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In the book “Response of the Ocean—Atmosphere System to External
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data on the state of the art in the ocean—atmosphere—cryosphere—
lithosphere system and- its variability in the geological time scale are
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are discussed. Special attention is given to methods for investigating sen-
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considered together with existing attéempts to simulate the climate of  the
Middle Cretaceous, maximum of the Wiirm Ice Age and the Early Holo-
-cene.
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NPEAUCJIOBUE

Perntenne m060i DpOGJAEMEl COAEpKHUT TPH 3Tana. [lepBbiit BKI0O-
yaerT OOGIIHHA 3aMbices, aHAJM3 HMEIOIIMXCA JNAHHBIX U KauyeCTBEHHOE
ONMHKCaHHE M3YyYaeMOro SIBJEHHS, BTOPOH — a/leKBaTHOe BOCIPOH3BEe-
HHe €ro B KOHTPOJUPYEeMBIX YCJIOBHSX H TPETHH — IIPeJAcKa3aHue Io-
TeHIMaJ bHHX H3MeHeHUH. MccnenoBanye peakiuu KJANMaTHYECKOH CH-
CTeMBl Ha BHelHHe BO3MYIEHHS ¥, B YaCTHOCTH, aHTPONOTeHHBIX BO3-
JeHCTBUE Ha KAHMAT He YKJIA[AbIBAETCH B 3TY CXEMY.

Mbl oTHIOAP He H36as0BaHB H3GLITKOM 3MIIHPHYECKOH MHGoOpMa-
[HK, 4 Halile IOHHMaHNUe MPONECCOB, NPOTEKAIONIHX B KJUMaTHYECKOH
CHCTEME, M OTHOCHTEJNbHOH DOJIM TeX HJIH HMHBIX KJIHMAaTOO0pPasyoIHX
(aKTOpPOB NIOKa OCTABJSET XKeJaaTh Jyudllero. IlosTomy, HecMoTps Ha
ONpeJie/IEeHHEIE JOCTHKEHHS, MOJAENH KIMMATHYeCKOH CHCTEMHl M IIO-
JIyYEeHHEIE C HX MOMOILBIO PE3Y/IbTATH BCE €llle OCTAIOTCH NAJEKHMH OT
coBeplIieHCTBA. K TOMY 3Ke, 0CO3HAB BO3MOMKHOCTb HeeJlHHCTBEHHOCTH
PaBHOBECHOTO COCTOSIHHSI KJIMMaTHYECKOH CHCTeMBbI, Mbl efiBa JIHIIb
OPHCTYIMJIY K OIIEHKE NPEAEJIOB YCTOHUMBOCTH, NPEBHIICHHE KOTOPHIX
MOXKeT IIOBJiedb 332 COG0H HeoOpaTHMLIH IlepexOJi B HOBOe paBHOBecC-
HOe cocrosinme. M BOT Tenepb, He OXHMAAs 3aBEPIUEHUS NEPBHIX ABYX
9TANOB, BOJIEI0 OGCTOSITENBCTB Mbl HOCTABJEHBI Iepe] HeOOXO0A¥MO-
CTbIO 3aHATHCS NPOTHO30M IIOTEHUHAJNBHEIX H3MEHeHH#H KJIHMATa.

OszHauaer AW 3TO0, UTO NPENNPHHEMAaeMbe cefuac TONHTKA HpOr-
HO3a H3MeHeHHH KJHMaTa IpeXjaeBpDeMeHHH? IIpu OTCYTCTBHH 1py-
T'HX pPeasibHBIX aJbTepPHATUB — HeT. OJHAKO; NpH3HABAaA 3a I0A0GHOTO
poa NPOrHO3aMH IIPaBO Ha CYIIECTBOBAHHE, MBI JOJXKHEl OTAaBaTh
ce6e MOJNIHBIH OTYET B TOM, YTO OHH MMEIOT YCJOBHBLIH XapakTep M Mo-
FyT NPETeHA0BAaTh JHWIL Ha IPABUJALHYIO OIEHKY TEHJEHIUH H Mac-
mraba OXMAaeMbIX H3MeHEHHH. DTa MBHICAb He HOBA, HO ee HE06X0-
JHMO NOBTOPSTb BCAKHMH pas, 4TOOH He 3a0HBaTh 06 OrpamHYEeHHOCTH
HMEWIHXCA B HalleM DPacnopsiKeHHH BO3MOXKHOCTEH W He OHTb M3- -
JYIIHEe KAaTerOPHYHBIMH HJIH, TOTO XyiKe, HE OKas3arthCs B POJH 006.a-
Jatenefl «KACTHHE B IOCJAEIHEH MHCTAHILHHY.

Torpa, uro, KpoMe cyry6o OpHEHTHPOBOUYHBEIX MPOTHO30B, AOCTYIHO
yam cerogus? OTBeT Ha 3TOT BONPOC OJHO3HAYEH: MHl MOXKEM H J0J-
KHBl 3aHSTHCH HCCAEJOBaHHeM (QH3HYECKHX MEXaHH3MOB, y4acTBYIO-
MUX B (OPMHPOBAHMH KJAMMAaTa, H NPOBEPKOM Pas3iMUHBIX KOHKYDPH-
pyoOIIHX MeXAy cOOOH THNOTE3 O NPUYMHAX ero H3MEHUMBOCTH. Ta-
KOB4 OCHOBHAS MBICJIb KHHTH.

Cpoi0o 3aziauy MH BHJ€JH B TOM, 4TOOBI MOABECTH HEKOTODPHE HTOTH
H paccKasaTh 0 HanboJee HHTEPECHBIX Pe3YAbTATax, NOJYYEHHBIX B TeO-
pHH KJAHMaTa 3a INOCJeJHHe TOJbL

Cozepxanne KHHTH IOHSITHO M3 OIviaBJeHus. Tam e yKasaHO aB-
TOPCTBO OTHEJNbHBIX TJIaB H pasnesoB. ABTOPHI HCKpeHHe INpH3HA-
teapHbl -A. C. MoOHHHY 3a NONAEpPXKKY ¥ BHHMaHHe K pabore, -
H. b. MacjaoBoli 3a moJje3Hble AWCKYCCHH H HaNWCaHHe IJIaBH 4 H
2. K. BroTHep 3a KpPUTHKY.
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[naBa 1 L
KJIUMATHYECKAY CUCTEMA

1.1. Ompepnenenune

Kaumatuueckoti cuctemori (¥) HaspBaeTcsi COBOKYNHOCTb B3an-
MOAEHCTBYIOIIUX MeXAY Cco60of M OOGMEHHBAIOLIMXCS 3HePTHEHd M Be-
" uecTBOM atMochepr (S£), rugpocdeps (), kpuochepn (€), auTO-
. chepnl (&) u 6uocheps (%), T
P=fJHVFUZUS

npuueM nox atmocdepoll MoHHMAaeTcs rasoBas 06oa0uKa- 3eMJH, MOK
- THADOchEepOi — MHUPOBOH OKeaH €O BCeMH. OKDAHHHBIMM W BHYTPEH-
HHMH MOpPSIMH, IOX  KpHochepold — KOHTHHEHTAJNbHBEIE — JIEIHHKOBBIE
IIATH, TOPHBIE JIEAHUKH, MOPCKOM JIeJ U CHEXHbIH HOKPOB CYILUH, TIOX
autoctepoll — AesTeNbHBIN  CIOH CYIIH M BCe, UTO HMeeTcs Ha HeH,
B TOM WYHCJIE 03€pa, PeKH M MOJA3EMHEIe BOJB, M, HaKOHell, moj OHO-
chepoit — cyxomyTHass M MoOpcKas pacTUTEJbHOCTb M KUBBIE Opra-
HH3MBI, BKJIIOUAs CAMOTO YeJOBeKa.

CocrosiHAe KaxkAOH U3 NePEUUCTEHHBIX no0cucrTem KJIAMaTHUeCKO
CHCTeMBl ¥ ONMHCHIBAETCS KOHEUHEIM UHCJIOM Onpedessroujux napamer-
pO8 X1, X2, ..., Xn. BCe OCTaJbHBIE BEJHUHHB!, XapaKTepusywllue co-
CTOSIHME TOH MJIM HMHOM NOJACHUCTEMBl, ABJAIOTCH (DYHKUHUAMHM STHX Ia-
pamerpgp. [Togo6HO TOMY, Kak 3TO NMPHHATO B TEPMOAUHAMUKE, OIpeE-
IeISIOIIHe apaMeTphl MOXKHO DPa3feuTb Ha IKCTEHCUBHbLe, TIPOIOP-
HHOHAJbHEIE DasMepy WUJU Macce paccMaTpuBaeMoH IOACHCTEME!, H
UHTeHCUBHblE, He 3aBuUcAllHe OT HUX. K nepBbHIM OTHOCATCA 00BeM,
BHYTPEHHSIS SHEPrHUsl, SHTAJLINA H SHTPOINHUS, KO BTOPHIM — TeMIepa-
Typa, AaBJieHMe M KOHHEHTpauus. PasnuuaioT Takke GHYTperHue U
BHeyIRue OnpeaessoNINe napaMeTphl. BHyTpeHHue napamerphl onpe-
JeNAIOT COCTOSHHE CHCTeMbl, BHEIUHHE — COCTOSIHME OKpy:Karomiei
cpenbl. llesieHne mapaMeTPOB Ha BHYTPEHHHME M BHEIIHHe HOCHT He-
CKOJIBKO YCJIOBHBIH XapaKTep B TOM CMEIC/Ie, YTO OHO 3aBHCHT OT Bpe-
MEHHBIX MaCUITa60B HCCIELYeMBIX HpoueccoB. Tak, /s BpPeMEHHBIX
MacmTaboB nopsipka 102 jger W Meubule mJaomiajb U 06beM KOHTHHEH-
TaJbHBEX JeAHUKOBHIX IIHTOB MOXHO OTOXKJECTBHTb C BHEINHHUMHU, [J5
6oJiee NPOJOMKHUTENbHBIX BPeMeHHEIX MacIiTaboB-—C BHYTPEHHUMH
napaMerpaMH KJauMaTuyeckofi cucreMbl. CQ@OTBETCTBEHHO B IIEPBOM
cJydyae KOHTHHEHTAJbHBIE JEIHMKOBHIE LIUTHl BEICTYIIAIOT KakK 4YacTh
OKpyXKawliled cpeibl, BO BTOPOM — KaK COCTaBHasi 4acTh KJIMMaTHUe-
CKOH CHCTEeMHL. ‘ ‘ 7

Boo6iie roBopsl, NpUHANJIEKHOCTH TOH MJIM HHOH TOACHCTEMBI
. K OKpysKaplle#l cpene HJAH K KIUMATHUECKOH CHCTEMe OIpelefsercs
COOTHOIIEHHEM MeXLy BPEMEHHEIM MacIITa0OM HCCHeNyEeMBIX NPOILec-
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COB U BpPEMeHeM YCTAaHOBJIEHHS DABHOBECHOIO COCTOSIHUSI paccMarpu-
BaeMo# mojcucreMbl. Eciid 3T0 cOOTHOLIEHWE MaJoO, IOACHCTEMA CYH-
TaeTcs NpUHaAJexaulell OKpyKawlieh cpene, HHAue — KJHMAaTHIeC-
xofi cucreme. HJsl WAMIOCTpalNM- pa3Nu4yii BPeMeHH YCTAHOBJECHUS
PaBHOBECHOTO peXHMa OT/[eJbHHX MOJCHCTEM KJNHMAaTHYECKOH CH-
CTeMBl NIPHBEJEM OLEHKH THIHMYHBIX BPEMEHHBIX MaciiTab0oB BepTH-
KaapHOH nuddysun tenya. IlocaegHue BMecTe ¢ FeOMETPHYECKHMHU H
TenN0GU3NIECKUMH  XapaKTepHUCTHKAMH  STHX IHOJACHCTEM CBEJCHB
B Tabs. 1.1. Kak BuaHO, aTMOoc(epa, BepXHUH KBa3HOJHOPOIAHBIH CJIOH
OKeaHa, MODCKOH Jiefi, a TaKXKe CHEeXHBIH NOKPOB M AeATEJbHBIH CIOH
cyumn o6aafarmT CPABHHTENbHO GHICTPO# ¥, TJIaBHOE, OJHHAKOBOH (IO
cxopocm) peakiueli Ha BHellHee BO3MYyleHHE, TaK YTO Ha BPeMeH-
HBIX Macirrabax mopsiaka 108 ¢ oHu AOJIKHB O0BEIHHATECS B eAHHYIO
KIMMaTHYECKYIO CHCTEMY.

I/Icnonbsys{ TEPMUHOJIOTHIO TEPMOJHHAMHUKH, BBEJeM IOHATHS OT-
KPHITOH, 3aKPHTOH M H30JUPOBaHHON cucTeMBl. OTKp6iTOl cucremol
OyzeMm HasblBaTb CHCTeMy, KOoTopasa oO6MeHHBaeTCs BEIECTBOM C OKDPY-
xKawueh cpenol, saxpelToll cucremoll — cucreMy, Koropas He obMe-
HHBAeTCd BEIIeCTBOM ¢ OKPYXalolled cpenodl, M uU30AUPOBAHHOL CU-
CTemoll — CHCTEMY, KOTOpasl He B3aUMOACHCTBYET ¢ OKpyKaloulel cpe-
Jo#, T. e. He OOMeHHBaeTcsi ¢ Hell HY SHeprHeH, HH BelnecTBOM. TakKuM -
00pa3oM, ¢ TOUKH 3DeHHUsI TePMOAMHAMUKH KJIUMaTHUecKas CHCTeMa -
npeAcrasaseT cOGOH HEU30JHDOBAHHYIO CHCTEMY, COCTOAILNYIO  HS3
B3aUMOAEHCTBYIOIHUX APYT ¢ APYTOM H C OKpyXKaroliel cpefoit Makpo-
CKONIMYECKHX IOJCHCTEM, KaXaas W3 KOTOPHIX 06JajaeT 4pe3BHYafHO
OOJIbILMM YHCJOM CcTeneHell CBOGOAHL.

ViameHenne . COCTOSIHHSI KJAMMATHUECKOH CHCTEMBI, XapaKTepHU3ylo-
Ieecsl H3MEHEHHEM ee mapaMeTpoB, GyieM HashBaTh npoyeccom. B 3a-
BHCHMOCTH OT H3MEHEHUs BHEIUHUX W BHYTPEHHHX mapaMeTrpoB OyaeM
Pasin4yaTh COOTBETCTBEHHO 8HEWIHIE W BHYTPEHHUE NPOUECCoL.

7

1.2, Macwrabnl BpeMeHHOH H3MEHYHBOCTH M €€ MeXaHU3Mbl

Hannple HaGMIOAEHUHA CBHAETENbCTBYIOT O GOJBIIOM PasHOOGDa3uH
KoneGaHHH XapaKTEPHCTHK KJIHMATHUECKOH cHCTeMBl. [JlaBHBIMH H3
Hux, coraacHo A. C. MonuHy [60], siBasorcs:

1) meaxomacuwirabuoie Kosebanus ¢ NeDHOLAMH OT JOJeH CEKyHJ
JI0 MHHYT, OO6YycJOBJeHHBE TYypOyJEeHTHOCTbIO W pPasJHUYHOrO0 poja
BOJIHOBBIMH IPOLECCAMH (CKaXeM, aKyCTHYECKMMH H TIPaBHTAIIHOH-
HBIMHU BOJIHAMH B atMocdepe);

2) mesomacuirabrole KoAebarus ¢ MEPHOJZAMH OT MHHYT A0 YacoOB
(x HMM IpHHaJJeXaT, B YaCTHOCTH, HMHEDUMOHHHE KojeGauus). Hx
HHTEHCHBHOCTb CPABHUTEJNbHO HEBEJHKA, M IOTOMY SHEPreTHUeCKHH
CIIEKTP B YKa3aHHOM HHTePBaJie NePHOJOB COAEPKHT HMIHDOKHA H IJy-
‘OOKHH MHHHMYM, OTAENAIOLINE KBA3UTOPH3OHTAJbHLIE CHHONTHYECKHE
BO3MYIICHHUST OT TPEXMEDHBIX MeJKOMAacIITaGHBIX HeOMHOPOAHOCTEH;

3) cunontudeckue KoAebaHuA c MEPHOAAMH OT HECKOJLKHX YacOB
J0 HECKOJIbKHX CYTOK B atMocdepe u Hefenb B oKeaHe. K aTo#l rpynme
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XapaKTePHCTHKH OTHENLHEIX NONCHCTEM KAMMATHYECKOL cucremsl, no Coarumeny [227]

Ta6auna 1.1

CyH

Kosdpuuuent THIHYHBIR
XapakTepHuk : * Tlonnas BEDTHKANBHOMN | poeyvenygi
ITromans, BEPTHKAJb- TINOTHOCTS, Maccea, YieabHas TenjoeM- TypGynenTHOR MacIITa6
Hoxcuerena 1012 w2 Hbill MaciuTas, Kr/m3 1018 xr TENJOEMKOCTD, KOCTb, (man Mosery- | penryya nyuoi
- : s BN b o
M2/c | :
Armocdepa; ;
cBOGOAHAS aTMoche- 510 10 0—1 5 1 5 102 108
‘pa : .
HNOTPAHUYHEIH CJI0H 510 . 108 1 0,5 1 0,5 10 108
Oxean: : ! -
BEPXHHH KBa3HOLHO- 334 102 108 34 4 102 1072 108
POZHHIHA cJioi : L .
IAYOHHHLIA CIOf 362 4.10° 108 1400 4 5-10% 1073 1010
Kpuocpepa:
MODCKOH JIex 30 1 108 0,5 2 107! 1076 108
CHEXXHHIH MOKPOB 80 1 5.102 107! 2 1071 1077 105
cylu o ’ .
TOpHEE JieIHHKH 1 102 108 107! 2 107! 107 1010
JIETHUKOBHIE IIUTHI 14 103 103 10 2 10 1076 102
Jlurocgepa: .
osepa # peku’ 2 102 10? 0,2 4 1 1072 108
ReATeNbHEbH ol 131 2 3.108 1 0,8 1 108 108



OTHOESITCSA TaKXKe CYyTOUHBIE W ITOJNyCYTOUHBEIE KOJleGaHusl, co3faBaemple
CYTOYHBIMH HM3MEHEHHSIMH HHCOJSIIUK U TPABUTAUMOHHBIMU CHJIAMH
Jlyuer u ConHia;

4) eaobasvrbie KOACOARUA C TIEPUOAAMU OT Heledb [0 Mecsles.
Ilpumepom MOryT CAyXHUTh NBYXHeIeJbHEE KoJeOaHHA MHJAEKcA LHP-
Kyassuuu (cpefHell yrjioBO# CKODOCTH BpallleHHMs aTMocdepsl B yMe-
PEHHBIX IIHPOTAX OTHOCHTEJbHO MoBepxHOCTH 3emuan) u 30—60-cyrou-
HEle KOJTeGaHUsl B HHIOOKEAHCKOM M THXOOKeaHCKOM ceKTopax TPOMH-
yecKofl aTMocdepHl;

5) ce30HHblE KONEOAHUA, KAKOBEIMU SIBJISAIOTCS KOJe6AHHS ¢ TOLO-
BHIM [IePHOJOM H HX FaDMOHHKH (B TOM YHCJE MYCCOHHbIE ‘SIBICHHS);

6) mescdyeoduunsie Korebarus ¢ NEPHOJAMHU NOPSAAKA HECKOJbKHX
JieT. K HUM TpuHaaJe)xaT KBasUABYXJAETHHE KOJeGaHHSI METEOPOJIOTH-
YeCKHUX 3JEMEHTOB, HMelolHe TIJo6aJbHBIA XapakTep, HO HauboJee
OTUETJIUBO BEIPAXKEHHBIE B S3KBAaTOPHANbHOA crpaTtocthepe (mo MHe-
Huo A. M. O6yxoBa, OHU BO3HHKAIOT B pe3yJpTaTe napamerpuye-
CKO20 pPe3oHarCa, T. €. DPE30HAHCHOTO YCHJEHHMS KoJebGaHU#i HPH Men-
JIEHHOM H3MEHEHHM IapaMeTpoB aTMochephl BO BpeMeHH), KBA3HIBYX-
JIeTHee siBJeHMe, mosyuuBilee HasBaHHe ENSO (a66peBuarypa aH-
TJAMHACKOrO cJIoBOCcOUeTaHus 2iab-Hunpo — IQxuHoe KoneﬁaHue), 3,b-
JleTHHe aBTOKOJIeGaHHus ceBepHON BeTBH -TosabdcTpuma u 1mp.;

7) 6HyTpusexossle KoAe6aHUS C TEPHOJAMH TNOPAAKA JAECATKOB
JIeT, THIMYHBIM NDHMEPOM KOTODEIX SIBJISICTCS NOTENJEHHe B NeEPBOH
IIOJIOBHHE TEKYILUETO CTOJIETHS;

8) - mesicOysexoseote Konebanus ¢ NepHojaMu IOpAAKa HECKOMIBKHX

BEKOB. HJIH. HECKOJIbKUX JeCATKOB BeKOB. VX mposB/eHHs — IOTemIe-
HUe IocJe KOHIa JeiHMKoBoro mepuona (90—60-it Bek g0 H. 3.) H
© yCTaHOBJIEHHE TaK HA3bIBA€MOTO «KJHMATHUECKOTO ONTHMyMa» B 40—
20-x BeKax 10 H. 3., ocjenymollee noxononanue (10-# Bek g0 H. 3. —
III Bek-H. 3.), HOBOe motenenue B XV—XVI Bekax u, HaKOHelH, IO-
XOJIOJlaHHE B TAK HA3hIBAEMBIH «MaJsHlfl JeHUKOBLIH nepuoay (XVII—
XIX Bexka);
- 9) OJoseonepuodueie’ korebarnus ¢ nepnonaMH mopsjika JecsiTKOB
THICSY JIeT (JIeXHUKOBHIE M MEXKJEJHHKOBBIE SIIOXH  IJIeHcToueHa),
CBSI3aHHBIE C M3MEHEHHeM IlapaMeTpoB 3eMHO# OPOGHUTH H HaKJOHA
3eMHO# ocHd. Cpenu mogoGHOro pona KoJeGaHHi acTPOHOMHYECKOrO
TPOHCXOXK/JACHNs  HaHOOJBLIMM ABJSETCH KoJeGaHUe ¢ NEepHOLOM
100 thicsiy sier. 3ateM B MOPsJKE yMEHbINEHHS aMIUIHTYL DACIONara-
torcs KosebaHus ¢ nepuogamu 22 u 41 Teicsiua Jer. [lepseiii us ymo-
MSHYTHIX NEPHOJOB OJH30K K NEPHOLY HSMEHEHHS SKCHEHTDHCHTETA
3eMHOH OPOUTH M NEPUOLY aBTOKOJEGaHUH B CHCTEME KOHTHHEHTAJb-
Hble JIe[HHKOBbie LIUTH— acTeHOcdepa, BTOPOH COBHALAET ¢ MEePHO-
JIOM IPELECCHH H TPETHH — ¢ IePHOAOM H3MeHEHHS YIJjia HaKJIoHA 3eM-
‘HOH ocHu;

10) usmenenus eeonoeuueckux anox ¢ MEPHOAAMH NOPSIAKA JECAT-
'KOB M COTeH MUJJIHOHOB JIeT, CO3/laBaeMbleé ODOT€HHHIMH H TEKTOHH-
'YECKMMHU HpoLeccaMy ¥ Apel(poM KOHTHHEHTOB.

Bce atu nposBieHusl BpeMeHHOH H3MEHUYHBOCTH KJAHUMAaTHYECKOH CH-
'CTEMBI IIPEJCTABJEHL B HACAJH3NPOBAHHOM CIEKTpe KoJeGaHHi TeM-



_TepaTyphl NPU3EMHOrO ¢Jioss aTMocdepsl, n3oGpaxenHom Ha puc. 1.1.
B 3aBucuMocTn OT MexaHM3Ma BO3GYKIEHUsS KONe6aHUSA TeMIEPaTyPH,
KaK H JI00BIX APYrHX KJIHMAaTHYECKHX XapPaKTEPUCTHK, MOXKHO pasfe-
JIATb Ha BblHyscOeHHble U c80000Hble. BEHHYKIEHHEIME Ha3bBAlOTCH
KoseOaHusi, MOpOXkKAaeMble BHEIIHHMH BO3AEHCTBHSIMH (CKaXKeM, H3-
MEHEHHUSIMH HHCOJALHUH), CBOGONHEIMH — KoJeGaHus, NPOHMCXOAAIINE
HE3aBUCHMO OT BHEIIHEro MeXaHHYeCKOrO HJIH TEIJIOBOTO BO3JEHCT-
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Puc. 1.1. ViieanusupoBaHHb CHEKTP KOJeGAHHI TeMIepaTypH MpH-
3eMHOr0 caos armocdepd, no Muruensay [202].

BUS W OGYCJOBJEHHBIE BHYTPeHHeH HEYCTOHUMBOCTBHIO KJIHMaTHUECKOH
CHCTEMBI II0 OTHOIIEHHIO K MaJjbM BO3MYILEHHAM (HampHMeD, aBTOKO-
Jge6GaHUA B CHCTeMe OKeaH—aTMocdepa). ]

Coobpaxenus, Jexkallde B OCHOBEe 9TOH KaaccuPHKaNUHU, CBOLATCS
K cnepyiomiemy [185]. B Jsio6ofi peadbHOH. MMAPONMHAMHYECKOH CH-
CTEME BCErja ecTb Bs3Kas MHCCHMANHUs, eCJH CHCTeMa He ABHXKeTCS
KakK TBepxoe TeJOo, M TepMHUecKas AUCCHIAnus (CPelHSI CKOPOCThH
BLIDABHHBAHHS TeMIIepaTyPHBIX HEOAHOPOMHOCTEH), €CAH CHCTEMa He
nsotepmuuna. ITostomy B cBOGOJHBIX KOIeGaHUAX €IHHCTBEHHBIM Me-
XaHU3MOM, CIIOCOOHBIM YPaBHOBECHTh BJHUSHHE IHCCHIAUMH, MOXKET
ObITh TOJIBKO ITeDEHOC 3HEPTHH TIO CIEKTPY, B BHIHYXKIEHHBIX KoJjeba-
HUSIX BJIMSIHME JHUCCHIIAIIMH MOXKET KOMICHCHPOBATLCS KaK 34 CUET.
KaCKaJHOTO MepeHoca SHEPTUH, TAK U 3a CUeT PaGOTH BBIHYKAAIOUIUX
cus. Bo BTOpOM cayuae cHauana Bo36GyxKnaeTcd Moxa ¢ MacuiraGom
JJINHBL BHIHYXKAaoLlel CAIBEl. 3aTeM 3Ta MOJa [OJ BJHSHHEM HeyCTofi-
YUBOCTH IlepefiaeT CBOIO 3Hepruio 6ojiee BLHICOKOBOJHOBBIM MOJIAaM.
Kak TOMBKO 3HEpPrHS 3THX MOJ [JOCTHTHET HEKOTOPOro KPHUTHUECKOTC

8



YPOBHS, HaunHawT BO3OyXKIaTbes ellle 6oJiee BEICOKOBOJIHOBBIE MOJHL.
O HOBPEMEHHO BHICOKOBOJIHOBHIE MOJBI OKa3hIBAIOT 00paTHOE BO3JAEH-
CTBHE Ha NOPOXKJalollHe HX HHM3KOBOJHOBHIE MOJbI, BBI3HIBAS YCHJIe-
HHe Wu CcTabHAM3alHI0 H JaXe paspylleHHe IOCTeIHHX.

W3 cka3aHHOro sICHO, UTO BHEIIHee BO3JEHCTBHE — 3TO BCEro JHIIb
OJAWH H3 BO3MOXKHBIX MEXaHHM3MOB W3MEHYHBOCTH, JPYrofi — BHYT-
pPeHHHH cTOXacTHYeCKHH MeXaHH3M; OOGYCJOBJEHHBIH CyLIECTBOBaHHEM
obparuslx c8a3eli MeXAYy Ppas3iIHYHBIMH BHYTDEHHHMH NapaMerpaMu
KJAMMAaTHYecKOH cucreMbl, OGpaTHBE CBSI3H MOrYT JHGO YCHJIHBATH:
BapHAllMd OJHOTO = K3 B3aMMOJAEHCTBYIOIIMX NapaMeTpoB, JuGO
ocnabadare ux. B mepBoM ciayuae OHH HAa3BIBAIOTCS MOAOHCUTEALHBIML,
BO BTOPOM — OTpuyaressbroimy. FI3BeCTHO AOBOJNBHO MHOIO IPHMEpPOB
oGpaTHbIX cBsizell. [IpUBenEM TONBKO HEKOTOPEE M3 HUX.

Honosmurervnan 00paTHAA C8A3b NAPHUKOBLLL adghexT 800sH020
napa — remneparypa armocgepst. KOauuecTBO cOAEPKAIErOCS B BO3-
LyXe BOAsiHOro mnapa (aOcosioTHasi BJAAXKHOCTb) HeJHHeHHHIM o6pa-
30M 3aBHCHT OT TEeMIIEpaTypH BO3JAyXa H B CBOIO OUepeab ONMpejesser
npo3payHocTh aTMocheps aJis JJIHHHOBOJHOBOH paauanuu. Tak, mo-
BHILIEHNE TeMIepaTyphl NPH NOCTOSHHOH OTHOCUTENLHOH BJIAXKHOCTH
(OpennosioXkeHHe O IOCTOSHCTBE OTHOCHTEJIbHOH BJIAXKHOCTH OIPaB-
JBIBAETCSl B UIMPOKOM [MANA30HE M3MEHEHUsI TeMIepaTyphl) NPUBOJHT
K YCUJIEHHIO NOIJOLISHHS AJWHHOBOJHOBOH pajHaluu B aTMochepe
(rapruroseul agiheKT) W TEeM caMBIM CHOCOGCTBYeT JafpHeHAlleMY
TOBBIIEHHIO TEMIIEPATYPhl HUXKHHX cioeB atMocthephl. JpyruMu cio-
BaMH, NapHUKOBHE 3G (dexT BOASHOrO Napa HeHCTBYET Ha KJAAMATH-
YEeCKYIO CHCTeMY JecTaGHIH3HPYIOUIHM 06pasoM.

Iloromcurenvnas obparnas cés3e aasvbedo CHENCHO-1e0AH020 NO-
xposa — remneparypa armocgepsr. CHer u Jex o6aapawt Gogee
BBICOKOH OTpaxKaTeJbHOH cmocoGHOCTBIO ~ (anbbeno), YeM Boja
uau noysa. IlosToMy yBeJHUYEHHE [JIOIAAYM CHEKHO-JEASHOrO IIO-
KpPOBA HJIH CPOKOB €ro CyIIeCTBOBAHUS JOJIKHO , CONPOBOXIATHCS
yBeJHYeHHeM MNJaHeTapHOro aje0efo, a OHO— YMEHBbIIEHHEM KOJIH-
decTBa COJIHEUYHOH pajaHalH{, YCBAaUBAEMON KJIHMATHUYECKOH CHCTe-
MOH, H MOCAeAYIOUIUM yBeJHUYEHHeM IJIOIIaAH CHEXHO-JEJSHOrO IO-
KpoOBa.

Orpuyaresvrasn o6parnas césa3v nepenald Temneparyp SK8aATOp —
NOA0C — MepUOUOHAAbHLL NePeHoC Tenaa. YBeanueH e nepenafa TeM-
nepaTyp 3KBaTOP — NOJIOC BEISLIBAET YBEJHUYEHHe MePHAHOHAJBHOrO
mepeHoca Teilyia, YyTO CIOCOGCTBYET NMOBBIUEHHIO TeMIlepaTyphl OKeaHa
H aTMoc(ephl B BHICOKMX IIHPOTAaX H Kak CME/ICTBHE — YMEHBIUEHHIO
mepenajga TEMIEPATYP 3KBATOP—IIOJIOC,

Orpuyaressras 06PATHAS CB5Bb BAANCHOCTb NOYB6I—AA606ed0 no-
8EPXHOCTY Cyuwil. YBeJIHUeHHe BJIAXKHOCTH I[OYBH IPHBOAUT K YMEHb-
UWIeHHIo aab06efo NOBEPXHOCTH CYIIHM, YTO B CBOK Ouepelb OOYCJIOB-
JIUBAET yBeJMYeHHe IOIJOIIeHUs] KOPOTKOBOJHOBOH COJIHEYHOH pajua-
1IMH, TOBHIIIEHHE TeMIepaTyphl IOJACTHJAAIONIefl NOBEPXHOCTH, yCHJe-
HHe HCIIapeHUs M B PE3yJbTaTe YMEHbIIEHHE BJAXKHOCTH NOUYBHI. ‘

Mul paccMmorpenn ABa MeXaHHM3Ma H3MEHYHBOCTH KJAKMAaTHUECKOH
CHCTeMBl — NPUCYINYI0 ef BHYTPEHHIOIO CTOXaCTHYHOCTL H BHELIHee
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Bo3geiicTBre. TpeTuii- MexaHH3M — pa3juuHble GOPMH pe30HaHCa Me-
KLY BHYTPEHHHUMH MOJaMu KJIMMaTHUECKOH CHCTeMBl M BHELIHMMK
BO3MeAICTBHAMHU UHUKJIHUECKOTO Xapakrepa. [IpuMmepoM TOMY MOryT
COyXKUTh KosnebaHug ¢ nepuogom 100 TecAY JeT. DTH KoJeOaHUS,
Kak cefiuac cupraercsi, 06ycJOBJIEHH COBNAJeHNeM MEPHOJOB H3MeHe-
HUS 9KCLEHTPHUCHTETa 3eMHOHl OpPOUTHL W peakUUuu acreHochepr Ha
Harpysky, CO3/laBaeMyl0 KOHTHHEHTAJbHLIMH JIEAHHKOBBHIMH IIMTaMH.
Cunenys [183, 184], npenmnosiokuMm, UTO BHYTPEHHUH CcTOXacTHue-
CKH}I MeXaHHU3M BHOCHT CYUIeCTBEHHBIH BKJIajJ B H3MEHUHBOCTH .KJU-
MaTHYeCKOH CHCTeMBl Ha BCeX BpPeMeHHEX Maclrabax u 4To 3TOT
MeXaHHM3M CKJaJblBaeTcsi U3 HHAMBHUAYAaJNbHBIX CTOXACTHUECKHX MHpPO-
IIECCOB, KaXJOMy M3 KOTODHIX OTB€UaeT CBOH BpeMeHHOH Mmaciurad H °
COOCTBEHHBIH BKJAAJ (6eJ1mﬁ LIyM) B H3MEHUHBOCTb, XapaKTepH3ye-
MyI0 BCEMH BPEeMEHHBHIMH MacliTa6aMH, NOPEBOCXOAALIMMH JaHHbIH.
D10 ompenensieT NOsBJeHHe «(POHOBOH> M3MeHUuMBOCTH (Ha puc. 1.1
OHa 3aIITPHXOBAHA) W yBeJHUYeHHe ee HHTEHCHBHOCTH C POCTOM Bpe-
MeHHOro MacuitTa6a konebanufi. HanGonee BaxHBIMH  (aKTOpaMH
 «(OHOBOMH>» H3MEHUMBOCTH C BPDEMEHHBIMH MacuITaGaMHu NopsiKa yaca
' ¥ MeHbllle ABJSIOTCS MeJKOMacluTabHas TypéyneHTHocm U KOHBEK-
musa. Ha BpeMeHHHIX MaciuiTabax IOpsAAKa CYTOK OCHOBHOH BKJaj BHO-
CHT HMHEpIIMOHHAfA, a Ha BPEMEHHHIX Maclurabax TOpAAKa Mecsla-—
TepMHuecKass penakcamusi atmochepbl. «PoOHOBas» H3IMEHUHBOCTH
¢ BpeMeHHBIMU MmaciitaGamu oT 1 mo 10 jer o6yciaoBiuBaercs Tep-
MHUECKOH pesiakcalueli BepXHEro KBA3HOAHODOJHOTO CJIOsS OKeaHa;
Ha BpeMeHHEIX Maciitabax ot 10! mo 10° ser ckasmiBaercs BJHSAHHE
TIyGHHHOTO CJIOSL OKeaHa, a B HHTepBaJde Macmirabos ot 10° no
105 jleT — BJAHsIHHE B3aUMOAEHCTBUS MEXKJy KOHTHHEHTAJbHBIMH Jiel-
HUKOBLIMH IIMTAMHM, TAYGHHHLIM CJIOEM OKeaHa W aTMocdepoi.
.BHelllHue BO3JEHCTBHS NMPHUBOAAT K MOSIBIEHUIO Y3KOMOJOCHOH H3-
MeHUYHBOCTH. 1103TOMY NP HaJ HYHMK BHELIHUX BO3LEHCTBHH U OTCYT-
CTBHH «()OHOBOI® H3MEHUHBOCTH CHEKTP KJINMATHUCCKOH H3MEHUHMBO-.
CTH HallOMHWHAJ GBI CYNepNoO3UIUI0 H3MEHEeHHNH, CBOACTBeHHBIX PasJ/ny-
HbIM BHelIHHM (akropam. IlogoOHble u3MeHeHHs 06/1a1al0T GONbLIOK
YHOPSIIOYEHHOCTBIO H COOTBETCTBEHHO BLICOKOH CTENEHDbIO NpeicKasye-
mocru. Hao6opor, <<¢)0Hosaﬂ>> H3MEHUHBOCTh XapaKTePU3yeTcs Ma.non
YNOPSJ0YEHHOCTbIO i HH3KOH CTENEHBIO NPEJICKa3yeMOCTH.



Tnasa 2 - )
COBPEMEHHOE COCTOSSHUE KJIMMATHYECKOM CHCTEMBI

PaccmoTpum 61012K€T Macchl, TelJa, BJard, SHEPTrHU H YIVIOBOIO
moMenTa. OJHAKO NPeABapHUTENbHO COOGIIHM CBeJEHHs 00 HCXONHOH
uHGbOPMaIKH, ek allell B OCHOBe CYILeCTBYIOIHX NPEJCTABIEHHM O CO-
BPEMEHHOM COCTOSIHMH KJMMAaTHUeCKOH cHcTeMbl. [IpM  H3/I0OXKeHHH
(axTuueckux AaHHBIX GyfeM ciaefoBaTh B ocHOBHOM (211, 212, 215,
2186].

2.1. Ucxonnas undopmanus

B macrosimiee BpeMsi umeercs: npubausureapHo 2000 craHuui pa-
JHOJOKALMOHHOTO 30HAMPOBAHHS aTMoc(hephbl, Ha KOTODHIX ABaAXKIbI
B CYTKHM TPOH3BOASTCS H3MeDeHHS TOPH3OHTAJNbHBIX COCTaBJISIOIHX
CKOPOCTH BeTpa, TeMIEePaTyphl, BJAaXXHOCTH H BHICOTH H300apHYECKOH
noBepxHocTH Ha 11 ypoBHsax B atMocdepe. O6veM HH(POpPMALHMH, NO-
CTaBJsieMblli 3THMH CTaHUHUSIMH, OrpoMeH. Jlaxe eciu HCKIIOYHTb Bce
MecsiuHble CepHH C TDPONYCKAMH JaHHBHIX, IpeBnmarmumu 10 cyr,
To 3a 10-jeTHu#l nepuox ¢ mas 1963 r. mo anpean 1973 r. MBI Oyaem
uMerb 10-365-2.1000-11-5=4:10° eaunun wuHbopManuud. 3xech
TnepBas uudpa xapakrepusyeT ‘KOJIHYECTBO JIeT, BTOPas — KOJHYECTBO
CYTOK B TOJy, TPeTbsl — KOJTHYECTBO eXKeCYTOUHHIX CepHil H3MepeHHH,
yeTBEPTAas — KOJMUECTBO CTAHIUH, 06eCneYuBAIONIHX NMOCTYNJEHHE Ka-
YyeCTBEHHOH HH(QOpMAaLuM, NATasi — KOJHYECTBO YPOBHEH H3MepeHUH
B atMochepe H Ilectasi — KOJMHYECTBO H3MepseMBIX IlapaMeTpOB.
YKasaHHBIH 06beM HHGOPMAaUUHU ACCTATOYEH [Jisl BHISBJIEHHS KPYHHO-
macHmTaGHBX ocofeHHOcTedl KaumMara atMocdeps. OfnHako He caenyer
3a0BIBaTh 0 KpaliHe HepaBHOMEDHOM pacIpefesNeHHH a3DPOJIOTHYECKHX
CTaHLUMH: IOCTeJHHE COCPEeAOTOUYEHBl IPEHMYILEeCTBEHHO B TycTOHAce-
JeHHBIX pafioHax 3eMHOTO 1lliapa, TOrAa KakK 06oJjbliast gacTb akKBaTo-
pur MupoBOro OKeaHa, 3KBaTOpHaJbHHE nosc IOxHO# AMepuxd u
Adpukn, a Takxe AHTapKTHAA O CHX INOP ellle OCTAIOTCS HE OCBe-
IIeHHBIMH AaHHBIMH HaOJa0fAeHU .

[IpuMepHO TO XKe caMOe MOXKHO CKa3aThb H B OTHOLICHHH CEeTH CTaH-
uui u3MepeHuit B MUpoBoM okeaHe. B macrosiiee BpeMsa MBL pacroda-
raeM npubausurtesbHo 106 -perucTpaunuii TeMmepaTyphll, COJEHOCTH H
KOHIIEHTPanMH KHcaopona 6osiee 4eM Ha 30 rOpH3OHTaX OT NOBEpPX-
HOCTH J0 JHa okeaHa. TakuM o6pasoM, MACCHUB AAHHHIX OKEaHOJOTH-
YeCKHX H3MEPeHH! cofep:kuT B obme# caoxHocrd 108 30 - 3=108 ennu-
aun uudopmanun. OgHaKo, Kak H B arMocdepe, paclpejesieHnue CTaH-
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UMA M3MepeHHH IO akBaTopuu MupOBOro okKeaHa WMeeT KpaliHe He-
PaBHOMEPHBIH XapaKrep: Ha OoJbliell yacTH akBaTopud Muposoro
OKeaHa, 0COOEHHO B OKeaHaX I0XKHOTO NOJyIuapus, AaHHBIX (akTHye-
cku HeT. K cyacTbio, HEIOCTAaTOK [aHHBIX B OKeaHe HE OLLyLiaercs
TaK OCTPO, KaK B atMocdepe, IOTOMY, UTO HAHOOJNee H3MEHUYHUBEIM fB-
aserca BepxHu# 100-meTpOBEIE cj0ff OKeaHa, VIyulle ODYTHX CJI0EB
ofecreueHHBl JagHBIMH H3MepenH#. KpoMe TOro, HHTEHCHBHOCTDH
MeXXIyroJN4YHOH W3MEHUHBOCTH B OKEaHE MHOIO MEHbIIEe, HeXKeJaH
B atMocdepe, TaK 4TO AJS OPHEHTHPOBOUHBIX OLIEHOK XapaKTEePUCTHK
KJIUMaTa - OKeaHa (B YacCTHOCTH, MEPHUJHOHAJbHOTO MepeHoca TelJa)
MOXHO HCNOJIb30BATH BCE JAHHBIE, MOJNyYEHHbIC C MOMEHTA BBITOJHE-
HYS IePBHIX TVIyGOKOBOLHBIX H3MEDPEHHUH.

3HAYUTEJBHO XyXKe OGCTOAT [E€N0 C LaHHBIMA H3MEDPEHHH CKOPOCTH
TeueHnsi. Bce, 94TO MBI HMeeM Ha CErOAHSIUHHH JeHb,— 5TO CBEJCHUST
0 gapefide CyNOB M BecbMa HEMHOTOUHCJEHHble NpPSMblE DErHCTpPaIuK
CKOPOCTH TeYCHHS B NOBEDXHOCTHOM H TJYOHHHOM CJOSIX OKeaHa.
Takas curyanus, ecTeCTBEHHO, He CIIOCOGCTBYET GBHICTPOMY IIPOTpeECCY
3HaHMil o rao6afbHOlN LHPKyJASNHH OKeaHa. Ecim K TOMy Xe Roba-
BHTb, 4TO B OJuXafllHe ToAbl PE3KOe YyBeJHYEHHE CeTH CTaHUHH
H3MEPEeHHH# CKOPOCTH TEeUCHHsA II0 TeXHUUYeCKHMM K 3IKOHOMHUYECKHM
NpHYHHAM BpPSJ JH BO3MOXKHO, TO OCTaeTcs OJHO — HONBITATbCS HPH-
BJIeUb HETPANWLUHOHHEE (H B IePBYIO OYepeslb — CIYTHHKOBHE) Me-
TOABl HCCJAENOBaHUs AHHAMHUYECKOH CTPYKTYpH OKeawa. Ho 310 —
neao Oynymero. IToka ke Bcs Heob6xonuMas HH(OPMAaIUA TOCTABJIS-
ercsl Ha OCHOBE CTaHAAPTHOH TEXHOJOTHH. VcK/IIoueHHe COCTaBJAT
H3MEDEeHHs MOTOKOB KOPOTKOBOJIHOBOM M JJIHHHOBOJHOBOH pajHaluM
Ha BepXxHel rpanuile aTMocdepsl, TeMIepaTypsl u peabeda cBOOGOIHOK
NOBEPXHOCTH OKeaHa.

2.2. bropxer macchl

Haunem c BBIBOZA BBEIpaKEHHH, ONMMCBIBAIOILNX  OIOJXKET MacChi
B OT/JeJbHBIX MOJACHCTEMAaX KJIMMAaTHUeCKOH cHcTeMbl. Onpeaeanm
Maccy ma cronba atmocdepsl eIHHUYHOTO CEUEHHUS B BUJE

[>)

mA?——SpAd2=—,
4

rie pa— IJOTHOCTL BO3NYXa; Ps— HPH3eMHOe naBJieHHe; { — BHICOTA
HeDOBHOCTEH TOJCTHIAOIEH TTOBEPXHOCTH; & — YCKOPeHHe CBOGOLHOTO
IlajleHHsI; 2 — BepTHKaJbHAasi KOOpJHHATA, OpHeHTHpOBaHHaH BePTH-
KaJIbHO BBEpX.
: Ilpounrerpupyem ypaBHeHHe HEpPaspLIBHOCTH B npe;:LeJIax BCelt
TOJIIH aTMOCc(epBH M BOCHOJbL3yeMCS yCJAOBHEM OOpallleHHs B HYJb
BEPTHKAJLHOTO NOTOKA MACCH Ha LOCTAaTOYHO GOJbIIOH BEICOTE B aT-
Mocthepe W KHHeMaTHYeCKHM YCJIOBHeM @ =0f/0f++vVi— (P —
— E)/pa Ha nojcTHIAOMENR NOBEPXHOCTH (31€Chb W H V-— BEPTHUKAJb-
Has COCTaBJdIOIlas ¥ TOPU3OHTAJbHEIH BEKTOP CKOPOCTH Berpa, P —

Ps
g b
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_CKODOCTb BRINAfeHHs 0CaLKOB, E — cxopocrb ucnapenns, V — IJIOCKH#

orneparop rpajHeHTa Ha NOBepXHOCTH cdepwl paguyca a, !-—BpeMs).
B pesynbraTe nosyuaem

oMo/t + ¥ - ma¥a= — (P — E), 2.2.1)

rie VA—CpeAHHH 0 Macce aTM0c<bepr I‘OpH30HTaJIbeIH BEKTOD CKO-

pOCTH BeTpa.
AHanornyHO ypaBHEHHS COXPaHEHHS MaccH BOJAbl B OKeaHe, MOD-

CKOTO JbJa u Bel_LIeCTBa CyIHI/I HpHHﬁMaIOT BHJ, ~
Omofdt +V - mogVo—=P — E — Ey; (2.2.2)
Omidt + v - mv,=E; +P—E; (2.2.3)
amL/at + A mL";L =P — E, (2.24)

rle IepBhle 4JIeHBbl B JIEBOH 4aCTH NPEACTaBJAT cOGOH CKODOCTb H3-
MEeHEeHHsS Macchl #1, OTHECEHHOH K eJHHHIe IJIOIAJH [OBEPXHOCTH,
BTOpHIE YJEHbl — rOPH3OHTAJNbLHYIO JHBEPIeHIHI0 HHTErpajJbHOro nepe-
HOCAa Maccel, Vg, Vi H Vi, — I'OPH30HTaJbHEIE BEKTOPH CKODOCTH Teye-

"HHSi B OKeaHe, Jpedda MOPCKOro JbAa KU IepeMelleHHS DPEeYHHX M

TPYHTOBHIX BOJ, E1— cKOpOCTb 06pa30BaHust (MAM TasiHHUSA) MOPCKOro

JbIa, CHMBOJ «~»— OIlePallMI0 YCPeJHEHHS IO Macce, HHAeKCH <«O»,

«I» n «L» — npuUHaAIeKHOCTE K (OKeaHy, MOPCKOMY JIbJly H CyIIIe.
3aMeTHM, 4YTO HHTerpajbHBIA B NpEAeNax CyLH NepPerRoc Macchl

MLV OCYIIECTBJISICTCS TOJIbKO PEYHBLIMH H IPYHTOBLIMH BOAAMH (pyc-
JIOBOH H TOA3EMHEBIH CTOK), OCTAJbHAS YACTb CyWIH B CHJAY yc.nomm

vy =0 He BHOCUT BKJaJx B vaL _
IIpoHHTErpHpyeM ypaBHEHHE (2.2.1) II0 IOBEPXHOCTH BCel
3eman, ypaBHeHHe (2.2.2) — O NOBEPXHOCTH OKeaHa, ypaBHEHHE
(2.2.3) — Mo NOBEPXHOCTH MOPCKOro Jbia W ypaBHenue (2.2.4) —mo
IIOBEPXHOCTH CymIH. 3areM o0003HAYMM OTHECEHHBIH K eJMHHIE IIJIO-
IMagu. TOBEPXHOCTH CyMMapHBIi  (DPYCJOBOHM+ MOA3EMHBI)  CTOK
B okeaH uepe3 {Eg}. Torma ¢ y4eroM YCJIOBHS HENPEPHLIBHOCTH HHTE-
rpajpHOTO IIePEHOCAa MacChl Ha TrpaHHUue pasjgefa OKeaH—CyIla

nMeeM

2 (m}+(P—E}=0;
2 (mo}fo— (P — E}fo -+ (Ex} 1 — (Ex} fu—
—gf{ml}fl‘—{El}fl—l-{P—E}fI:O;

2 (o~ (P — E}fu + (Exbfu =0
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rae fo=so/s, [i=s1/s, fL=sL/s —OTHOmEHHs IIOMWlaJell OKeaHa

(so), Mopckoro Jpaa (sy) ¥ CylWH (S1,) K IJIOLIAAH S IOBEPXHOCTH

Bcell 3eman (WM, uHave, 0aJJBl OKeaHa, MOPCKOTO JbAa H CYIIH),

CBfAI3aHHBIE MeXJAy co6ofi cooTHomenueM fo+fi+fr=1; durypuse

CKOOKH 03HAY4IOT yCpPelHEeHHe MO TJIOWAAN BCeH 3eMJH. -
CkaapiBast 3TH BLIpaXeHus, NOJdyYaeM:

o (ma} + (mod o+ (mi} i+ ) ) =0, (2.25)

PasenctBo (2.2.5) ommchiBaer TOT OUEBHAHBIH (aKT, uTO AJs Bpe-
MEHHEIX MaclITa00B, MHOTO MEHBLUIHX BDEMEHH JXH3HH KOHTHHEHTAJb:
HBIX JIEJHHKOBBIX ILIUTOB (/JIsI TAKHX BPEMEHHEIX MaclITa6oB KOHTH-
HEHTaJIbHbIE JICAHHKOBBIE LIHTEl MOMKHO He BHIJEJNATb B CAMOCTOATEJNb-
HYyIO TOACHCTeMY H pacCMAaTpPUBATh HX KaK YacTh CYIIH), Macca
CHCTEMHB aTmocq)epa——OKeaH—Mopcxon Jej—Cyilla OCTaercs Heus-
MeHHOH BO BpeMEHH.

Bepuemcsa K ypaBHeHumo (2.2.1) ¥ IOPOMHTErpHpyeM €ro mo HoJ-
rore. B pesysibTaTe HaXOquM

2nacos ¢ - —%[mA] -+ —(11— % MmT = —2ma cos @ - ([P_] — [E]),‘

- - (2.2.6)

rae ’ : ~ '

, 2 :

MmTy = S MADAG COS @ dA -
]

— MEDUAHMOHAJBHHIH IepeHOC Macchl B aTtMocdepe; vs— CpefHad IIo
macce aTMochephl MEepHAHOHAJIbHAS COCTABJASIONIAS CKOPOCTH BETPA;
¢ — LIHPOTa; A — [IOJIOTa; KBajpaTHbhie CKOGKH O3HAYAOT 30HAJBHOE
ycpejHerue. ’
Benomuum . Teneps, uTo Macca atMocghepH OJHO3HAUHO OIpejessd-
eTcs NPH3EMHBIM JaBJeHHEM H 4uTo, coraacHo [210}, cpennee romosoe
IPU3EMHOE LaBJIeHHEe B CeBEDHOM M IOXKHOM HOJYILIAPHSAX PABHO COOT-
BercTBenHo 983,6 u 988 rlla (uam B eamnumax Maccel 2,569 - 1018 u
2,581 - 10% xr). Orcoga clenyer, 4yTo JOJIKEH CYyLIeCTBOBATb CPeNHHII
rOZOBOH IIEPEHOC MAacCChl U3 IOKHOTO NOJYWIAapUsS B CEBEpPHOE, IPHUUEM
Ha ocHoBaHHH (2.2.6) 3TOT IepeHOC NOJKeH 06YCIOBAHBATLCS Pa3HON
HHTEHCHBHOCTBIO T'HIPOJIOTHYECKOro IIBKJIa B 060ux moaymapusix. On-
HaKO CyLIECTBOBAHHE B aTMOC(epe MepeHoca Macchl H3 I0XKHOTO IOJY-
LIAPUsi B CEBEPHOE mpejnosaraer Hajauine 06paTHOro KOMII€HC Al HOH-
HOTO TIOTOKa MAcCCHl B APYTHX TOACHCTEMAaX KJIHMATHUECKOH CHCTEMEL
JlanpHelimmee oOCYXIeHHE 3TOTO BOIPOCA MBI OTJOXKHM A0 pasjiena
2.4, a cefivac obparumca K puc. 2.1, HAMIOCTpHpPYIOLIEMY BapHallHH
pasHocTH (hbaKTHYECKOro (He IPHBEAEHHOTO K YPOBHIO MODs) IpPH3EM-
HOrO aTMOC(hEepPHOrO [aBJICHHWS ¥ €ro CPeJHEero roJOBOTO 3HAUYEHHUS.
W3 pHcyHkKa BHAHO, 4TO Macca aTtMoc(ephl HCMOLITHIBAET 3aMETHBIE
Ce30HHBIEe KOJeGaHusA, IpHYeM B CEBEPHOM H IOXKHOM NOJYIIAPHSIX ATH
KoseGaHusl mpoHcxogar B nporuBodase. [locnenHee 06CTOATENBCTBO
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OOLIUHO  CBSISHIBAETCS € [EPEHOCOM MacChHl H3 JIETHETO NOAYWIapHs
B 3uMHee [210]; TeM caMbIM HeSBHO INPEAIOJNAraercs, YTO HCTOUYHHKH
M CTOKM Macchl B IpaBOfi uacTH ypaBHeHus (2.2.6) ypaBHOBEIMBAIOT
APYr APyra B KaXKJOM MNOJyLIapUH NO OTAENBHOCTH HJH BCIE[CTBHE
HX MaJOCTH BOOOIie MOryT He DaccMarTpHBaThCs. (ucKJaII0YAIOTCA - M3
KHHEMAaTHYECKOTO YCJIOBHS Ha NOACTHIAIOIEH  IOBEPXHOCTH, CM.
Boilie). TIpUMeHUTENBHO K CPeAHHM TOAOBBHIM YCJOBHSIM 3TO NPERMNO-
JIOJKEeHHe 3KBHMBAaJIEHTHO OTCYTCTBHUIO NEDEHOCAa MAacCHl 4Yepe3 3KBaTOp
H, cTajdo OHTh, PABEHCTBY NPH3EMHRIX [AaBJeHHH B OOOHMX IOJyLIa-
pusix. CIOPHOCTb TaKOr0 OOBSCHEHUS QUEBHIHA.

2lla

Puc. 2.1. Ce3ondble BapHaUMH PasHOCTH
MeXAYy (pakTHiecKHM (He NpHBeIeHHBIM
K _YPOBHIO MOps) [pPH3EMHBIM aTMO-
cepHBIM JaBJEHHEM H €ro CpeJHHM
roaoBeiM 3HaueHdeM, no Oopty [210].

1 — cepepHoe noayuwapde; 2 — IOXHoe IOAY-

~ Vo1 s \
mapue; 3 — 3eMJs B LEJIOM. / W 4 7] X X /

2.3. Bogxer Tenaa

ITepBHYHBIM HCTOYHMKOM BSHEPIHH [Jisi KJIHMATHYECKOH CHCTEMBI
CJyKHT HHCOJIALHS, ONpejessemMas Tak Ha3BIBAEMOH COAHEHHOL NO-
€T0anHOl (IIOTOX COJIHEUHOH pajaMauluMH Ha CpPeJHEM pAacCTOSHHH
3emau or CosHua, HauGoJsee BepOATHOE 3HAUEHHE KOTOPOTO 3aKJIIO-
yeHo B npemenax or 1368 mo 1377 Br/M%), a Takke HaKJIOHOM OCH
BpaLICHUA 3eMJH, SKCHEHTDUCHTETOM 3eMHOH OpOUTHl W JOJIOTOH .
nepures. Bapuanuu NOCnIefHHX TpeX aCTPOHOMHYECKHX I1apaMeTPOB
HMEIOT BpPeMeHHBle MaclUTabbl MOPsAAKa AECATKOB THICAY JeT {CM.
BbIlIE), ¥ NOTOMY OHH He OKAa3blBAIOT CKOJbKO-HHGYAL OLLYTHMOIO
BJIMSIHMS Ha MHTEpecylollife” HAaC H3MEHeHHsI COCTOSIHHS KJHMaTHue-
CKOHl cHCTeMBbl C BPEMEHHBIMH MacwTabaMy NOPsSAKa AecsATHAeTHH.

PucyHok 2.2 uamiocTpupyer NPOCTPAHCTBEHHO-BPEMEHHYIO H3MeH-
YUBOCTb CPEAHErc 30HAaJbHOI'O pEe3yJbTUPYIOIIEr0 HOTOKA PagHallHU
Ha BepxHell rpauune atmochepbl. OTMETHM TpPH ee OCOGEHHOCTH:
acUMMETDPHIO Ce30HHHIX KoJeBGaHHH, OTYETJIHBO BLIP2XKEHHYI0 B BbI-
COKHX IIKHPOTaX OOOHMX NOJYINAPHH, JIOKAJLHBIH 3SHMHHH MaKCHMyM
B TPONMYECKHX IIHPOTaX I0KHOTO MOJYLIAPHS H YCHJEHHEe CE30HHBIX
KoJieOaHHH B I0XKHOM HOJyLIapHM IO CpaBHEHHIO ¢ ceBepHHIM. [lep-
Basl H TPeTbs OCOOEHHOCTH CBOUM INIPOUCXOXKJEHHeM O06S3aHHL CIElH-
(huKe NPOCTPAHCTBEHHOTO pacHpefefieHHss IOTOKa JJHHHOBOJHOBOMN
pajuHauuy Ha BerHeﬁ rpaHuie aTmoccpepr BTopaﬂ_yBeque'Hmo
NOTOKA yCBaHBaeMOH- KODOTKOBOJNHOBOH ' COJIHEUHOH pajualMu H3-33
" YMEHbILIEHHUS TJIaHEeTapHOro aanbeno.
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OGosHauuM paaMaUHOHHBIE DPHTOK Temia B atMocdepe (pasHOCTH

PesyJbTHPYIOIMX IOTOKOB PajUaluy Ha BepXHel IpaHule aTMOChepht
¥ A A

M Ha mojcThiaomel NOBEPXHOCTH) uepes QA+QZ, rne Qf u Qf—

COOTBETCTBEHHO NPUTOKH KOPOTKOBOJHOBOH H AJHHHOBOJHOBOH pajma-

nun. Toraa Q4+ Q4 Bmecre ¢ mocryniennem Q% ABHOro Temsia OT NOJ-

CTHNA0IIel NOBEPXHOCTH, PaBHBEIM

08[2" II0 BeJHUYHHE H IIPOTHBOIIOJIOIKHEIM

a 0 3HAKy TYypOYJEeHTHOMY IOTOKY

60 Q3 SIBHOTO TeIIa Ha IOACTHJIAIONIeH
IIOBEPXHOCTH, a TakxKe BBHIJeJleHHeM

A

a0 Tea Qi =LP 3a cueT (a3oBhIX

' HepexoJ0B BOASHOrO Hapa, IHBEp-
B —

20 reHIHeH ’V-cpmAvATA HHTErpasb-
HOro 10 Macce arMmocdeprl mepe-

0 Hoca Tenna u nepexoxom C (@, I)
BHyTpeHHe# 3Heprud [ B IOTeH-

2 guanpHy sHepruio @ (cMm. pas-

40
Puc. 2.2, TIpocrpaHncTBeHHO-BpeMeHHOe pac-

a0 ‘TIpefleNleHHe CPEHEr0 30HAJBHOTO DPe3yilh-
THpylomero moroka paauaunun (Br/m2) Ha

80° BepxHell rpaHuue aTMocdephl.

[ X778 Ipu hocwoeﬁm& 3TOTO M _JABYX MOCHEAYIOMIMX

DHCYHKOB HCIOJNb30BaHbl naHHble [137].

2

“nen 2.5) MOMKHO GaJaHCHPOBATbCA H3MEHEHHEM BHYTPEHHEH SHepruu
eJIMHHYHOrO CT0J6a aTMOC(heEpH, T. €.

) ~ ~ ’ ‘
o7 Comala+V - comavala=QF + Q2 + Q5 + Q¢ — C(@, 1); (2.3.1)

3lecb M BHIle T, -— TeMmeparypa Bo3ayxa; L — Temjora KOHJEHCA-
LMH; Cp U Cp— YACJBbHBIE TEIJIOEMKOCTH BO3AyXa IPH IIOCTOSHHOM
[LaBJieHUH U 0ObeMe; OCTajbHBEEe 00O3HauUeHHs IPeXHHe.

AHaJOTHYHO Pe3y/bTHPYIOIIMA NOTOK paiuamuu QS+Q5 Ha NOA-
CTHJZIONIEH MOBEPXHOCTH B CyMMe ¢ BhAejeHHeM Temaa LiEr 3a cuer
(a30BBIX IePeX0JOB BOJH M 32 BHUETOM IIOTOKOB IBHOrO QF W CKpHI-
Toro QS=LE Temna W IMBEPreHIMH WHTErPaJbHOTO IEPEHOCA TelJa
JOJIXXKEH yPaBHOBELIMBATbCS H3MEHEHHEM TeIIOCOMEPKAHUS €AUHHY-
HOro crosnba oKeaHa HJH CYLIH, T. €.

T N ‘ )
5 comoTo+ V-comovolo= QY +Q2° — Qf° — Q¥° — LiEs; (2.3.2)

~ ~ . < 5
% com Ty +V - compvily = P4 — Q5 — i, (2.3.3)
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IHYAE0O

The ¢ u° T —ynempHas TENNIOEMKOCTb H TeMIepaTypa; m — Macca

cron6a E€MUHUYHOrO ceyeHus; Li— Temjgora mnuaBJjeHHsa (cy6iauma-
nun); ueAexch «O» u «L» yKaselBaloT Ha NMPHHAAJEKHOCTh K OKeaHy
U cywe, nBoHHEe HHAEKCH «OS» u «LS» — K moBepxHOCTH OKeaHa H
CYIIH; CHMBOJ -, KaK H paHbllle, O3HauaeT YyCpPeIHEHHWE IO Macce
OKeaHa WJIH AESTEJIbHOIO CJIOS CYLIH.

HononauM cucremy (2.3.1)—(2.3.3) ypaBHEHHSMH COXDAHEHHS

CKprTOI‘O Tela B aTMoccpepe LmAqA H B MOPCKOM JIbAy Lim; (3nech

qA—CPEI[HHH 0 Macce aTMocdephl yIeJbHas BJAAXKHOCTh BO3AYXA,
My — OTHECEHHAs] K eJHHHIE IJIONIAJH NOBEPXHOCTH Macca MOPCKOTO
JbLa). DTH ypPaBHEHHS] UMEIOT BUJ,

~ A~ ' .
—7 Lmaga +V - Lmavaga =L (E — P); (2.3.4)
v LImI + V- LImIVI = LIEI + L (P— E), ; (235)

re Vi— FOPU3OHTAJbHBIE BEKTOD CKOpPOCTH jhpefiba MOpPCKOro
Jb1a. _ ' '

Torna, HHTErPHPYs ypaBHeHHs (2.3.1)— (2.3.5) o gmosrore u 3a-
TEeM CKJIajAbIBasi UX, IPHXOAHM K DaBEHCTBY

2ma cos Q- —;Z- ([CumATA’]-l- [Comofo] fé + [CLmLT\L] fI,‘ +
+ [Lmagal + [Lumi] f) 4+ 5 (MHTA + MHTo) —

=2nacos g - ([Q"] +[Q5]) —2nacos ¢ - [C(®, 1)], (2.3.6)
rupe

‘ 2 P ~
MHTs = S ma (cvaTA + LquA) acos @ d.

—_ MepI/IILI/IOHaJIbeII/I IIepeHoc HBHOI‘O H CKPBLITOTO TellJa B aTMocq)epe'

MHTO = S (foCOmO‘UOTO + fILImIUI + chLvaLTL) acos @ dh

— MEpHIMOHAJbHHI IIepeHOC SIBHOTO M CKPHITOTO TelJa B OKeaHe H
B JeATEJbHOM CJOe CYIIH; U0, Ur H Ur, — MEPHJHOHAJNbHEIE COCTABJISIO-
Lue CKOpOCTH TeueHHs, Apefipa MOPCKOr0 JIbJa H NEpeMElIeHHs pey-
HBIX H TPYHTOBHIX BOJ; fo, f1 4 [}, — 6annn okeana, MOPCKOro Jibja

H CyWIH B SOHAJLHOM HOfCe eAHHHqun MEDHAHOHAJbHON NPOTSKEH-
HOCTH.

BripaxkeHune (2.3.6) CBSISHIBAET Pe3yJNbTHPYIOUIHA IOTOK pajgHallHH
([Q%]+ [Q3]) ma Bepxumeit rpamuume armocdepn (3mech Q° — IOTOK

YCBaHeMOBON KODOTKOBOJHOBOH COJHEYHOH pagmaunuu, Qs — AJHHHO-
BOJIHOBOE H3JIy4eHHEe B KOCMOC) C AHBePreHIHeH MepHIHOHAJBLHOrO Iie-
peHoca Telsla ¥ H3MEHEHHEM 3HEPTHM B CHCTeMe aTMocdep
MoOpcko#t Jmeng—cyma. OGCyAHM NPOCTPaHCTBEHHO-BPEMEHHVIO H3MEH-

YUBOCTh MNOCJENHHX JABYX VIHOMAHVYTBHL npexnae pac-
% e P
92 3akaz Ne 151 . v i 17
' il"nnpome'reo;‘zf nid ML
[P L ‘A




CMOTPHM CE30HHYI H3MEHUYHBOCTDH rJ106a/pHOr0 5IO,ZlPKeTa TenJaa, OnH-
CbIBaEMOFO paBeuCTBOM

TS ({cvaTA} + {Lmaga} + {ComoTo} fo —l— feumiTo} fu +
+A{Lim )+ {C (@, D} ={QF} +{Q5}.

HOns onpenejenus cpnrypnpyroumx B JIeBOH UaCTH 3TOrO DaBeH-
C¢TBa CKOPOCTH H3MEHEHHS BHyTpeHHePI 3HEPTHH H ee NepPexojia B Io-
. TEHIHAJbHYIO 3HEPTHIO aTMocde-

PH, a TaKXKe CKODOCTH H3MeHe-
HHSl sIBHOT'O TemJa B OKeaHe H
CKPHITOro Tella B arMochepe H
MODCKOM JIbAY BOCIOJIL3yeMCS
CPEIHHMH MeCSUHBIMH 3Hade-
HHSMH TeMIIePaTypPH U yVAeNbHOH
BJIa)KHOCTH BO3/[yXa, CHCTEMAaTH-
3UpOBaHHBIMH B [210], ouenkamu
CKODOCTH H3MEHEHHS TEeNmJI0Co-
nepxanus - {comoTo} Bepxuero
275-MeTpOBOro CJIOSI OKeaHa u3
[182} u cBomxo#f NaHHEIX O mJo-
Iagy U o6beMe MODPCKOIO Jbna,

Bm/m?
15

10

Puc. 2.3. CesonHasi H3MEHUHBOCTH IJIO-
GaibHOro GHOIKeTa Temja B' cUCTeMe
okeaH—aTMochepa.

1 — peayapTUpPYIOLIME NOTOK pajHaluu Ha

. BeDXHe#l rpaHupe artMocdeps; 2 -— CKOPOCTH
H3MEHEHUS SIBHOTO TelJla B OKeaHe; 3 — CKo-

Ll L ¥ N IR TS R I T | POCTb M3MEHEHHA CKPBITOTO Telmja B MODCKOM
-30 I % Vil X X! NbAY; 4 — CKOPOCTb H3MEHEHHSI SBHOrO H
/ A CKPHITOTO Tellia B aTMochepe:

npeacTaBJaeHHON B Taba. 2.1. PeayabraThl BHUHCAEHHH BMeCTe C IOJy-
YeHHBIMH Ha OCHOBaHHH pHC. 2.2 ONEHKaMH CpeJHero TryiobaJbHOro
pesyJbTHPYIOUIEr0 IOTOKA pajWald¥ Ha BepxXHeH TpaHHIe arMo-
chepsl TmpuBeneHH Ha pucs 2.3. ° OHM HUMEOT MHOrO OOGLIETO .
C pesy/bTaTaMi aHaJOTHYHOrO pacuera, OmyGJHKOBaHHHEIMHE B [137]
B o6oux cayuasx amniutyga H o (pasa  Ce30HHHIX KoJeGaHHk
Pe3yAbTHPYIOIIEro MOTOKAa 'pajualHd Ha BepxHeHl TpaHHLE aTMO-
cdepsl ¥ CKODOCTb HM3MEHEHHs SIBHOTO TelJa B OKeaHe OJH3KH Me-
KAy co60H. DTO YKa3hHBaeT Ha KJIOUeBYIO POJb OKeaHa B (GOPMHPO-
BAHHH CE30HHON H3MEeHYHBOCTH TJioGajbHOro Gropxera Temia. [asnee
BHISICHSIETCH, UTO CKOPOCTb H3MEHEHHd BHYTpPEeHHeH SHEPTrHH H ee Ie-
pexoja B NOTEHIHAJNBHYIO SHEPTHIO aTMoc(heph M CKOPOCTb H3MeEHe-
HHS CKpPHITOTO Tensa B atMmochepe (HX KOMOHHAIHIO PaiH COKpallle-
Husl 6yjneM Ha3blBaThb CKOPOCTBIO H3MEHEHHS TeIlJIOCOAEPHKaHHUS aTMO-
, C(pepbl) MHOT'O MEHBIIle Pe3yJbTHPYIOLLEro NOTOKA PajHallii Ha Bepx-
Hell rpaHuie aTMOC(pepr HaxkoHell, CKOPOCTb H3MEHEHHs! TeNJIOCOAepP-
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61 .

Ta6nuna 2.1

Cesonnas H3MEHUUBOCTbL MAOMANLN W 00BEeM2 MOpPCKOro Junfa B MHDOBOM OKeaHe M B OTAGJMBLHEIX €0 HacTAX (HO JAHHBIM
PasHepIX aBTOPOB)

Kapakrepu- Paiion AsTop i It u | v v vi | v | vin | X X Xt | xn
IInomanb Apxruyecknii| Yoam u JKOHCOH 113,8' 14,1 | 14,0 | 13,5 | 12,5 10,8 | 8,7 7,0 7,1 9,6 | 11,6 | 13,0
MOPCKOTo Gacceltn (1979)

Japja, 1012 m2 )
JleMke M Ip. 13,01 13,5} 13,0 12,5} 11,5} 10,5 85| 7,0] 8,5| 9,5 11,2 13,0
(1980) . ‘ .
JleGenes (1986) 11,6 | 11,5 | 11,5 | 11,4 [ 11,1 [10,3| 8,4 | 6,7 6,8| 8,2|10,3|11,3
O xubl Jemxe n mp. (1980) 5,5 2,5| 3,0 6,0 9,0 18,0 15,5 | 17,5 18,0 | 17,5 | 17,0 | 10,0
oKeaH : ) }
JleGenes (1986) 4,4 2,9 3,1| 5,4{ 9,0[10,9]13,0|14,4{14,8|14,8|11,5| 7,3
Muposoi JleGene (1986). 17,8 17,1 117,83 | 19,2 } 21,1 | 21,9 | 22,0 21,3 | 21,6 | 23,1 | 22,1 | 19,7
OKeaH
O6bem mop- | ApKriie- Jle6enen (1986) 22,5 25,6‘ 28,2 129,9|30,3|28,222,4(17,0| 14,5 14,8 | 16,5 19,4
cKoro Jbpa, |ckufi Gac- ’
10!2 M3 - celtH .
[Oxum# JleGener (1986) 3,6 2,2 2,2| 33| 5,0} 8,0(11,0( 14,5} 16,8 18,7 15,1{ 9,1
OKeaH ‘ :
Mpiponoﬁ JleGenes (1986) 27,9130,8|34,2137,0]38,1)|37,9]33,2|31,7]|31,4]33,6|31,9]|29,4
okeaH - '




kauusd atMocdephbl B pe3yAbTHPYIOUIHA MOTOK pajHalHy Ha BepxHeH
rpanuie atMocdepn HaxoAfATcs B IpoTHBOdase Apyr K apyry. [lo-
caeflHee 06CTOSITENLCTBO, & TaKKe TO, UYTO MaKCUMyM H MHHHMYM CKO-
POCTH M3MEHEHHUS TEIJOCOAePKaHUA aTMOCHePHl NPHUXOAATCST COOTBET-
CTBCHHO Ha TeIJIOe M XOJONHOE MOJYTOAUS CEBEDHOrO NOJyLlapus, fAB-
JAI0TCA CJAEACTBHEM PAa3HYHOTO COOTHOLIEHHS nJolajgeff cymH M
OKeaHa B 060OHX ITOJYLIADUAX.

[lomuepkHEM, UYTO CKOPOCTb H3MEHEHHs Tennoconepmaﬂns{ aTMo-
* chepHl maxke B CyMMe CO CKOPOCTBIO H3MEHEHHs CKPHITOro. Temaa
B MOPCKOM JbJLy He B COCTOSSHMH COaJlaHCHPOBATb PACXOXKIEHHS Me-
KAy pe3yJbTHPYIOHINM IIOTOKOM pajHalliy Ha BepxHeH rpanuie ar-
Mochephl ¥ CKOPOCTbIO H3MEHEHHsS SIBHOIO TemJaa B okeaHe. TIpu-
UHHA — HEIOJHOTA W HETOYHOCTb HMCXOAHOH HHGpOpMAaUuyu M Iorpeu-
HOCTH ONDEJe/eHHs] COCTaBJIAIONHX rjao6anpHOro  GroAxeTra  Temja
KakK MaJIol pasHOCTH Gogpiinx BeapuuH. OAHAKO, YKasaB TaKylo
OPUUHHY DACXOXKIEHHH, MBI TeM CaMBIM COJIHAapHU3HPOBAJMUChL C. LIH-
POKO pAaclpoCTpaHeHHEIM MHEHHEM O TOM, 4YTO JeATeJbHHIH CcJo#
CYIIH He OKas3blBaeT 3aMEeTHOI'0 BJHSIHUS Ha CE30HHYIO H3MEHYHBOCTb
rao6anpHOTO GrojiKera Temsa. [IpoBepum, Tax au 310. IlycTs Temdo-
eMKOCTb eJMHHUHOro CToJ0a HeATEJbHOro cJos cyln paBHa 1,2X
X107 Ox/ (M2 K), 6amn-marepukos — 0,3 u u3MeHeHHe cpelHel TeM-
nepaTyphl REATENBHOTO cJ0sf— 21077 K/c. Torpa ckopocTp H3MeHe-

HHUsl TeIJIOCOAepKaHUS a{chLTL}fL/dt JeSITeJbHOTO CJIOSL CYLIM CO-
crasuT npubausurenpno 0,6 Br/M? 1. e. OHZ He MOXKET YCTPAHHTb He-
BSI3KY B IVIOOaJbHOM. 6I013KeTe Tellla.

[TonyueHHOe BHILle COOTHOILIEHHE MeKIY COCTaBJASIONHUME 6101-
KeTa TelJja BHIIOJHSAETCS [JId IJIaHeTH B, IeJIOM, HO He JJI OT/He/Nb-
HBIX ee uacTe#. ‘PaccMorpuMm, HampuMep, ceBepHYIO IOJAADHYIO 06-
JacTb, OTpaHuueHHylo napaJsnenso 70° c. ui. B aroil o6aactu pesydb-
THPYIOILME - IOTOK- pajualMH Ha BepxHedl rpaHulle aTtMochepsl
B TeUEeHHe BCEro roja MHOTO GoJbllle CKOPOCTH H3MEHEHHS SBHOTO
TelJIa B OKeaHe, a OHAa COM3MEpPHMa CO CKODPOCTbIO H3MEHEHHs! CKDH-
TOTO TemJa B MODCKOM Jibly, ¥ B cyMMe ofe 3TH CKOPOCTM MHOT'O
6oJibllle CKOPOCTH H3MEHEeHHs TeNJocofepxKaHug arMmocdepr. Cnpa-
muBaercd: 4eM YPaBHOBEIIHMBAIOTCS DaiHAUMOHHBIE IOTEPH Telaa
B CEBEPHOH moJIsipHOH 06jacTtu? ECTeCTBEHHO, TOJBKO MEPHIHOHANb-
HBIM IIEPEHOCOM B CHCTeMe OKeaH—aTMoctepa. Halinem onenky sroro
nepenoca. OHa poyXKHa OBITH paBHA INPOHM3BENEHHIO pPaAMalHOHHBIX
notepb temaa (B cpeiHem 3a ron oxodo— 100 Br/M%2) Ha maomanb
(15,4 - 10% .m2) Hcc.neﬂyeMou obaacry, T. e. npnénusnTeJleo 0,15
X 10% Br.

[lepexons K aHaxu3y CPe/IHero TOZI0BOTO. MepI/IILI/IOHaJIbHOI‘O nepe-
HOCa TelJla B CHCTEMe OKeaH~—aTMocdepa OTMETHM MpexkJAe BCEro,
9TO B TPONMYECKHX IIHPOTaX MePHIMOHAJBbHBEIA HEepPeHOC SBHOTO H
CKPHITOTO TelJjla B aTMocdepe HalNpaBJeH K 2KBaTOPY H MOTOMY TPO-
IHKH [PEACTABJSIOT COG0H MOINHBIA MCTOYHHK TeNJa AJs aTMOCHepH,
UTO - KOMIIEHCAUUsl MePHIMOHANBHOI'O TIepeHOCca, SIBHOTO M CKPHITOro
Tem/JAa OCYIUECTBJAETCSA 37eCh TJaBHEIM O6pasoM MepHIAHOHAJbHLIM
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[IEPEHOCOM MOTEHIUANbHOM - SHEPTHH B arMmocdepe, 4TO CYyMMapHHI-
MepUAMOHAJBbHBIA HepeHOC SHEepPTHH B aTMocdepe (IepeHOC SBHOTO
H CKDHITOTO TeIlJIa-IIePeHOC MOTEHIHAJbHOH SHEPTHH) H MEPHIMO-
HaJbHBIH [EepeHoC TelJa B OKeaHe OPHEHTHPOBAHH K IOJIOCAM, UTO
TaKass HX OPHEHTAlHs eCThb CJEeACTBHE IpeolJajaHHs MOTOKAa yCBaH-
BaeMON KOPOTKOBOJHOBOH COJIHEUHOH pajualuy Haj YXOAAILHUM JJIHH-
HOBOJIHOBHIM K3/IyUE€HHEeM B HHM3KHX IUHPOTaX H OGPAaTHOrO COOTHOIIEe-

80
U,
60
40

20

60

80° L1
o T w T u ¥ W XX

Puc. 2.4. IlpocTpaHcTBeHHO-BpeMeHHOe pacipefeseHse MePHAKOHAAbHOTO
neperoca tenna (1015 Br) B atmocdepe (a) u B oxeane (6).

TIpu noctpoenuu ¢parmMenta (@) ucnosnbsoBaHel HRauuue [210], dparmenr (6)
sauMcTBOBaH H3 [37]. IlosioXKHTeNbHHE 3HAYEHHS COOTBETCTBYIOT NEPEHOCY Ha ce-
BEp, OTPUUATE/NbHbIE — HaA OT.

HHs MeXJy HHMH B BRHICOKMX IIMPOTaxX M 4TO, HaKOHEIl, Ha 3KBAaTOpe
MEPHIHOHAJBHEIA [epeHOC TelJa B OKeaHe IpHHuUMAaeT OJH3KHe &
K HYJIO U IOJOXHTENbHblE 3HaUeHHs, CBHLTEJBbCTBYIOUIHE O CyLIECT-
BOBaHHHM HEOOJBIIOrO IlepeHoca TellJla H3 I0XKHOrO MmoJyllapus B ce-
BepHOE. : :

O ce30HHOH HM3MEHYHBOCTH MEPHUIUOHAJIBHOIO ' IIepeHOca Telsa -
B CHCTEMEe OKeaH—aTMmocdepa MOXKHO cyAHTb mo puc. 2.4. Ilepsoe,
uro ofpairaer Ha cebs BHUMaHHe — 3TO PasUTEJbHblE OTJAHYHSA TIPO-
cTpaHcTBeHHO-BpeMeHHHX pacnpenenennii MHTA 1 MHTo. Mul umeem
B BHLY, BO-IE€PBHIX, JOKAaJU3aLMWI0 MaKCHUMaJbHOH H3MEHUHBOCTH Ha
pasHHX WIHpPOTax B aTMochepe W okeaHe (B aTMocdiepe oHa cocpejo-
TOYEHa B palioHe 5KBATOPa, B OKeaHe — B YMEPEHHBIX WIHPOTax 060HX
nosyllapui) M, BO-BTOPHIX, IIOCTOSHCTBO B TeYEHHME TOJ0BOr0 LHUKJIZ
HanpaBJeHHs MEpHAHOHANbHOTO IIepeHoca B YMEDPEHHHIX IIHpOTaX
B aTMoc(epe U CMeHY ero Ha BCeX IINPOTaxX B OKeaHe.

He cekper, 4T0 MepHINOHAJBHHI IepeHOC Tella B OKeaHe A0 CHX
Iop ellle ocrdercd OAHHUM H3 HAaUMeHee H3YYEHHBIX 3JIeMEeHTOB KJH-
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Mara H IOTOMY Ha aHaJu3e ero IpPOoCTPaHCTBEHHO-BPEMEHHOrO paclpe-
JeJeHUs CTOUT OCTaHOBHTbcs GoJgee mnoapo6HO. IlpaBmiit ¢dparment
puc. 2.4 BHIABJSET H3BECTHOE MON0GHe ce3oHHBIX KosmeGamuii MHTo
B CEBEPHOM H I0XKHOM MHOJyLIApHAX. B 06GOMX H3 HHX MepHAMOHAJb-
HBIf NEpPeHoC Tela JOCTHraeT MaKCHMyMma 3HMOH M HampaBJieH B 3TO
BpeMs roja K 3UMHEMY NoJiocy. JleToM BCIOAy, KpoMe TPONHYECKOH
30HBI OKeaHa, MPOHCXOJUT 3aMeTHOe ocjabjeHHe W CMeHa HanpasJe-
#ust MHTo. Haun6oapine snauennss MHTo umeroT MecTo -B TPONHKAX
H IPUXOAATCA Ha (eBpaJb—MapT B CEBEPHOM H HA OKTAGDPb—HOAGDD
B I0XKHOM IIOJyIIapuax. Bropuusble MakCHMyMBl, CMelleHHBE OTHO-
CHTEJbHO OCHOBHBIX JaJjbllie OT 9KBAaTOpa, NPUYPOYEHEl K aBIryCcTy—
CEHTSIGPI0 B CEBEPHOM IOJYLIAPHH M K Maio—HIOHIO B JoxHOM. Ilo-
cJIefHee 0GCTOSITEIbCTBO YKa3hiBaeT Ha CyLHeCTBOBaHHe 9eTKO BHIpA- .
JKEHHO#l MOJYTOLOBO# rapMOHHKH.

YnoMsiHeM. ellle JBe OCOGEHHOCTH ce3oHHOH m3MeHunBocTH MHTo.
Peupb uper, Bo-nepBbIX, 06 HHTEHCH(YHUKALNHK NepeHOCca Tella K MOJIoCY
BECHOfl 10 CPaBHEHHIO. C OCEHbIO B CEBEPHOM TOJYIIADHH U JIETOM MO
CPABHEHHUIO ¢ 3UMOH B IOXKHOM IIOJYIIaPHH M, BO-BTOPHIX, O IIPEBHIIIe-
HUM (B ABa pasa) HPOAOJIKUTEJIBHOCTH NEPHOLAa NepeHoca Temja M3
CEBEPHOr0 TMOJyLIapHsl B IOXKHOE IO CPaBHEHHIO C MPOMLOJKHTEJ]b-

- HOCTBIO Ilepuoga NepeHoca Teijia B O6paTHOM HallpaBJeHUH.

M nocnennee: comocraBjeHHe CPelHUX TOAOBBIX pacrHpefeleHu
MHT, 1 MHTo cBuIeTelbCTBYeT O COM3MEDHMOCTH MeDHAMOHAJbHBIX
IIepeHOCoB Tela B aTMocdepe H OKeaHe H, [VIABHOE, O COBEPIIEHHO
uHOi ux mpupone. O6 3TOM roBOPHT TOT (aKT, UYTO MAKCHMYM Iepe-
HOCA TellJa K IOJIOCAM B OKeaHe Daclosaraercs B HH3KHX LIMPOTAX,

TIe MepHAMOHAJbHble TPaJHEHTHl TeMIIepATyPBl BOLB OTHOCHTENDbHO

HeBeJHUKH, a B arMocepe — B YMEPEHHBIX [IHUPOTAX, e MEPHAHO-
Ha/lbHbE TDajieHTH TeMepaTypHl BO3IyXa, Ha000DPOT, NPHHHMAIOT
Hauboabline 3HAUCHHS,

2.4. Bropxer Baaru

Kak u B npeablAyieM pasjiese, HayHeM C BEBOJA ypaBHeHHH GrOA-
JKeTd BJIATH B OTHAEJbHBIX NOACHCTEMAX KJAUMATHUYECKOH ~ CHCTEMBI.
st arMocdepsl ¥ MOPCKOTO Jbja 9TH YPaBHEHHS HaXOMSATCS ﬂene-
HueMm (2.3.4), (2.3.5) coOTBETCTBEHHO Ha L (pa/po) m Li(p1/o),

01 ¥ po— IVIOTHOCTb MODPCKOTO JIbJa H IIPECHOH. BOJHL HOCTyrIaH Ta-
KAM 006pasoM, IPUXOAUM K CJIe,lIYIOLH,I/IM BBIDAKEHHSM:

oW s/0t -+ v - VAWA = — (P — E) po/0a; (2.4.1)
ow
———atI —|— V- VIWI = Elpo/pl _I“ (P — E) pO/pA; (2'42)

-~ N
snech Wa= (po/pa)maqga— Baaroconepkanue (B BOJIHOM 3KBHUBa-
Jente) croaba aTMocepr eIMHHUYHOro cedeHus; Wi= (po/p1)mi—
HODMHPOBAaHHAA Ha €IMHHIY IJIOLIAAM Macca MPecHOH BOAB B MOP--
CKOM JIbJly; OCTaJIbHble 0003HAUCHHUS IIPEKHUE.
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ﬂJIFI CyLIH ypaBHCHHEC 6}011}KeTa Maccol HpeCHOI/I BOAK! SaHI/ICbIBa'
€TCs B BHAE

ow ~ .
—a—tL— + VWL =(P — E)PO/PA’, . (2.4.3)

rae Wi — Baarocojep:kaHHe CyIId, ONpeleJsieMOe Kak Macca Ipec-
HOH BOAB B IIOYBe W TPYHTE, IPHUXOASALIASCS Ha SIMHHLY MUIOIaKH
IOBEPXHOCTH.

Cucrema (2.4.1)—(2.4.3) 3aMbiKaeTcsi ypaBHeHHeM OlojKeTa
Maccel IpecHOH BOJHL B OKeaHe

N
OW /ot + V - voWo = (P — E) pofos — E1po/01, (2.4.4)

rie Wo HMeeT cMBICH COlepKaHUs NPecHOH BOJAL B €IMHHYHOM CTOJGE
OKeaHa. ’

Ypasuenus (2.4.1)— (2.4.4) onmucHBAIOT COOTBETCTBEHHO aTMoc(ep-
HYI0, KDHOC(EpHYI0, KOHTHHEHTAJbHYI0 H OKEaHCKYIO COCTaBJIOLIHe
THAPOJOTHYECKOro IIHKJa. ITocae HHTEIPDHPOBAHHS IIEPBOrO H3 3THX
YPaBHEHHH N0 NOBEPXHOCTH BCeH 3€MJH, BTOPOIO — IO HOBEPXHOCTH
MOPCKOTO JibJa, TPETbEro —II0 IIOBEPXHOCTH CYUIH H YETBEPTOrO —
o CBOﬁO,U,HOﬁ OT Jibjla NIOBEPXHOCTH OKe€aHa H HCIOJb30BaHUS yCJAOBHSA

* | HEIIPEPLIBHOCTH HHTErpaJbHOTO TNEPEeHOCa MacChl IPecHod BoAH Ha

I'panyne pasjena OKeaH—CyIlIa InoJgydyaeMm

5 Wa)+ (P — By =0; | (2:4.5)

5 W h— (E S —(P— B} E-=0;  (246)
W —(P—E} P g—A F{ERF=0; (247

2 (Wl Er} fr=0. (2.4.8)

Cnoxenne (2.4.5)—(2.4. 8) H yder paBeHctBa (fo+fitfu) =
IPUBOJHT K OHeBHI[HOMy COOTHOLIEHHUIO

2 (WA} + Wi 1+ (W) fu+ (Wo) =0, (249

BHIPaXamIeMy 3aKOH COXPaHEHHS MAacchl IPeCHOM BOAH B CHCTEME
atMochepa—oKeaH—MOPCKOH Jej—cyia,

O6cynuM moc/ie[0BaTeNbHO T€ 3JEMEHTH THAPOJOTHUECKOTO HHKJA,
OTHOCHUTEJILHO KOTOPHIX MHl pacrnosiaraeM GoJiee WJIM MeHee JOCTOBep-
HBEIMH CBEJeHUSIMH.

Baazocodepacanue armocgepor. - Ins cpefHUX TOAOBHIX YCJOBHIX
OHO CHCTEMAaTHYeCKH YMEHBbUIAeTCss OT 3KBaTOpa K nojwocaM. Takoi
XapaKTep H3MEHEHHs BJIATOCOACPXKAHHT aTMOCHEDPH  OOBACHAETCS
CHJbHOW 3aBHCHMOCTbI) y[eJIbHOH BJIAXKHOCTH BO3JyXa OT TeMIepa-
- Typsl. OTMeTHM CYLIECTBOBAaHHE OTKJOHEHHH OT 30HAJBHOH CHMMET-

23



PuH, CBA3AHHHIX C BJUSHHEM IOACTHJAIONIel MOBEPXHOCTH: Kak Ipa-
BHJIO, BJIaTOCOAepXKaHHe arMocdepb! GoJibllle Ha) OKEaHOM, HEXENH
Haj cyllell. 3aMeTHbIe CMEUIeHHS H30JMHHHA BJIAroCOfepKaHUsS HMEIOT
MeCTO TaKieé B OKPECTHOCTH 3amafHblX M BOCTOUHBIX TPAHHI KOHTH-
HEHTOB, YTO OOGYCJOBJEHO BJHSAHHEM Oporpadum W TENJBIX H XOJOJ-
HbIX OKeaHCKHX TeueHu#. Eme ojgHa mpuMeuartenpHasi ocoGeHHOCTb —
Gostee 6NHM3KOEe K 30HAJbHOMY (IO CPABHEHHIO C CEBEPHBIM MOJyLIA-
pHeM) pacnpejeseHHe BJarocojepXaHusd aTMochepsl B I0XKHOM IOJY-

mapuu. IlpuunHa  3TOrO0 — pasHoe

80" : COOTHOLIEHHE IJIomaje# CylH H
aw.__/ \ OoKkeaHa B o6oux moaywmapuax. O6-
60 1— Iiee BJArOCOAEepIKanue aTrMocheprl

B CpeAaHeM 3a TOJA COCTaBJsAeT
13,1 X108 Kr, 4Yro SKBHBAJEHTHO

% cqoio BoAwl Toquuod 0,025 M.
2% IIpencrapienne 0 cesoHHO# u3-
MEHYHBOCTH BJIArOCOJAEPXKaHUA aT-
Moc(epHl MOXKHO IIOJYYUTb HA OCHO-
0 BaHHH puc. 2.5. M3 Hero sBcTBYyer,
YTO Ha BCeX IUUPOTaX CEBEPHOro
2 MoJyIlIapus BJarocofepxaHue ar-
Mochepsl JeToM -60Jbllle, YeM 3H-
40
a0 - Pac. 2.5. ITpocTpaHcTBeHHO-BpeMeHHOe pac-
. : npelesnende Baaroconepxanus (10 xkr/m?)
80 I S N S S (N A IR S ammocheps:
PETTW Vv W XA Tlom moctpossma pHeyags, BCnOMbsosai Aa-

moit. OGpaTHas CHTyalusi HMEeT MECTO B I0XKHOM Hosyliapud. Makcu-
MaJsibHas Ce30HHAs H3MEHUHBOCTb BJIArOCOJAEPIKaHHS aTMOC(epH OTMe-
yaercsd B 30HAJAbHOM II0sAce, OrpaHnyeHHoM mapadiensamu 20 u 30° c. 1.
- ‘CBOMM IpOHCXOXKJEHHEM 3Ta 0COGEHHOCTb 06si3aHA MYCCOHHOH IHPKY-
JISILMM Haj ioro-socrounoil Asueit u Adpuxoii. B skBaTopHasbHOH
00/1aCTH CEe30HHAS H3MEHUHBOCTb, OOYCJOBJCHHAA CMELIEHHEM MaKCH-
MyMa BJArOCOflepIKAHHA B JleTHee TOJyllapue, Bblpameﬁa ropaszio
caabee.

MepuduonarvHoll neperoc eaazu 6 armocgepe. JLas ero ompepe-
JIEHHS TIPOHHTErpHpYyeM ypaBHEHHe (24 1) mo monrore. B pesyJabrare
NPHXOJHM K BprameHmo

2na cos g - W [Wal+ 7 —a(P—MWTA = —2na cos ¢ - ([P]—[E]) —p":\L ,

(2.4.10)

rae
25

TN
MWTy= S vaW aa cos @ di
5 .

— MepHAHOHAJBHBIA IIePeHOC NIPeCcHOH BOAK B aTMochepe.
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C HHM OAHO3HAUHO CBSI3AH MEPHAHOHAJNBHBIA NEPEHOC BOISHOTO
mapa, onpeneasieMbiit gejqeaneM MWTa Ha  (Po/pa). 3aBHCHMOCTH
(pa/po) MWT, ot mupoTh npuBogurcs Ha puc. 2.6. Haxe 6Gersyoro
B3MVIsila HAa 3TOT PHCYHOK JOCTATOYHO, UTOOHl YCTAHOBHTL JBE HHTE-
pecHble 0COGEHHOCTH. MBI HMeeM B BHJy, BO-IE€PBHX, CHIbHYIO CE30H-
HYI0 H3MeHUYHBOCTb MEPHIMOHAJBHOTO IIepeHoca BOJSHOTO napa B TPO-

Celglj ) 0
gl T o
40
20
L L 1™ . 0
-60 20 | 20 10°ke/e
20} 20
s 40
Us 60 -
L e At
80"\~ : 80° 0w 1 1 10 200
ou. RUSTp v I IX X

Puc. 2.6. Cpennufi romoBONl MepHIHOHAJBHHI NepeHOC BJaTH
(107 xr/c) B armoctepe (@) W ero cesoHHAss H3MeHUHBOCTL (6).

[Ipn NOCTpPOEHHM DPHCYHKa MCIOAb30BaHH maHHble [210]; mosoXHTeAbHBIE
3HAYEHHA COOTBETCTBYIOT HepeHOoCy Ha ceBep, OTPHIATe]bLHBlE — Ha Or,

IHKaxX ¥ IIOYTH IOJHOE ee OTCYTCTBHE B YMepPeHHHBIX H BBICOKMX LIH-
- porax ofoMX NoJdyllapH#; BO-BTOPHX, CyLIECTBOBAHHE 3HAUYUTEJBLHOTO
nepeHoca BOJASHOrO Hapa H3 I0XKHOTO IOJNYLIApHsl B CEBEPHOE JIETOM
H HeCKOJIbKO MeHbIllero o6paTHOro mepenoca sumoi. Takum o6pasom,
OKa3hIBaeTCs, 4TO IOXKHOe IOJyIlapHe CJOYXKHUT HCTOYHHKOM BOLSHOIO:
napa JAJsi CeBepHOTO.

Ilepenoc BouAHOro mapa 4yepe3 3KBaTOpP MIPaeT BAaXKHYIO pOJb
B (GopMHpOBaHHM BOXHOrO OajaHca oOomXx noJaymapmil. JocraToyro
CKa3aTb, UTO HMEHHO OH DeryJHpyeT COOTHOIIEHHEe MeXAy OcaaKaMu
_ M HCmapeHHeM, H, B YaCTHOCTH, IpeBHIUeHue Ha 39 MM/rog 0cCafgkos
‘HaJ| ucInapeHHeM B ceBepHOM noaywapuu [215]. dasee, eciu B3Is-
HyTh Ha Belly ¢ 6oJiee 0OLleHl TOYKH 3PeHHS, TO HAJHYHE TNEepeHoca BO-
INSHOTO mapa uepes 5KBATOD MOMKET CAYKHMTb KOCBEHHBIM CBHIETENbCT-
BOM B NOJIb3y CyllecTBOBaHHUs 06paTHOro (HampaBJIEHHOT'O H3 CEBep-
HOI'0 NOJIyINapus B [0XKHOe) IepeHoca MacCH IPECHOH BOJL B OKeaHe
# Ha- cyme, u6o B cpefHeM 3a TOJ MeDHIMOHAJbHBEIA IepPeHOC: BJArH
BO BCeX INOJCHCTEMAax KJIMMaTHYECKOH CHCTeMBl 005i3aH o6pauarbes
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B HyJAb. Ha OCHOBaHMH 3TOro coofpaxKeHHs M NPHBELEHHHIX Ha
puc. 2.6 OHEHOK 3aKJI0UaeM, 4TO. MEPHUAHMOHAJNBHBIH INEPEHOC MacCHl
TpecHO# BOAbl B OKEAHCKOH ¥ KOHTHHEHTAJIbHEIX YACTAX THIPOJOTHUE- -
CKOT'O IHKJA [0JIKeH GBITh OPHEHTHPOBAH Ha IOT B yYMEPEHHBIX LIHPO-
Tax CeBepHOro MNOJYyLIApH, 4 TaKXKe Ha 3KBATOPe H B TPONHYECKHX
1IMpoTax IOXKHOIO' MOJIyLIapHsl W Ha ceBep Ha BCeX JPYTHX LUIMPOTAaX.

Hcnapernue u ocadru. s OTHGABHBIX IIHPOTHBIX 30H PasHOCThb

‘Me)K,U,y OCafKaMM M HCNAPpEHHEM Olpene/dercsa He MEPHAHMOHAJNbHBIM

m/208
a e
04 ) /\
0\/ | \_/
_0:4—
—068 PN RN S LN SRS B FAE NS R SN T N B |
AO . . ’
JEF 5 . : o ’
ey /\\ /\—\ Puc. 2.7. MepuiHoHANbHOE pacupe-
A HeJieHHe CPe[HHX -30HAJbHBIX 3HAYe-
S /—/ \ HHH Pa3HOCTH HCHAapeHHe — OCalXKH
’ (@) B CcoMeHOCTH Ha HOBEPXHOCTH
5 4 SERNTIU WUV FER L 1 Lo 1 L1 okeana (6), mo [lefimoro u Oopry
80%w60 40 20 0 20 40 60tw [216].

TIEPEHOCOM BOJSIHOrO mapa, a ero gusepreHunest [cm. (2.4.10)]. Cka-
KeM, ecad ausepreHnust OMWTa/(ad@) mnosoxurenvHa, 1o ([E]—
—[P]) > 0 u, sHauut, WHPOTHASA 30HA, B KOTOPOH 3TO HEPaBEHCTBO
BHIIOJIHSETCS, CAYXKHT HCTOUHHKOM BJarn Ajs armochepn. Hampo-
THB, €CJH B HeKoTopo# wimporHoit 3oHe ([E]— [P]) << O, 10 B HeH
uMeer MeCTO crok Baaru. IlpencrasienHoe B [216] cpennee rozosoe
MepuAHOHaNbHOe pacnpenesenne JIMWTa/(a0p) CBHIETENbCTBYET

.0 TOM, UTO OCHOBHBIM HCTOUHHKOM BJIATH IJid aTMOCCbepr ABJAOTCA

‘TPOIIHYECKHe O6JIaCTH OKeaHa, CTOKOM — 3KBAaTopHaJbyas 30HA H
‘yMepeHHEIe W BBICOKME LIHPOTH 06oux mogaymapuii. OgHako ecin 310
TaK, TO UYepelOBaHHE HCTOUYHHKOB M CTOKOB BJaru B atMmocdepe HOJ-
JKHO MMETh BaXKHbI€ CJAEACTBUA AJS MEPHAMOHAJILHOIO paclpeleeHHs
COJICHOCTH BOZLBI B OKeaHe: TaM, rie HcHapende mnpeobmanaer Hap
0cajfikaMHU, COJIEHOCTb BEPXHENO CJIOSI OKeaHa JOJIKHA YBeJMUMBAThCH,
B NOPOTHBHOM cJjiyuae — yMeHbIIaThesd, CpaBHeHHe MeEPHIHOHAJbHBIX
pacnpejesicHHH CpeJHHX I'OJOBHIX 3OHAJBHLIX 3HAUEHHH PAasHOCTH HC-
Tapenne — ocaiku (pHc. 2.7a@) W CONEHOCTH Ha INOBepxHOcTH Mu-
poBoro oOKeaHa (puc. 2.76) TOATBEpKOAeT OTMEYeHHYI0 3aKOHO-
MepHocTb. OTCIOfa ClelyeT, 4TO ONpee/siomuil BKAaL B (HOPMHDO-
BaHHe COJICHOCTH BEPXHEro cJIOsi OKeaHa MO KpalHel Mepe B 3KBa-
TOPUAJILHEIX W TPONHMYECKHX IIHPOTAX BHOCAT HCHAPeHHe M OCAalKH.
Bce npoune daxropr (B TOM uHcie rOpU30OHTAJbHAS 4[BEKLHUSA U Bep-
‘THKaJgbHAas NUpdY3HsI) HrPaIOT JHUIHL BTOPOCTEIEHHYIO POJb.
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Urag, pacmpenenenue ([E]—[P]) wussectHo. Paccmorpum, Kak
BeAyT cefsl OTAesbHBIE COCTaBJsOliHe 3TOH pasHocTH (cM. puc. 2.8
u 2.9). Hukakux Heoxupandocrefi puc. 2.8 u 2.9 ne npunocsar. Kak
H CJIe[OBAJI0 OXHHATh, MAKCHMYM HCIapeHHS NPHUXOAMTCS Ha TPONH-
YeCKHe WIHPOTH OKeaHa, NPHYeM B TPONHKAX CEBEPHOTO MOJyHIapus
HcrapeHde 3UMOH GoJibIlle, yeM B TPONUKaxX IOXKHOTO INOJyIIapus Je-
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" Puc. 2.8. CpezHee rofioBoe uclapeHHe C NOBEPXHOCTH OKeaHa (a)
H ero ce3oHHasl H3MeHYHBOCTHL (6), B cM/Mec.

YIpn mocTPOEHHH DHCYHKa HCIOJb30OBaHbl XaHHBie [139].

TOM. B 3KBaTOpHa/NbHOH 30He HCIApeHHe MeHbIIe, HeXeJNH B TPOIH-
Kax, H3-3a IIOHHIKEHHS TeMIepaTyPH IIOBEePXHOCTH OKe€aHa M ocaab-
JeHus cKopocTH Berpa. M3 puc. 2.8 u 2.9 BuAHO TakKe, YTO CpelHHE
FOJI0OBLIE MEPHHOHAJbHLEIE pacnpelejeHus] 0CaJKOB M HCIApPeHHs He
CHMMETDHUYHEIL, 8 HX Ce30HHLIe U3MEHEHHS He aHTHCUMMETPHUHEI OTHO-
CHTEJIbHO 3KBaTOPa BCJEJCTBHMe PAs/HuHA NJOLIaAedl CYIIM H OKeaHa
B 000HX NOJNyLIapHsX.

HanomuuMm Temeps, 4To BClOAY, KpOMe TPONHKOB, KOJHYECTBO 0CA-
KOB HaJ OKeaHOM B ofieM Goablle, ueM Haj cyuel. Ecau 106aBUTD,
UTO HCNapeHHe ¢ [IOBEPXHOCTH OKeaHa TakKxe GOJblle, UYeM C IOBEPX-
HOCTH CYILIH, TO OTCIOJa CJeLyeT, UTO HCHapeHHe H OCaJKH KOMIIECHCH-
pyloTca J0KaJbHO. OAHAKO HX KOMIIEHCALH MOXKeT OBHTHb TOMBKO uUa-
CTHYHOH B TOM CMBICJIE, UTO pe3yJbTHDYIOILlee 3HayeHHe Pa3HOCTH
Hchapenne — ocajku 005834HO OBITh OTPUIIATEJBHLBIM Ha CYyIlie H IOJO0-
JKHUTEJbHEIM B OKeaHe. B IPOTHBHOM. cllyuyae CyIIeCTBOBaHHE pPycCJo-
BOIO H MOJ3E€MHOTr0 CTOKa CTaHOBHTCS NONPOCTY HeOGBICHUMBIM.
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TakuM o06pasoM, aTMocdepHast YacTb THAPOJOTHUECKOTO IHK/IA
JIOJXKHa CONepPKaTh MEePeHOC BOASHOrO mapa ¢ OKeaHa Ha Cylly, KOH-
THHEHTAaJbHAs — IePEHOC BOJALI € CYLIN B OKeaH.

Marepuroseiii crok. Cornacto (2.4.6)— (2.4.8), B cpenHeM 3a TOj
PA3HOCTL MEXIy HCIAPEHHEM H OCaJKaMH Ha IIOBEPXHOCTH CYIIH,
C OJHOH CTOPOHEHI, H HCIHAPEHHEM H OCajKaMH Ha MOBEPXHOCTH OKeaHa
M MOPCKOTO JIbJa, C APYroH, NOJKHa OGbITh PABHA MaTepHKOBOMY (pyc-
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Puc. 2.9. Cpenusis rogoBasi 30HajJbHAsl CKOPOCTb BHIIAJEHHS
OCaJIKOB Haj OKeaHoM H Ccymedl (@) H ee Ce30HHAs H3MEHUH-
Bocrs (6), B cm/mec.

TIpH NOCTPOEHHKH DHCYHKa MCHOJb30BaHBI JaHHble [167].

JIOBOMY M IOJ3€MHOMY) CTOKY C CYIIH B OKeaH. DTa BEJHYMHA BMeCTe
C OLleHKaMH IJIOGAaNbHOTO MCHAPEHHS M OCaJKOB - DpelcTaBjeHa
B Ta6a. 2.2. Kax BHAHO, Bce OIGHKH CTOKA, KpoMe noayuenuoi 8 [108],
COTJIACYIOTCS MeXAYy c000#, HecMOTPS Ha O6OJblIHE CHCTEMAaTHUYECKHE
TOrPEINHOCTH HM3MePeHHil 0caiKOB W HeH3beKHble OMWIMOKH NpH pac-
yeTe HCHapeHHs, 06yCHOBIHBAeMEble, IOMHMO IIpovero, KpafiHe HepaB-
HOMEpHBIM pacHpejfeseineM [aHHBIX METeOPOJIOrHUECKHX H3MepeHHi
HaJ OKeaHOM H IO0Ka HENPEeOJOJEHHBLIMH TPYAHOCTSAMH OINpeAeseHus
BJIaXKHOCTH NOYBHl Ha CyIle.

CBeJIeHHA O CE30HHOH H3MEHUHBOCTH MATEPHKOBOTO CTOKA MOIMKHO
mouepnHyTh 43 [58]. B coOTBEeTCTBHM C HHMH MaKCHMAJLHBIH CTOK,
cocrapasiomul 12 % cymmapHOro sa roj, NpUXOAHTCS Ha HIOHb, MH-
HUManpHBIE (6 % cymMMapHOrO 3a rof)-—Ha siHBapb. TeM caMBIM
MOZKHO T'OBODHTH O JBYX OCOOEHHOCTSIX CE30HHOH H3MEHUHBOCTH MaTe-

PUKOBOTO CTOKa: CPABHHTEJbHO HEOOJbUIOM pasMaxe Ce30HHBIX KoJe- -
‘Oanufi B cHH(A3HOCTH Ce30HHHIX KOJieGaHHU#l II0GaNIbHOTO MaTepUKO-



Ta6auma 2.2

.
CocTasasiiolHe CPEAHEro TOA0BOI0 BOJAHOIG GanaHca CYINHM, OKeaHa H 3eMJH B IedoM
(Mo JaHHBIM Pa3IHYHBIX HCCJAeAOBATENEH)

2
2 ) ]
e =2
]/Icgg;};zggaﬂ XapakTepHCTHKA 'E g g g’g 3 z gw
: g¥ | &Y | &Y | £8® | zs 58
(=} < .
B2 | @2 | €2 | 3=2 | &S TS
Cywa Ucnapenne, cmfrog | 48,4| 42,0} 48,5 48,1 — 44,7
Ocanku, cM/rox 73,2 73,0( 80,0 74,8 — 75,6
Crok, eM/ron 24,8 31,0| 31,5 26,7 4,1 30,9
Oxkean Ucnapenue, CM/I‘OZI 124,11126,0]140,0 117,7 — 122,5
Ocanku, cM/rox 113,8(114,0127,0| 106,7 — 109,9
Pasnoctb Hcnape- 10,3] 12,0| 13,0 11,0 1,8 12,6
HHe—O0CaJKH, : .
cMm/ron, ‘ '
Semns HUcnapenwue, cm/rox |102,0]102,0|113,0} 97,3 — | 100,0
B LEAOM Ocanxu, cM/rog 102,0]102,0]113,0 97,3 — 100,0

Ilpumeuanue. IlpencraBieHHele B TMOCIefHeM croJbme TaOJMHIB ONEHKH
CKOPOCTH BHINAJIEHHS "OCAJKOB 3aHMCTBOBAHH M3 [167], OIEHKH HCHapeHHS IOJYYeHHl
no paHHeM [139]; mpouepkH mocTaBiieHEl TaM, Tle HeoOXOJHMEbIe CBeLeHHA OTCYT-
CTBYIOT. . i

BOr'0 CTOKa C CE30HHBIME KOJIeOaHHSIMH MaTePHKOBOIO CTOKa B CEBEP-
HOM noJaymapuu. I[lepBasi ocO6€HHOCTb, UMeeT CBOeH NMPUYMHOH acHH-
XPOHHOCTb KOJeGaHHH MaTepPHKOBOTO CTOKa B CEBEPHOM H IOKHOM
TOJyIIapusax, BTOpas — npeobaanaHue CTOKA B CEBEPHOM NOJIIIapHH
HaJ, ero 3HayeHHeM B I0KHOM MOJYLIaPHH.

B nocaenymouieM HaMm NOHAHOGSITCS CBEJEHHS © MAaTepHKOBOM
ctoke B Apxkruueckuit Gaccefin. [I0o3TOMY, HECKONbKO OTCTymas OT
IIPUHATON CXeMBbl M3JIOKEHHs, OTMETHM, 4TO H3 BceX okeaHoB Cemep-
‘Hb# JlenoButhill okeaH o6jajnaer HaubGosee CUJALHOH CE30HHOH H3MeEH-
YHBOCTBIO MAaTePHKOBOI'O CTOKa, OCHOBHAf 4acTb KOTOPoro ¢popMmupy-
erca Ha EBpasuiickom u CeBepo-AMepHKaHCKOM BOAOCGOPHBIX Gac-
cefiHax B peayJbraTe TasiHUA cHera W Jpja. [lo manubiM [58], cpefd-
HUH TOLOBOH MAaTEPHKOBHIH CTOK, OTHECEHHBIH K €AHHHIE ILIOIIALH
CeBepHOro JIefOBHTOTO OKeaHa, COCTABJSET 3 CM/MeC, MaKCHMaJkb-
HBHHE — 8,4 u munuMaabHel — 0,9 cM/Mec¢, mpuuem  3a TpH HauboJjee
MHOI'OBOAHBLIX MecAla (MIOHb—aBI'YCT) B OKeaH mocrymaer 56 %, a 3a
Tpu Haubojee MaJOBOZHHIX MecAla (SHBapb—MapT) — TOAbKO 7 %
CYMMapHOTO Ir'OI0BOIO CTOKA.

Bepuemcsa K npepBaHHOMY OOCYXAEHHIO BOJIHOTO 6ajianca OTAE/b-
HBIX [OJCHCTEM KJAHMAaTHYeCKOH CHCTEMEB! H BOCHOJIB3YEMCS IIOMEIeH-
HBIMH B Tab6a. 2.1 u 2.2 oueHKaMH cpeqHEH TOAOBOH CKOPOCTH BhIIa-
JeHusa ocajgkos (1 m/rox), pycaosoro u moxnzemHoro croxa (0,3 m/rox)
u TasgHuA Mopckoro jgbra (0,5 m/rox). IlomenwB Ha NEepBYIO H3 STHX
OLEHOK Ofllee BJarocofep:kanue atMochepn (B BOJAHOM 3KBHBaJIeHTE
oHO paBHO 0,025 M, cM. BHIIE) U cojepKaHHe BOAHL B OKeaHe
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(3700 M), Ha BTOpYIO — 3amachl BOJH B 03epaX, pycdax pek, 06oJorax,
mouBax M NOA3eMHHX BoAax (78 M) # Ha TpeTblo — COAepKaHHe BOAH
B MOpckoM abny (1,5 M), mosyuaeM, 9To BpeMsi OOHOBJICHHS BOJBI
B. aTMOC(hepe, MOPCKOM JibJly, Cyllle M OKeaHe COCTABJISIET COOTBETCT-
BenHo 9 cyrt., 3 rona, 260 u 3700 Jer.

2.5. brogxer sHeprun

ATmochepa BBeneM onpeneneHHs OTHECEHHBIX K e€JMHHIlE Macchl
IIOTeHIIHaJbHON 3Heprun @ = =gz, BHYTPeHHeH sHepruum I=c¢,T, crpH-
toro Tensa Lg, KuHetnueckoH sueprum K= |u|?/2 U nosHO# 3HEPrHH
&=K+®+47/+Lqg. YpaBHeHue Oo[KeTa KHHETHYECKOH SHEPrHH mo-
Jyuyaercsl CKaJsipHBIM YMHOMEHHeM YpaBHEHHSI ABHIKEHHS, 3alHcaH-
HOTO C YYeTOM THAPOCTATHYECKOTO H TPHAMIHMOHHOTO (AJIS YCKOPEHHS
Kopunosanca) npubiuxennil. Iloctynas takuM o6pasoM u HpI/IHI/IMaH
BO BHMMaHHE, YTO B THIPOCTATHYECKOM npHOanKeHuu dw/dt=0,
‘HMeeM:

0K/ot + uvK = —vvpjp +v - F. (2.5.1)
_¥YpaBHeHHe 6I0JKeTa MOTEHIIHAJbHON SHEPTrHU ,
0w/t 4+ uyd = gw (2.5.2)

caenyer U3 onpefenennd- @D, ecan Ha Hero NOJAEHCTBOBATL ONEPATOPOM
HHIHBUAYaMbHOH TpoH3BoAHOH d/di= (0/d{4-uV) n ydectb TOXKAe-
cTBO w==dz/dtf. YpaBHeHHe OI0[KeTa BHYTPEHHEH SHEPIHHM HAXOAMUTCH
KOMOHHauueli ypaBHeHHs COXpaHEHHs Macchl, ypaBHEHHs COXpaHeHHs
SIBHOTO TeNJIa H YPaBHEHHS COCTOSHHUSI CYXOro BO3AYxXa. DTO aaer

Vpp — gw; " (2.5.3)

ol ’ 1
“67--{-1{V[=FT——‘5—VPH+V

37eCb H BHIIE U M V-— TPEXMEPHBId ¥ JABYMEPHHIH BEKTOPH. CKOPOCTH;

- @ — BePTHKAJBHAA COCTaBJadIOIIass CKOPOCTH; p H 0 — JaBJ€eHHEe B -

IIJIOTHOCTL BO31YyXa, F un FT—OTHeceHHbIe K €IHHHIle MacCbl HCTOY-

" HUKY ¥ CTOKY HMIIYJbCa M TeIlJa.

B ruppocraTHiecKoM HpH6JIH}KeHHH HHTeI‘paJIbeIe 0 Macce ar-
Moc(hepbl BHYTpeHHAA 9Heprnﬂ Yp[ dz W TOTeHHHMAJbHAS SHEPrHS
, P ,

o0

S p® dz npomopuNOHAJBHEL APYT APYTY ¢ MHOXKHTEJEM IIPONOPIUO-
0

HaJBHOCTH C,/R, Tme R —rasosas MNOCTOSHHAS BO3AYyXa. YUHTHIBAS
370, 06e (OPMBL 3HEPTUH MOXKHO OGBeAHHHTb B OJHY, Ha3bBAEMYI>

" noanotl  norenyuarvrotl snepeueidl I1=1+4®@. CooTsercTBymollee el

ypaBHeHHe O10j/KeTa MMeeT BUJ ~ |
8/ot + uvil = Fr — (1/p) vpu -+ vvplp. ' (2.5.4)
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YpasHeHusi (2.5.1)-—(2.5.4) comep:kar OAMHAKOBEIE, HO HPOTHBO-
MOJIOXKHBIE [0 3HAKy 4JleHb, XapaKTepU3yiollie npeoGpasoBaHEs
onHOH ¢(opMbl 3HEepruu B _Apyrywo. Tak, uleH gw, GUIYPHPYIOWINI
B (2.5.2), (2.5.3) n onuceiBawomuil paboTy, cOBEpIIaeMyI0 CHIOH mJa-
ByYecTH, xapakTepusyer npeoOpasoBaHue BHYTPEHHEH SHEPruu B IIO-
TEHUHANLHYIO H o6parno, a uned vV p/p B (25.1), (2.5.4), onuch-
BawinHi pabory, COBepmaeMy}o CHUJIOH JaBJIeHMsl, XapaKTePH3yeT Ipe-
o6pa3oBaHue MOJHOH NOTEHUMAJbHOH JHEPrHM B KHHETHYECKYIO # 06-
patHo. OZHAaKO B KHUHETHUECKYIO 3HEPrHI0 MOXeT INpeBpallaThbC He
BCSl IONHAs IOTEHOHAJbHAs JHEPrHs, a TONBKO YacTh ee A=

=S o(l1—11,) dV, nasbiBaeMas Gocrynﬂod NOTEHYUAAOHOL 3HEP-

eueli. 3aech ij dV——HeLlOCTyHHaF[ NOTEHUHANbHAS SHEPTHA; T. €.

T4 4acTb IOJHOH TOTEHUHAJbHOH SHEPTHH, KOTOPAs OCTAEeTCs, eCJy
aTMOC(epy IPHBECTH K COCTOSIHHIO C IIOCTOSIHHBEIM [2BJIEHHEM . BIOJb
J000/ H33HTPONHYECKOH MNOBEPXHOCTH (IIOBEPXHOCTH pPaBHBEIX 3Haue-
HHH yIeJbHOH 3HTPONMH M =cp In T — R In p+const), coxpanus npu
3TOM ycroiuusyo crpatudburaumio; dV==a?cos @ de d) dz — snemenr
006beMa;’ HHTETPHPOBARHE pacnpocTpansercs: Ha Bech Oﬁ’beM'aTMO-
chépsr. .

Jns npencraBnenuss A B TepMHHaX u3MepsieMbIX napaMeTpOB BOC-
TI0JIb3YEMCSH PABEHCTBOM

SpHdV=C—£(1 _I__Cji_);lpo—lelcpgds:fpwlwp de,

TAe 6 —TOTeHUHAJbHAS -TeMIEPATYPa, npmmMaeMas{ paBHOH HYJIQ
TIpH p=po, po=1000 rIla — crannaprHoe aTmocChepHOe naBJcHHE Ha

YPOBHE MOps; HHTETPDHPOBaHMe IO § DPACIHPOCTPAHAETCS HA BCIO IIO-
BEPXHOCTb ChepHL.

Janee yureM, uro npu aguaGaTHYECKHX Ipoleccax Macca BO3LyXa
Haj Ja000H H33HTPONHUYECKOH NOBEPXHOCTBIO OCTAETCS HEH3MEHHOH.
3TO BJleyeT 3a COGOH NOCTOSHCTBO HaA BHIGPAHHOH [OBEPXHOCTLIO
CPEeIHEr0 [aBJEHUS P, H BEJHUUHBI :

{ o, av =,%(1 4 —5—)“ po | dsj pLTR% g,

IToxcranoBka NPHBEJEHHBIX  BLIPAXEHWH  Aas f oll dV u
S pll.dV B onpenenenne A paer ' '
g © RN\~1 —RJ €/ L+Re 1+R/c
A= (1+2)" ”SdSOS(p o MV ap. (25.5)

- ITockoabky, oanako, p >0, a p. ecTb HEKOTOpOe cpejiHee 3HauUe-
HHe p, TO, coryacHo [50], durypupyromuii B (2.5.5) uxrerpas or pas-
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HOCTH (p1+R/.”P — pi+R/ ”P) GyZeT MOJNOKHUTENbHBIM JJIsl JII0GOH H33H-
TPOIHUECKOH MOBEPXHOCTH, H, CTAMO OBITh, OH MOXKET GHITH BEIpaXKeH
yepes AMCUEPCHIO JaBJIeHHs Ha STOH NOBEPXHOCTH, & OHA, €CIH Yrol
MeXJly W33HTPONHUECKOH MOBEPXHOCTBIO M TOPH3OHTAJIBHOH IIOCKO-
CTBIO MaJ,— depe3 JMCIEePCHIO NOTEHIHAaJbHOR HMIH a6CONIOTHOH TeM-
MepaTyphl Ha M300apHUECKOH NOBepXHOCTH. B HacToswiee BpEMs HMe-
eTcsl HeCKOJIBbKO alNpoKcHMaluii coornomenna (2.5.5). Bce onM ocHO-

BHIBAIOTCH Ha NpuOauxenHo# dopmyae [50] :
1 Ya T2 —?2

A='2_,'C"S Ya—y 7

a*cospdedh dplg,

rne'f‘v—— cpefHss roGanpHas TeMIepaTypa BO3AyXa Ha (HKCHPOBAI-

& AR NTTARTZD "‘_. 2 vrrpamas as =—rln \}3,;__&3:/8 wsﬁiayﬁ:a:_-,
s .,u;ﬂ\:rz;.vfe.‘_lr;a(\ﬁ" [f;l?ue{j PO THAR S ‘ju »nmrxe sl"z:, J/‘I 13 3 N 5% r)

[  ®
8/dp vp bp b 503 0 [0] (0] { — = *V)D
=Y I

ores ‘@ ‘WV)OJ}(H)I ‘ay) 5 — (Fy) D =10/7ve

®5d) OV T o— (M Yo — () D=1el"Ve
®93) | ) .
{3y @ — (WY IY) 0 — (@ y) 9 = Bldp \p dp 50> pTY S o
(L's73) o o
() @ — (O IO+
rg’ges lO{’QWI/I Iy U ny TNy ‘{ eurw 1 BHXPEEO szea;;g‘

CCOB 06513aH CBOMM IIPOHCXOXKAEHHEM
HeycTon4ue0CTY  30HANBHON IHPKY-

: MH  (2.5.7)—(2.5.10)  smeprermueckuit
IHKJ aTMOC H Ha puc. 2.10. AHanus 3TOr0 pHCyHKa
NPUBOJUT K CJEAYIOIUUM 3aKJIOUEHHSIM OTHOCHUTENbHO HalpaBJeHHH
nepexosa sHeprud (OHM yKasaHHl cTpeikaMmu). B cpemnem 3a rop pa-
JHalMOHHOE HarpeBaHue aTrMocdepbl B TPONHKAX M BHIXOJA:KHBAHHE
B BBICOKHX WIMPOTAX BHISHBAIT eHEPAIHI0 JOCTYIHOH IIOTEHIHAb-
HOW 9HEPTHH CPEeJHerq 30HAJbHOrO ABHKeHHs. [lon BausiHueM 6apo-
KJIMHHOX HEeyCTOHYUBOCTH OHa npeo6pasyercst co ckopoctbio 1,27 Br/m2
B JOCTYNHYIO MOTEHUHAJbHYIO SHEPIHI0 BHXPEBHIX BO3MYLIEHHH. DTOT
IIepexX0i B COBOKYIIHOCTH C TeHepamnueil IOCTYNHOH INOTeHIHAIbHOH
SHEPTMH BHXPeBHIX BoaMymlenuii (0,74 Bt/M2) 3a cuer peasnusauuu
CKPBHITOTO TellJla ypaBHOBeluuBaercs (6aarorapsi MexaHH3My 6apo-
TPOITHOA HEYCTOHUMBOCTH) IpEeBpAalleHHeM HOCTYNHOH NOTEHIHAJbHOM
SHEPTHH B KUHETHUECKYI0 IHEPrHI0 BUXPeBHIX BoaMyiienuit. HeGosnb-

34 :




was gacte (0,33 Br/M2) npoayKnuy KHHETHUYECKOH SHEPIHH BHXPeBBIX
BO3MYIIEHUH pacXonyeTcsl HA TONAEDPKAHUE CPelHEH 30HAJBHOH LHP-
KyJALHH, YTO SKBHBAJEHTHO O0DPATHOMY HePeHOCY 3SHEeprHH IO CIeK-
TPy (HepeHOCYy 3HEPrH¥ OT [BHIKEHHH ¢ MEHBIIMMH K JABHXKEHUSM
¢ GOJLIUMMH TOPH3OHTAJBHEIMH MaciiTa0aMH) — SIBJEHHE, H3BECTHOe
IOA HaszBaHHeM oTpuyaressrol easxkocru. (OcHOBHAs Ke' 4acTb
(1,7 Br/m2) BoBJIeKaeTcs B NpAMOH KacKaAHHEH IepeHOC OT MHTepBaJa-
SHeprocHabXeHHs] K BA3KOMY HHTePBaJy, Ile KHHeTHUecKas SHeprus
BHUXDPEBHIX BO3MYINEHHHA AUcCHnOUpyeT B Tenso. HakoHel, KHHeTHUeCKAS
SHEPTHsl CpeAHero 3oHajsHOro ABuKeHus wactuuno (0,18 Br/m2) auc-
cunupyer, uyactuyuo (0,15 Bt/M2?) moa AeficTBHeM YHIOPALOYEHHOTO
MEPHUAUOHAJNBHOIO JABUNKEHUS npeoépasyeTCﬂ B JOCTYNHYIO IOTeHIH-
- @JIbHYI0  SHEPTHIO 30HAJILHOH WHPKysAuM. TakoB B OOIIMX dYeprax
DHepreTHUeCKHi HUKJ aTmocdeprl. CxeMaTHUECKH OH MOXKeT OHTb
nuzobpaxen B Buje Ay —> Ag— Kg— Ky —> Au.

YrnoMsHyTEHE OCOGEHHOCTH JHEPreTHUecKOro Iukja atMmocdepsl co-
XDaHAIOT KauecTBEHHOe ofo6GHe HE TOJBKO B PasJHUHEIE CE30HH Toja,
HO W B PAa3HBIX NOJyLIapUAX. B KOMMUECTBEHHOM OTHOIIEHHUH OTJAHYHS
CBOJATCS. K YCHUJIEHMIO TeHepaluH JOCTYNHOH NMOTEHLHaJbHOH SHEPTUH
30HAJbHBIX ABHKEHHH W BUXPEBHIX BO3MYIIEHHH JieTOM, K IIOSBJICHUIO
MOIHOTO IepeHoca JOCTYNHOH NOTEHHUHAJbHON SHEPrHH cpelHe# 30-
HaJIPHOW LHPKYJISLUHUHE U3 JETHETO B 3UMHEE NOJyIIapHe, K- UCYE3HOBE-
HHI0 O6PAaTHOTO IIepPeHOca SHEPTHH IO CHOEKTPY H 3aMeHe ero’ IPAMBIM
IEePEeHOCOM H, HAaKOHeH, K HHTeHCH(HKaUUH DacCesHHs KHHETHUEeCKOH
sHepruu 3uMoii. OTMeTHM ellle OZHY MHTEPECHYIO JeTajb— MOUTH
JBYXKpPaTHOE NPeBHILeHHe - aMIUINTY], Ce30HHBIX KoJeOaHuil pasfiud-
HBIX ()OPM SHEPTHH B CEBEDHOM IOJYIIADHUH IO CPABHEHHIO C HX 3Ha-
YeHHSMH B I0KHOM Ioayiapuy. Ee nmpuunHa — pasHoe COOTHOIHNEHHE
nJomanell Cyns 1 oKkeaHa B 060X NOJNYLIAPHSIX.

Oxean. Tlpucrynas K o6CyX/IeHHIO SHEPIeTHKH OKeaHa, HAIOMHUM
nOpexje BCEero, YTo Oaarogapsi HeCXKHMaeMOCTH MODPCKOH BOJbLI HCTOY-
HUKH U CTOKH IIOTEHIHAJbHOH SHEPTHH B OKeaHe ONpPEIeNsIOTCS HC-
KJIIOUATeNbHO HeanuabaTuueckuMu dakropamu. [locienHee 06cTos-
TEJBCTBO IPH 3aJaHHMH JHHEHHOTO yPaBHEHHS] COCTOSHHS MOPCKOH
BOZBI HCKJIOYaeT HeOOXOAUMMOCTb OOpallleHUus K BHYTDEHHelH 3HEeprHu.
Haiee, B OKeaHe 30HAJbHAS CHMMETPHS BHIpaXKeHa He TaK OTUYETJIHBO,
KakK B atmocdepe, H3-3a CYLIECTBOBAHMS MHOTOUHCJEHHBIX MePHAKO-
HaNbHEIX 6apbePOB — KOHTHHEHTAJNBHBIX CKJOHOB M CPEeJMHHBIX OKe-
aHCKUX XpeOTOB—M NOTOMY pasfeseHHe KJIMMATHUECKHX XapaKTepH-
CTHK OK€aHa Ha CpeJHMEe 30HA/JbHLIE M OTKJOHEHHE OT HHX Tepsier
cmpica. Haxowen, ciefyer uMers B BHAY, UTO 3MIHpPHUecKas HHGOD-
“Mauus B TOM 00beMe, KOTOPBIH HYXKEH JJIS ONEHKH SHEPreTHUYECKOro
IiHKJa OKeaHa, HNOIPOCTYy OTCyTcTBYeT. CKasaHHOe He OCTaBJsieT MHOH
BO3MOXHOCTH JOCTHYb HaMEUEHHOH LeaH, KPOME KaK BOCIOJb30BAThCS
pesysnbTaTaM¥ BBIYHCJEHHH, NOJIYUYEHHEIX B PaMKaX TOH HJH HHOH. MoO-
Jenu KpyNnHOMaciuTaGHOH LHPKYJSIUNY OKeaHa.

Onpenenym OTHeCEHHYIO K ‘€AHHHIE MAacChl NOTEHIHAAbHYIO SHep-
ruio I] Tak, 4TOGH OHa NPHHUMAJA HyJeBble 3HAUEHHS Ha JHe OKe-
ana (mnpu-z=—H), 1. e. H=pg(z+H)/po, Tie p— NIOTHOCTL MOp-
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CKO#l BOJBI, Po— OTCUETHOE ee 3HAuUeHMe, U IojeficTByeM Ha obe ua-
CTH 3TOrO paBeHCTBA onepartopoM d/df. B pesyabrate HOJyuHM

ol 5}
T‘I‘HV’H:%‘Q’W“I‘Q('Z—FH)(W' ‘JV)——

BeipaxeHue 1Js BTOPOrO cJaraeMoro B IIpaBOH 4acTH HaliaeM c-IIo-
MOIIIbIO YPABHEHUH COXPaHeHUs Telljla H COJH M yPaBHEHHS COCTOSHHUS
MOPCKOH BOAEL. B wacTHOCTH, KOTAa IJIOTHOCTb MODCKOH BOABI CYH-
taercs JuHeHHOH (QyHKUMEH OT TeMIepaTypbl M COJIEHOCTH, 3BOJIOILH-
OHHbIE YPaBHEHHS ISl IJIOTHOCTH M IOTCHHHAJIbHOH SHEPTHH MPHHM-
‘MAanT BHI

Jd o o _ .
—dt— T—‘—UV p_o—Fp/po, (2.5.11)
St Wil = gw g (2 + H) Folo (25.12)
rae Folpo="(—arFr+oagFg); Fs— OTHeceHHHE K eJHHHIE MaCCHl HCTOY-
HHKH W CTOKH COJH; ocT——’—(dp/OT)s 1 as= (0p/0S)r — Koaq)(pnun-

€HTH], XapaKTepH3yIOllHe 34BHCHMOCTb IVIOTHOCTH MOpCKOPI BOJBl OT
TEMIIEPaTypPHl H COJIEHOCTH.

[To ananorum ¢ (2.5.1) paBHeHHe 61011>KeTa KHHETHYeCKOH 3Hep-
THH MOXKeT GHITh IIPeJCTaBJEHO B BHE

oK S _ . ‘
5 Fuvk= e vpit o gw—+v - F. (2.5.13)

Copepxamuiica B HeM ¥ B ypaBHeHHH (2.5.12) uzen (p/po)gw omnu-
chHIBaeT npeoOpasoBaHHe IOTEHIHAJBHOH 3HEPrHH - B KHHeTquCKyIO
9Hepruio u o6paTHO 3a cyeT PaboTHl CUJ rmasyqecm

O6osnauum uepes & mnoanywo sHepruio (K+II). CoorsercTBylo-
Iiee eif ypaBHeHHe Gl0/iKeTa

S +uv&=———vpu-+g(z+H) Folos + v - F (2.5.14)

HAXOMHTCA CyMMHpOBanueM (2.5.12) i (2.5.13).
BBeneM ompejesieHHe JOCTYNHOH NOTEHIHMAJbHOH 3HEPrHH OKeaHa

*2
A= S '6%%}7/52-;(12(:05({)[1([)(17\4(12,
rae p* — OTKJIOHEHHe IJIOTHOCTH OT €€ CPEJHEro Io IJIOUIaAy OKeaHa
sHaueHus {p}; HHTErpHPOBaHHUE paCHPOCTpaHHeTCH Ha 'Bech 06’beM
OKeaHa. '
3areM BHDA3UM BCE KJIHMATHUECKHE XapaKTepHCTHKH B BHJE
CYMMBI CpPeHHX (B yKa3aHHOM BHILIE CMBICJIE) 3HAUCHHH H OTKJOHE-
Hufi or Hux. [lepBrle Gyaem 0603HavaTh (QUIYPHBIMH CKOOKAaMH, BTO-
pbie — 3BE310UKOH. HOILCTaHOBKa 3THX ompeaenaeHu#t B (2.5.11) naer

C B fuv ot =, (2.5.15)

TJe Y4YTEHO, YTO {w},=_0, {Fo} =0 u, snauur, 0{p}/0t=0.
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- Vmuoxum (2.5.15) na —gp* (0{p}/0z)™! u noayyenHoe ypaBHeHHE
UPOHHTErpupyeM 1o o6heMy oKeaHa. Torga mocje HCIOJb30BaHHS
HaJJeXalliX TPAHMYHBIX YCJOBHH H OTGpachiBAHHS MAaJBIX YJIEHOB,
XapaKTepH3yIomHUX 3P deKT Pyca0BOro ¥ MOAIEMHOrO CTOKA, HMEEM

. £ % '
2 fp gV — g e Fo '
2 —gfowrav —g] sorar V- (2.5.16)

D10 ¥ ecTb ypaBHeHMe Gl0[KeTa AOCTYNHOH NOTEHUHAJbHOM SHEDPIHH.
B HeM mepBBIH uJjieH ‘CIpaBa OMHCHIBAET NpPeBpalleHHe AOCTYHNHOH IIO-

leHepoy,ua U3-30
HaepeBanus (0xAascieHUs)
no8epxrocmy U 3 cyem

DasHocmu 0cadKU~UCHaPEHUE Boadeicmbue
G(A) : Bermipa -
A’ CAK) 1 - K
«2000cH%c? ~2cM 752
Puc. 2.11. DHepreTHYecKHMHl LMK : -
okeaHa, no Ilefimoro u Oopty [216]. Auccunauus Auccunauusn

TEHIHaJbHON PHEPTHH B KHHETHYECKYIO, BTOPOH — reHepalHi0 M AUC-
CHNAIMI0 JAOCTYNHOM IMOTEHIMAJbHOH SHEPTHM. 3aMeTHM, uTO
{o*w*} = {pw} — {p} {w} u uro {w}=0. CnenoBarenpHo, B o6MeHe
¢ KHHETHYeCKOH 5Hepruefl y4acTByeT He BCA NOTeHLIHANbHAS aHeers{,
4 TOJBKO 4acThb ee, ONpesesseMas ypaBHeHHeM 17 A.

OT1penpHEe cocTaBisiiomNe OIOJXKeTa 3HePTHH OLICHHM Ha OCHOBa-
HUM TIpefcTaBjeHHEX B [106] pesyjabTaToB pacyera KpymHOMacluTab-
HOH IMPKyJAAuuK okeaHa. OHM HM306pakeHBl B BHAE AuarpaMMbl sHep-
TerHuecKoro mukaa Ha puc. 2.11. Kak BuJHO, NOTOKH TellJa H BJaru
Ha MOBEPXHOCTH OKedHa, MOANEDPKUBAIOIIHE IPOCTPAHCTBEHHYIO HEOM-
HOPOJHOCTb IIOJISI IJIOTHOCTH, NPUBOAAT K TeHepaUMH NOCTYNHOH IIO-
TEHUHaJbHOH 3Hepruu. [IocaenHsisi YaCTHUHO AUCCHIHPYET B TOJIIE
‘OKeaHa IOCPEJCTBOM FOPH30HTAJBHOTO, H BEDTHKAJBHOTO IepeMellH-
BaHHs, YAaCTHYHO II€PEXOJHT B KHHETHYECKYIO SHEPrHI0 TeDMOXaJHH-
HOH UMPKynAuuH. KuHerHdyeckas sHeprua KpyNHOMacHITaGHOH IUDKY-
JSLWH YBeJUUYHBAETCS TaKXKe 3a CYeT PaboTH KacaTeNbHOrO Halps-
JKEHHs BeTpa Ha MOBEPXHOCTH OKE€aHa, (GOPMHDPYIOLIEro BETPOBYIO
uupKyasauuo, OfHAKO NJIOTHOCTh KHHETHYECKOH sHepPruH (-~ 2 cm?/c?)
OCTaeTcsi MHOTO MeHblIe IVIOTHOCTH JAOCTYIHOH IOTEHLHaJbHOH 3Hep-
tun (~ 2000 cM?/c?). DTo 03HauaeT, UTO Nepexox AOCTYIHOH MOTEHIH-
aJIbHOHK SHEPTHH B KHHETHYECKYIO SHEPIHI0 KPYNHOMAacHITaOHOH IMp-
KyJsLHM OKeaHa BeCbMa MaJ H, 4TO, CTaJo OHTb, BPEMEHHEIE Mac-
Ta6H NPOLECCOB B OKeaHe MHOrO GOblle HX aHAJOroB B atMocdepe.

.
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HefictButensro, corsiacHo [186], ckopocTh reHepaunu W RUCCHIIANMH
' KMHEeTHYECKOH 5SHeprum B OKeaHe COCTaBJsgeT. HPUGIHIUTEILHO
0,1 Bt/M?, a cKOpOCTb reHEpANWH [OCTYIHOH MOTEHIHANbHOH 3HEPTHH
7 T1npeo6pasoBaHUS .ee B KHHETHUeCKywo sHepruio —2.107* Br/m2
JpyruMu cloBaMH, B OKeaHe HMeeT MECTO NPHMEPHBIl NapHTeT Me-
XY MPOAYKIHEH NOCTYIHOM MOTEHIIHAJbHON 3HEPTHH H ee Ipeobpaso-
BaHMEM B KHHETHUECKYIO SHEDTHIO, C OJHOH CTOPOHB, M reHepamuei
U JUCCHIIAINel KHHeTHYECKOH SHEPTHH, ¢ APYTOH.

3akaHunBas OOCyXJeHHE paccMaTPHBAEMOTO BONpOCA, MEepeymc-
JuM HauboJiee mpUMedaTesbHble 0COOEHHOCTH SHEPreTHKY KJIUMaTHie-
CKO#l cucteMbl B nejioM. CoryiacHO MIIMPHUYECKHM JaHHBEIM, CHCTeMa-
TH3UPOBaHHEIM B [63, 216], MOTOK KOPOTKOBOJHOBOH COJIHEUHOH pa-
JHaluH, TOCTYIaonnid Ha elHHANY IO AN BepXHel IpaHHIEl aTMO-
chéphl; cocraBaser okoso 1370 Br/m2 Hoss sToit paamauun (niaue-
Tapuoe aav6edo), orpaxkeHHass OGpPaTHO B KOCMOC, pPaBHA B CpPeJHEM
0,30, Tak 4TO ycBaMBaeMasl KJIHMMAaTHYECKOH CHCTEMOH KOPOTKOBOJIHO-
Bag cojiHeuHas pajualud cocrasaser 240 BT/M2 ’
*  VYcBamBaemas KIHMAaTHYECKOH CHCTEMOH COJHeUHAs PajHalus Ie-
pepacupenessiercss CJAeLyIOIIHM 06Pa3oM: H3 OCTaBIIMXCH IOCJIE OT-
paxenus B Kocmoc 70 % mnpuxopsmell comneysoi papuanuu 20 % mno-
ryomaercs arMocdepoi u 50 Y% —okeaHoM H cylieili. B cBOO Ouepenp
NOTJIONIEHHAS OKEeaHOM ¥ cymeﬁ CoJINeYHasl pajualnusd pPacxonyercs
Ha HCIapeHHMe C MNOJCTHJaoLlell nosepxHocTH (24 %) m Ha obMeH
SIBHBIM ‘TensioM ¢ atMochepoit (6 % ). Ocrapmasics wacts (20 %) Tpa-
THTCS Ha HarpeBaHue OKeaHa M CyIIH W 3aTeM Ha JJIHHHOBOJHOBOE
usiayueHue B arMocdepy (14 %) um B kocmoc (6 %). Tonbko oueHn
weGoabiast yacth (mpumepdo 4 B1/m?, uam Bcero 1,8 %) ycBaupae-
MOH KJUMaTHYECKOA cucTeMOH COJHEYHOH paxuanun npeobpasyercs
B KHHETHUYECKYI0O SHEPTHi0 aTMOC(HEDPHHIX U OKeaHCKHX JBHKeHHI.
Taxkoro xe nopsgka goJiKHa OBITH U CKOPOCTh JHCCHIIANIHH KHHeTHUe-
CKO#l 9HEpTHH B Temjory. HakoHel, morsiolenHass KAHMATHYECKOH CH-
creMoit TensoBas sHeprus (64 Y% mnpuxonasuefi coNHEUHOH pajHaluu)
TIOCPEJICTBOM JIJIMHHOBOJIHOBOTO H3JyYeHHS OTAaeTcsl o6paTHO B KOC-
MOC, TEM CaMbIM 3aMBbIKas SHEPTeTHUECKHUA MUK

2.6. BropiKer yrijoBoro MOMEHTA

AGCOMIOTHHIE YIVIOBOH MOMEHT eIHHUYHOH. MaCChl OTHOCHTEJbHO
OCH BpallleHUsI 3eMJIH OHpeleNIeTCs BLIPakeHUEM

M =Qa*cos’ ¢ + uacos ¢, - (2.6.1)

rje Bce 0003HAUEHUS NpEeKHHE.

B (2.6.1) mepBblfi uJeH CIpaBa HA3bIBAETCS HAQHETOPHOIM MOMEH-
TOM (OH XapaKTePHU3YeT YIJOBOK MOMEHT eIMHUYHOH MaccChl, Bpallaio-
uefics BMecTe ¢ 3eMJell KaK TBEPAOEe TeJI0), BTOPOH — OTHOCUTEAb-
HblM MOMEHTOM (CBOHM IPOUCXOXKAECHHEM OH 0673aH JBHIKEHHIO OTHO-
cuTenbHO Bpamamoomeics 3eman). OTHOCHTENBHBI MOMEHT CUMTa-
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€TCsl TOJIOKHTE/NbHbBIM NPY JBHXKEHHM C 3allajia Ha BOCTOK U OTPHUA-
TeJIbHBIM — [PU ABMXKEHHH B 0OPAaTHOM HallpaBJeHHH.

IlonefictrByem -Ha (2.6.1) omepaTopoM HHAMBHMIYAaJbHOH NMPOHU3BOA-
Hofi W BHIHIIEM BhIpaxenue nasa dM/dt. OO Oyner HMeTb BHI

S

KOMGHHprH 5TO COOTHOLUEHHE ¢ yPABHEHHEM IBHKEHHS AJIA 30-
HaJbHOHI cocmsnmomen CKOPOCTH

ap
”“Tar“’%’

a os

Lot

HAXOLUM ) - S L
pdM|dt = —Ap|or + pFaa cos g, : - (2.6.2)
OTKYyZa CJeJyeT, 4TO M3MeHeHHe aGCOMIOTHOrO YIVIOBOTO MOMEHTa
Olpefensiercs UCKAIOUHTENbHO MOMEHTOM CHJ AABJEHUS ¥ TPEHHUS. .
Ilpounrerpupyem (2.6.2) mo foarore ¥ 3aTeM IO BEPTHKAJIH B Ipe-
Aejax Bcelt tonmu atmocdepbl. Torma Bmecro (2.6.2) Gynem umerhb

a — ;‘, 1 . . .
2ra cos @ T [mAMA]+ - —g(? MMTA =

5. Z Dhe — pAW) acos g dz — 9 [n] a’cos’, - (2.6.3)
0 i .

‘Tae

0 TN
MMTy = S mavaMaa cos @ dh =
0 .

2n
NN

= S ma (Qaaz cos’p - upvpa COS cp) acos @ di
0

— MEPHUAHOHAJbHHI nepeHoc abCOoMIOTHOTO YIJIOBOTO MOMEHTA B aTMO-
ctepe, paBHHH CyMMe MEDHAMOHAJNBHBIX [E€PEHOCOB IIJIAHETADHOrO
MOMeHTa (NepBBIH WJeH CnpaBa) W OTHOCUTENBHOTO MOMeHTa (BTOpO#
JeH); (piAE—piAW) — Da3HOCTb JlaBJIEHHH Ha BOCTOYHOH W 3amaj-
"HOH CTOPOHA&X [-rO TOPHOTO xpe@Ta; CyMMHUPOBaHHe IIPOH3BOLHTCA IIO
BCEM TOpPHBIM XpefTaM MM APYrHM HEPOBHOCTAM 3€MHOH IIOBEPXHO-
CTH, NE€PECEKAOIINM PAacCMaTPUBAEMBIfl IIHPOTHHIHA II0SIC; T) — 30HAJb-
' Hasl COCTaBJSION[Asl KacaTeJbHOrO HaNpsKeHHs BeTPa Ha NOACTHIAIO-
el TOBEPXHOCTH.

YpaBuenne (2.6.3) xapakrepusyer OIOJKeT YIJIOBOTO MOMEHTA
B 30HAJbHOM IOSICE eNMHMYHOH MEPHAMOHAJIBHOH IIPOTSIKEHHOCTH.
JIyisl OlleHKM CJIaraioliiX ero 4JIEHOB BOCIOJIb3yeMCH JaHHBIMM HabJio-
JeHul cpeqrell ToLOBO# 30HAJbHOH ckopoctd Berpa (puc. 2.12). Or-
JIHUHTEJNbHAsT OCOOEHHOCTh e€e paclOpefeseHHs -B MEPUINOHANbHOH
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NJIOCKOCTH — TPeXbsAUeHcTas CTPYKTypa HHPKYASAUHH B KaxJI0M [OJY-
_1apuy, NpHYeM U3 TPeX sueeK ABE NPAMBIX pacnojaralrcs B TPONH-
YeCKHX W NOJIPHHIX, OfHA oGpaTHas — B yMepeHHHX wmuporax. Ha-
IOMHHM, YTO RPAMOLL s4elKkol yupkysayyuy Ha3sBaeTcs Takas sdelka,
B KOTODOfi NojHuMaeTca GoJee TENJbli M OmycKaercss Gojee XOJOA-
HBIH Bo3ayX. B o6parnoil aueilke, HanpoTuB, MOAHUMAETCS GoJee XO-
JOIHBE W omyckaercsi Gosee tenasifl Bo3nyx. IIpamas guefika IMUDPKY-
JSIIMK B HU3KHX INMPOTax OGHYHO HMeHyeTcsl suedkKo# Xsanau, o6par-
Hast siuedKa B YMEPEHHBIX MIHpoTax — siueiikoii @eppeda. .

alla
200
2
§ 400 X
< 600 7 : y
= e
800 E 3 / |- \\ 2//
- td N ~ ”/
1000 - L Arby 122 AN T o]
80w 60 40 20 g 20 40 C 60%.w,

Puc. 2.12. Cpenree rofoBoe MHPOTHO-BLICOTHOE pacnpenenenne 30HAIBHOM CO-
‘craBJsoulell CKOPOCTH Berpa (M/c) no Ilefimoro u Oopty [216].

Ws puc. 2.12 BupHO, uYTO 30HaJ‘IbHaH,COCTaBJIHIOHJ.a'H CKOPOCTH
BeTpa Ha HMIXKHHMX yDOBHSX B aTMocdepe OpHEHTHPOBAHA Ha 3amaj
(maccaTel) B HM3KHMX IIMPOTAX ¥ Ha BOCTOK (3aNafHBIH MNepeHoC):
B yMepeHHBIX WupoTrax. COOTBETCTBEHHO HAaNpPSAXKEHHE IIPH3EMHOrO
TPeHHs], HAPaBJEHHOE NPOTHB BETPa, OyJAeT NOJOXHTEJbHLIM B mep-
BOM cJydYae H OTpHIaTeJbHBIM BO BTOpoM. OTciofia ciaepyer, 4To aT-
Mocoepa mepefaer 3emiie MUMIYJIbC B HHUSKHX IIHPOTAX M IOJyYaeT
ero oT 3eMJH B yMepeHHBHIX IupoTaX. OJHAaKO HOCKOJNbKY, COTJIacHO
TpeTbeMy 3aKOHY HbloTona, 3eMiisi 0Ka3biBaeT PaBHOE M IPOTHBOIO-
JIOXKHO HaIpaBJleHHOe [NeHCTBHE HaA aTMocdepy, TO OHA CJYXKHUT HC-
TOUHHKOM HMIIyJbca AJs aTMoc(ephl B HH3KHX M CTOKOM €ro B yMe-
peunbx muporax. To Xe camMoe MOXKHO CKasaTh H KacaTeJdbHO OTHO-
CHTEJHHOrO YIVIOBOrO MOMeHTa. I/ NMOATBEPXKAEHHUS coluieMcs Ha
puc. 2.13, comepXaliuii pe3y/abTaTh BBIYHCJICHHH MEpPUIHOHAJNBLHOTO
pacnpenenedusl CYMMapHOO MOMEHTA CHJ JAABJEHHS U TPeHHs. DTOT
MOMEHT CUHTAeTCHd IOJOXKHUTEJbHEIM, €CIH OH YBEJIHYUBAET OTHOCH-
TeJAbHBIA yIJIOBOM MOMEHT aTMOC(epH, T. e, ecjJu B HOCHeNHEM YJeHe

ypaBHeHHs1 (2.6.3) KacaTesibHOe HalpsiKeHHE BETPA 3aMEHSETCS DaB-

HBIM €My O Be€JIHUuHE H l'IpOTI/IBOHOJ'IO}KHbIM IO HanmpasJEHHIO Kaca-

TeJbHBIM HaNDsSKEHHEM INOoACTHJapIleli nosepxHOcTH.  Cyng . no
puc. 2.13, NOBEPXHOCTHOE TPEHHE CIOCOGCTBYET NEPEHOCY OTHOCHUTEJNH-
HOro yrJOBOIO MOMEHTa OT NOACTHJAIoUIel HOBEPXHOCTH K aTtMmocdepe
B TPONHKax ¥ OT arMocdepsl K MOACTHUAAIOIEell HOBEPXHOCTH B yMe-
PEHHBLIX IIHPOTaX, NIPHUEM TaKoe HAaMpaBJeHHe MepeHOCa. COXPAHSETC,.
[O-BHANMOMY, B TeUeHHe BCEro rofa. '

OTMeTHM ellle [Ba HCTOYHHKA OTHOCHTEJBHOTO YIJIOBOIO MOMEHTa
naa atmocdepsl. MH HMeeM B BI/I,lIy o6JacTi, The pacloJaramoTcss
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ceBepHasl M I0XKHasi NOJSPHBle syeliKu LHPKyJsAuuH. COOTBETCTBYIO-
IEME MM paAuyc LIHPOTHOrO Kpyra (Ijiedo phyara @ cos @) Majda H
[OTOMY MaJi OTHOCHTEJbHHIE YIJIOBOH MOMEHT, MepefaBaeMblii OT MO~ -
CTHJIapoUeH TIOBEPXHOCTH 3eMJH K aTMocdepe.

Hrak, Mbl BBHISICHHJIHM, YTO OTHOCHTENbHBIH YIJIOBOH MOMEHT Iiepe-
Jaercsl OT NMOLCTHJAIONIed IOBEPXHOCTH K arMocdepe TJIaBHHIM 06pa-
30M B TponHkax. [anpHefimas ero
cyanba rtakoBa: cHayafda OH -lepeHo- 07
CHTCS BOCXOAAINHMH BeTBMH siyeek 4| -
X3 B BepXHHE CJOH aTtMocdepHl,
3aTeM TpaHCIOPTHpPyeTCS B yMepeH- 60
HEe INHPOTH H YK€ TaM lepeMeLlaeT-
¢4 BHH3, 4TOORI . KOMIIEHCHDOBAaTb
[IOTEePH OTHOCHTEJBHOTO YIJIOBOrO MO-
MEHTa B IJIaHETAaPHOM IIOrPaHHYHOM
cioe armocdepsl BCJIENCTBHE TPeHHS.
OGcynuM - Temeph MeXaHH3M MepH-
IUOHAJIBHOrO IepeHoca abCOoMIOTHOrO
yIJIOBOTO MOMEHTa B aTMocdepe.

Kak usBecTHO, CKOpoCTb f2a TBep-
JOro BpaiueHus, pasHas 464 m/c,
MHOro 60Jiblile OTHOCHTEJIbHOH CKOpO-
c¢TH. Betpa u. IlosToMy MepHAHOHANB-
HBIH MmepeHoC aGCOJMIOTHOTO. YIVIOBOTO
MOMeHTa, KazaJoch .Gbl, HOJXKeH 06y-
CJIOBJHBATbLCS IIePEHOCOM TMJIaHeTap-
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Puc. 2.13. MepupuoHnanbHOoe pachpegeseHne 0— ;,) ‘
CyMMapHOTO MOMeHTa CHJl AaBaenus i Tpenns, 80— — _4" — ' 0;3——17—12
no ITesimoro u Oopry [216]. ., 4 10%kem7s

Horo MomeHta. OfHaKO B YCTAHOBHBLIEMCS COCTOSIHHH MHTErpaJibHBIA
(mo macce aTmMocdeps) MepHIHOHAIbHBIN NIEPEHOC aBCOMIOTHOrO YIJIO-
BOr'O MOMEHTa He 3aBHCHT OT [epeHOca [JIaHeTapHOr0 MOMeHTa, HUGO
B CHJy 3aKOHA4 COXDaHeHHS MacCH HHTerpanbHasl 30HaJbHas COCTAaB-
JSI0INAs CKOPOCTH BeTPa TOXKAECTBEHHO paBHa Hysw0. MHBIMH clOBaMH,
HHTerpafbHBIi MepPUAHOHANbHEHA HepeHoc aGCOMIOTHOrO YIJIOBOTO “MO-
MEHTa ONpPeAe]eTCs TONbKO IIEPEHOCOM OTHOCHTEJNLHOTO -YIJIOBOIO

T~
MOMEHT4, a OH B CBOIO OY€Pe/ib 3aBUCHT TOJBKO OT KOPPEJSIHH [UaU 4]
MeKJAy 30HAJbHOH H MeDH/HOHAJBHOK COCTaBJAKIIUMH CKODOCTH
Berpa. Ho mMOCKOJIbKY GeCKOHEUHOrO0 HaKOMJEeHHS abCOMIOTHOTO YIJIO-
BOro MOMEHTa B yMepPEHHHIX IIHPOTaX, KaK H OeCKOHeuHOH yOBIIM ero
B HH3KHX IIHPOTAX, HE IPOUCXOJHT, TO AOJMEH CyIlecTBQBaTh 06par-
HBEIH (KOMIIEHCAILHOHHBI) IepeHOoC - A6COMIOTHOTO YIJIOBOMO MOMEHTA.
FEcTecTBEHHO TNPeANOJOXKHTb, YTO TakKOH IlepeHOC COCpel0TOoYeH
B oxeaHe. IIpoBepuM 3Ty BO3MOXKHOCTD. o |
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