTHI[MKIIO-
HOB 3a 3uMy 1 Jeto 1949-1959 rr. B mupotHoii 30ne 40-48° c.ur. Pac-
CMOTPEHB] aHTULMKIIOHBI, HAXOAUBIINECS B paifoHe 3apOXK/IeHHA HE Me-
Hee 2 CyT, IIp¥ 5TOM OHM He JIOJDKHBI oclabeBaTh B pe3yibTate paspy-
IIEHHUs BBICOTHBIX IpebHel u3-3a aJIBEKIIMU XONOJa B HX HOKHOM 4acTu
(3T0 — BaXKHOE 3aMedaHue, IOCKOJIBKY U3 HEro CIEAYET, YTO KOJb CKOPO
€CTb aIBEKUHS X0I0Aa, TO aHTHIMKIIOH paspyLIaeTcs) .

~207, T =40

AL .
Puc. 1.4. Otinonenue noBTOPAEMOCTH IMKIIOHOB (B POLIEHTAX

OT cpennel MHOTONETHEH) 3uMoii (2) u BecHoi (6).

3umMoil OIOKHpYIOIMEe AaHTHLMKIOHE Haubolee YacTO BO3HHUKAIOT
Hajg BOCTOYHBIMU paI‘;IOH‘aMI/I ATrnantnueckoro 1 Tuxoro OK€aHOB, K BOC-
TOKY OT TEIUIBIX OKEAHMYECKUX TE€UCHHH — B 00JaCTH aJBEKIMH TeILa.
Jlerom Grokupylomye aHTHIMKIIOHE! Yaliie GOPMUPYIOTCS Hajl eBpOIeH-
CKOM 4acTei0 Poccuu 3a CHeT BEIHOCA Temna ¢ oro-3anaza.. Cpemsss
DPOAOIDKATENLHOCTE CYIMIECTBOBAHUS aHTUUMKIOHOB COCTABMNA: 3HMOif
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6,6 cyT Hax okeaHaMHu U 5,8 CyT HaJl MATCPUKAMH, JIETOM COOTBETCTBCH-
HO 4,8 1 6,0 cyT.

Ha puc. 1.5 npencraBnena (o Pexcy) moBropseMocTs (YHUCIIO CIyya-
€B) BO3HUKHOBEHMs OJIOKHAPYIOIMX aHTUIMKIOHOB 3MMO¥ Ha Pa3siHIHBIX
ponrorax- (A) CEBEPHOTO MOMyIIApus, a TAKKe PaclpesicieHie CpeaHeil
TEMIIEpaTypbl BO3[yXa B SHBape BAOJb IIMPOTHOro Kpyra 60° (B6au3u
9TO¥ MUPOTHI Halle Bcero HabomaroTes OJIOKUPYIOIIUE aHTHUMKIIOHEI) U
PasHOCTH CpPeAHUX SHBAPCKUX TeMIeparyp Mexay muporamu 40 u 60°.

W3 sTOrO0 pHCYHKa ciefgyeT, 4TO ONOKHPYIOIIHE aH THIMKIOHBI— Te-
IUIBIE: TEMIIEPATypa BO3MyXa B palioHax Haubojee 4acTOro BO3HMKHOBE-
HYs UX CYHIECTBEHHO BBIIe, 9eM B JpYyTHX palionax (s paiione Hopsex-
CKOTO MOps, TZIe OTMEYACTCS TIaBHBIM MaKCHUMYyM, TEMIepaTypa Bo3Ayxa
3uMoii Ha 20—24 °C BrIllle 30HANBHOTO 3HAUYCHHUA, Hald THXHM OKEaHOM
BOonm3u CepepHoit AMepuky — Ha 12 °C). Tot ¢akT, 4T0 pa3sHOCTH TEM-
meparyp Bo3ayxa Mexay 40 u 60° c.i1. B paiioHax GOpMHUPOBaHNS aHTHU-
[UKIIOHOB MHWHMMAIIbHA, CBUAETEILCTBYET O TOM, YTO TEIUIO Paclpo-
CTpaHAETCs Ha BCIO 00NIACTh, 3aHATYIO AaHTUIIMKIIOHOM.

T°r
N s 0
20
1% § 70 ATC
23 Jo -

Mop 420

-L 30-10
/
3
i 12wl Lt .
180 150 120 90 60 30 0 30 .60 9 120 A
Puc. 1.5. Yucno GIOKHPYIOLUINX aHTHIMKIOHOB (), CpefHAs SHBApCKas

TEMIIEpaTypa BO3AyXa Ha IMHPOTE 60° c.m. (T) ¥ pasHOCT TEMIIEPATyp BO3AYXA
B stuBape Ha 40 u 60° c. uL (A 7).

7. OrpomHEIi BKJIa] B 0ONIHil SHEpreTHUeckui 6agaHc aTMochepsl
BHOCHT Tpomuyeckas 30Ha (Mexmy 30° c.ur. 1 30° ro.1m.). BaxkneHmnmu
HOrof000pasyIOIAMHI U KITEIMaToo0pasyIomuMi 00BEKTaMU B 3TOH 30-
HEe BBICTYNAIOT CYGTPONMYECKHE AHTHUMKIOHBL, BHYTPUTPOMMAYECKAS
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30H4 KOHBEPreHIMH, MYCCOHBL, Onb-HHHBO, TpomnuYecKHe LHKIOHBL
INocnenHuM NOCBsIEHA OTJeIbHAS [JIaBa.

BaxxHyro pone B GOPMHPOBaHUN H PA3BHTUH 3THX OOBEKTOB HIrpaeT
6apOKINHHOCTD (TEPMUYECKAs A/IBEKLINA).

Kaxjoe u3 3Tux SBIEHUH, paBHO KaK | paCCMOTpeHHLIe BBIIE CH-
HONTHYECKHE BUXpPH, 110 CBOEH CTPYKTYpe TPEXMEpHBL OTO 3HAYUT, YTO
HapsOy ¢ BHXPEBBIM IBIDKeHHEM (LHPKYISIvel) B FOPH3OHTANBHOM
IUIOCKOCTH HabMroaloTCs BUXPEBbIe JBIKEHMSA B BePTHKALHBIX ILIOC-
KocTAX (cocTaBisiolye BUXpH Q, u ). V3sMeHeHHA NOCIHEIHUX BO
BpPEMEHH U IIPOCTPAHCTBE ONHUCHIBAIOT ypaBHeHus (1.2.4) u (1.2.5).

Bocnons3oBapiick cootHolieHusIMH (1.4.4), mpuseneM GapoKKH-
HEIe WieHs! B ypaBueHusx (1.2.4) u (1.2.5) k Buay:

Lz(a_pa_p_a_pa_p] _&[W_pméz} (15.1)
P2\ &z oz oy oy Oz ay
_1_2_[3_/75_1’_5_@3] c(zm%?g), 152)
p 0z Ox Ox Oz ox Oz ox

rae 7, =—0T,/dz — BepTHKATBHBIN TPAJUEHT BUPTYATLHOM TEMIEpa-
TYpBL, R, — ra3oBas NOCTOSHHAsA CyxOro Bo3Ayxa. HeTpyauo mokasars,
YTO NOA BIIMSHHEM O3THX OAapOKIMHHBIX YIEHOB BO3HHKAET BHXPEBOE
JBWKECHHE B BEPTUKANBHOM IITOCKOCTH.

Hampasum oceb x BIoib Gepera, a 0cb y NepneHaUKYISApHO Gepero-
BOIf yepTe B CTOpOHY cywd. JIeToM, KOrga MaTepuK TEIee OKEaHa,
npoussoznas 87, /8y > 0. Iockonesky Beerma Op/dz ~ —gp <0, mox

BIIMAHUEM IepBoro (riaBHoro) ciaraemoro B (1.5.1) mosBusercs, co-
rnacHo (1.2.4), cocraBnsomas BuUxps (2,, NPOM3BOAHAA OT KOTOpO
0Q,/0t > 0. Bropoe cnaraemoe B (1.5.1) neiicTByer B Ty e CTOpOHY,
IOCKOJEKY ¥, > 0 u Op/0y < 0 (maBlieHue Ha Cylle MeHBIIE, YeM Ha MO-
pe). TakuM o6pa3oM, IO UCTEUYEHUH HEKOTOPOTO BPEMEHH B IJIOCKOCTH
y0z BO3HMKAeT U CO BPEMEHEM HAuWHAeT YCHIIUBATHCS BHUXPH, COCTAB-
Jstro1nas €, KOToporo OobLIe HYJIst:

Q,=—-—>0. ' (1.5.3)

39




HetpynHo BugeTs, 4To €2, MOXKeT ObITH GOJIBIIE HYJIS TONBKO TOTa,
KOTJa B HIKHEH 4acTH cJiod BO3AyX ABHXKETCS ¢ MOps Ha cymy (v > 0),
B BEPXHeH X&e 4acTH — ¢ CyIIM Ha Mope (v < (}}, cOBepIIaeT BOCXOSIIIE
ABIDKeHHe Haj| cymed (w > () u HuCXofsiee Hajl MOpeM. Tolbko npy
TaKol qupKysiumn ow/dy >0 u 8v/dz <0, a Q,> 0. Takas o6cTaHOBKA
(eciu och HampaBlieHa HA BOCTOK) XapakTepHa IS I0XKHOTO MOOepekKbs
Asnu (B yactHOCTH, 111 MHANM).

K TakoMy e 3akIroueHmIo mpuxoduM Ha ocHose (1.5.2). Hanpasus
0Ch X N0 IEPHNEeHANKYNAPY K M30TepMaM B CTOPOHY «remnay», B (1.5.2)

nmeem: 0T, /0x>0,0p/0z<0 u, cormacHo (1.2.5), aQy/at <0 u

Q= Ou/dz —Ow/dx < 0. Dro, B CBOIO OUEpE/Ib, O3HAYACT, UTO BHH3Y
BO3/TyX HOJDKEH ABHIaThCs OT «XONOA@» K «Tewty» (u > 0), a HaBepxy —
OT «TeIiay K «Xoaoxy» (u < (0); Han oOIacThIO Tellna BO3/yX IOJHUMA-
ercs (w > 0), Ha o6IacTBIO XoNofa — omyckaetcs (w < 0): du/dz<0 u
owféx > 0. '

Takue ycnoBHs XapaKkTepHbI (OCh X HalpaBlIeHa Ha BOCTOK) A 3a-
nagHex mobepesxuii CeBepHOH AMepHKH M A3HY 3UMO# (Ha MaTepHKe —

" . X0JIOJ, HA OKEaHe — TCHJ'IO).

Kak u3 (1.2.4) u (1.5.1), Tax 1 u3 (1.2.5) u (1.5.2) cnenyer BBIBOA:
IOJT. BIMAHHEM FOPU30HTANBHOM pa3HOCTH TeMIeparyp (B ob1ieM crydae
BUPTYyalbHbIX), yCHIMBAeMO} pa3sHOCTBIO NPH3EMHBIX JaBIEHHH BO3TY-
Xa, BO3HMKAET U PA3BHBAETCS BO BPEMEHH BHXPEBOE ABIUKEHUE (LIUPKY-
JSIUA) B BEPTHKAIBHON IIOCKOCTH, IEPHEHAUKYISPHOH H30TepMaM,
TIPY 3TOM B HIDKHe# 4acTH CII0sS BO3AYX ABIKETCH OT «XONOAa» K «Tell-
Jy», B BEpHEH YacTH — OT «Temna» K «XONOAY» C BOCXOIAIIUM JABIKE-
HHEM HaJl 001acThIO TEIUTa X HUCXOAAMIEM HaJl 00IIacThIO XONOAA.

Bosnpkaomas no Bmusemem 0T, /0y wm 8T, /dx Buxpesoe

JBIDKeHHE HOCUT Ha3BaHHE MYCCOHHON uupkyiaauud. HibkHee TeueHue,
KaK IIpaBUiIo, B Mpeeiax HIDKHEH MOJOBHHBI Tporocdephl (JieToM — ¢
MODS Ha CYLIY, 3UMO#i — € CYIIH Ha MOpE) Ha3bIBAIOT MyCCOHOM, a BEPX-
Hee — aHTHMYCCOHOM..

Yame Bcero MycCOH paccMaTpuBaeTcs KaK HHPKYISILUA TONBKO B
BEPTHKANBHON IUIocKocTH. TaKkol B3INA[ HA MYCCOH OCOOEHHO HacTOM-
yuBo orcramsai B.B. Ulyneiikun [9]. OnHako, KONIb CKOPO B HIDKHEHR
YaCTH MYyCCOHHOW LMPKYISAIME JIETOM HabolaeTcs IEpeHOC (afiBeK-
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IUs1) XOJNOMHOro Bo3ayxa, To, cornacHo (1.4.2) u (1.4.5), mox ero Bnus-
HHEM Ha Marepuke oOpasyeTcs HUKNOHWYECKHH BUXpH ). B FOPU3OH-
TaIBbHOH MIOCKOCTH, C KOTOPBIM CBA3aHO (OPMHUPOBaHUE AOMOTHUTENb-
HOU (Hapsily € MOPOXKICHHON MHepBOM LHMPKYJIALMeil) BEpPTHKAILHOM
CKOPOCTH CHHONTHYECKOro MaciuTaba.

YBenuueHue nocieqHeit B HIDKHEH Tpornocdepe ¢ BEICOTOH MPHBO-
JIUT K BO3pPaCTaHUIO BEPTUKANBHOIO IpajlieHTa TeMOepaTyphl BO BpeMe-
HU H, KaK CIECTBHE, K 00pa3OBaHMIO (IIPH BJIGKHOHEYCTONYMBOH CTpa-
TH(GUKaAIUK) KyYeBO-IOKAEBEIX 00NakoB M JMBHEBBIX 0ca/KOB. M3Bect-
HO, YTO B NEPHOJ MyCCOHA WHTEHCHBHOCTH OCAJIKOB M3MEHAETCS B IIW-
POKHMX THpefenax, BILIOTh 10 OTCYTCTBHS UX B OIIpeZEIeHHbIE HHTEPBAbI
BpeMeHH. Takas H3MEHYHBOCTH (lepeMeXaeMoCTb) 0CaJKOB, PaBHO Kak
M CKOPOCTH BeTpa, KOJM4YecTBa 0OJIaKoB U Jp., CBHIETENBCTBYET O TOM,
YTO MYCCOH BKJIIOYAET HapA[y ¢ UMPKyNsAuedl B BepTHKaIBHOM MIOCKO-
CTH BO3HHKHOBEHHE IIUKJIOHOB (JIETOM — Ha CYIlle, 3UMOU — Ha OKeaHe) B
rOPM3OHTATBHOI IIOCKOCTH,

C.II. Xpomos [10] cunTai, 94T0 MycCOH — 3TO SABIEHUE, B KOTOPOM
OMPE/ICTSIONIYIO POJIb UTPAeT NEPEHOC BO3AYLIHBIX MAace O FOPU30HTa-
JIM B CHCTEME CHHONTHYECKHUX BHXpel ¢ BepTHKAIBHOM OCBIO (LIUKIOHOB
U aHTULMKIOHOB). BepxHee TeueHne (aHTUMYCCOH) MPAKTHYECKH OTCYT-
CTBYET, @ OTTOK MAacchl C OK€aHa B OJJHOM paiioHe KOMIIEHCHPYETCs IPH-
TOKOM €€ B APYTOM.

B #efcTBUTENBHOCTH, MOAYEPKHEM eIlE pa3, TOPU3OHTANEHAS pas-
HOCTh BHUPTYaIBHEIX TeMIepaTyp OJHOBPEMEHHO MOPOXIAET BUXPEBbIE
JBIDKEHUS (UPKYJIHUH) KaK B BEPTUKATBHOM, TaK M B TOPU3OHTANBHOM
miockoctax. Kopoue, nodoli BUXPh — SBIEHUE TPEXMEPHOE.

C BepXHUM TeyeHHEM (QHTUMYCCOHOM) CBS3aH MEPEHOC Tera (3u-
MOif — ¢ OKeaHa Ha MaTepHK, JIETOM — ¢ MaTepuKa Ha okeaH). [Tog Bius-
HHUEM 3TOTO MepeHoca 00pa3yloTcs aHTHLHUKIOHbI: 3UMOM — HA MaTepH-
Kax, IETOM — Ha OKEaHax.

CornacHo pa3BHBacMOMY B3IJISy, LMKIOHBI HaUHMHAIOT 3apOX-
JaThCs 1OJ BIUSHUEM afBeKI[MH XOJI0/ia B HIKHel Tpomocdepe u 3ateM
pacnpoCTpaHsAIOTCS BBEpPX Ha 6oliee BHICOKHME YPOBHH, B TO BpEMs Kak
aHTHLMKIIOHEI, HA060pOT, BO3HUKAIOT B BepXHeU 4acTH CI0fA, OXBaYeH-
HOI'0 MYCCOHHOM NIUpPKYyASALMel, a 3aTeM pacHpOCTPAHSIOTCS BHH3 0]
BJIMSIHYEM HUCXOJALLETO ABMIKEHMA BO3IyXa.

OtmeTnM, uto 3Haku Op/dy B (1.5.1) u Gp/ox B (1.5.2) onpenensror-
¢Sl IMEHHOQ, TEM, UTO TOJ BIMAHHEM MYCCOHHOM LMPKYAAUUH (opmupy-
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€TCsl B TOPH30HTANBHOM IIIOCKOCTH BUXPEH ORHOTO 3HaKa Ha CyIlle U Apy-
rOro — Ha okease (HanmpuMep, JISTOM LUK/IOH — Ha CYIIE H aHTULMKIIOH —
Ha OKeaHe, o3ToMy Op/Oy < 0; 3UMoit — COOTHOIIEHHe 00paTHOE H IIO-
toMmy B (1.5.2) Op/ox < 0).

ITpu ouenke reoctpoudeckoii agsexkuu 7, B (1.4.5), dopmupyio-
mmeit ), BXXKHO YYHTHIBATH [TOJIE AABJIEHUS U CKOPOCTH BETpa, 00yCIoB-
JIEHHBIE PA3HOCTHIO. TEMIIEPATYP HE TOJIBKO MEXy Cyltieli 1 MopeM, HO U
MEXIY HU3KUMH U BHICOKAMH MIHUpOTaMu. B yacTHOCTH, BOJIN3H BOCTOY-
HBIX Hobepexuii MaTeprkoB M ['PeHNaHany BelWKa 3amajHas COCTaB-
JIIOIIAS. CKOPOCTH BETpa, IOpOXKJaeMas BTOPOH pa3HOCThIO. 3UMOii 3Ta
COCTaBJIAIOIIAs CKIIAJBIBAETCA C MYCCOHHON COCTaBIsIOmIEH (u,) CKOpo-
cTi BeTpa. Bonblme 3HaueHHs 3uUMO mpousBojHo# O7,/0x u U, + uy

CIOCOOCTBYIOT BO3HUKHOBEHHIO H OBICTPOMY YIIYOIIGHHIO LUKIOHOB
BO6M3K noGepexuit Kananpl, [pesnanany ¥ JalbHEBOCTOYHOIO I0Ge-
pexbs Poccun. JleToM Takpe YCJIOBHS COXPAHSIOTCH TOJNBKO BOIH3M
I'pernanguu.

BosHukaloT BuxpeBbie JBIKEHHA U Ha dpoHTax. Ha Tenmom dpon-
Te, €CJIM OCh X HalpaplieHa MEepICHAMKYIIPHO (PPOHTY B CTOPOHY XO-
noxHo# Macchl, B (1.5.2) npoussoxnas 071,/0x < 0, a 06Q,/0t > 0. B Bep-
THKANBbHOM TITOCKOCTH x0Z BO3HMKAET LUMPKYJIALHUS C JBIXEHHEM BO3Y-
Xa OT XOJOAHOHU MAacChl K TEeNJOH (i, < 0) BHU3Y M B IPOTUBOIIOJIOAKHOM
HanpasieHud (u, > ) HaBepxy. Ha 3T0 MyccOHHOe mone CKOpocTeil
ClICIyeT HAJIOXKHUTh CKOPOCTh U, > 0, 00yCIIOBIEHHYIO rpaJUeHTOM [aB-
JieHUs Ha OCH JIOXKOWHBEL PesynpThpyiomas cKOpoCTh INOJOXKHTETbHA
(u > 0) xak B HHXKHEH, Tak U B BepxHeil yacTu cinos. [Tockonsky, ofHako,
COCTaBILAIONIAs BeTpa B BEPXHEH 4acTH (uy+u,) Ooslblle, 4eM B HUXKHeH
(4g—|t4|), DpOHTANIbHAS IOBEPXHOCTH NPHOOPETAET HAKIIOH.

AHanoruyHas mUPKYJANUs B BEPTUKAIBHOM IIOCKOCTH BO3HHMKAET
U Ha XonoJgHoM ¢ponrte. Iloa BiusHHEeM MyCCOHHOM COCTaBIAOLUECH Ha-
BepXy (poHTaNbHas MOBEPXHOCTh M 34€Ch MpUOOpeTaeT HAK/IOH B CTO-
poHy xonogHo# Macchl. ONHAKO 3[eCh MYCCOHHAsA COCTABIAIOWIAA Uy U
rpaJiieHTHbIA BETep t, BHU3Y HANpaBIeHBl B OJIHY CTOPOHY (OT XOJOJ-
HOM Macchl K TeIioit). BeeAcTBHE 3TOr0 CKOPOCTE NBHXKEHHUS XONOIHO-
ro ¢poHTa, KaK npasuio, bonplie, 4eM Temnoro. Bexeacrsue atoro co-
KpaliaeTcs IUIOMIA/b, 3aHATas TEIUILIM BO3LYXOM.

8. HccnenoBanusiMy, BBIIOJNHEHHBIMM B MOCIEJHHE JECATHIETHS (B
YACTHOCTH, TIPH IIPOBETIECHNM ATNAHTAYECKHX TPONMUYECKUX IKCIICPHUMEHTOB
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1972-1974 rr., nepBoro rmobaneHOro 3kcrnepumenta 1978-1979 rr.), yc-
TaHOBJIEHO, YTO B 06pa30BaHUM U 3BOJIOLMH BHYTPUTPOIMYECKOH 30HBI
konBeprennun (B3K) Gombmyro pons urpaer agBekuus xoiona. Tak,
B3K ycunuBaercs B Tex clydasx, KOrZia XOJIOJHas Macca paclpocTpa-
HseTcs roxHee 37°C.II. B CEBepHOM WNH ceBepHee 22°10.I1I. B I0XKHOM
NIONyIApUy; TIPH 3TOM XOJIOAHBIE BTOPXKEHHS IOXKHOIO (3MMHErO0) II0-
nymapus 6oliee akTUBHEIL, YeM BTOPKEHMS C CeBepa, YTO OOBACHAETCA
BIMsAHUEM Oollee HU3KOH TeMIIepaTyphl ITOBEPXHOCTHOTO CIIOS BOIBI B
IOKHBIX palioHax ATIaHTHKH IO CPAaBHEHMIO C CeBEepHBIMHU. [Ipu oTcyT-
CTBHUM XOJOJHBIX BTOpxKEHHMH NpoucxoauT pasmeiBanue B3K — 3anonne-
HHe 00JacTH HU3KOrO JJABJICHUA IO BIMIHHMEM KOHBEPIeHIIMH BO3MYII-
HBIX TIOTOKOB.

B3K npencTtaBnser coboit zoctaTroyHo cnoxcHoe obpazoBanue. OHa,
KaK IIPaBHJIO, COCTOUT U3 JIBYX PACHOJOXEHHBIX M0 06e CTOPOHHI 3KBa-
TOpa JOXOUH, HOPMHUPYEMBIX LUKIOHUYECKHIMH BUXPSAMH B HIDKHeH H
cpendell Tponocdepe. ITocnennue mubo mepemeryaroTcs ¢ HeOOIBIIOM
M3MEHSTIOIIEHCS BO BpEMEHH CKOPOCTBIO, TA60 MANOMOABIKHEL

Hanwupe nByx noxOuH ¢ 06eHX CTOPOH OT 3KBaropa MOATBEPXAa-
€TCA. JaHHBIMH He TOJNBKO 00 06JIauHOCTH, HO U O MOJIX APYTHX METeO-
BEIMYUH U XapaKTepPHUCTHKaX IMUpKyIauy arMochepsl. Hanbonee cuis-
HO pa3BuTa (B IOIX 00JayHOCTH, CKOPOCTH BeTpa U AABIIEHHUS) BETBb
B3K, xotopas Haxonurtca B JeTHEM mOIymapud. BiusHue BTOpKEHMIA
XONO/ia YCUIHMBAETCS TeM, UTO TeMIlepaTypa OBEPXHOCTHOTO CJI0S BOJBI
B B3K Bcerga Belllle, 4eM 3a ee NpejaesiaMy, a reorpaduueckoe mosuoxe-
Hue B3K npakTuuecku coBIaAaeT ¢ MON0CON HanboJiee BEICOKHX 3HAYe-
HHUif TeMnepaTyphl BOJBI, HaOMIOJaeMbIX B BOCTOYHOM 3KBAaTOPHATEHOM
IPOTHUBOTEYECHHU.

Bce ormeuenHble ocobenHocT crpoeHus B3K MOxHO 0OBACHHTH
JIMIIB Ha OCHOBE INPEATIONoXeHus 06 onpenenarome poiu afBeKIUH XO-
nozma B ¢opmupoBanun B3K. B camom nene, ecmu 661 B3K Bo3uukaina,
Kak OOB[YHO yTBep)KHAaeTcs, B pesyibTaTe BCTPeYH NACCAaTHBIX IOTOKOB
CEBEPHOTO U I03KHOT'0 MOJyIIapHii, To HU 0 Kakoi aBoitHoi B3K He Moryo
651 6bITH 1 peun. Crenyromas-BaxkHas ocoGennocts B3K cocTout B ToM,
49T0 HaOmMIORaeMeble B Hell mpouecchl HOCAT KoneGaTeNbHEIf XapaKkTep: B
TedeHHe HEKOTOPOro MHTEpBalia BPEMEHH IPOUCXONUT MHTEHCH(UKAIIHS
(yrny6nenue) B3K, 3ateM — pasmbiBanue (moBbineHHe gaBienus) B3K.
CpenHee 3HaueHHE MHTepBalla Kak YriyOJeHWs, TaK ¥ pasMBIBaHHA CO-
CTaBNseT:B ATIaHTHKe 4 CYT IpH Kosie0aHuax OT 2 10 7 CYT.
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OcHOBHYI0 ponb B KONeOaHHAX HWrpaeT odOiadyHblii mokpoB. Ilop
BIUsHUEM o6nauHocTH (c ee BbhIcokuM, 70 —80 %, 3HauenueM annbeno)
IIPUTOK CONHEYHOU pajmanny K BoAHOI noBepxHocTd B B3K cunbHO
ocnadbieH No cpaBHEHHIO ¢ NaccaTHO 30HOIL. ITo 3TOM NpH4KHe Temne-
paTypa BO3yXa M BepxHero cios okeaHa HaYMHAIOT NMOHmxarkes. ITo-
HIDKEHHI0 TeMmriepaTypsl BoJsl B B3K cnocobceTByer yBenuuenue Typoy-
JIEHTHBIX ITOTOKOB SIBHOI'O U CKphITOTO Temna: oHu B B3K npumepno B 2
pasa Oonbllle, YeM B TaccaTHOif 30He. BeneicTBre 3TOro B BEpXHUIA ClIoi
oOKeaHa (TaK Ha3bIBAEMEBIN KBa3HOXHOPOIHEIH CIIOH) NOCTYNaeT Telia B
B3K 3naunTensHO MeHbIIE, YeM B ManooOnayHoi racCaTHO! 30HE.

BMecre ¢ TMOHH)KEHMEM TeMIIEpaTyphl Bo3ayxa W Boabl B B3K
yMeHbIIaeTcss (WM JAaKe M3MEH’AEeT 3HAaK) TOpM3OHTaNbHas PasHOCThH
TeMIepaTyp U aiABEKIHI X0Nona, B pesynsTate yero B3K nHadunaer pas-
MeiBarecs. [Ipu 3TOM obnaka cHadana repecTaloT pa3BUBaThCA, & 3aTeM
HAYMHAIOT PaccenBaThCs. Y MEHbIIEHHe 001a4HOCTH BEJET K POCTY IIpH-
TOKa pajiaudl K BOJHOHM TOBEPXHOCTH, YBEIWUYEHHIO TEMIIEPaTypEI
BO3/yXa Y BOJBI, YCUIEHHUIO aBEKIUH X0JI0a U pasBUTHIO caMoil B3K.

9. Or™MeruM, 91O 00JIaKa OKA3BIBAIOT BIHSHHE HA 3BOJIIOLHIO CH-
HONITHMYECKUX BUXpPEil M BO BHETPONUYECKHX ImupoTax. O6IayHOCTH
YMEHBINAET KaK MPUTOK CONHEUHON pajualMi X 36MHOH IOBEPXHOCTH,
Tak ¥ ee 3Q(PeKTUBHOE U3NydeHne. Pe3ynsTUpyromuii IPUTOK pajdaluy
K 3eMHOU MOBEPXHOCTH MOJA BIMSHHEM OOJIAKOB YBEINYHBAETCs (IO
cpaBHeHMIO ¢ 6e3001a4HBIM COCTOSIHIEM ), KOT/1a paliallHOHHEIH OanaHc
OTpHLATENCH (B YMEPEHHBIX M BBICOKMX IIMPOTaX 3MMOM), H yMECHBIIA-
€TCs, KOT/Ia OH TONOXKHUTENEH (JIETOM).

Ortciofa crieyeT, yro 1eToM (a B HU3KUX LIMPOTaX — KPYIIIbLiA rox) B
IIKJIOHE, KaK TONBKO B HEM copMMpoBamack JOCTaTOYHO MOLIHas 00-
JAaYHOCTB, CO3JIAIOTCS YCIIOBMSA JUTs MOHIKEHUS TeMIIepaTyphl BO3AyXa U
ocabyieHus agBEKUHH X0JI0[a (3a cYeT yMEHbIICHUs Pa3sHOCTH TeMIIepa-
Typ). 3uMoii 06nadHOCTb, HA0OOPOT, CIIOCOOCTBYET MOBBILICHHUIO TEMIE-
paTyphl B IIMKJIOHE ¥ COXPAHEHHIO B TeYeHHE Oolnee ANMUTEIBHOTO BpeMe-
HH aJIBEKTHBHOIO IPUTOKA XOJNoAa. BenecTBUE 3TOro IUKIIOHBI JOJDKHBI
CYIHIECTBOBAThH 3UMOii O0JIeE JUTUTEIBHOE BPEMS, YEM JIETOM.

B aHTHIHKIOHAX, 0GPa3yIOIIMXCS N0 BIUSHMEM aiBEKUHH TETLIa,
IPUTOK paauauvu (B yCIOBHAX, KaK IpaBHIO, 6e306/1auHoi Orojs) K
3€MHOI1 TIOBEPXHOCTH IONIOKUTENCH JIETOM M OTpHIATeNeH (B yMepeH-
HBIX M BBICOKHX INHpOTax) 3UMOH. BeneacTBHe 3TOr0 pasHOCTEL TeMIle-
paTyp Mexuy OKpyxaromeil cpeloil M aHTHIMKIOHOM JIeTOM GBICTpO
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BBIpaBHUBAETCA, a aJIBEKIUs Tema ocnabeBaeT: aHTHUMKIOH HauMHAeT
paspymarscs. 3uMoil CHINbHOE paANalMOHHOE BBIXONAXKUBAaHUE CIOCO6-
CTBYET COXpPaHEHWI0 KOHTpacTa TEeMIEepaTyp U TeM caMbIM Oosee IUTH-
TENHHOMY CYIIECTBOBAHHUIO BUXPS.

Puc. 1.6. TomoBsie koneOaHua OTHOLICHHUA
9HUC/ia KPATKOBPEMEHHO (Vi) K qucty
JUTHTENBHO (V) CYIIECTBYIOLIMX BUXPEA.
1 — UUKITOHB, 2 — AHTHIMKIOHEL.

OTH BBEIBOABI IOATBEPIKAAIOT JAHHBIE O MOBTOPAEMOCTH CHHOITHYE-
CKMX BHXpeH ¢ pasnu4HBIM BpeMeHeM cyllecTBoBaHus. Ha puc. 1.6 mpu-
BEZIEHO OTHOIIGHHE YHCla BuXpeil (Vp), CYIIECTBOBABIIUX KPATKOBpE-
MEHHO (MeHee 2 CYT) U IPOXOJMBIINX paccTosHue MeHee 1600 kM, K drc-
JIy COOTBETCTBYIOIUMX BHUXpeil (IVy,), CYIIeCTBOBABIINX G0jlee AMUTENLHOE
Bpems (Oonee 2 cyT) M MPOXOAUBIIHNX paccTosue Gonee 1600 xm. Buano,
4TO B 3UMHME MECAIIBI 3TO OTHOIIEHHE CYIIECTBEHHO MEHBIIE, YEM B JIET-
HHeE: i1 IIUKJIOHOB OHO H3MeHsierca oT 1,2—-1,4 3umoit g0 2,8-3,2 ne-
TOM, ISl aHTHULUKIOHOB — oT 1,6-2,0 3umoii 1o 3,6-3,9 netom. Takoe
pacrpenesieHde O3Ha4aeT, YTO BEPOSTHOCTH KPATKOBPEMEHHOIO CYIIe-
CTBOBAHHMs LMKIOHOB M aHTHIIMKIIOHOB JIETOM CYIIECTBEHHO Goibie,
4eM 3UMOi. B naHHOM IpHMepe OTHOMEHHE N,g/N,, BO BCE CE30HBI rofia
Gonblue €NUHHLIEL, 3TO OOBICHIETCS BI>I60pOM WHTEpBaNna BpeMeHH (2
cyT) u pacctosnua (1600 kM) 1A MoApasAeNeHus BUXpPed Ha KpaTKo-
BPEMEHHO H IIUTENEHO CYIECTBYIOTIHE.

10. 3HaunTenBHA PO aNBEKIHH TeIUIa B (OpPMHPOBaHUM CYOTpO-
[IMYECKUX aHTHUIMKIIOHOB, IIPU 3TOM CNEIYeT YyUUTHIBATH [EPEHOC BO3-
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JOYUIHBIX MacC He TOJIBKO B IIpefeNiaX OJHOTO MONYIIapHs, HO ¥ U3 OJHO-
I'o B Jpyroe.

OcpenseHHOe M0 HONYUIApHIO MpH3eMHOE (HA Cylle — HEe NPUBE-
JICHHOe K YpOBHIO MOps) JaBIeHHE W IPONOpPIHOHANbHAI €My Macca
BO3[(yXa HaJ KaKAbIM IONylIapheM B XOJIOJHYIO MONOBHHY roja 60is-
1Ie, 9e€M B TeIUTyio. B ceBepHOM MONYyHIapHK OCPEJHCHHOE JABJICHUE B
sHBape Ha 2,5 rIla Gomnblie, ueM B urolie, B I0XKHOM — B HioJe Ha 2,7 rlla
Oonbine, 4eM B SHBape; IPH 3TOM H3MEHEHHE JABICHHA NPOHCXOAUT B
OCHOBHOM 3a cUeT kolleGanuii ero B 061acTi CyGTPONUKOB.

Takum 06pa3oM, ¢ aBrycTa DO AHBaph HAOIIOAAeTCH MEPEHOC BO3-
JlyXa M3 O)KHOTO MOJyIIapus B ceBepHOe (MakKCUMyM CKOPOCTH TIEPEHO-
ca gepe3 3KBarop, Onuskuii k 2 MM/C, oTMedaeTcs B OKTA0pe), a ¢ deB-
paIs IO UIONB — U3 CEBEPHOIO MONYLIAPHSA B F0XKHOE (MAKCHMYM CKOPO-
CTH TIEpEHOCA — B Mae).

ITockonbky HaumHas ¢ OKTAOpA TeMOepaTypa BO3lyXa B FOXKHOM
TONyINapHK Ha COOTBETCTBYIONIMX MHUPOTaX GOJbLIE, YEM B CEBEPHOM,
TO IEPEHOC BO3AyXa B OKTAOpe—siHBape U3 IOKHOTO IIONyMIaphs Ipej-
craBnger coboit ampekmmro temna. Iloa BIMSHUEM IOCICIHEH AHTHLIM-
KIIOHEI B CyOTPOIHUKax JOJDKHBI yCHIMBATECH, AABICHUE B HUX PACTH.

[Ipusenennric B Tabn. 1.2 qaHHBIE O CPEOHHUX MECSYHBIX 3HAYEHUAX
JABIIeHHs B aHTHIIMKJIOHAX HA OJHOM M TOM ¢ MepHIHaHe MOATBEp-
JKJIAIOT 3TOT BBIBOJ(: B CEBEPHOM IoNyluapuu Ha 14 mMepuananax (u3 18)
nasaenue B susape (I) Gombiue, yem B wrone (VII), B roskHOM — Ha
17 mepuvaHax (i3 Tex ke 18) naBneHue B moie 60IbIIe, 4eM B SHBApe.

Tabauya 1.2
Cpennue mecauiible 3HaYeHHA JaBAeHuA Bo3ayxa (p,—1000 rlla)
B HEHTPAX CyOTPONHYECKHX AHTHIHK/IONOB
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Oco0eHHO BeNHKO pasiuvue B WHTEHCHBHOCTH aHTHIUKIOHOB B
BOCTOYHOM noNylapuu (Tpexje Bcero B ahpHKaHCKOM M MHAUICKOM
CeKTOpax): 3/1eCh Pa3HOCTh CPefHMX MECAYHBIX 3HAUEHUN NaBJCHMS Ha
OJTHOM M TOM X€ MepHIuaHe, KaK IpaBuio, npesnimaer 10 ria.

B ¢opmupoBanun CyOTpONMYECKHX AHTULMKIOHOB, HOMHUMO al-
BEKUHUM TEIUIA W3 APYroro IMONylapus, UrpaeT poib aJBeKLHs TeIia,
Ha0nrofjaemMas B BOCTOUHBIX YacTAX OKeaHOB. 37iech kak B THXoM okea-
He, Tak ¥ B ATINaHTHYECKOM HaOIIOJAlOTCS XOJOAHBIE OKEAHUYECKNE
TedeHus (BOJm3u 3anannbix nobdepexuii CeBepHoii 1 FOxuoit Amepuky,
Adbpnxu 1 EBponsl). Beixon Bo3ylIHOH Maccsl Ha 3TH TEUEHUS Lpeji-
CTaBJIAEeT CO00# aJBEKIMIO TeIlia, CIIOCOOCTBYIOMIYIO YCHIIGHHIO aHTH-
tuxioHa. C 370l rumnoresoll cornacyercs reorpadudyeckoe IONOXeHUE
AHTHULMKIOHOR: LIEHTPhl UX HAXOUATCH HE B [IEHTPAIBHBIX YaCTAX OKea-
HOB, 4 CHJIBHO CJIBUHYTHI 10 HANIPABJICHHIO K XONOJHBIM TEUCHHUAM.

OcTtaHoBUMCS Ha aHalM3e TpolieccoB Gosiee KPYIHOro MaciuTada.

11. B cepuu pabot , 0bobmenHbx B MoHOrpaduu [11], ocHOBHbE
yCIOBUS COCpC}IOTO‘{eHLI Ha aHajau3e IIONA aHOMaIUH OTHOCHUTENBHOro
reonoTeHunana H. , T.e. aHoManuil cpeHei (10 BBICOTE) TEMIEPATy-

1000 *
phl HYDKHEH nonoBuEb Tponoceprl. Haubonee cymecTBeHHsIH, aMIM-
pr4UeCcKn yCTaHOBJ'ICHHI:If/'I pe3ym>TaT: xapaKTepﬂoe pinyes anpe06pa3013a-

HHS TI0JI€ aHOMaNui F{') BO3HHMKAeT B GOJNBIIMHCTBE CIIy4aeB paHblle,

4eM COOTBETCTBYIOMIMH 3TOMy Gapudeckuit LeHTp Ha ypoBHe Mopst. [Ipu
3TOM, B corylacuu ¢ ypasHeHueM (1.4.1), npu Hajgu4duy COCTaBAMIOLIEH
CKOpPOCTH TIepeHoca 0T 00NacTH OTPUIATENBHBIX 3HAYEHHH M3AHOMAN K
061aCTH NOJIOKMTENBHBIX, T.e. IPH aBEKIMH XOJIOJa, BO3HUKAET LH-
KIOHHYECKHH BUXDB, 4 IIPH IIepeHoce B 00paTHOM HanpaBleHUH (a/IBeX-
WY Tell1a) — aHTULMKIOHNYEeCKU I BUXPE.

Haubosee 4acTo BUXph BO3HHKAET BOTM3N Tak Ha3blBaeMoil oco601/1
TOYKM — TOYKM IEpecedeHus HyJIeBO H3aHOMAIbl ¢ NPIMOHM, COEIU-
HAOMIEH LEHTpPHl COCEAHMX oOnacTell H3aHOMAan HNPOTUBOIOJIONHOIO
3Haka. OOBACHACTCS 3TO TEM, YTO UMEHHO BONM3M HYJIeBON M3aHOMANLI
TOPU3OHTANBLHBIA IpalieHT TeMIIepaTypEl, a BMECTE C 3THM M afBeKIHs
TEMIIEPATYPEl JOCTHIAIOT MAKCHMYMA.,

B pa6ote [11] npusenens! cxemb! (o6muM yucnom cesiure 10) Tep-
MOGapHYEeCKNX IOJIeH, GNaroNpHUATHBIX Ui BO3HMKHOBEHWs BHXpeH, a
TAKoKe IIPHIMEPHI 3apOXK/ICHHS 3THX BUXpeill pH peansHOM CHHOIITHYECKOM
obcranoBke. Bee oHE 00BEIMHAIOTCS OOLIMM NIPABHIIOM, CIEAYIOLAM M3
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ypaBhenus (1.4.1): nox BauAHMEM afBEKLMI X002 (Teruia) 3apoKaaroT-
CSI WM YCHIIMBAIOTCS LIUKIIOHUYECKHe (aHTUIUKJIOHUIECKHE) BUXPH.

12. TINoZ0TBOPHOCTE MCIIONB30BAHUS YPaBHEHHs IepeHoca BUXPS
Jokasana 10.b. XpabporeM [12], xoTopsiii mpucTynui k paspaboTke
MEeTOAUKM IIPOrHO3a Horozpl Ha 3 — 7 mHe#l Bckope nocie omy0nukoBa-
Hud pabor [1, 13].

B wmonorpabuun [7] npuBeneHs! JaHHBIE, CBUAETEIBCTBYIOIHE O
CYIIECTBEHHOH (B HEKOTOPBIX Ciydasx — ompeaessoueit) pom 6apox-
murHOro Qakropa. OnpaBapiBaeMOCTh NPOrHOCTHYECKUX YKa3aHWit Ha
TEHACHUMIO CJIEAYIOUEero CHHONTUYECKOro Mepuoja Mo KapTe BHUXPS
CKOpPOCTH, IIOCTPOSHHOH i1 TEKyILero nepuoia, cocrasuna 85 % ans
muknosngeckoit (2, > 0) u 78 % ans aHTunUKnoHnYeckoit (2, < 0) 06-
CTAHOBKM (71 IPOI'HO30B, COCTABNAABIIMXCS ¢ 11 siHBaps mo 25 okTiAOps
1959 r.). Ilo naHHBIM ApYro# MPOBEPKH ONPaBALIBAEMOCTh IIPOTHO30B
Tenaermy Q, cocrasuia 74 % ans Q. > 0 (109 ciygae) u 66 % and
Q, <0 (86 cnyqaes).

13. JlocTaTouHO XOPOIIO M3YyJSHEI HA OCHOBE JNAHHBIX HaONIOoeHuH
TaK Ha3bIBACMBIE 3MMHHE CTPATOC(EpHBIE MOTEINIeHUs — Pe3KHe MOBHI-
UIeHHs. TeMIlepaTypbl B IOJSIPHOH 00JacTH B 3MMHHE MecAI(bl roja.
HaunGonee 4acTo B ceBEPHOM IONYINApUY TakMe IOTeIUIeHus Habmona-
10TCS B SHBape — MapTe (B cpegHeM 1o 6 CilyJaeB B KaXIOM Mecdle), B
Hos0pe W pmexabpe mpumepHo B 2 pasza pexe. IIpomoiKkuTensHOCT
GOJBIIMHECTBa NOTemeHui 7—12 cyT; TeMieparypa Bo3ayxa 3a IepHuon
HOTEILUIEHHA B CPeHEM MOBBIIIaeTcs Ha 26 °C, npy 3TOM NpakTUYECKH
JuHEHHO B 3aBHCHMOCTH OT IPOIOJDKUTEIIFHOCTH IIOTENJIeHUS Af:

At cyT 3-4 5-6 7-8 9-10 11-12 12
AT°C 14 18 24 26 29 36

* Kax ormeyaeTcs B HECKONBKUX UcCIenoBanusX [3, 14], noBeunenue
TeMIIEpaTypsl B TOJAPHON 00JIaCTH CONPOBOXKIAETCA PE3KOH mepe-
CTpOIiKoii moneil CKopoCTH ABIKEHMS U JaBIeHHs. 3UMOM, IIPU OTCYTCT-
BHM IIPUTOKA COJTHEUHOHN pafyaniy, B APKTHKE yCTaHaBIMBAOTCA OUEHb
HHU3KME TEMIIEPATYphl KaK B Tporocdepe, Tak U B HIKHEH cTpaTocdepe.
Ddopmupyroimiics UPKYMIOIApHeli Buxphb (LITIB) — B61u3u nomoca, B
Tporocdepe U crparocdepe rocnoiCTBYeT 3amafHblA BeTep (epeHoc
BO3JyXa C 3aajia Ha BOCTOK), BUXPb CKOPOCTH €, TIOJIOKUTENIEH U 3Ha-
gyTesieH No BenuumHe. [TOCKONBKY NpU TaKOM PEXUME TEIIO U3 yMe-
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