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BBEJIEHUE
KimnMmaroJsiorus 1 MeTeopoJiorus

Kimmmarosiorueit Ha3bIBaeTCs pa3fesl METEOPOJIOTUU, B KOTOPOM M3YYaroT-
Csl 3aKOHOMEPHOCTH (DOPMUPOBAHMS KIMMATOB, UX PACIpPECICHHE N0 3€MHO-
My [Iapy U U3MEHEHUE B IPOLLUIOM U OYIyIIEM.

[Tox kIMMaToOM B Y3KOM CMBICIIE CJIOBA, WIM JIOKAIBHBIM KIMMAaTOM, IIO-
HUMAlT COBOKYIHOCTh aTMOC(EpHBIX YCIOBUH 3a MHOTOJIETHUH IIEpUOJ,
CBOMCTBEHHBIX TOMY MJIM HHOMY MECTY B 3aBUCUMOCTH OT €ro reorpapuueckon
o0cTaHOBKM. B TakoM NOHMMaHUM KIMMAaT SIBISIETCA OJHOM U3 (PU3MKO-
reorpaUyeCcKuxX XapakTepUCTUK MECTHOCTH.

KnumaToM B HIMPOKOM CMBICIIE, WM TJI00adbHBIM KIMMAaTOM, Ha3bIBACTCS
CTaTUCTUYECKasi COBOKYMHOCTh COCTOSIHUM, NMPOXOJUMBIX CHCTEMOM aTMmocpe-
pa-okeaH-cyma-kpuocdepa-onocdepa 3a mepruoapl BpeMEHH B HECKOIBKO JIeCs-
TUIETHI. B TakoM NOHMMaHUM KIUMAT €CTh OHATHE IN100aIbHOE.

Knumar, sBistsick o1HO#M U3 QPU3UKO-reorpapuueckux XapaKTepUCTHK Cpe-
Ibl, OKPY>KAlOIEl YeJIOBEKA, OKa3bIBAET PELIAIOIIEE BIMSHUE HA XO3AMCTBEH-
HYIO JEATEIbHOCTD JIIOJEH: Ha CHEUHUAIN3ALUI0 CEIIbCKOTO XO351CTBa, pa3Mme-
IIEHUE IPOMBILUICHHBIX NPEAUPUATUN, BO3AYILUHBIA, BOAHBIA W HAa3E€MHBIN
TPAHCIIOPT U T.I. 3HAHUE OCHOB METEOPOJIOTUU U KIMMATOJOTUU HEOOXOAUMO
JUI IOHUMAaHMsI IIPOLIECCOB B 36MHOM aTMoc(epe, KOTOPhIE MOT'YT YCUIIUTh WIN
0cabUTh BO3/EHCTBHE HA DKOJIOTMYECKYI0 OOCTAaHOBKY B palilOHE KaKOro-amdo
OpeanpUsITUS TUOO0 1IEJIOr0 peruoHa.

Merteopoiiorueii Ha3pIBaeTcs Hayka o0 atmocdepe, 0 ee cocTaBe, CTpoe-
HUH, CBOMCTBAX U MPOTEKAIOIINX B HEH PU3NYECKUX U XUMUYECKHX ITpoLeccax.
['maBHBIMU 3a7jauaMy METEOPOJIOTHH SIBJISIIOTCS] OIIMCAHUE COCTOSIHUS aTMoc(he-
pBl B TaHHBIA (PU3UYECKHII MOMEHT BPEMEHH M MPOTHO3 €€ COCTOSHUS Ha Oy-
ayuiee. B HEKOTOpBIX Cilydasx BO3HHKAET HEOOXOIMMOCTh BOCCTAHOBHUTBH CO-
CTOSIHME aTMOC(EpPBI B IPOLLUIOM.

MeTteoponoruss U KIMMATOJIOTHSI MCHOJB3YIOT METOJbl M JIOCTHIKEHUS
TOYHBIX (PU3MUECKHX HAYK M JaK€ MATEeMAaTHYECKOro ammapara, nmpuyeMm Jo-
BOJIbHO CJI03KHOTO. Bece arMocdepHble siBIeHUs Ha MJ1aHeTe 3eMilsl MPOTEKA0T
0] BIMSIHUEM peibe()a MECTHOCTH, B COOTBETCTBUM C OUEPTAHUSIMU MaTepH-
KOB M OKEaHOB, pacIpe/elIEeHUEM PEK, MOpEH, JIEAHUKOBOIO ITOKPOBA, pacTH-
TEJIBHOCTH, YTO ONPENENSIET reorpagMuHOCTh METEOPOJIOTHMH U KIMMATOJIOTUU
U X BXOXKJCHHE B KOMIUIEKC reorpauueckiux HayK.

[ToHnmMaHue 3aKOHOMEPHOCTEN KIMMaTa BO3MOXHO Ha OCHOBAHWM HM3y4e-
HUS Te€X OOLIMX 3aKOHOMEPHOCTEH, KOTOPHIM MOJAYMHEHBI aTMOC(HEpHbIE MPO-
neccel. [loaromy npu ananu3se NpuYMH BOSHUKHOBEHUS Pa3JIMYHbIX TUIIOB KJIU-
MaTa U MX pacupeseseHusl 0 3€MHOMY LIapy UCXOJAAT U3 MOHATHA U 3aKOHOB
METEOPOJIOTHH.



Atmocdepa

ATmocdepa - 310 razoBas 000sI0uKa 3eMIIH C COAEPKALTUMUCS B HEH ad-
PO30JIbHBIMU YaCTHUILIAMHU, IBHXKYLIAsiCsl BMECTE ¢ 3eMJIeil B MUPOBOM IPOCTPaH-
CTBE KaK €JMHOE LeJI0€ M OJHOBPEMEHHO MPUHUMAIOIIASl y4acTHE BO Bpalle-
Huu 3emuid. Ha gHe atmocdepbl mpoTekaeT BCsl Hallla dKU3Hb.

Bo3nyx, Kak U3BECTHO, CKUMAEM, [TIOATOMY €ro MNIOTHOCTh B HUYKHUX CJIO-
X arMoc(epbl MaKCUMaJIbHa U yOBIBAET C BBICOTOM, MOCTENIEHHO CXOJI Ha HET
(mepexoIUuT B KOCMUYECKOE MPOCTPAHCTBO) 0€3 pe3KOM I'paHHUIIbI:

e 50 % Bcelt aTMochepbl COCPEIOTOUYEHO B HIDKHHUX 5 KM;

e 75 % Bcelt aTMocdepbl cocpeoToYeHO B HIDKHUX 10 KM;

¢ 90 % Bceit aTMmochepbl COCPEeIOTOUCHO B HUKHUX 20 KM.

Ho mpucyrcrBue Bo3ayxa OOHapyKMBAeTCs J0 OYEHb OOJBIIMX BBICOT.
[TonsipHble cugHMS yKa3bIBalOT Ha Hainuue arMocdepsl Ha BeicoTax 1000 kM u
0osee. A CIIyTHUKH PETUCTPUPYIOT, XOTSA U pa3psiKeHHYIO0, aTMoc(epy Ha BbI-
corax 6omee 20 000 kM.

Haunbosnee BaxxHbI ¢ TPAKTUYECKON CTOPOHBI aTMOC(EPHBIE MPOLECCHI HE-
HOCPEACTBEHHO BOJIM3M 3€MHOI MOBEPXHOCTH M B HIKHUX CIIOSIX aTMOC(EpbI
20-30 kM. Ho u BbicOKHE cliou (OT IE€CSITKOB JI0 HECKOJIBKUX ThICSIY KUJIOMET-
POB) mpUOOpenu OOIBIIOE MPAKTUYECKOE 3HAUCHUE (PAUOCBS3b).

B BBICOKHX CJIOSIX MPOUCXOAUT TOIJIOIIEHUE YIbTPapUOIETOBOIO U KOp-
MYCKYJSIPHOTO COJHEYHOTO H3IIyYeHHUs, KOTOPOE BBI3BIBAET pazIU4HbIE (POTO-
XUMUYECKUE PEAKUUU Pa3jI0KEHUsS HEUTPAIbHBIX I'a30BbIX MOJIEKYJ Ha 3JIEK-
TPUUECKHU 3apsSKEHHbIE YaCTULBI — HOHBI. [[03TOMY BEpXHHUE CIOU CHUIIBHO HO-
HU3HMPOBAHbI U 00Ja4aI0T OYE€Hb OOJBIION 3JIEKTPONPOBOAHOCTHIO. B 3THX Cllo-
X HaOJFOIal0TCS TaKUE SIBICHMS], KaK MOJSPHbIE CUSHUS U MOCTOSHHOE CBeue-
HUE BO3/YyXa, CO3/Ia0lllee TaK Ha3bIBa€MbI HOUHOI CBET HeOa; 3JEKTPUUYECKOE
COCTOSIHUE BBICOKHUX CJIOEB OIPEIEISAET YCIOBUE PACIPOCTPAHEHUS PAIUOBOJIH.
B nocneanue roapsl BO3HUKIIO OTAENbHOE YUEHHE, Kacaroleecs (pU3ndeckux u
XUMHUYECKUX MPOIECCOB B BHICOKUX CIIOSX aTMOC(Epbl — a9pOHOMUSL.

ITorona

B armocdepe mpoucxomst MHOTOOOpasHble (U3MUECKHE MPOIIECCHI, He-
IPEPBIBHO U3MEHSIOUINE €€ cOoCcTOsiHUE. PU3HUECKOE COCTOSITHUE aTMOC(EpPHI y
36MHOM NOBEPXHOCTHU M B HMKHUX 30—40 KM B JaHHBII MOMEHT BPEMEHHU Ha3bl-
Baercsa noroaoi. Iloroma xapakrepusyercs METEOPOIOTHYECKUMH BETUUHMHAMU
(Temmeparypa, JaBJ€HUE, BIAXKHOCTh BO31lyXa, BETep, 001auHOCTb, aTMOchep-
HbIE 0CaJIKM) U aTMOC(HEpPHBIMU SIBIICHUAMHU (I'po3a, TyMaH, NblIbHAs Oyps, Me-
Teb U J1p.). I3MeHeHus norojpl y 3eMHON MOBEPXHOCTH OKAa3bIBAIOT BIMSHUE
HA OYEHb MHOTHE O0JIACTH XO35UCTBEHHOM J1€ATEIbHOCTH Y€I0BEKa, U 0COOEH-
HO Ha ceJIbcKoe X035icTBO. [lorosa B Oosee BBICOKUX CIIOSIX BIMSET Ha padoTy
aBualMi. ATMOC(EpHbIE MPOLECChl HA Pa3HbIX BBICOTAX CBSI3aHbl MEXIY CO-
00H, MOATOMY JUIsl IOHUMaHUs IPUYMH U3MEHEHHUS MOro/ibl Y 3€MHOM MOBEpX-
HOCTU HE0OXOUMO U3y4aTh BCIO TOJIILY aTMOc(hepsl, 10 KpaitHel Mepe, /10 BbI-
cotbl B 30—40 kM.



Kaumar

Kaxnyro MECTHOCTh, HECMOTPSI Ha PA3JIUYME MOTOAbl B OTAECIBHBIE JIHM,
MOXHO OXapaKTE€pPU30BaTh BIIOJHE ONPEACIEHHBIM KiumaToM. Kak yxe roso-
PUIIOCH, JIOKAIbHBIM KIMMAaTOM Ha3bIBalOT COBOKYIMHOCTbh aTMOC(EPHBIX YCIO-
BHUI 34 MHOT'OJIETHUM NIEPUOL, IPUCYIIUX JAHHOM MECTHOCTU B 3aBUCUMOCTH OT
ee reorpaduueckoit oocraHoBku. [lox reorpaduyeckoil 00CTaHOBKOHM MoOapa-
3yMEBAETCs HE TOJIBKO IOJI0KEHUE MECTHOCTH, T.€. IIHUPOTA, JOJII0Ta U BBICOTA
HaJ/l YPOBHEM MOpS, HO U XapaKTep 36MHOM MMOBEPXHOCTH, oporpadusi, IO4YBEH-
HBI MOKPOB U Jp. ATMOC(EpPHBIE YCIOBUS, ONPEAEISIONINE KIUMAT Kax10r0o
MECTa, HE TOJIbKO HCIBITHIBAIOT IEPUOAUYECKUE MU3MEHEHHUSA B IOJOBOM XO€E
(OT 3UMBI K JIETY U OT JIETa K 3UM€E), HO U HECKOJIBKO U3MEHSIFOTCS OT TOJia K ro-
Iy. DTO Tak Ha3blBaeMasi MEXXro/10Basi U3MEHYMBOCTb aTMOC(EPHBIX YCIOBHIA.

QakTUYECKHE JaHHBIE MOKA3bIBAIOT, YTO B IIPEACIIAX OT HECKOJIBKHUX JIe-
CSITKOB JI0 HECKOJBKHUX COTEH JIET COBOKYITHOCTb aTMOC(EpHBIX YCIOBHHA OT
OJIHOrO MHOroJieTHero nepuoza (nmpumepHo 30 JeT) K Ipyromy MEHSIeTCs JUIIb
B CaMbIX OIPaHUYEHHBIX Ipelenax, IPUUYEM YacTO HOCAT XapakTep KojieOaHuM.
BennunHa MHOroneTHUX KoJieOaHUIl OKa3bIBae€TCA 3HAUMTEIILHO MEHbIIE MEX-
roJIOBOl K3MEHYMBOCTH aTMOC(EPHBIX YCIOBUH.

Takum 00pazoM, JIOKAJIbHBIN KIMMAT 00JIalaeT ONpeeIeHHOW yCTOWYH-
BOCTBIO M IIO3TOMY SBJIIETCS OJHOM U3 (pU3MKO-reorpa@uueckux XapakTepH-
CTUK MECTHOCTH, OJHOM M3 COCTaBJSIOIIUX reorpaduueckoro yanamadra.
Knumar cBsi3aH ¢ JpyrUMH COCTaBJISIOUIMMM Teorpaduueckoro Jjanamadgra
Onaroaapsi CylECTBOBaHHUIO TECHBIX 3aBUCUMOCTEIN MEXy COCTOSHUEM 3€MHOM
MOBEPXHOCTH, aTMOC(HEPHBIMH MPOIIECCaMU U BIUsIHMEM MHUPOBOIo OKeaHa.

Hcropust KIMMaTOB MPOLUIOrO MOKa3bIBAET, YTO KIMMAThl Ha 3eMJle Mpe-
TEpIIEBAJIM OUYEHb OOJIbLINE U3MEHEHUSs, IpUUueM, nepuoanyeckue. Tak, u3Bect-
HO, YTO OBUIN JIETHUKOBBIE MEPUOJIbI, KOTOPBHIE OTCTYIAJX U BHOBb BO3Bpallla-
JuCh. B 3TH n3MeHeHus ObUIM BOBJICYEHBI U JIOKAIbHBIE KIIUMATBHI.

['maBHBIMU 3aJladyaMy  KJIMMATOJIOTMH SIBJIAETCS HW3Y4YEHUE TIJI00ATBbHON
KJIINMATUYECKOM CHCTEMBI M TIPOTHO3 BO3MOXHBIX HM3MEHEHUN KIIMMaTa—
IJ100aJIbHOTO M JIOKAJIbHOTO Ha OyMikaiiiuee BpeMsl U Ha OTAAJICHHYIO MepCIeK-
THUBY.

Cesa3u aTMoc(epbl ¢ COJTHIIEM U 3¢MHOI MOBEPXHOCTHIO

Hcrounnkom 3HEpruM atMoc(epHbIX MPOIECCOB SIBISIETCS COJTHEYHAs pa-
auanus (M31y4YeHHE), MPUXOAsIas K 3eMie U3 MHUPOBOIO MPOCTPAHCTBA OT
Connua. KonnuecTBo Temia, nojayd4aeMoe B CPEAHEM 3a TOJl €IMHULIEH TuIonIa-
mu 3eMHOUM moBepxHOCTH OT ConHia npumepHo B 30 mMiH. pa3 Oosbliie, 4yem
SHEPrusi U3Iy4yeHus 3Be3] U miaHer, u B 30 ThIC. pa3 OoJblle, YeM TEeIUIo, UIy-
niee u3 Henp 3emuu. [loaTomy Mel BripaBe paccmarpuBaTh COJIHIIE KaK ITPAKTH-
YECKU €JUHCTBEHHBIH MCTOYHHMK IHEPTUU Ul 3€MHON MOBEPXHOCTH M aTMO-
cdepol. Imenno myuncras sHeprusi ConHia mpeBpamaercs B atMochepe U Ha
3eMHON MOBEPXHOCTU B TEIUIOTY, OHA € CIYKUT UCTOUYHUKOM SHEPIUU aTMO-
chepHBIX SBJICHMM, MpeBpauiaeTcss B Jpyrue Buabl sHepruu. [IpeBpamienus
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COJIHEYHON B3Hepruu B aTMoc(hepe IOCTATOYHO CIIOKHBI: COJHEUYHBbIE Jy4Yd
OO0JIbIIE HArPEBAIOT 3€EMHYIO MOBEPXHOCTh, YEM HEMOCPEACTBEHHO BO3IyX, a
YK€ MEX]y 3¢MHOW TOBEPXHOCTBHIO M aTMOC(HEPOi MPOUCXOAUT OOMEH TETIOo-
TOH, a TakXe BOJOH M BOJSHBIM MAapoM (HAa YTO 3aTPauyMBaEcTCsl COJHEYHAas
DHEPrus).

3emMHasi MOBEPXHOCTh TaKKe€ OKa3bIBACT OOJIbLIOE BIUSHUE HA aTMOChEDY.
Penved u TemmeparypHble HEOJHOPOAHOCTH 3€MHON MOBEPXHOCTU HMEIOT
0oJbIIOE 3HAUYEHHE JJIs BO3AYLIHBIX JIBMKEHUU. [logHMMaemMble ¢ 3eMHOH TMO-
BEPXHOCTU B aTMoc(epy MbUIb U JAPYTHE a3pO30JIM OKA3bIBAIOT OIpPEACIIEHHOE
BJIUSIHUE HA ONTHYECKHE CBOMCTBA aTMOC(EPHI U €€ DIEKTPUUECKOE COCTOSHUE.

B cBoto ouepenp, Hanuure aTMoc@epbl BHI3BIBAET pa3inuHble (PU3UUECKUE
IIPOLIECCH — BETPOBYIO 3PO3UI0, MOPCKHE TEUEHUS U BETPOBOE BOJIHEHHE Ha
MOpE€, YCTAHOBJIEHHE U CXOJI CHEXKHOI'O IIOKPOBA U .

B cocraBe coimHeYHOro M3Iy4YeHUs €CTh KOPOTKOBOJIHOBAs yibTpaduoie-
TOBasl paaualys, ooduas 3HEprusi KOTOPOW HEBEJIMKA, HO KOTOPasi MPOU3BOJIUT
cuibHelee (HOTOXMMHUYECKOE IEHCTBUE Ha BBICOKUE cion atMochepsl. Cuiib-
HO BJIMSIET HA BBICOKHE CIIOM aTMOC(epbl U KopIycKyisipHas paauauus ConHia
(MOTOKM AJIEMEHTApPHBIX YacTHI]). YIIbTpaduoyieToBas U KOPIYCKYJsSIpHas pa-
Uanusl 3HaYUTENbHO M3MEHSETCS BO BPEMEHU B 3aBHCHUMOCTHU OT COJIHEUHOM
aKTUBHOCTHU, T.€. OT (PU3MUECKHUX IMpoleccoB, npoucxoasmmx Ha ConHie u
MPUBOJSIIKX B TOM YHCIIE K U3MEHEHHUIO YHCIIa U Pa3MEPOB COJIHEUHBIX TISITEH.
B cBs3u ¢ conHEYHOW aKTUBHOCTBIO MEHSETCS COCTOSIHUE BBICOKHMX CIJIOEB aT-
Mocdepbl, UX HOHU3AIMS, dJIEKTPOIPOBOIUMOCTD U Mp. ITO, B CBOIO OYepeb,
CKa3bIBACTCS M HA COCTOSIHUM HUKHUX CJIOEB, & 3HAYUT, HAa TIOTOJIe U KJIMMaTe.
MexaHu3M BO3ACHCTBUSI BEPXHUX CIIOEB aTMOCGEphl Ha HIKHUE CJIOU €Ile He
SICEH.

CymiecTByIOT TpM OCHOBHBIX IIMKJIa aTMOC(HEpPHBIX MPOIIECCOB, Yy4yacT-
BYIOIUX B ()OPMHUPOBAHUU TOTOJBI U OMPEACTSIOMNX KIUMAT. ITO TaK Ha3bI-
BaeMbI€ KIMMATOOOpa3yrolue MpoIecchl — TemI0000pOT, BIaroo0opoT u art-
MocdepHast UPKYIISIHS.

Temoobopor

TepMuH «TenI0000pOT» ONMUCHIBAET CIOMKHBIE MPOIECCHI MOTYUYEHUs, Te-
penauu, nepeHoca u noTepu Temsa B cucreMe 3emist — atmocgepa. ITorok coi-
HEYHOU panuanuu, uaymuii or ConHna K 3emiie, 4aCTUYHO OTPa)kaeTcsl BO3/Ly-
XOM, 00JIakaMH U NPUMECSIMHU Ha3aJl B MUPOBOE MPOCTPAHCTBO. DTa IHEPrUs
0e3B03BpaTHO TepseTcs s 3emid. Jlpyras 4acTb MPOXOJUT CKBO3b aTMocde-
py. AT™Moc(epa 4aCTUYHO U B CPAaBHUTEIBHO HEOOJBILION CTENEHU MOTJIOMIAET
COJIHEUHYIO pajualuio, mpeodpasys ee B TEIUIOTY, YaCTUYHO PacCeHBaeT ee,
U3MEHSS CIIEKTPAJIbHBINA COCTAB.

[Tpsimast comHedHas paguaius, IpoIIeaIas CKBO3b atMocdepy, U pacce-
sSHHAs pajguanys, Morajaas Ha 3€eMHYIO MOBEPXHOCTb, YACTHYHO OT HEE OTpa-
KAIOTCA, HO B OOJIbILIEH CTENEHH IMOTJIOMIAIOTCS €10 M HAarpEBAIOT BEPXHUM CIION
MOYBBI U BOJIOEMOB. 3€MHasi TOBEPXHOCTh CaMa UCITyCKAET HEBUAMMYIO HH(ppa-
KpacHyI0 paJualinio, KoTopas B OOJbIIEH CTENEeHH MOrJIomaeTcs arMochepoit,
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KOTOpasi MpH 3TOM HarpeBaeTcs. ATMocdepa, B CBOIO Oouepellb, U3JIy4yaeT HH-
dpakpacHy0 paauanuio, OONBIIYI0O YacTh KOTOPOW MOTJIOIIAET 3€MHas IO-
BEpPXHOCTh. B TO ke Bpems 3eMHas u aTMochepHasi paauanus HEPEPHIBHO U3-
Jy4aeTcsi B MUPOBOE INPOCTPAHCTBO U BMECTE C OTPAKECHHOM COJIHEYHOW pa-
JIVAlKe YpaBHOBEIIMBAET PUTOK PAJTHALIMU K 3eMIIE.

YacTe Jy4yucTol SHEpruu, momamiias B aTMocdepy, MpeTepreBaeT pas-
JIMYHbIE TPEBPAILIEHUS, KOTOPbIE OYIyT paCCMOTPEHBI MO3KE.

OOMeH Teria MPOUCXOAUT HE TOJIBKO B pE3yJIbTaTe M3JIyYEHHs, HO U IO
MEXaHU3My TEIJIONPOBOAHOCTA M KOHBEKIMU (IIEpEMEIICHHE CI0EB aTMocde-
pbl). 3HAUUTENIbHAS. YaCTh COJIHEYHOTO TEIUIa, MOCTYHAIOIEro Ha 3€MHYIO MO-
BEPXHOCTb, 3aTPAauyMBACTCs HA MCIAPEHUE BOJBI, T.C. NEPEXOAUT B CKPBITYIO
¢dopmy. Ilo3zxe, mpu KOHAEHCALUU BOJSHOTO Mapa (BO3MOXHO, OYEHb JAJIEKO
OT MECTa UCIIapEHUs), 3TO TEIUIO, BBIACISAACH, HATPEBAET BO3AYX.

BaxxnelmumM mporeccoM B TEI0000pOTe SBISIETCS TOPU3OHTAIBHBIN T1e-
pEHOC TeIia BO3AYIIHBIMU TeUeHUSIMU. OCOOEHHOCTH TEII0000pOTa B TOM WJIU
MHOM MECTE OMNPEIENSIOT €ro TEeMIEPaTypHBIM PEeXHUM, MHAUe TOBOpsA, 00y-
CJIOBJIMBAIOT TOJIOKEHNE XOJIOJHBIX U TEIUIBIX PETHOHOB.

Pacnipenenenue TemmnepaTypsl Bo3ayxa [0 3eMHOMY IIapy 3aBUCUT OT 00-
IMX YCJIOBUHU IIPUTOKA COJIHEYHOU pajualuy 110 LIMPOTaM, OT PacCIpeaeIeHUs
CYIIIHM U MOPsI, OT BO3AYIIHBIX TCUCHU.

Baaroo6opor

C noBepxXHOCTU OKEaHOB U MOpEH, C IpYruX BOJAOEMOB, C BJIQXKHON IIOYBHI,
pacTUTENBHOCTU B aTMocdepy ucnapsiercs Bojaa. BojasHoil map — BaxHas co-
CTaBJISAOIIAsl aTMOC(EPHOro BO3aAyXa.

[Tpu cymecTByromux B arMochepe yCIOBUAX BOJSHOM Map MOXET HUCIIbI-
ThIBaThb U OOpaTHOE IpeoOpazoBaHUE: OH KOHJCHCHPYETCS B KarelbKH BOJIbI
WIN KPUCTAJUIMKH JIbJa, BCIEACTBHE 4ero oOpa3yroTcs obnaka v TyMaHsl. U3
00JIaKOB NpU ONPEETIEHHBIX YCIOBHUIX BBINAJAOT Ocaaku. Bo3Bpaaroniyecs
Ha 3€MHYIO MOBEPXHOCTh OCAJKH B LIEJIOM ypaBHOBEIIMBaKOT ucnapenue. Ko-
JMYECTBO OCAJKOB M UX paclpeiejeHUe M0 Ce30HaM BIMSIOT Ha PACTUTENbHbIN
NOKPOB U 3emuienienne. OT KOJMYecTBa OCaJAKOB 3aBUCAT TAKXKE yCIIOBUS CTOKa,
PEXUM PEK, YPOBEHb 03€p U JPYTrue ruJpojaoruyeckue saBieHus. Boicota cHEex-
HOT'O IOKPOBA ONPEIEINIIeT IPOMEP3aHUE MOUYBBl U PEKUM MHOTOJIETHEN Mep3-
JOTHI.

AtmocdepHass HUPKYJISAIUAA

HepaBuomepHoe pacripezenenue temia B atMochepe MpUBOJAUT K HEPaB-
HOMEPHOMY paCIpeAesieHUI0 aTMOC(epHOTro AaBJICHHS; OT pPacCHpeeTICHUs
JIaBJICHUS 3aBUCUT JIBUKECHUE BO3yXa, T.€. BO3AYILIHbBIC TCUECHUS.

JIBmKeHHe BO34yXa OTHOCUTEIBHO 3€MHOM MOBEPXHOCTH OLIYLIAETCS Ha-
MU Kak Berep. Ha xapakrtep IBMKEHHS BO3AyXa OTHOCHUTEIBHO 3€MHOHU IIO-
BEPXHOCTH OOJIBIIIOE BIUSHUE OKA3bIBAET CYTOYHOE BparieHue 3emin. B Hik-
HUX CJI0sIX aTMOC(ephbl Ha JBUKEHUE BO3/yXa BIUSAET TPEHHUE BO3AyXa O 3€M-
HYIO0 TOBEPXHOCTh. MaciTabbl TOPU3OHTAIBHBIX aTMOC(HEPHBIX JBHXKCHUN Me-
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HAIOTCSI B OYEHb INMPOKUX Npelesax: OT MENbYaWIIUX BUXOPHKOB, KOTOPHIE
MO>XHO HaOJIIoAaTh, HapUMEp, BO BpeMs METEIU, U J0 BOJH, CPAaBHUMBIX C
pa3MepamMu MaTEpUKOB U OKECAaHOB.

Cucremy KpynmHOMACIITAOHBIX BO3JIYIIHBIX TEUEHHN Ha 3emJiie Ha3bIBAIOT
obmelt mupkysuue atmochepbl. OCHOBHBIMM AJIEMEHTaMH OOILEH ITUPKYIIs-
oMU atMocepbl SIBISIOTCA UUKIOHBI M aHTUIUKIOHBI, T.€. BOJHBI U BHUXPHU
pa3sMEpPOM B HECKOJIBKO ThICSY KWJIIOMETPOB, IOCTOSIHHO BO3HUKAIOLIME U Pa3-
pyuaromuecs B armochepe.

C BO3IYyHIHBIMA TE€YEHUSIMU B CHUCTEME OOIIeH HUPKYISIUU aTMoc(epbl
CBSI3aHbl OCHOBHBIE U3MEHEHUS MOTO/bl: BO3IyIIHBIE MACChI, IIEPEMEIIASACH U3
OoIHUX obnactedl 3eMiM B JIpyrue, MPUHOCIT CBONCTBEHHbIE UM Xapak-
tepuctuku. Eciin B peruone npeo0iajatoT BO3AYIIHBIE MAacChl C ONPEEIICH-
HBbIMU CBOWCTBAaMH, TO OHM SIBJISIFOTCS] BAKHEHIIUMHU (paKTOpaMu KIMMaTooOpa-
30BaHMUS.

Kpome BO3mymiHbIX TedeHHUH OOLIeH HUPKYISIIUA aTMOC(epbl KIMMAaTO-
oOpa3zyroliee 3Ha4YeHUE MMEIOT U LUPKYISLUUU 3HAYMTEbHO MEHbILIEro Mac-
mraba: Opu3bl, TOPHO-JAOJIMHHBIE BETPHI U Ap., HOCAILINE HA3BaHHWE MECTHBIX
uupkyssinuil. Katactpoduueckue mocineAcTBUSl CBS3aHbl C BUXPSMU MallOro
MacuTaba: cMepyaMu, TpoMOaMu, TOPHAJ0, @ B TPOMMKAX — C BUXPSIMU Oojee
KpYIHOTO Macilitada — TPONUYECKUMU UKIOHAMM.

Betep BbI3bIBacT BOJHEHHE BOAHBIX IOBEPXHOCTEN, MHOTME OKEAHUYECKUE
TeUYeHUs, Ipeiid JIbJIOB; OH SIBIISETCA BaXXHBIM (PAKTOPOB 3pO3UH U pebedoo0-
pa3oBaHUs.

KaumarooOpazoBanue

['moGanbHBIN KIMMAT OMpEAesaeTcsa Kak aCTPOHOMHYECKUMU, TaK U T€O-
rpadguueckumu (pakTopaMu. ACTpPOHOMUYECKHE (PAKTOPHl — ITO CBETUMOCTH
Connna, nojoxxeHue U aBmkeHne 3emin B COJHEYHOM CHCTEME, HAKJIOH OCH
BpamieHuss 3eMJIM K TJIOCKOCTH OPOUTHI U CKOPOCTH BpAIEHHUS 3€MJIM BOKPYT
CBOEH OCH, TUIOTHOCTh MaT€pUU B MHUPOBOM IMPOCTpPaHCTBE. Bee atn hpakTopbl
OTIPEIEISIOT KOJIMYECTBO U PACIPEACIICHUE COJHEYHOW DHEPTUH, IMOCTYITaro-
el Ha 3eMIIIO.

K reorpaduueckum aktopaM OTHOCSTCS: pa3Mep U mMacca 3eMJId, BEIU-
YHHA CHJIBI TSDKECTH, Macca U cocTaB arMocdepsl, reorpaduyeckoe pacmpese-
JICHUE MAaTEPUKOB M OKEAHOB, peibed MOBEPXHOCTU CYIIHU U JIHA OKEAHOB, Mac-
ca ¥ COCTaB OKE€aHa, XapaKTep MOBEPXHOCTU CyIIH (MOACTHIIAIONIAS TOBEPX-
HOCTb).

CocrostHue r00ambHON KIMMATHYECKOW CHCTEMBI OMPEEISIeT XapakTep
KIIMMaTOO00Pa3yIOIUX MPOIECCOB — aTMOCHEPHON MUPKYISAIUU, TEIUIO- U Blia-
roo00opoTa, KOTOPBIE MPOTEKAIOT B Pa3IMYHON Treorpaduyeckoil 0OCTaHOBKE.
[ToaTOMY KOHKpPETHBIE THUIIBI JIOKATHHBIX KJIMMATOB OMPEACIISIOTCS TAKUMH T€0-
rpadudeckumMu (pakTopaMu, Kak MMPOTA, PACTIPEACICHHE MOPS U CYIITH, CTPOE-
HUE TMOBEPXHOCTU CymH (0COOCHHO KpyrmHOMaciTaOHas oporpadwus), MOvBa,
PACTUTENBHBIA U CHEXHBIN MTOKPOB, MOPCKHE JIbJIbI, OKCAHUYECKUE TCUCHHSI.



OcoOble Tak Ha3bIBAEMbIE MUKPOKIMMATHYECKUE YCIIOBUS HAOTIOAI0TCS B
CaMOM HIDKHEM, ITPU3EMHOM, CIIO€ BO3AyXa. 3/1eCh Ha OCOOEHHOCTH aTMocdep-
HOT'O PEKUMa BIIMSIOT JIETATU CTPOCHUS U COCTOSIHUSI 3€MHOU MOBEPXHOCTH.

3eMJid KaK KOCMHYECKOE TeJIO CylecTByeT okomo 4,7 mupa. ser. Ha npo-
TSOKEHUM Te0JI0THYeCcKoi ucTopun 3eMiu cama aTMocdepa U KIUMaT UCTBIThI-
BaJId KOPEHHbIE U3MEHEHUs, CBSI3aHHbIC B CBOIO OYEpPE/]b C M3MEHEHUSIMU ac-
TPOHOMHUYECKUX (PAKTOPOB, CTPOCHHUS 3EMHON MOBEPXHOCTH, T'€OJOTHMUECKUX
npoueccoB. BenuunHa kosiebaHui, eclid UX BbIpaxkaTh B rpajycax TemIepary-
PBI, COCTaBJIsIA OT AECATHIX JOJIeH TPadyCcoB /10 IECATKOB rpaaycoB. Camu Ko-
JebaHusi BO BpEMEHU MHOT/IA YKIIAJIBIBAIKCh B CTOJIETHSI, @ MHOTJA B ThICSYEIIe-
TS, ¥ JaKe ObUTN ATIOXH, JJIAIIUECS 1O MUJIJTMOHOB JIET (JIETHUKOBBINA NIEPHOT).

B nacrosimee BpeMsa B CeBEpHOM MONYLIAPUU HAMETUIIUCh TEHIAEHUUU K
NoTeIUIeHN0. V3yyeHue 3aKOHOMEPHOCTEH W3MEHEHHsI KJIMMATOB IPOILIOTO
BA)KHO JJIs1 IOHUMAaHHSI COBPEMEHHOT'O KJIMMATaA.

Ha0JuroneHus 1 YIKCIepUMEHT B METEOPOJIOT UM

daxTnueckue cBeneHuss 00 arMocdepe, MOroje W KiIuMaTe Aal0T HAOIo-
NeHusl. AHanu3 pe3yJbTaTOB HAOIIOACHUIN CIYKUT B METEOPOJIOTMH U KIIMMa-
TOJIOTMH CPEJCTBOM BBISICHEHUSI TPUUUHHO-CIIEICTBEHHBIX CBS3EH.

B ¢wu3suke, HannpuMep, OCHOBHBIM METOJIOM HCCIEAOBAHUS SABIISIETCS IKC-
IIEPUMEHT, B KOTOPOM MOXHO MEHSTH IapaMeTpbl U U3ydaTb PEaKIMIO CUCTE-
Mbl. HO MOCTaBUTH KOHTPOIMPYEMBINM 3KCIEPUMEHT B HAType C TAKUMU aTMO-
cepHbIMU SBICHUAMHU, KaK 00IIas HUPKYJIALUs aTMochepsl WM Jaxe pa3BU-
THUE LMKJIOHA W aHTULUKIOHA, ITOKa HEBO3MOXHO. Henb3st B34Th HECKOJIBKO
3eMHBIX IIAPOB C OJUHAKOBOW aTMoc(epol, ¢ OHON U TOW K€ OpOUTOM, HO,
HaAIpUMep, C pa3IMYHBIMU TepuoaamMu odpamenus (2,4 daca, 24 4daca, 240 ya-
COB), M IOCMOTPETh, KAKOM KJIMMAaT yCTAHOBUTCS HA Ka)KJIOM U3 HUX, YeM OyayT
OTJINYATHCS HA HUX IIUKJIOHBI U aHTULUKIIOHBL. [103TOMY NPUXOIUTCS MOJIyYaTh
UHGOPMAIUIO ITyTEM HEMPEPHIBHOTO HAOIIOJEHHS MPOLIECCOB, KOTOPBIE YT B
camon npupoge. C nosBienneM OBM cran BO3MOXEH M APYrol O4eHb MOII-
HBIM coco0 HcClieOBaHUSl — METOJI MaTEMAaTUYECKOI0 MOJEIUPOBAHUS aTMO-
c(hepHBIX TPOIIECCOB.

B 10 e BpeMs B METEOpOJIOrMU Hayalld NPUMEHSTh U HATYpPHBIN HKCIIe-
PUMEHT: HAIpUMEpP, OMbITHI IO OCAXACHHUIO O0JAKOB U IOJYYEHHUE OCA/KOB
(Mekcuka), a TaKXKe pacceMBaHWE TYMaHOB IIyT€M pa3jIUYHbIX (PUUKO-
XMMHUYECKUX BO3/AEUCTBUN HA HUX. A UCKYCCTBEHHbIE BO3EHCTBUS Ha 00JaKa ¢
LEJIbIO IPEOTBPATUTD IPalOOUTHS MOTYUMIN IHUPOKOE MPAKTUYECKOE MPUME-
HEHUE.

B orpanuueHHOIl CTeNeHU B METEOPOJIOrHMH PUMEHSETCS U 1a00paTOpHOE
MOJICIMPOBAaHUE HEKOTOPBIX AaTMOC(EPHBIX IPOIECCOB, T.€. HUX BOCIPOU3-
BEJICHHE B MaJIOM MacuITabe B pa3iNMYHbIX JJAOOPATOPHBIX YCTAaHOBKAX MPH YII-
POLLEHHBIX YCIOBUAX. TakuM MyTeM MOJEIUPYOTCS 00Ias HUPKYJIALUs aTMO-
cdepbl, OCOOCHHOCTH MEPETeKaHUS MM OOTEKaHHWs TOPHBIX MPENATCTBUH,
CTPOEHHE OCECMMMETPUYHOr0 LUKIOHA U T.1. JlabopaTopHOoe MojaennpoBaHue
MO3BOJISIET YCTAHOBUTDH CaMbl€ OOLIUE CBOMCTBA aTMOC(EPHBIX IBMKEHHI.



OpnHako, HECOMHEHHO, UTO IJIaBHBIM B METEOPOJIOTUH B HACTOSILIEE BPEMS
SIBJISIFOTCSL METEOPOJIOTHUUECKUE HAONIOJEHUS, T.€. MU3MEPEHHE METEOpPOJIOTHU-
YECKUX BEJIMYHH, a TAK)KE PETUCTPAIUs aTMOC(HEPHBIX SBIICHUN.

K wmereoponornuecknm mnapameTpaM OTHOCATCS TEMIEparypa W BIIAXK-
HOCTh BO3/yXa, KOJUYECTBO U BHICOTa O0OJIAKOB, KOJUYECTBO OCAJKOB, MOTOKH
Temia u T.1. Ha HEKOTOPBIX METEOPOJIOTUUECKUX CTAHUIUSIX MPOU3BOASATCS Ha-
OJIFO[ICHUS 32 COJTHEYHBIM U 3€MHBIM U3JTyYCHUEM U 32 aTMOC(HEPHBIM dJIEKTPHU-
YECTBOM.

K atMocdepHbIM SBJIEHUSIM OTHOCSITCSI TPO3a, METEIlb, IbLIbHAS OYyps, TY-
MaH | psijl ONTUYECKUX SIBICHHM, TaKhe Kak roiy0oil 1Bet Heba, paayra, raio,
BEHIIbI U T.J.

Haubonee monHble U TOYHBIC HAOIIOJAEHUS MPOU3BOIATCS B METEO-
POJIOTHUECKUX W a’POJOTHYECKUX oOcepBaTOpusx. UWCIO HUX CPaBHUTEIBHO
HEBEJIMKO, IMO3TOMY I10 3€MHOMY IIAPy Pa3MELICHBbI €lI€ U CTAHUUH — OKOJIO
3500 mereoponornueckux u 750 asponormueckux. OHu cobuparT uHpopMa-
U0 ¢ OOJBIIMX MPOCTPAHCTB, YTO IMO3BOJIIET KaK B KaXKJOW CTpaHe, Tak U B
MHUPOBOM MacliTabe COCTaBUTh E€AMHYI0 METEOPOJOTHYECKYI ceTh. Mereo-
cTaHuus, BepHee, oocepBaropusi B EkatepunOypre siBiasieTcss OJHON U3 cTapeu-
mux B Poccun, eit 6oaee 160 mer.

B cBsI3UM ¢ CUIIBHOM 3aBUCUMOCTBIO YEIOBEUYECKON AEATEIBHOCTUA OT U3ME-
HEHUM NOTOJIbl B TEYEHUE MOCIETHErO CTOJIETHUS MPAKTUYECKH BO BCEX CTPaHAX
BO3HMKJIA HAI[MOHAJIbHAA CIIyk0a morojbl. B ee 3ajaun BXOIUT CBOEBpEMEHHAs
uH(popMaIUs HACEICHUS, aIMUHUCTPATUBHBIX M XO3SIMCTBEHHBIX OpraHU3allil
0 CYIIECTBYIOIIMX YCJIOBHUSAX MOTOJbI U MPEACKA3aHUE YCIOBUM MOTO/bI HA OY-
ZyIlIEee BPEMSI.

HaGmronenust Ha cTaHiusax u 00CepBATOPHSIX MPOBOATCS HEMPEPHIBHO -
yepe3 kaxabie 3 yaca (0, 3, 6, 9, ..., 21) no rpuHBruuckomMy BpemeHU. HekoTto-
pBIE MMapAMETPBI U3MEPSIOTCS PEXKE: HAPUMEDP, KOJIMYECTBO OCANKOB — 4 pa3a B
CYTKH, BBICOTA CHEXHOI'O IMOKpOBa — | pa3 B CyTKH, IIIOTHOCTh CHera — | pa3 B
5 wim 10 nHeil. MeteonpuOOphl YCTaHABIMBAKOTCS HAa OTKPBITHIX IUIOLIAAKAX,
Ha METEOCTaHIMAX, a TAKXKe pa3MellaTcs Ha Kopadisix. Kpome Toro, cymiect-
BYIOT NpuOOpPHI, ycTaHaBiIMBaeMble Ha 30HAaX (I'mapomeTnpudop) u crnyTHU-
kax. B mpubopax ucnonb3yroTcsi JOCTHKEHUS COBPEMEHHON (DU3UKHU U TEXHU-
KH: TEPMO- U (DOTOIJIEMEHTHI, MOTYIPOBOAHUKH, PAJAUOCBS3b U PAUOJIOKALIUIO,
Ja3epsbl, pa3InYHble XUMUYECKHUE PEAKIIUU, 3BYKOBYIO JIOKAIUIO U T.II.

HannonanbHbie cityO0bl MOT0JIbI OMUPAIOTCS B CBOEH paboTe Ha MEXIY-
HapOJHYIO NporpaMMmy BceMupHON MeTeopoaoruyeckon oprannsannu — Bcee-
MupHoOi ciry k061 orojsl (BCIT). Bcemupnas cimysk0a morojsl COCTOUT U3 TPEX
CBSI3aHHBIX MEXIYy COOOM KOMITOHEHTOB: TJIOOAIbHOM CHCTEMbI HAOJII0ICHUI
('CH), rno6anpnoii cuctemsl TenecBsizu (I'CT) u rmobanbHOM cucTteMbl o0pa-
0otku ganueix (I'CO/).

I'CH coctout u3 HallMOHAJIBHBIX CETEW HAOJIOJEHUI 32 COCTOSIHUEM aTMO-
cdepsl, KoTOophie cTpanbl-wieHsl BMO copepaT HE TOJBKO ISl HAIIMOHAJb-
HBIX HYXJ, HO U IOOPOBOJIbHO TIPEAOCTABIISIOT ISl MEXKAYHAPOIHOTO UCIIONb-
3oBaHus. ['CH cocTtouT u3 mojcucTeMbl Ha3eMHBIX HAOIIOJEHUM U KOCMUYE-
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ckoi moxacuctembl. [ mobansHas HazemHas mojacucrema umeet 6osnee 8000 me-
Teoposorndeckux U okosno 800 asposornueckux craHmuii. Oxomno 7000 xom-
MEpPUYECKUX CYA0B TAKXKE BEAYT CUCTEMAaTHUECKHE METEOPOJOTHUECKHE HAOIIO0-
nenus. Kpome Toro, B 80-¢ roapl Obu10 BBEEHO B AKcIutyaranuto 350 aBroma-
TU3UPOBAHHBIX WM YAaCTUYHO aBTOMATH3UPOBAHHBIX METEOPOJOTHUUECKUX
cTtaHiui Ha cyme, 100 3asKkopeHHbIX OyeB B KaueCTBE aBTOMATHUYECKHX MOp-
CKHX CTaHIIMH U HECKOJIBKO COTEH Jpeidyromux OyeB, U3 KOTOPHIX B HACTOS-
niee BpeMst padotaroT okoso 200. Jlns npenynpekIeHuid 0 CUIIbHBIX ITOpPMax
BO BCEM MUPE UCIOJIb3yeTcs 0K0JIo 600 METEOPOIOrHYECKUX PATUOIOKATOPOB.

KocMuueckast moacucremMa HaONIOACHUN COCTOMT W3 YETHIPEX MOJSPHO-
OpOUTANBHBIX M MATH T€OCTALMOHAPHBIX METEOPOJIOTMUECKUX CIyTHUKOB. Ha
OOpTYy MOJIIPHO-OPOUTAIBHBIX CITyTHUKOB, BpAIIAONIUXCS BOKPYT 3eMJu Ha
BbicoTe OT 800 o 1000 kM, ycTaHOBJIEHA anmnaparypa Jijisi aBTOMaTUYECKOM Tie-
penadn n3o0pakeHuil B BUIMMOM U WH(MpAKpaCHOM ydacTkax crekTtpa. CryT-
HUKHU 00ECIEeUMBAIOT r100aJIbHbIEe 0030pbl 00JAYHOTO MOKPOBa 3eMJIu, OIpee-
JICHUE BEPTUKAIBHBIX MPOQPWICH pacTpeeeHUs] TeMIIepaTypbl U BIAKHOCTH,
OIICHKY TeMIIepaTypbl 3eMHOM U MOPCKOI MOBEPXHOCTEH, a TaKkKe HaOII0ICHUS
32 CHEXKHBIM U JIEJIOBBIM MTOKPOBOM. [IsTh TreocTalimoHapHbIX CIIyTHUKOB HAXO-
IATCSL HAJl SKBATOPOM Ha BhIcoTe okoyio 36 000 kM Ha mepuamnanax 0, 74, 140°
B.1I., 135 u 75° 3.1. u BpamaroTcs ¢ TOM K€ YIJI0BOM CKOPOCTHIO, YTO U 3€MJIS.
Takum oOpa3oM, OHU BCce BpeMsi Kak Obl MOJBELICHBI HAJ OJHOW U TOMU K€ TOY-
kol 3emsin. CBOMMH HAOMIOJECHUSIMUA OHHM MPAKTHUYECKH OXBATHIBAIOT IIUPOT-
HbII osic oT 50° c.u1. g0 50° 10.111. ¥ TOCTOSIHHO TepealoT Ha 3eMIIio0 u300pa-
KEHUSI 00JIAaYHOCTH, TEMIIepaTyphbl MOBEPXHOCTH, BEJIMYMHBI BEKTOPA CKOPOCTHU
BETpa, OMPEJICTICHHOTO T10 JIBIKCHHUIO 00JIAKOB, @ TAKXKE CIY>KaT IEHTPaMH pe-
JICHOM TenecBs3u st cOopa u pacnpocTpanenus gaHHbix. [ CH mpeacraBiser
KOMITJIEKCHYIO HaOJI0IaTeIbHYI0 CUCTEMY, TaK KaK HU OJHA OTIEIBHO B3SITas
CETh HE B COCTOSIHUM 00€CIEeUUTh IJI100aJbHOTO CIEKEHHUS 3a COCTOSIHHUEM aT-
Mocdepsl.

Ho mano mpoBectn HaOmioneHus, HEOOXOAMMO HX TMepedaTrb B IEHTPHI
cOopa 1 aHanu3a HAOJIIOJICHUM KaK B paMKax KaXkJI0M CTpaHbl, TaK U B MEXIY-
HapoaHoMm Macitade. B 60-x rogax XX Beka HaOM0IeHUsT COOUpaATUCh HA Ha-
[IMOHAJLHOM U PETMOHAJIBLHOM YPOBHSX IMpPHU MOMOIIM Tenerpada uiau tenedo-
Ha, a 3aT€M [0 HAa3€MHBIM JIMHUSM WIH MO Paguo MEPENABAIUCH B PErMOHANb-
HBIE IIEHTPbI, KOTOPbIE BPYUYHYIO TIOJIFOTABIUBAINA OIOJUIETEHN METEOPOJIOThye-
CKHMX JAaHHBIX I MOCIEAYIOLIEH Nepeadyu Mo paguo MO COOTBETCTBYIOLIEMY
rpaduky. B Hacrosiee Bpems riobanbHas CETh TEIECBA3H COCTOUT U3 TIIaBHOM
cetu Ttenecs3u (I'CET), pernoHalIbHBIX CETEU TEIECBSI3H.

I'maBHas ceTh TenecBs3W BKIOYAET 21 MarucTpalibHYIO LIETb, CBS3bIBAO-
IIy10 3 MUPOBBIX METEOpoorudeckux 1eHTpa (Bammunarron, MensoypH, Mock-
Ba) U 15 pernoHanbHbIX y37I0B cBsi3u (Aipkup, bpaszunus, bpaknemn, Bysnoc-
Atipec, [lakap, [Ixunna, Kaup, Haiipobu, Hero-Jlenn, Oddendax, [Tapux, [1e-
kuH, [Ipara, Codusi, Toxuo). Kpome Toro, pernoHaibHyI0 CeTh TEJIECBSI3U 00-
CIy>KMBAIOT enle 16 pernoHansbHBIX Y3JIOB CBSI3UM M 149 HalMOHAIBHBIX LIEH-
TPOB. JTa cUCTEMa €XKEIHEBHO NepenaeT 15 MiIH. 3HaKoB OYKBEHHO-IU(POBBIX
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JAHHBIX U 2 THIC. KapT Moroabl. Takoit 00beM TaHHBIX MOKHO TI€PEeNaTh TOJIBKO
IpU TOJHOM aBTOMAaTHU3alluM Mepenadd NaHHbiX. M eciin B Hauaje co3/laHus
BCII cxopocts nepenaun He npepbimana 50 6ut/c uiam okoio 75 cIoB/MUH, TO
ceituac ¢ mosBieaneM DBM sta ckopocts coctaBiser 9 600 Out/c, a B O1u-
)aiieM OyyIieM OHa, MO-BUAUMOMY, YIBOUTCS.
Cyx06a moroJibl HU OJTHOM CTpaHbI, Jaxe Takou OoJbioH, kak Poccus, He
B COCTOSIHUM COCTAaBUTh MPOTHO3 MOTOAbI, OMUPAsCh TOJBKO HAa COOCTBEHHBIE
HaOmoaenus. s mporHo3upoBanus Oro/ibl Ha CYTKH, Hanpumep, B benopyc-
cuu HeoOXxouMa MeTeopoJiornueckas nHpopmanus Beer 3anannoit EBponsl, a
elle Jyyue u ATIAHTHYECKOro okeaHa. [IporHo3 moroasl Ha TPOE CYTOK Tpe-
Oyer mH(dOpMaIMU CO BCEro Moyymiapus, a Ha OOJIbIIME CPOKH — CO BCErO
3eMHOro mapa. OTcrojia sICHO, 4TO JiJisi MPOTHO3WPOBAHMS IOTOJIbI HA CBOEH
TEPPUTOPHUH KaXKJas HAIIMOHAJIbHAs CIIy»K0a IMOrojasl JOMKHA Oblia ObI UMETh
BECbMa CJIOKHBIE CpEeJCTBa OOpaOOTKM METEOpOJIOTHUYECKOW WH(GOpMAIINH,
4yTOOBl BHIOpaTh HEOOXOJMMBIC JJIsi HEE CBEJACHUS U3 OTPOMHOTO MOTOKA WH-
dbopmanuu, nepegaBaeMon exeIHEBHO N0 KaHanaMm cBs3u. Kpome toro, pacmo-
JI0’KEHHBIE MO COCEJICTBY IOCYJIapCTBa BO MHOTOM JyOJIMpoBaiu Obl 3Ty pado-
Ty. Iloatomy Tperuit komnoHeHT BCII — rioGanpHas cuctema o0pabOTKu
JAHHBIX — O0ECNeYMBAECT PALMOHAIBLHOE PACIPEEICHHE OTBETCTBEHHOCTH 3a
cOoop 1 00pabOTKy METEeOpOJOTHYECKON MH(POpPMALMKU MO KPYIMHBIM paloHaM,
BKJIFOYAsl MOJIyLIApUE M 3€MHOM IIap, COCTABIEHUE MPOTHO30B IOJIEN METEOPO-
JIOTUYECKUX BEJIUYHUH IO PallOHy CBOEW OTBETCTBEHHOCTH M NPEIOCTABICHUE
STON MPOAYKIMM JJid BCeX cTpaH — wieHoB BMO, ucnons3ys kanaiasl ['CT.
Takum 00pa3om, HalMOHANbHAS CIIy0a MOTroJbl KakI0W CTpaHbl MOXET HC-
MOJIb30BaTh YK€ TOTOBBIE aHAIM3bI M MPOTHO3BI OYIyIIe CHHONTUYECKON CH-
Tyauuu, coctaBieHHble B cucteMe I'CO/l, 1 MHTEpnpeTUPOBATH UX B TEPMUHAX
MOTO/BI ISl CBOCH CTpaHbl, MUHYS MPOLEIyphl TOJy4YeHHsI, BbIOOpa U obOpa-
0otku nepBuuHbIX HaOmoneHuid. [COJl cTpouTcs Kak TpexcTymneHdaTasl Cuc-
Te€Ma IIEHTPOB, COCTOAIAas U3 MUPOBBIX METEOPOJIOrnueckux neHtpos (MMLI),
Pernonanbubix MeTeoposiorndyeckux neHTpoB (PMLI) u HaumoHaNbHBIX METEO-
posiornyeckux mneHtpoB (HMII). B I'COJl umeercs tpu MMI] (BammHrroH,
Menbs0ypH, MockBa), KOTOpbIE MOJIyYarOT TJI00aIbHYI0 HUH(OPMAIKIO, COCTaB-
JSIOT KapThl aHAJTU30B U MPOTHO30B JIJIsl BCErO 3€MHOI0 Iapa u (Wiu) s Mo-
JyUIApUsl U PACIPOCTPAHSIOT CBOIO MPOAYKIHUIO MO KAHAJIAM CBSI3U JIJISl UCIIOJIb-
30BaHMS KaKJIOM HAIMOHAIILHOM METEOPOJOTUYECKON CIYy>KOOM aJisi KpaTKo-,
CpeaHe- U JOJITOCPOYHOIO MPOTHO3UPOBaHUA MOroJpl. B HacTosmiee Bpems 3
MMI] exenneBHo BbimyckaroT 350 aHanu30B U mporHo3oB. Cienyromas cry-
neib — 25 PMII, KoTopble COCTaBISAIOT aHAIU3bl U MPOTHO3bI MO KPYIHBIM
reorpadudeckuM paiioHam, Hanpumep ATiantuka u EBpoma, EBpaszus u T.1.
DTy MaTepuaibl MOTYT UCIONb30BaThCs B HMI aiisa Gosee meTtanbHBIX TPOTHO-
30B U COCTaBJICHHUS CIIEIUATM3UPOBAHHBIX MPOTHO30B ISl moTpebuteneit. Ha-
koHen, HMII oTBeuaroT 3a aHanm3bl 1 TPOTHO3BI U1 CBOEH CTPaHbI U 3a Mepe-
nauy mereoposorudyeckoil napopmanmu mno I'CT.
I[Tomumo npoxnyxkuuu MMI[, PMIl u HMII, cymecrByror u cneuua-
JIM3UPOBAHHBIE LIEHTPbI, TAKME KaK EBpONEUCKUN LIEHTP CPEIHECPOUYHBIX MPO-
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rHo30B norojsl (ELICIIIT), cocTaBmsitomuii MpOrHO3bl KPYITHOMACIITA0OHBIX T10-
Jel JaBJIEHUS W TEMIepaTyphl C IMIECTHIHEBHOH 3a0J1aroBpeMEHHOCTHIO, a
TaKXKE€ LEHTPHl 30HAJIBHBIX MPOTHO30B, KOTOPHIE (DYHKIMOHUPYIOT B paMKax
BcemupHoii cucteMbl OOCITYXMBaHHS TPAKIAHCKOH aBUAIMM B TECHOM CO-
TpyAHUYECTBE C MexXayHapoAHOM OpraHu3anueld TPpakJAaHCKOM aBHALUU
(MKAO).

B nameit crpane ¢pynkunu MML Beimonusitorest Poccuiickum I'mapome-
TeoposiorudeckumM 1eHTpoM B Mockse (I'MII). B ucnonnenue stux GyHKIui
['ML] BbmonHseT aHanu3bl M0 CeBEPHOMY MOIYLIAPUIO TPOIHUYECKON 30HE U
FOxxHOMY TONTyIIapuIO M MPOTrHO3 OapHUeCKUX MOJEH Ha CPOK JO MATH CYTOK
no CeBepHoMy mnonymapuro. [IoMMMO 3TOro rUAPOMETEOPOJIOTHUUECKUE LIEH-
Tpbl B Tammkente, HoBocubupcke u Xabaposcke BbIMonHAIOT GyHkmuu PMII,
25 TeppUTOPUAIBHBIX TMAPOMETEOPOJIOTMYECKUX LEHTPOB BEAYT T'MIPOMETEO-
poJiornyeckoe 0O0CIIyKMBaHHE B COIO3HBIX U aBTOHOMHBIX PECIyOJIMKax, a TaK-
K€ B DKOHOMHUYECKMX pailoHax u obOnactax. Kpome Toro, mpu aspomoprax
UMEIOTCSI a3pOMETEOPOJIOTMYECKUE CTaHLUHU, YAOBIETBOPSIOIIUE TOTPEOHOCTH
aBMalMy B MH(POPMALIMK O MOT0JE U €€ Mporuo3ax. [Iporuocruyueckue rpymnisl
CYIIECTBYIOT TAKXKE B MOPCKHUX MOPTaX.

Cenenust 0 Orojie MepelatoTCsl CO CTAHIMU B LEHTPbI CIY>KObI MOTOJIbI
3alM(POBAHHBIMU C TOMOILIBIO MEXKIYHAPOAHO COTrJIaCOBAHHBIX IU(PPOBBIX
kos0B. B MMII u B PMII onu noctynatoT B 9BM, koTopas no crnenuaibHbIM
IporpaMMam HUX COPTUPYET, IPOBOJUT KOHTPOJIb MIPABUIIBHOCTH JAaHHBIX, U Ja-
Jiee ¢ MOMOUIbIO TPadONOCTPOUTENECH ITH CBEICHUSI HAHOCSTCS LUppaMH U yC-
JIOBHBIMHU 3HAKaMU Ha CHHOIITHYECKUE KapThl morofsl. IlapamiensHo 3t cBe-
JICHUSI 3aHOCATCS B MaMATh MALIUHBI JUIS TOCJIEAYIOIIEro 0ObEKTUBHOIO aHAJIH-
3a METEOPOJIOTUYECKON NH(MOpMAITUH.

B nacrosmee BpeMs, KOrja CHHONITHYECKUE KapThl, HA KOTOPBIE HAHOCATCSA
JAHHBIC THICAY CTAHLMM, OXBATBIBAIOT BCE ITOJIYLIApUE M AAXE BECh 36MHOM
11ap ¥ Korjga KpoMme IMPU3EMHBIX KAPT COCTABIISIOTCS TAKXKE U BBICOTHBIE KApPThI
(Gapuueckoit Tonorpaduu u ap.), 00BEM ITOU CHUCTEMaTHU3WPOBAHHON MHGOP-
Maluu 00 aTMOC(EpPHBIX YCIOBHUSIX O4YEHb BeluK. Kak yka3piBajnoch BbIIE, B
LEIAX SKOHOMHMHM YCUJIMH U CPEACTB COCTABJIEHWE M AHAIN3 CHUHONTHYECKUX
Kapt BeioHAIOTCA B MMI ninu PMLI, oTkyxa KapThl pacipOCTpaHsAOTCs 11y-
TeM (haKCUMUIBHOM Mepeauu 1Mo MpoBOJaM WM 10 Pajuo B OPraHbl CIIyKObI
NoroJpl Ha MecTax. IIpueM CMHONTHYECKUX KapT MO paguo BO3MOXKEH U B BO3-
IyXe, U Ha cyJlax B OTKPBITOM OKeaHe. Bo MHOrux ciyx0ax MmoroJibl UCHOJIb-
3YIOTCSI BO3MOKHOCTH, IIPEAOCTABIIAEMbIE COBPEMEHHONU BBIYUCIUTEIIBHON TEX-
HUKOW: MepealoTcs He U300pakeHus KapT, a iudpoBast nuHGopmalys, Koropas
npeBpaliaercs B rpaduueckyto nHpopMaluio Ha 3KpaHe auciuies. [Ipornosucr,
paboTas Ha MEepCOHAIbHOM KOMIBIOTEPE, MOKET MPOCMOTPETh Ha IKpaHE JHUC-
Ties Bce HeoOXOIUMBbIE My KapThl U BBLAATH HEOOXOUMYIO KapTy Ha MevyaTh.

AHaIN3 CUHONTUYECKUX KAapT M JAPYIMX BCIHOMOTATEIbHBIX MaTEPHUAJIOB
(aspoJiornueckre auarpaMMbl, BEPTHKAIbHBIE pa3pe3bl U Ap.) COCTOUT B Clle-
nytomiem. [lo cBeneHusAM, HAaHECEHHBIM Ha KapTy, YCTaHABIMBAETCA akmuue-
ckoe cocmosiHue aTMoc(hepbl B MOMEHT HaOJIIOJICHUI: paclpe/ieieHHe U Xapak-
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TEp BO3MYIIHBIX MAacC U (POHTOB, PACIIOJIOKEHIE U CBOMCTBA OAPUUECKUX CHUC-
TEM, a TaK)Ke PACIOJIOKECHUE M XapaKTep OOJAYHOCTH M OCAIKOB, pacrpesierie-
HUE TEMIIEPATYPHI U JP.

bapuueckue cuctemsl, GPOHTHI U BO3AYIITHBIC MACCHI, U3y4aeMbI€ C TIOMO-
IIbI0 CHUHONTHUYECKUX KapT, HA3BIBAIOTCS CUHONTHYECKUMHU oOBekTamu. Co-
CTaBJIsIs KAPTHI OT CPOKA K CPOKY, MOKHO CIEAUTH 10 HAM 33 U3MEHEHUSIMU CO-
CTOSIHUSI aTMOC(epbl, B YaCTHOCTH 3a NIEPEMEIICHUEM M IBONIOIMEH Oapuye-
CKHUX CHCTEM, IIEpeMeIlleHreM, TpaHcPopMaled 1 B3auMOICCTBUEM BO3IYIII-
HBIX Macc U Ap. M300paxeHue ycioBHii MOro/abl HA CHHONITUYECKUX KapTax Ja-
T SICHOE MPEACTABICHUE O COCTOSIHUM MOT0/IbI B TAHHOM PETHOHE.

['maBHas u Oosee TpynHas 3aja4a COCTOMT, OJIHAKO, HE B MH(GOpMAIINH, a B
MPOTHO3€ OXKUIAAEMBIX U3MEHEHUU TOTOJbI, MPEXKIEC BCEr0 HA KOPOTKUM CPOK
Brepesa (Ha 1—3 cyT). KpaTko MOKHO cKa3aTh, 4TO 3Ta 3ajladya CBOJUTCS K OI-
PEICIICHUIO Ha CIICTYIONINE HECKOJIBKO JIECSITKOB YacOB XapaKkTepa IepeMerie-
HUS U W3MEHEHUS 0apuuecKuX CHCTeM, ()pOHTOB W BO3IYIIHBIX Macc, T.€. K
IPOTHO3Y TaK Ha3bIBAEMOI'O CUHONMUYECKO20 NOA0JICEeHUs. 3aTeM JeNaroT 3a-
KITFOUCHUS O TOM, KaK B CBSI3M C J3THMH TIEPEMEIICHUSIMH W M3MCHCHUSMHU
JOJKHBI MEHATHCS YCIIOBUS TIOTOBI B paccMaTpruBaeMoM paiioHe. IMeHHO mo-
clieTHEe HYKHO MOTPEOUTEIO IPOTHO30B.

C nosiBnenrieM uHdopmanuu 06 006J1a4HOCTH, TIOJy4aeMOl C METEOPOJIOrU-
YECKUX CITyTHUKOB 3€MJIH, MOSBUJIOCH HOBOE JOMOJHUTEIHHOE CPENICTBO Clie-
KEHUs 3a coctossHueM atrmocdepbl. Ha cryTHUKOBBIX doTorpadusix o0IayHO-
CTH U CTPOSIIIUXCS HA UX OCHOBE (POTOMOHTAXKHBIX CHUMKAX MOXKET OBITh MpO-
CJIE’KEHA ABOJIIOLMSA TMOJIEH 00JIaKOB B IIMKJIOHAX W APYTHX OapUUECKUX CUCTe-
Max. Jemmdpupys GOoTOMOHTaKHBIE CHUMKH OOJIAYHOCTH, CTPOSAT KapThl He-
dananu3a, garonime 0000IEHHbIE XapaKTEPUCTUKH 00JIAYHBIX CUCTEM.

Hapsiny ¢ cuHOnTHYEeCKMMHU KapTamH CITyTHUKOBBIE (pororpaduu u KapThi
He(aHamM3a MHUPOKO UCIIONIB3YIOTCS MPU aHAW3€ U MporHo3e morojsl. C mo-
MOIIIBIO CITYTHUKOBBIX (poTorpaduii ncciaeaoBaHbl BOTIONMUHN 00JAYHBIX TMOJEH
B Pa3INYHBIX OApUUYECKUX 00pa30BaHUIX, CTPYKTYPHBIC OCOOCHHOCTH 3THX TI0-
Jiel — crupaneoOpa3HbIil XapakTep pacnpeiesieHus: 00JIaKoB B LIUKJIOHAX, TPsi-
Tl M STYCUCTAs] CTPYKTYpa KOHBEKTHUBHBIX 00JIAKOB, ME30BUXPH, TPOTTMICCKUE
ITUKJIOHBI U JIPYTUE XapAKTEPUCTUKH OOJTAUHBIX ITOJICH.
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1. COCTAB U CTPOEHUE ATMOC®EPBI

1.1. CocTaB Bo3ayxa

ATMoc(epa COCTOUT U3 CMECH ra30B, Ha3bIBAEMOW BO3IYXOM..

Kpome N, (~78 %), O, (=21 %) u Ar (~1 %) Bo3ayx coxepxur 0,03 %
CO, u oueHb Maino octanbHbIX ra3oB. Ho 3To cyxoil Bo3ayx. A B BO3ayXe Bce-
rja OpUCYTCTBYIOT Mapbl BOAbL. B MeTeoposoruu npuHATO paccMaTpUuBaTh OT-
JEIbHO CyXOW BO3[yX M BOJSHOM Map, a y»Ke€ 3aTE€M U3 HUX «CJIararoT» BIlaxkK-
HBIW BO3yX.

[IponeHTHBIN COCTaB CyXOro BO3[yXa Y 36MHOM IOBEPXHOCTH MOYTH BCe-
raa noctossHHbI. OAHAKO B HAcTosIIee Bpemsl B aTMochepy mocTymnaeT 00Jib-
I0€ KOJIMYECTBO Ta30B, KOTOPHIX HE OBUIO B €€ COCTAaBE paHbIIE, HAPUMED,
XJI0p-(TOPYTAEBOOPOIbI, B TOM unciie Ppeonbl. OCOOEHHO BaKHOE 3HAUYCHHUE
UMEET U3MEHEHHUE COJIEP KaHMs JUOKCUAA YIJIEpOJa U 030HA. 3a CUET CKUTAHUS
00JIBIIOr0 KOJIMYECTBA TOIUIMBA KoHUeHTpanuss CO, pacTeT: ¢ cepeArHbl Mpo-
nuioro Beka o 1975 r. ero robansHoe coAepkaHue yBeaIudmioch Ha 12—15 %.
Kpome o61iero Bo3pacranusi 1MOKCHIa yriepoja, HaOIogaloTCsa U JIOKAJIbHbIE
yBenanueHus oo0beMHoro cozepkanus CO, B MPOMBIIIIEHHBIX LIEHTPaX, B BO3-
JyX€ 3aKPBITHIX, IJIOXO BEHTWJIUPYEMBIX TOMELIEHUM, B TOPOJIaX CO CKOILJICHU-
€M TpaHCIopTa, rae ero coaep:xkanue moxer pocrturath 0,1-0,2 %. Kpome CO,
B BO3/[yX€ MOKET OBITh B 3aBUCUMOCTH OT MECTHBIX YCJIOBHI MPEBLIIICHUE Ta-
KHX Ta30B, KaKk aMMUaK, UOJ, paJloH U Jpyrue, Nonajaroiiue B BO3AyX C IO-
BEPXHOCTH BOJIbI U TIOYBBI.

1.2. BoasiHoi map B BO3ayXe

Bo BiaxHOM BO31yX€ y 36MHOMW IIOBEPXHOCTH COAEPKaHNUE BOJSHOIO apa
coctaBisieT B cpeaneM ot 0,2 % B MojsipHbIX mupoTtax ao 2,5 % y 3kBatopa, a
B OTZEJIBbHBIX ciydasx 10 4 %. EcTecTBEHHO, yBEIMYEHNE KOHLICHTPALlUX BJIaru
B BO3/lyX€ CHMYKAET COJICPKAHUE OCTAIBbHBIX ra30B.

BoasiHO# nap HenpepbIBHO MOCTYIMAET B BO3AYX ITyTEM MCHAPEHUS C BOJ-
HBIX MOBEPXHOCTEM W BIIAKHOM IOYBBI, @ TAKXKE B pe3yJbTaTe TPaHCIUpALUU
pacteHusiMU. BoasiHOM map mepeHOCUTCsl ¢ BO3AYUIHBIMH T€YEHUSMHU HA 0OJIb-
IM€ PACCTOSHUS U3 OJJHUX MECT B JIpYyTHe.

KonuuecTBo BOAsSHOrO mapa B €IMHULIE 00beMa HE MOXET BO3pacTaTh Oec-
KOHEYHO. JlI1 KaKJI0ro 3HA4Y€HUs TEMIEPATypbl CYIIECTBYET IPEICIBHO BO3-
MO’KHO€ KOJIMUYECTBO BOJASHOrO napa (B eaunuue oobema). Korga takoe konnge-
CTBO JIOCTUTHYTO, Iap Ha3bIBAE€TCS HACBHILEHHBIM. OOBIYHO TaKOE€ COCTOSIHUE
JOCTUTAETCA, €CIU BO3YyX, COIEPKAIMKI Biary, oxjaxnaaercs. Ecim oxiaxnae-
HHE MPOJIOJHKAETCS, U30BITOYHOE KOJIMYECTBO BJIark KOHJICHCUPYETCS U BbINaja-
eT B BHJIE OCAJKOB (poca, TymaH, objaka, cHer). B onHux cioyyasx o0iaka cHOBa
UcHapsroTcs (IIpH MOBBIILIEHUU TEMIIEPATypPhbl), a B APYIUX — KaIUIM U KpHUCTaJ-
76l 00JAKOB, YKPYIHSAACH, MOTYT BBIIIACTh HA 3€MHYIO MOBEPXHOCTH (J0XKIb,
cHer). 'OpU30HTANIbHBIN U BEPTUKAJIBHBIN IEPEHOC BOJSHOIO Mapa, UCIIapeHHe
Y KOHJICHCALIM, a TAK)KE BbINAJCHUE OCAIKOB MPUBOAAT K TOMY, UTO COAEpHKa-
HUE BOASHOIO Mapa B KaXJ10M 00beMe aTMoc(hepbl HENPEPHIBHO MEHSETCS.

15



C BOASHBIM MAapoOM B BO3JyXE€ M €ro nepexojaMu H3 razoo0pa3zHoro co-
CTOSIHUA B KUAKOE U TBepAoe (a Takke M OOpPaTHBIMH IMPOLIECCAMH) CBS3aHbI
Ba)XHEWIIME MpoIecchl B atMochepe U OCOOCHHOCTH KinMarta. BoasHoi map
MOTJIONIAET JJTMHHOBOJIHOBYIO MH(PPAKPACHYIO paHalfio, KOTOPYIO HU3IIydaeT
3eMHasl IOBEPXHOCTb. B CBOIO ouepenb, OH caM M3Iy4yaeT MH(PPaKpacHyro pa-
JUanuio, 00JIblIasl YaCTh KOTOPOW UIET K 3¢MHOM MOBEPXHOCTH. ITO YMEHbIIIA-
€T HOYHOE OXJIAKICHUE 3EMHOM MOBEPXHOCTH, HUKHUX CJIOEB Bo3ayxa. Ha wmc-
HapeHue BOJbl C 36MHOM MOBEPXHOCTU 3aTpauMBaeTcs OOJIBILIOE KOJIUYECTBO
TeIuia, KOTOPOE BBIAEISETCS IO3JHEE IPH BBINNAJECHUN OCAJKOB B paillOHAX,
YAAJIEHHBIX OT MECTa UCTIApPEHHUSI.

Obnaka, oOpasymouuecs: B pe3yabTaTe KOHACHCALUU, OTPAXKAIOT U MOIJI0-
IIAIOT COJIHEYHYIO paJualliIo Ha €€ IyTH K 36MHOW noBepxHocTH. Ocaaku, Bbl-
najamolre u3 00JaKoB, SBISAIOTCS BAXKHEHIIINM 3JIEMEHTOM IOTOJIbl U KJIUMAaTa.

1.3. U3meHeHHe cOCTaBa BO31yXa ¢ BLICOTOM

B nauvane 20-ro Beka JlanbToH copmyiupoBasl 3aKOH, TIacSAIIUi, YTO B
MOKOSILEHCS CMECH Ta30B KaXKAbI ra3 pacnpeaeiisieTcsi B IpOCTPAHCTBE He3a-
BHCHUMO OT JIpYTUX ra3oB. B mpuMmenennn k armMocdepe 3T0 03Hadano Obl, 4TO
KaXKJIBII Ta3, COCTABIISIONINI BO3IyX, TOJDKEH 00pa30BBIBaTH CBOIO atMochepy,
a 3HAYUT, JOJIS JIETKUX ra30B JOJKHA BO3PACTATh C BHICOTOM.

OnHako MHOTOYMCIICHHBIE UCCIEAOBAHUS, IPOBEJACHHBIE C MOMOIIBIO Jie-
TaTeJIbHBIX AallllapaToB, MOKa3ajlyd, YTO MPOIEHTHOE COJECP)KAHUE COCTABHBIX
yacTeu cyxoro Bo3ayxa B HKHHUX 100 KM ¢ BBICOTOM MPAKTUYECKH HE MEHSIET-
csl. DTO 03HAYAET, YTO B HIDKHUX CJIOSIX BO3/YX, HAXOJAIIUICS B MOCTOSHHOM
JBIKCHUHU, TaK XOPOIIO MEPEMEIIMBAECTCS MO BEPTUKAIM, YTO aTMOC(hepHbIe
ra3bl HE pacciauBalOTCs MO MIOTHOCTH, KaK 3TO ObUIO Obl B YCIOBHUSAX HEMOJ-
BIDKHOU aTMocdephl. DTOT CJION MOTYy4MII HazBaHue comocghepot. Boie 100 km
HAYMHAETCSl PACCIOEHUE Ta30B MO IJIOTHOCTH, U OHO YBEJIUYUBAETCS C BBICO-
Toi. IIpaBma, 3TOT mpouecc pa3faeiaeHus ra3oB OCIOXKHSETCA IUCCOLUALMEN
MOJIEKYJl Ha aTOMBbI MOJI BJIMSIHUEM KOPOTKOBOJIHOBOrO u3iydeHusi CoJiHLA:
TaK, JUCCOLMALIMS KUCIOPO/Ia HAYMHAETCs YKe Ha BbicoTe 20 KM, a a30Ta — Ha
BpIcOTax Oosiee 200 KM, ¥ 5TO BHOCHT ONIPEACICHHBIE UCKaXeHUs ( M, =2M,).

B HmwxHuX cnosx armocdepsl aprona coxaepxurcs B 1700 pa3 Oousblue,
yeMm renus, a Boime 200 kM aprona Boo6uie HeT. CozepkaHUe Teusi MEHSEeTCs
MeuIeHHO: Ha BbicoTe 100 KM ero cojiepkanue B 3 pa3a MEHbIIIE, YEM Y 3€MHOM
noBepxHocTH. Beime 1000 kM atmocdepa coctout B ocHoBHOM u3 He u Hj.
Brimie 100 kM CTaHOBUTCSI 3aMETHO OTJIMYME COCTAaBa BO3/yXa C YBEIWUYCHHEM
BBICOTHI. JTa 4acTh aTMOC(ephl Ha3bIBACTCS 2emepocghepoii.

1.4. Ctpoenue atmocgepbl

ATMocdepa BecbMa UYETKO paccilauBaeTcs Ha KOHIIGHTpUYECKHe cgephl,
OTJIMYAIOLIUECS JPYT OT JIpyra M0 CBOMM XapaKTepUCTUKaM. MBI y:ke rOBOpUIIU
o romo- u rerepochepe. Ceifyac paccMOTpUM CTpOeHHE aTMOC(hEphl, 3aBUCS-
1iee OT paclpeeseHus TeMIepaTypsl 1o BeicoTe (puc.1).
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Puc. 1. Ctpoenne atmocdepsl: a — pacnpeneneHue TeMiepaTypsl (d, — B TPOIIUKaX, dy, — B
XOJIOAHOM MOJIIPHOH 30HE); by, U by — pacipeniesieHre 030Ha B TPONIUYECKON | MOJISIPHOI 30-
Hax; ¢ — Tpolonaysa Tpornuyeckas; d — Tpomnormnay3a HoJsipHasi; e — CTpyiHOe TeueHue cyo-
TPOIMYECKOE; f — CTPYHHOE TeUeHHUE MONIIPHOE; g — CTpaTonaysa; 4 — Me3omnaysa; i — Typoo-
ray3a; j — ypOBEeHb UCCOIMAINU — YCKoJib3aHus atomoB H u He; k — cioii ctpaTocdeproro
asposons; I;, I, 13, 14, s — TporiocdepHbie 00aka: mepucThie, BLICOKOKYYEBbIE, KyUeBhIE, KY-
4eBO-10XKCBbIC, PpOHTATBHBIC, 9 — dK30C(hepa

Tponocghepa. O10 HWKHHI cioil aTMOcdeEpbl, B KOTOPOM TeMIiepaTypa
yOBIBa€T C BBICOTOM. B Tpomukax 3TOT CIIOM NPOCTUPAETCS OT 36MHOM MOBEPX-
HOCTH 10 BBICOTHI 15—17 KM, B yMEPEHHBIX IHUPOTaX — 10 BBICOTHI 10—12 kM n
HaJ MOoJcaMu — 10 8—9 KM. 3/1€Ch IPUBENICHBI CPEIHNUE 3HAYEHHUS BBICOT, T.K. B
JTAHHBI MOMEHT BPEMEHM YObIBAHUE TEMIIEPATYphbl BO BCEM CJI0€ MOXKET Ipe-
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pBIBAaThCSl OTAECIBHBIMU CIIOSIMU, T/I€ TEMIIEPATYpa MOKET OCTaBAThCS MOCTOSH-
HOM (M30TEepMUS) U JIaXKe PACTU C BBICOTOU (MHBEPCHS).

B tponocdepe cpennerogoBas temneparypa B 3KBATOPHAIbHBIX IIUPOTAX
yoObIBaeT ¢ BricoTOM OT +26 °C y 3emHoit noBepxHocTH 110 -80 °C Ha BepuIMHE
Tponochepsl, B cpeauux muporax oT 3 °C mo -54...-58 °C u nan CeBepHbIM
nosrocoM ot -23 °C no -60 °C 3uMoi.

B cpennem BennuuHa nageHust remneparypsl paBHa 0,6 °C Ha kaxzasie 100
M BBICOTBHI.

B tpomocdepe cocpenoroueno 6omee 80 % Bceit macchl aTMOC(EpHOTO
BO3/lyXa, B HE COJIEPIKUTCS MOYTH BECh BOJSHON map aTMochepsl, 1 BO3HUKA-
I0T MOYTH Bce obiaka. B Tponocdepe Habm01aeTCs CUilbHAs HEYCTOMYUBOCTh
BO3/1yXa, CUJIbHbIC BEPTUKAIbHBIC JBKCHUS U TiepemeninBanue. OHa UCTIbITHI-
Ba€T HEMOCPEJACTBEHHOE BIMSHUE MOACTHIAIOIIECH MMOBEPXHOCTH: PA3IHYHOE
HarpeBaHue CyIId U MOPS, 3aCHEXKEHHBIX U CBOOOJHBIX OT CHEra MPOCTPAHCTB,
TEIUJIbIe M XOJIOJHbIE MOPCKHE TEUCHHUS CO3AAI0T TEMIIEpATypHbIE Pa3Inyus U B
BO3Nlyxe. B pesynbraTe B3aMMOJEHCTBUS C MOACTHIIAIONICH MOBEPXHOCTHIO
BO3ZHMKAIOT TEYEHUS TEIUIOTO U XOJOIHOIO BO3/1yXa.

Bricora, 10 koTopoil mpocTupaercsi Tpornocdepa, Hal KaXIbIM MeCTOM
3emiii MEHSIETCSl 30 JHS B JICHb, KOJIEOISACh OKOJIO CPEIHUX BEJIMYWH, YKa3aH-
HBIX paHee. JlaBneHue BO3Iyxa Ha BEepXHeW rpanuiie Tpomnocdepsl B 3—10 pa3
MEHBLIE, YEM Y 3€MHON TOBEPXHOCTH.

Camblii HIXKHUANA TOHKH cioi Tponiocdepsl (50 — 100 m), HEnocpeacTBeH-
HO IPUMBIKAIOIUI K 36MHOW MTOBEPXHOCTH, HOCUT Ha3BaHUE NPU3EMHO20 CHOS.
OH B HauOoJIbIIEH CTENEHU UCTIBITHIBAET BIUSHUE 3EMIIH.

B 3TOM ci0€e 0cOOEHHO pe3KO BhIpaXKEHbl U3MEHEHHUS TEMIEpaTypbl B Te-
YEHUE CYTOK: C YBEJIIMYEHUEM BBICOTHI TEMIIEpaTypa OCOOEHHO CHJILHO IMaJlaeT
JTHEM W 4acCTO pacTeT HOYbIO. 371eCh TaKKe HauboJiee CUIIbHO PAcTeT C BHICOTOM
CKOPOCTb BETpa.

Cioii 1 000 —1 500 M Ha3BIBAIOT NAAHEMAPHBIM NOCPAHUUHBIM CI0EeM, WU
cnoem mpenusi. CKOPOCTh BETpa B 3TOM CJIO€ OCIa0JIeHa 10 CPaBHEHUIO C BbI-
HIENIEKALUME CIOSIMU U3-3a TPEHUS aTMOC(hephl 0 3eMHYIO TOBEPXHOCTh, U OC-
nabyieHa TeM OOJIbIe, YeM OJIMKE K 36MHOM ITOBEPXHOCTH.

Bepxwusist rpanuia tpornocdepsl, T.e. TOHKANA MEPEXOIHBIN CI0U TOIIIHMHON
1-2 kM, e maxeHue TemIeparypsl ¢ BBICOTOM CMEHSIETCS €€ MOCTOSHCTBOM
(U30TEpMUEH ), HA3BIBACTCS MPONONAY30U.

Cmpamocgepa. Brilie Tpononayssl U A0 BbICOTBI S50—55 KM JexuT cTpa-
Tochepa XapakTepU3yIOIIascs TEM, 4TO TeMIlepaTypa B HEl pacTeT C BHICOTOM.
B HmxHUX ciosx ctpaTocdepsl (OT Tpomomnay3bl U 10 25 KM) Temmneparypa Imo-
CTOSIHHA WJIM MEJIEHHO PACTET C BBICOTOM, HO, HauMHas ¢ 34—-36 KM, IPOUCXO-
JUT JOBOJILHO OBICTpOE BO3pACTaHUE TEMIIEPATyphl C BBICOTOM, KOTOPOE IMPO-
noskaetcs 10 50 KM, I7ie pacrojioKeHa BEPXHss TpaHulla cTpaTocepbl, Ha3bl-
Baemasi cmpamonay3ou. 31ech TeMIleparypa IMOYTH Takas ke, KaKylo HMEET
BO3/1yX y noBepxHOCTH 3emiu, B cpeaneM 270 K. Bo3pacranue temieparypsl ¢
BBICOTOM MPUBOJUT K OOJIBIIEH YCTOMYMBOCTH cTpaTtocdephl: 371eCh HET HEYIIO-
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PAOYCHHBIX (KOHBEKTUBHBIX) BEPTHUKAJIbHBIX JBM)KEHHUM U aKTUBHOIO IEpe-
MEIIUBaHU, CBOMCTBEHHOTO Tporochepe. OgHaKko 04eHb HEOOIBIITNE IO BEITH-
YMHE BEPTUKAJIBHBIE JBUXKEHUS TUIIA MEJIJICHHOTO OCEIAHUs WM MTObeMa UHO-
r7la OXBATHIBAIOT CIIOU CTpaTOoC(ephl, 3aHUMAIOIIUE OTPOMHBIE TPOCTPAHCTBA.

BonsHoro napa B ctpatocdepe HUUTOXHO Mayno. OJHAKO Ha BHICOTaX B
nuaria3zoHe 22-24 kM B BBICOKMX IIMPOTaX HMHOTAA HAOIIOMAIOTCS OY€Hb TOH-
KM€, TaK Ha3bIBa€MbIC nepiamymposvle ooiaka. Jlnem oHU HE BUAHBI, @ HOUYBIO
KaXYTCSl CBETSIIMMMUCS, TaK Kak ocBemaoTca CoJiHIeM, HaXOASIIUMCS 3a ro-
puzoHTOM. OOJaka COCTOAT W3 MEepeoxiaXJACHHBIX Kamenb. CocTaB BO3ayxa
cTpaTocdepsl OTIIMYACTCS OT TPONOCHEpHOro TOIBKO MpuMechio 030Ha. C 030-
HOM CBSI3aH POCT TeMIepaTypbl B cTparocdepe, MOCKOIbKY UMEHHO O30H IIO-
romaetr paguanuio. C 3Toi TOYKHM 3peHus crparocdepa MOKeT ObITh Ha3BaHa
030HOCepoli.

Me3zocgpepa. Han crpaTocdepoit nexuT cioil Mme3ochepbl, KOTOPBIA Tpo-
CTUpPAETCSI OT CTpaTomay3bl JO BBICOTHI mpuMmepHO 80—82 kM. B mesocdepe
TEMITEpaTypa CHOBA MOHMIKAETCS C BBICOTOM, mHOTrAa 10 -110 °C B ee BepxHei
yacTu. BenenctBue OBICTPOTO MajieHus TeMIIepaTyphl C BRICOTOM B Me3ochepe
CUJILHO pa3BHUTa TYpOYJIEHTHOCTh. B BepxHel yactu me3ocdepbl 00pa3yroTcs
TaK Ha3bIBaeMble cepeOpucmole 061aKa, MO-BUAUMOMY, COCTOSILIUE U3 KpHU-
CTaJUIOB, (pOpMa KOTOPBIX CBUAETEIBCTBYET O CYIIECTBOBAHUU B Me3ocdepe
BOJIH M BUxpeil. Bepxuelt rpanurieit Me3ocdepsl sIBISETCS MEPEXOIHBIN CIION -
Mme3zonay3a, exalas Ha BeicoTe 0Koio 82 kM. Ha me3omnayse naBieHue BO3ay-
xa mpuMepHo B 1 000 pa3 meHbIlIe, 4eM y 36MHOM MOBEPXHOCTH.

Takum oOpazom, B Tpomo-, CTpaTo- U Me30chepe BMECTe B3ATHIX J0 BBICO-
ThI puMepHO 80 KM 3aximrodaeTcs 6ombie 99,5 % Bceit macchl aTMOChEPHI.

Tepmocghepa. Bepxuss yactb arMoc(epbl, KOTOpasi MPOCTUPAETCS HAJl Me-
3ocdepoii, Ha3pIBaeTcs TepMocdepoit. B repmocdepe remneparypa odeHb pes-
KO BO3pacTaer ¢ BbIcOTOM. B roasr aktuBHOro CosHna ona npessimaer 1 000 —
1 500 °C na BeicoTax 200-250 kM. Brlie poct TeMIiepaTyphl yke He HaOIIo1a-
ercs. Jlumb B 00MacTaxX SPKUX TMOJSPHBIX CHSHUN TeMreparypa HEHaIoJro
npessiiraer 3 000 °C. Bricokue TeMIepaTypbl 03HA4ar0T, YTO MOJEKYJIBI M aTo-
MbI aTMOC(EPHBIX Ta30B ABMXKYTCS B 3TOM CJIO€ C OUYE€Hb OOJIBIIIMMU CKOPOCTSI-
Mu. OHAaKO MIOTHOCTh BO3AyXa B TepMoc(epe Tak Malia, 4To TEIUIOCOAepHkKa-
HUE ra3oB HUYTOXHO. [loaTOoMy Jt0060€ Teno, Haxojsmieecs 3/1ech (Harpumep,
JETSIIMN CIyTHUK), HE OyJeT HarpeBaThCs IMyTEM TEIUIOOOMEHa C BO3IyXOM.
Ha Beicote 800—1 000 kM BO3AYyX CHJIbHO HOHU3UPOBAH, IO3ITOMY 3Ty YacTh €Tr0
HA3BIBAIOT UOHOCGEPOI.

Ik3zocgpepa. Atvocheprnie ciaom Boime 800—1 000 KM BBIIEISAIOTCS TOA
Ha3BaHUEM dk30cdepa (BHemHeW aTrMocdepbl). CKOPOCTH NBMKEHHS YaCTHIL
ra3oB, OCOOCHHO JICTKHX, 3]IeCh OUCHb BEJIWKH, a BCIEJCTBHE YpPE3BBIYaAHOMN
pa3peKEHHOCTH HA ITHX BBICOTAX YACTHUIIBI MOTYT OOJIETaTh 3E€MITIO TIO DJUIUTI-
TUYECKUM OpOUTaM, I0CTUTAs ITPU 3TOM KOCMUYECKUX CKOpPOCTEH (BTOpasi KOC-
mudeckast ckopoctb paBHa 11 000 km/c). Takue yacTHIIBI TOKUAAIOT aTMOChEpPy
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U yJIETaloT B MUPOBOE MPOCTPAHCTBO MO mapabonmdeckum Tpaekrtopusm. [lo-
3TOMY 3K30c(hepy Ha3bIBalOT TAKXKE c@epoll ycKoab3aHus 2a306. B 0CHOBHOM
3TO BOJOPOJ U TEIIHM.

Macznumocegepa. HabmiofeHusi ¢ MOMOIIBIO PaKET U CIIyTHUKOB IOKa-
3aJii, 4TO BOJAOPO/I, YCKOJIb3AIOUIUI U3 3K30Cc(epbl, 00pazyeT BOKPYT 3eMIIM TaKk
Ha3bIBAEMYIO 3eMHYI0 KOPOHY, TpocTuparllyrocs oonee yem Ha 20 000 km.
KoHeuHo, MIIOTHOCTH ra3a B 3¢MHOM KOpOHE HUYTOXKHO Mana (rmpumepro 1 000
yactui] Ha 1 cm’). Ho B ME@XIIaHETHOM TIPOCTPAHCTBE KOHIIEHTPAIMsS YacTHII,

no kpaiiHeir mepe, B 10 pa3 menpuie. [lockonbky Ha ABUYKEHHE 3apsiKEHHBIX
YaCTHI] 37I€Ch OKAa3bIBACT BIMSHUE MAarHUTHOE TOJie 3eMJIH, 3Ta 00JIacTh Ha3bl-
BaETCS MACHUMOCHEPOU.

Paouayuonnwiit noac.  C noMouiplo CIyTHUKOB U paker (reoduznye-
CKHX) YCTaHOBJIEHO CYIIECTBOBAaHUE B BEPXHEU YACTU aTMOC(EPBI U OKOJIO3EM-
HOM KOCMHMYECKOM IIPOCTPAHCTBE paouayuoHHO20 nosca 3emnu, Ha4YMHAaroIlle-
rocsi Ha BBICOTE€ HECKOJbKHX COTE€H KHJIIOMETPOB M MPOCTUPAIOUIErOcs Ha Jie-
CATKHU ThICAY KWJIIOMETPOB OT 36MHOM MOBEPXHOCTHU. Ilosic cocTOUT U3 31eKTpu-
YECKHU 3apsUKEHHBIX YACTHIL — IPOTOHOB M DJIEKTPOHOB, ABWXKYILUXCS C OYCHb
OonbmuMu ckopocTsMH (0koso 400 KM/C) M 3aXBa4€HHBIX MAarHUTHBIM IIOJIEM
3emun. MIX sHEprus nopsaka coTeH Toicsd e). PaqnanoHHBIN MO0SC MOCTOSHHO
TepsieT YaCTULIbI U3 3€MHOM aTMOC(ephl U MOMOIHIETCS MOTOKAMU COJIHEYHOU
KOPIYCKYJISIPHOM paavialiuuu (COJTHEYHBIN BETEP).

Pacnpeoenenue ozona ¢ ammocgepe. O308 O3, TpeXaTOMHBINH KUCIOPO/I.
On oOpazyercst B ciosix or 15 10 17 KM U TOTJIONIAET COJTHEYHYIO YIbTpa-
(uosieToBYyI0 paauanuio ¢ JmHaMu BoJH ot 0,15 1o 0,29 mxM o cxeme:
0, — 20, O, + O — Os;. B cBow ouepensb, 030H pacnagaercs O; — O, + O.

VY 3eMHOM NMOBEPXHOCTH O030H COAEPKUTCS B HUYTOXKHBIX KonudecTBax. C
BBICOTOM €ro COJAEprKaHue BO3pacTacT. MakCHMMalIbHOE COJIEpKAHHE O30HA B
MOJIAPHBIX 00acTSIX HaOII0aeTCsl Ha BhIcOTaxX 15—20 KM, B yMEPEHHBIX MTHUPO-
Tax— 2025 kM, B TPONMMUYECKUX U CyOTponuyeckux muporax — 25-30 km. Bbi-
1Ie coJiep>kaHre 030Ha yObIBaeT U Ha BbicoTe 70 KM IPAKTUYECKU PABHO HYIIIO.
Jons kuciopoaa, Nepexoaiero B 030H, oueHb Maia. Eciau Obl Bech 030H CO-
OpaTh B CJIOW Npu aTMOC(EPHOM JIaBJICHUHU, OH UMEI Obl TOJIIUHY BCEro 3 MM.
DTO Tak Ha3blBaeMasi IPUBEACHHAs ToNIIMHA. HO 1 B TaKOM HUYTOKHOM KOJIH-
YeCTBE 030H MMEET OOJIbIIOE 3HAYEHHUE M0 JABYM IpUYUHAM. BO-TIEpBBIX, CUJIb-
HO TOTJIONIAasi COJTHEUHYIO paJlhalluio, SHEeprusi koTopoi cocrasisieT 3,0 % Bceit
COJIHEYHON SHEpPruM, O30H IOBBIIACT TeMIEepaTypy armocgepbl Ha BBICOTAX
30-55 kM, MO3TOMY BO3JyX Ha 3THUX BBICOTAaX OYEHb TEIUIbIA. B CBsA3M ¢ 3TUM
cTparochepy HHOTIa Ha3bIBAIOT 030HOCEePOli.

Bo-BTOpBIX, LIEIUKOM mOTiIonias KOPOTKOBOJHOBYIO panuanuio CoiHna
0,15-0,29 MKM, 030H 3alIUIIAET >KUBBIE OPraHU3Mbl Ha 3eMJI€ OT BPEIHOIO U
naxe ryoutenbHoro aecteus Y ®@-paguanuu. [0 cOBpeMEHHBIM BO33pEHUSM,
caMa >KM3Hb MOIJIA MOSIBUTBHCSA Ha CyLIE TOJBKO IOCIE TOTO, KaK COACPKAHUE
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Kuciopoaa aocturio 1 % oT cOBpeMEHHOTO M Ha HEKOTOPOM BBICOTE B aTMO-
cdepe cMmor 00pa30BaThCs CIOHM 030HA.

B nocnennee Bpemst Boripoc 00 W3MEHEHUH B aTMOC(epe KOJIMYECTBa 030-
Ha TIpHOOpPENT 0COOEHHYIO OCTPOTY B CBSI3M C BRIOPOCOM B aTMochepy pas3iimd-
HBIX XMMHUYECKUX BEILECTB aHTPOIMOTCHHOTO MPOUCXOXKACHUS, B OCOOCHHOCTH
dbpeonon. [losBHIKMCH omaceHus, YTO BLIOPOC B arMocdepy OKCHUIOB a30Ta C
BBIXJIOITHBIMU Ta3aMH cTpaTochepHON aBUAllUM M MPOHUKHOBEHHE B CTPATO-
chepy (ppeoHOB MOTyT MPUBECTH K pPa3pyLIECHUIO Closi 030HA. PaspyuieHue
030Ha MOXET HMMETh NaryOHble Ouosiormueckue mnocienctsus. Kpome Ttoro,
CTaJIO SICHO, YTO O30H 00pa3yercs He TOJbKO B cTparocdepe, HO MpU HEKOTO-
PBIX XMMHYECKUX PEaKIMsIX MPHU 3arpsi3HEHUU BO3JyXa U B Tpomocdepe, mo-
ATOMY 3a MOCJIE/IHEE AECATUIIETHE OTMEUYEH POCT 030HA B HUKHUX closix. Ta-
KM 00pa3oM, B HACTOSIIIEE BpEeMs HENIb3sl OJJHO3HAYHO CKa3aTh, KaK MEHSIETCS
COJIEp’)KaHUE 030HA, KAKOB aHTPOIOTEHHBIN BKJIaJ B €r0 KOHUEHTpAlLUIO B aT-
Mocdepe, KaKOBBI €CTECTBEHHBIE KOJICOaHUS €T0 COJEPIKAHMS: CIIMIIKOM MaJlo
BpeMs1 HaOJIIOACHHS 32 030HOM 10 CPAaBHEHUIO C UCTOPHUEN YEI0BEYECTBA.

[ToMmuMoO yMOMSIHYTBIX aTMOC(EpHBIX Ta30B B BO3AYX MOTYT MPOHHKATH
raspl, oOpasyronuecs Mpu nokapax, U3BEPKEHUAX BYJIKAHOB M B pe3yJibTaTe
TEXHOTC€HHOM JEsATEeILHOCTH YesjoBeKa (OKCHIbI YIiepoja, cephl, a3oTa, (oc-
dbopa, yriaeBo0po/ibl BHIXJIOMHBIX [A30B, a TAKXKE KUIAKUE U TBEPJbIC YaCTHUIIHI,
B3BEIICHHBIE B aTMOC(EPHOM BO3TyXE).

Bonsinble kamiu U JefsHble KPUCTAIUIbI 00pa3yroT o0iaka u TyMmaHbl. ['a-
30BBIE CUCTEMBI, B KOTOPBIX JTUCIEPTUPOBAHbI TBEPABIE U KUIKUE YACTULbI Ca-
MOTO Pa3HOOOPA3HOTO COCTABA M MPOUCXOKICHUS HA3BIBAIOTCS a3PO30JISIMHU.

Hano umerts B Buay, 4To B aTMoc(epy BbIOPACHIBAIOTCS MBUIHIA M CIIOPHI
pactenuit (20—60 MkM), a TakxKe OAKTEPHH.

Adpo30J1 MOTYT JOJITO YAEPKUBAThCS B aTMOcdepe, a 3aTeM BBIMAJAI0T
Ha 3eMJIl0, 3aXBauyCHHbIC OCaJAKaMU: J0XkAeM, cHeroM. OcoOyro OMmacHOCTh
mpUOOpeNT TPOIECC: Ta30BBIH BBIOPOC — a3PO30JIb —> BHIMBIBAHHE OCAIKaAMHU.
Hampumep, ot cropanus yris u HedTtu B atMocdepy BhIOpACHIBAETCS OKOJIO
170 mau. TouH SO, B roa. [lonanast B atmocdepy, 3TU U APyrUe ra3bl B pe3ylib-
TaTe pa3IUYHbIX PEaKIUi BMECTE C MPUCYTCTBYIOIIUMH B aTMOC(hepe MOJIEKY-
JaMU BOJISHOTO Tapa oOpa3yroT 4YacTullbl KUcIOT: cepHod H,SO,4, consHoOM
HCI, mnasukosoit HF, azornoit HNOs u T.21. DTH KHCIIOTHI 3aTEM BBIMBIBAIOTCS
U3 aTMocdepbl ocagkaMu, oOpa3ysl TaKk Ha3bIBAEMbIE KUCIOTHBIC JOMXKIH, OKa-
3bIBAIOIIME TyOUTENIbHBIE ICUCTBUS HA )KU3Hb B 03€pax, peKkax, Mopsx, Ha Jieca.

B HanbombiiemM KoaudecTBe a’dpo30JIu COAECPKATCS B HIDKHHUX CIIOSIX aTMO-
cepsl, 0COOEHHO B BO3yXe KPYHHBIX TOpoioB. OgHAaKO U B cTpaTocdepe cy-
IIECTBYET BTOPOM Makcumym asposojiei. CtparocdepHbie a’po3onu olOpasy-
I0TCA B pe3yJibTaTe OKHUCJICHHs] HEKOTOPBIX Ta30B, COJAEPKAIIUX cepy, u Qop-
MHUPYIOT crou FOnee, Tonmuuon okono 10 km. MakcumanbHass KOHLIEHTPALHS
a’po30JIed HAXOIWUTCs Ha BeIcOTax 1825 kM B Tpommkax u Ha BeicoTe 14-20
kM Haj noitocamu. Ceiiie 90 % Bceil Macchl a’po30Jield MPUXOAUTCS HA Yac-
Tullbl MeHee 1 MkM. ['maBHBIM 00pa3om 3TO Karuik cepHOM KHUCIOTHI (75 %).
Macca ctpatocdepHbix a’posoieit npumepHo B 50 pa3 meHsblie Tpomnochep-
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HbIX. OnHako Oyaromapsi 60bII0N ycToMunBOCTH ciios FOHTe cTpaTochepHbie
a’p030JId 3aMETHO OCJIA0JIAIOT MPOXOAILYI0 yepe3 HuX paguanuio CoiHua.

OT xonm4YecTBa a’p030JIe 3aBUCHUT MPO3PAYHOCTH aTMoc(hephl; Haubosee
KpPYITHBIE YaCTHUIIbI UTPAIOT POJIb sAJIep KOHJICHCAIIUU BOJISHbBIX APOB.

AdBpO30JIbHBIE TPUMECH JIETKO MEPEHOCATCS BO3AYIIHBIMU TEUECHHUSIMH HA
oonbie paccrosinus. Ilecuanasi mbuib, MOMajasi B BO3AyX HaJl MYCTHIHAMHU
Adpuky, HEOTHOKPATHO BbINajiajia B OOJBIINX KOJUYECTBaX HA TEPPUTOPHUIX
FOxnoit u Ceepuoii EBpornbl. [1bu1b, monusitas Hag Caxapoit, nocturaer Llen-
TpanbHON AMepuKHU. J[bIM JIECHBIX MOKapoB B KaHalie NepeHOCUTCS CUIIbHBIMU
BO3JIyIIIHBIMUA TE€YEHHUSIMU Ha BbIcOTax 8—13 kM uepe3 ATIaHTHKY K Oeperam
EBponbl. JIpIM U memnen mnociie M3BEPKEHUsI BYJIKAHOB HEOJHOKPATHO pacIpo-
CTpPaHsJIMCh NPAKTUYECKU IO BceMy 3eMHOMY mmapy. IIpu B3pbiBe ByskaHa
Kpakatay B 1883 r. moMyTHeHHE BO3yXa U aHOMAJIbHO KpacHas OKpacka 30pb
HaOJII01aNIach B TEUEHHE MHOTHX MecsieB. To ke MPOUCXOAUT U C PagruoaAK-
TUBHBIMU IIPOJIYKTaMU, ONAAa0IUMH B aTMOC(hepy MpH sSEPHBIX B3pbIBAX.

BonsHbie kammm u KpUCTaJUTBI BOSHUKAIOT B caMOM atMocepe Mpu KOH-
JeHCaMu BOASHOrO mapa. OHU BBI3BIBAIOT HEKOTOPOE ITOMYTHEHUE BO3]yXa,
IIPUAOT €My CHUHEBATBIM WIM CEpOBaThI BUA. PazMep dacTuil COCTaBIISET OT
3—4 mxMm a0 20-30 mxm. B npenenax nwkaux 10—-15 kv obsaka Habm0MaI0TCS
Ha pa3HbIX BBICOTAX, MPUYEM C BBICOTOM COJIEpKAHUE B HUX >KUJKOW BOJIbI
ymenbiiaetcs. O0naka, oOpa3oBaBIIMECs y caMOM 3€MJIM, HA3bIBAIOTCS TyMa-
HOM.

Honwvt 6 ammocghepe. Yactb Moniekyn atMOC(EpHBIX Ta30B U YaCTHI] aT-
MOC(EPHOTO adPO30JIsi HECYT IIEKTPUUCCKUEC 3apsiIbl 32 CUET MOTEPU WU MPHU-
COCAMHEHUS AJEKTPOHA, 00pa3ysd MOHBbI. Kamim U KpucTaiabl MOTYT IMPHUCO-
CAUHITH OOJIBIIIOE KOJUYECTBO JJICKTPOHOB, UX 3apSi MOXKET HCUHUCIATHCS
MUJUTMOHAMU dJIEMEHTapHbIX. IOHBI MOTYT mepeMeniaThcs B BO3AYyXeE, 3a CUET
yero arMocdepa u 00J1aJaeT 3JIEKTPOIPOBOJHOCTBIO.

C BoicoTOM KOHIIeHTpanus noHOB (N) pacTeT, 0coOeHHO HauuHas ¢ 70 KM
(cmoit D — 60-90 k™, N=10*-10* CM'3; cioii E — 105-160 kM, N=10° CM'3; "
cioii F — Gonee 180 kv, N=10° cm™). FIMEHHO OT 3THX CIOEB OTPAKAIOTCS Pa-
nuo- 1 TB- curnanel, obecrieunBaronyie JaibHUN nmpueM. B nonocdepe xe Ha-
OJIr01at0TCs TIOJIIPHOE CUSTHUE U OJIM3KOE K HEMY IO IPUPOJIE CBEYCHHE HOYHO-
ro Heba — MOCTOSTHHAS JTIOMUHECHIEHIIUST aTMOC(EPHOTO BO3/yXa, a TAKXKe KO-
JebaHusi MAarHUTHOTO TIOJIsI — MOHOC(EpHBIE MAarHUTHBIEC OYypH.

Ha oyenb OonbIIMX BBICOTAX JBHXKCHUE 3apSHKEHHBIX YaCTHUII, OIpese-
JISI€TCS 3€MHBIM MAarHUTHBIM TOJieM. BHEIIHSsSI rpaHuila T€OMarHUTHOTO MOJIsS
pacronoeHa Ha paccrossauu npumepHo 60 000 km.

[Tockonpky B aTMocdepe €cTh MOHBI, TO BCA aTMocdepa 00JamaeT dIeK-
TPUYECKUM TOJIEM, B KXKJIOW TOUKE KOTOPOr0 €CTh TO WJIM MHOE 3HAUYCHHE I10-
TEHIIHaIA.

B npuzemnHom ciioe armocdepsl HANPSHKEHHOCTD TOJIS TPU SICHOM MOT0/1€ B
cpeaHeM JJIsl Bcero 3eMHoro 1mapa npumepHo 100 B/M, Ha BeicoTe okono 10 km
HaANpsHKEHHOCTh MpuMepHo 5 B/M u pgocturaer Hyss B moHocdepe, Tak Kak
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IPOBOJAMMOCTh BO3[yXa B MOHOC(EpPE TOCTATOUYHA JJIsi BHIPABHUBAHUS MOTEH-
uaioB. HampsyKeHHOCTh 3JIEKTPUYECKOTO MO aTMOC(epbl HU3MEHSETCS B Te-
YEHHUE CYTOK M I'0/1a, a TAK)KE UCIIBITHIBAET OOJIbIINE BO3MYIIECHMS, CBA3AHHBIE C
pa3BuTHEM 00J1aKOB, 0OCOOEHHO Ky4€BO-I0K/I€BBIX (IPO30BBIX) U OCAIKOB.

bnaronaps monuzauun armocepsl CyIIECTBYET MEPEHOC 3JIEKTPUYECTBA
OT TMOJIOXKUTENIBHO 3apsKEHHOM aTMOc(ephl K OTPULIATEIBHO 3apsyKEHHON 3eM-
HOU IOBEPXHOCTU. IIepeHOC MONOKUTENBHBIX 3apsi0B K 3€MHOM ITIOBEPXHOCTH
JOJDKEH Obl Obl, B KOHLIE KOHIIOB, HEHTpaiu30BaTh OTPULIATENIBbHBIN 3apsin
3emun. OJTHAKO 3TO HE IIPOUCXOAMT: OTPULATENBHBIA 3apsi 3eMIIM CO BpeMe-
HeM He yObiBaeT. [1o coBpeMeHHBIM BO33pEHUSAM, IPUYMHA 3TOTO — I'PO3bI.

B rpo30BbIX 00siakax MPOMCXOAUT CHIIbHAS AJIEKTpU3aLUsa 00JauHbIX 3Jie-
MEHTOB U Pa3JEeICHUE MOJOKUTEIBHBIX U OTPULIATEIBHBIX 3apsAJI0B IO OTAEIb-
HBIM 4acTsAM o6Jiaka. XOTs pacnpeesieHue dJIeKTPUUECKUX MOJIeH BHYTPH TPO-
30BOT0 00Jlaka BeChMa CJIOKHO U U3MEHUYMBO, B OOJIBIIMHCTBE CIy4yaeB 00JIako
MOKHO YIOJOOHWTHh BEPTUKAJIHLHOMY AMIIONIO C TOJOXKHUTEIBHBIM 3apsiioM B
BEPXHEHW YacTU W OTpHULATENIbHBIM — B HWKHEHU. [Ipu 3ToM B oOnakax, a Takxke
Mexay oOjakaMu U 3emileld BO3HHMKAIOT OTPOMHBIE Pa3HOCTH MOTEHLMAJIOB,
IPU KOTOPBIX HAMPSKEHHOCTH MOJIS IOCTUTAET JIECATKOB THICSIY BOJIBT HAa METP.
OTtpuiaTtenbHble 3apsiibl B HUKHEH YacTu o0jaka MHAYUUPYIOT MOJOXKUTENb-
HBIN 3apsij] HAa 36MHOI MOBEPXHOCTH, a HAPSHKEHHOCTh MEXKy 00JJaKOM U 3eM-
J€ MOXKET U3MEHHThb, U B JICHCTBUTEIBHOCTH W3MEHSET, CBOE HaIIPaBJICHUE
BBEpX. B CBS3M C 3THMHU OrPOMHBIMH PA3HOCTSAMHU MOTEHLMAIOB B aTMocdepe
BO3HUKAIOT UCKPOBBIE AJIEKTPUUECKHUE pa3psiibl — MOJIHUM, KaK B o0lakax, Tak
U Mexay oOmakamu u 3emieil. Ilpy HampspKEeHHOCTH MOJIs, HAlpaBiIeHHON
BBEPX, MOJIHMM MOTYT MEPEHOCUTH K 3€MHOI MOBEPXHOCTU OYEHb OOJIBLINE OT-
pULATENbHBIE 3apsAbl, KOTOPbIE U KOMIEHCUPYIOT OTEPIO OTPULIATENBHOTO 3a-
psAla 36MHOM ITOBEPXHOCTBIO B CIIOKOMHYIO IIOTOJLY.

1.5. ATMocdepHoe 1aB/IeHHE U IIJIOTHOCTH BO3yXa

HecomMHeHHO, BCe BO3AYIIHBIE TEYEHHWs, HE3aBUCUMO OT HMX Treorpa-
(UYECKOro MOJOKEHHUsI, HAlIPABJIEHUSI UMEIOT NEPBONPUUNHY, 3aCTABIISIONLYIO
UX IIepeMenaTbes 110 36MHOMY LIapy. Takod IBUXKYIIEH CHIIOW SIBISETCS pas-
JU4YMEe JaBJICHUN BO3yXa Ha CMEKHBIX MPOCTPAHCTBAX BO3AYIIHON O0OJIOUKHU.
OTO XOTA U HE €IUHCTBEHHBIN MapaMeTp, OObSCHSIOMINNA JABMKEHUE BO3AYIII-
HBIX MAaccC, OJTHAKO OH BHOCHUT 3aMETHYIO JOJIIO B 3TOT mpouecc. B Bo3nyxe Bo
B3BELICHHOM COCTOSIHMM HAXOJISATCS >KMJKUE U TBEpAble yacTUUKU. Kak BeAkui
ra3, BO31yX XapaKTEepU3yeTCs NaBJICHUEM, TEMIIEPATYPOU, INIOTHOCTHIO, COCTa-
BOM.

Ammocghepnoe oasnenue. Atmochepa, okpykaromas 3eMHOU IIap, OKa-
3bIBAET JABJICHHME Ha MOBEPXHOCTb 3€MJIM M HA BCE MPEAMETHI, HAXOISAIINUECcs
Haj 3emieil. B nokosumelicsa atMocdepe aBjieHUEe B JIFOOOW TOYKE PAaBHO BECY
BBIIIEJIEKAIIETO CTOI0a BO3/yXa, MPOCTUPAIOIIETOCS 10 BHEIIHEH nepudepuun
aTMocdepsl 1 IMEIOIIETo cedeHne 1 cm”.
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JlaBieHue npeacTaBiseT co00i pe3yJbTUPYIOLIYIO CUIY YJIapOB MOJIEKY
00 yCIIOBHBIE CTEHKH BBIJIEJIEHHOTO MBICIEHHO 00beMa M HaIlpaBJIEHO IMEPIEH-
JUKYJIIPHO 3TUM CT€HKaM. UHCIIEHHOE 3HAa4€HHEe 3TOW CHWIIBI [, OTHECEHHOU K
IIOMWAAM S, ¥ HAa3bIBAETCS JABJICHUEM:

P =FJ/S.

OcHOBHBIM TIPUOOPOM ISl U3MEPEHHUSI AABJICHUS CIIYKUT PTYTHBINA Oapo-
MmeTp. OcTanbHble MPUOOPHI ISl U3MEPEHUs AaBieHus (aHepouasl, 6aporpadsl,
MeTeoporpadsl) rpaayupyoT no pryrHomy 6apomerpy. B CU naBnenue uzme-
pstercs B [ackamsx (1 Ila = 1 H/M®); kpoMe 3TOro 10 HeJaBHEro BPeMEHH IIPH-
MEHsUIach eauHuIa - Mujtuoap; 1 m6ap = 100 ITa. B oOuxoxae ucnonbzyercs
eauHuua 1| MM pT. cT.

100 ITa = 0,75 MM pT. CT.,
1 mm.pt.ct.=1,33 rlla (rekTonackaisb).
HopmanbsHoe gaBnenue cocrasisieT 760 MM pt. cT. win 1000 rlla.

JlaBieHne MOKHO U3MEPSTh BBICOTOM CTOJI0Aa PTYTH, OKa3bIBAIOLIUM TaKOE

K€ JIaBJICHHE, KaK COOTBETCTBYIOIIMI cTONO BO3/yXa.

IInomnocms 6030yxa. VI3 ypaBHEHHUsS Ta30BOTO COCTOSIHHSL PV = RT
MOHO BBIBECTU 3HAYEHUE IJIOTHOCTH CYyXOI'0 BO3/IyXa:
P
Pi = ﬁ )
rae p, U R, — IUIOTHOCTb MW Ta30Bas IOCTOSHHAas (8,314:10°

JIx/(kr-Monb-K) nist cyxoro Bo3mayxa. [ImOTHOCTE cyXoro Bo3ayxa NMpU CTaH-
IapTHBIX ycioBusax - 1,293 kr/m’ | Eciau oOliee maBiieHHE BIAXKHOI'O BO3IyXa
PaBHO p, a MaplUHaIbHOE JABJICHUE BOJSHOTO Iapa e TO MIOTHOCTh BJIAXKHOTO
BO3/1yXa MOXHO OIKCAaTh
P

R,T,’

rae 7,— BUpTyallbHas Temneparypa, pasuas T(1+0,378 e/p).

Ntak, NI0THOCTh BIAXHOTO BO3/yXa OINUCHIBACTCS YPaBHEHHEM COCTOS-
HUS CYXOTO BO3/1yXa, HO C 3aMEHOM UCTUHHOM TeMIIepaTyphl HA BUPTYAJIbHYIO.

Bupmyanvuas memnepamypa — 3T0 TeMmneparypa, KOTOPYIO JOJDKEH ObLI
OBl UMETh CYXOM BO3/1yX, YTOOBI €ro MIOTHOCTh PAaBHSJIACH IJIOTHOCTH JJAHHOTO
BJIQYXHOTO BO3JAyXa C Temmeparypoil 7, JaBJIEHUEM p U JaBJICHUEM Iapa e.
[Tonw3ysach BUPTYyaIbHOM TeMIepaTypoi, MOKHO MPUMEHSTh K BIQXHOMY BO3-
JIyXy YpaBHEHUE COCTOSIHUS M JPYTHMe COOTHOIIEHHUS, CIIPaBEIJIUBBIC IS CyXO-
ro BO3yXa. DTO MO3BOJISIET MOJIB30BATHCS OJTHUM M TEM K€ 3HAUCHUEM ra30BOi
MMOCTOSIHHOM R, .

BuptyanbHas Temmneparypa BCerja HECKOJbKO BBIIIE UCTUHHON TeMIlepa-
Typsl. [Ipu 3TOM Haj0 UMETH B BUAY, YTO BJIA)KHBIM BO3yX MEHEE IIOTECH, YEM
CYXOH (M posnyxa = 29 r/™MONB, M, , = 18 r/monb). Hanpumep, npu t = 0 °C

p:

IUIOTHOCTh CyXOTO BO31yXa pq= 1,276 Kr/M’, a HaCBIIICHHBIN BIarod BO3IyX
UMEECT IJIOTHOCTh p = 1,273 kr/m° .
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OObIYHO BIIMSHUE Mapa CPAaBHUTEIBHO MAaJIO, U JIUILb IPU BBICOKOH BIIaX-
HOCTHU ¥ TeMIIepaType BKJIa NapoB BOABI CTAHOBUTCS 3aMETHBIM.

Hwxune cmou atMocdepsl, mpuieraroniye K 3éMHOW MOBEPXHOCTH, HAXO-
ISTCA 04 HanOOoIbIIKUM faBieHueM. C yBeIMYeHNEM BBICOTHI JIaBIeHUE yObIBa-
€T, a MOTOMY W TUIOTHOCTh BO3/yXa TaKKe CHI)KAETCs: TaK, €CIU Y 3eMHOMU T0-
BEPXHOCTH IUIOTHOCTH BO3/IyXa P B cpeaHeM paBHa 1,258 kr/m* , To Ha BbICOTAX:

e H=5kmp=0,735kr/™m’;
e H=10kMm p=0,41 kr/m°;
e H=20 kM p = 0,087 xr/m" .
VYMeHblIeHre MI0THOCTH BO3AyXa C BBICOTOM MPOUCXOANUT HE TaK OBICTPO,
Kak yMeHbleHue naBieHus. C yBeJIMUeHHEM BBICOTHI CHUKAETCS TeMIlepaTypa
BO3/lyXa, a 3TO 3HAUUT, YTO ATOT (PaKTOp HANpaBIEH HA yBEIMYEHHUE TUIOTHO-
ctu. bonee Toro, B 3aBUCMMOCTH OT TEMIIEpATypbl BO3yXa €ro IUIOTHOCTh Ha
KaKOM-TO JMarna3oHe BBICOT MOXKET HE MEHATHCS, U JaKe YBEIUUMBACTCS IO
CPaBHEHUIO C HIDKENeXAIIMMU coaMH. B mocnennem ciydae armocdepa Heyc-
TOIYMBA, TaK KaK 0oJiee MIOTHBIE CIIOM BO3/lyXa «IPOBAJIUBAIOTCS BHU3, a 00-
Jlee JIETKUE CIIOM «BCILIbIBatOTY. Kak mpaBuiio, MIOTHOCTh BO3yXa HE U3MEPS-
IOT HEMOCPEICTBEHHO, @ PACCYUTHIBAIOT 110 MPUBEICHHBIM BbIILIE (POPMYJIaM.
Hcxons 13 U3I05KEHHOTO MOHSTHO, YTO aTMOC(EepHOe JaBiCHHE JOKHO
YMEHBILIATHCS C BBICOTOM, IMOCKOJIBKY C BBICOTOW YMEHBIIIAETCS CTOJIO BO3/yXa,
HaXO/SIIMNACSA BBIIMIE paccMaTpUBacMoro ypoBHA. OAHAKO 3aKOHOMEPHOCTHh
YMEHBILICHUS AABJICHUS JOBOJBHO CIOXKHAsI U HEOMpEeNIeHHas, 3aBUCAIIAs OT
CJIOKHOM KapTHHBI IUIOTHOCTU Bo3Ayxa. JlJis XapakTepuCTUKA U3MEHEHUS J1aB-
JICHUSI TIPUMEHSIIOT TEPMUH OapuyecKkas cmyneHs; h; — 5TO Ta BBICOTA, HA KO-
TOPYIO HYXKHO TOJHATHCS WM OMYCTUTHCS, YTOOBI TaBIEHUE U3MEHWIOCH Ha 1
rlla. TToHsATHO, YTO ¢ yBETMYEHHUEM BBICOTHI U TEMIEPATyphl BO3AyXa 3HAUCHUE
Oapuueckoit crynenu pacrer. [ns opuenrtauuu: npu 0 °C u npu AaBieHUH,
paBHoMm 1 000 rlla 4; = 8 m/rIla; npu 500 rlla 4; = 16 m/rlla; mpu 100 rlla A, =
80 m/rIla.
3Has 3aKOH pacIpesieeHHs JaBJICHUsI OT BBICOTHI C YUYETOM TEMIIepaTyphl
BO3/lyXa, BJIaKHOCTH, JIaBJICHUS, BHICOTHI HaJ YPOBHEM MOpS M APYTUX Mapa-
METPOB, MO’KHO pellaTh pa3HbIE 3aJlauM C MOMOIIBI0 0apOMETPUUECKON ¢op-
mynvt Jlannaca. OHa CBS3BIBACT TPU BEIMYHMHBI: CPEIHEE 3HAUCHUE TEMIIeparTy-
pol T, , Pa3HOCTH BBICOT Z; U Z; M PA3HOCTH JABJICHUM p, U pi HA TUX BBHICOTAX
g (Zz —4 )J .
RdTm
C momotibio 3To (GOpMYJITBI PEIIAIOT CIASAYIONINE 3a1a4H:
e 0apoMeTpUuecKoe HUBEIMPOBaHHUE (Pa3HOCTh BBICOT JIBYX ITyHK-
TOB);
® pacmpejeieHHe JaBICHUS 110 BBICOTE;
® TIpUBEJCHHUE JAaBICHUS K 3HAYCHUIO HA YPOBHE MOPS;
® ONpeJlieNieHUue CpelHel TeMIlepaTyphl CJIOsi BO3[yXa - 10 U3BECT-
HOM Pa3HOCTHU BBICOT U JABJICHUHN HA 3THX YPOBHSIX.

p2 = plexp (_

25



2. PAINALINA B ATMOC®EPE

2.1. Paguanmonublie (paKTOPBI KJIANMATA

Conapuuviit knumam 3emau. 'TaBHEWIINM >HEPTeTUYECKUM (HAKTOPOM
kinmara Ha 3emuie sBisgercss ConHile. OHO HENPEPHIBHO U3IYyYaeT B MHUPOBOE
IPOCTPAHCTBO OrPOMHOE KOJHYECTBO HEPIUH, oleHHBaeMoe B 3,94'10°° Br.
Ha juck 3eMiy NPUXOIUTCS JHILb 4acTh 3Toi SHepruu, pasHas 1,8°10" Br.

YuuteiBas, 4To 3eMJIsl OKPYKEHA U IPYTUMU UCTOYHUKAMU SHEPTUU CO BCEX
CTOpOH BceneHHOM, cienyeT UMETh B BUAY M3JIyYEHUE 3BE3/ U IUIaHET, KOCMU-
YECKHE JIy4YH B Pa3HBIX YaCTAX JHANA30HA DJIEKTPOMArHUTHOIO CIIEKTpa, OJHa-
KO 0 cpaBHEHUIO ¢ u3inydeHueMm CoiiHIa uX 10y mpeHeOpexumo mana. Ha-
IpUMEpP, €CIU KOJIMYECTBO TeIUIa, nosrydaemoe 3emiueidl o CosHLa, Tak Hasbl-
BaeMas COJHEYHAs MOCTOSHHAs, COcTaBisierT okono 1,37 kBT/M’, To TemmoBoe
n3aydenne Jlynsl He mpessimaer 1,31:107 kBr/M’, a H3IydeHne KOCMHYECKHX
nyueit — 3,46:10” kB1/M°. DHeprus usnydenns JIyHbI MOXKET HOBBICHTh TEMIIE-
paTypy MOBEpXHOCTH 3eMin He Gosiee ueM Ha 5107 °C.

Kpome TemioBoro u3iydyeHusi O4eHb BEIMKO 3JIEKTPUYECKOE U XUMHUYECKOE
Bo3zieiicTBUe Kak CoJiHLA, TaK U KOPIyCKyJsipHoro u3inydeHus: Kocmoca, uro
MMEET KOJIOCCAJIbHOE 3HAUYECHHE /JIs1 PA3BUTHUS 36MHBIX OMOJIOTMYECKUX MPOLEeC-
COB.

N3BecTHO, 4TO SApO 3eMIIM PACKAIEHO A0 BBICOKMX TEMIIEpaTyp — 5—6 ThIC.
rpasycoB. ECTECTBEHHO, BHYTPU3EMHOE TEILIO IOCTEIIEHHO PAacCEUBAETCS B
KOCMUYECKOE MPOCTPAHCTBO, IIOAHUMASICh» U3 TIIYOMH K moBepXHOCTH. OHa-
KO POJIb 3TOTO TEIJIa C TOUYKHU 3PEHUs BO3LACHCTBHS HA KJIMMAT HUYTOXHO. Ero
JOCTaTOYHO JIMIIb JUJISI TOTO, YTOOBI MOBBICUTH TEMIEPATypy IMOBEPXHOCTU
3emun Ha 0,1 °C. cTOYHUK 3TOrO TEIUIa — Paciaj paglioaKTUBHBIX 2JIEMEHTOB.

Takum 00pa3oM, OYEBHAHO, YTO COJHEYHAs panuanus (puc. 2), MOCTaB-
JSIOIIAas Ha 3eMITI0 CBET M TEII0, UMEET BaKHelIee 3HayeHue B (hOpMHUpOBa-
HUU KJIMMAaTa ¥ BOOOWIE B Pa3BUTUU XHU3HU Ha 3emiie. OHa SBISETCS OCHOBHOM
OPUYUHOM IMOYTH BCEX METEOPOJOTMUECKHX IPOLECCOB, MPOUCXOASAIMIMX Ha
3eMHOM MTOBEPXHOCTHU U B aTMOcdepe.

B Mereoponoruu npuHSATO BBIAEISATH KOPOTKO- U JUIMHHOBOJHOBYIO pajida-
nro. KopoTKOBOJIHOBOM Ha3bIBAKOT paguanvio ¢ JiuuHaMu BoaH ot 100 go 4
000 HM. DTOT MMana3oH BKIOYAET B ceOs BuauMbIi cBeT (400—760 HM) U npu-
MBIKAIOIIME€ K HUM YacTOThI, COOTBETCTBYIOLIUE YyJIbTpaduoieToBoMy (MeHee
400 M) u uadpakpacaoMy (cBbitie 760 HM) u3nyueHuro. K 1IMHHOBOITHOBOM
paauanuyu OTHOCAT pajauanuio ¢ JiauHou BoJiHbl OT 4 000 HM 10 100—120 MKM.
OTOT Auana3oH paavaly OTHOCHUTCA K HM3JIYyYEHHUIO 3€MHOM IOBEPXHOCTH U
aTMOoC(epHl.

Ecnn kakoe-To TeJlo MOTJIoIaT paJIdaliio, OHA MEPEXOIUT B APYTHE BUIBI
SHEPIUM (XMMHYECKYI0, OMOJIOTHYECKYI0 U HEKOTOpPbIEC APYyTrue, a TJIaBHbIM 00-
pa3zoM — TemioBy1o). Ilpu uznydenunu teno tepser sHepruro. KBaHT n3iydeHus
Hecet sHepruio E = hv, rae h = 6,62107* x-c (mocrosiauas [L1aHka).
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Puc. 2. Pacnipenenenue B crieKTpe COJTHEUHOHN paauanuu Ha rparuile armocdeps (1)
U y 3eMHOI#i moBepxHocTH (2) pu Beicote Connua 35 °

Temuo, nonyyenHoe 3emiiell y BEpXHHUX rpaHul] atMocephbl, HIET Ha ee Ha-
rpeBaHuEe, HA M3MEHEHHE COCTOSIHHS COJEPIKAILErocss B HEW BOJSHOIO Iapa.
[Tockonbky aTMocdepa nmpo3payHa, TO OOJbIIAs YacTh ATOTO TEIJia JOCTUTAET
NOBEPXHOCTH CYIIM W BOJ M MJET HA HArpPEBaHHWE Pa3JIMYHBIX TE€J, HA U3MEHE-
HUE HX arperaTHOro COCTOSIHMS; YaCTUYHO DHEPrUsl TPATUTCA HA XMUMHYECKUE
peakiuu, 0COOEHHO COMpPSKEHHbIE C OpraHMYecKoi xku3Hbto. Kpome Toro, on-
PEAEIIEHHYIO JOJII0 3HEPruM 3eMJils TepsieT MOCPEACTBOM H3JIy4YEHHUs TeIia B
MHPOBOE ITPOCTPAHCTBO.

ConsipHBIN KIMMAT 3€MJIM — 3TO PaJUALMOHHBIN OajaHC NMpUIIeAIed U 10-
TepsiHHOW »Hepruu. OH ompenensieTcss paclpeiesieHUeM JIyYUCTOW 3HEpruu
ConHila, mocTynaromeid Ha BHEUIHIOK TpaHUIly 3eMHOU aTtmocdepsl. Mepoii
COJIIPHOTO KJIMMAaTa SIBJIAETCS COJHEYHAsl MOCTOSHHAsA, MPEACTABISIIONIAs UH-
TEHCUBHOCTb MPSMOW COJTHEYHOM paJualiiyi Ha BHEIIHEH IpaHulle aTMOCQEpBHI.
Benuuuna cosiHeyHO# MOCTOSIHHOM 3aBHCHUT, TAKUM 00pa3oM, OT (PU3UYECKOTO
cocrosinust CoJHIIA, €ro U3Ty4aTelbHOM CIIOCOOHOCTH, U OT PACCTOSHUS MEXKTY
3emuieii 1 COJTHIEM U HE 3aBUCHUT OT COCTOSIHUSA aTMOC(HEpHI.

MHOrO4YHUCIIEHHbIE U3MEPEHHSI M PacyeThl MOKA3bIBAIOT, YTO IIPU CPEIHEM
paccrosiunu Mexay 3emiieid 1 Connuem (150 mitH. KM) colHe4YHasi MOCTOSIHHAS
ommska k 1,367 kBr/M*. Ho mockonbky paccrosiaue ot 3emun 10 CONHIA B Te-
YEHHUE r0J1a MEHSETCS, BEIMYMHA COJIHEUHOM MMOCTOSIHHOW KOJIeOJIeTCs B Ipeie-
nax +3,4...-2,8 % OT yKka3aHHOTO CpEIHEro 3HauyeHHs. TeOpeTUYECKH MOKHO
NPEICTaBUTh, YTO KOJIeOaHHs ITOW BETUYMHBI MOKET MEHATHCS J€Hb OTO JHS B
3aBUCUMOCTH OT COCTOSIHUS (pu3mueckux npoueccoB Ha CoJiHLE, OJTHAKO ATH
WU3MEHEHHUS I0BOJIBHO MaJIbl U UX JOCTOBEPHOCTD MOKA HE MOATBEPKICHA.

KonunuectBo Temnina, KOTOpOoe NPUHOCUTCA Ha KOHKPETHBIE YYaCTKU MOBEPX-
HOCTH, 3aBUCUT OT COCTOSIHUSI aTMOCc(]epbl, reorpaduyecKkoi MUPOTHl BPEMEHU
roga u T.1. Bemnuuma xe 1,367 kBT/M® XapakTepusyeT HHTeHCHBHOCTb TEIIO-
BOT'O MTOTOKA, MPUXOJISAIIETO K «[PAHUIIE» aTMOCHEPHI.
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VYuurtsiBas, 4yTo, KOrzaa Jero Hactynaer B FOxHoM nomymapuu, 3emis pac-
nonaraercs 6mmxe K COJHITY, MOKHO 0XKHMJATh, YTO KOJIMYECTBO TEIUIA, TOJY-
yaemoe HOKHBIM MoJylapueM, 3aMeTHO OOJiblIe, YEM TEIUIO, MOJy4aeMoe 3a
cBoe Jsieto CeBepHbIM nosymapueM. OIHaKO pacyeTsl MOKa3ajid, YTO CyMMap-
HbIE KOJMYECTBA TEIUIA, NOJYyYaeMble Ka)IbIM W3 MOJIyLIApUH 3a «CBOW» JIET-
HUE MEePUO/Ibl, MPAKTUYECKU OJMHAKOBBI. Je0 B ToM, 4T0 opOuTa 3emiiu npes-
CTaBJIACT COOOM DJUIMIIC. A MEXaHUKa JIBMIKCHUS HEOCCHBIX TEJI, TAKOBA, YTO
yeMm Onmxe K GOKYyCy HaXOAUTCS ATO TENO, TeM 0OJIbIle CKOPOCTh €ro JBUKe-
HUs 110 opoute. B cBs3u ¢ 3TUM, acTpoHOMUYeckoe jieto CeBEepHOro moiyiia-
pus Ha 7 qHer 14 yacoB mIMHHEE 3UMBI, a J1eTo B KOKkHOM monyiiapuu, Hanpo-
THB, Ha CTOJIbKO K€ KOopode cBoeil 3uMbl. [loaTOMYy, XOTS CpeIHECYTOYHBIN
npuxon Temia B CeBepHOM Ioilylmiapuu MeHblle, yeM B FOxHOM, 3a cyer
OoJbLIEH TPOAOKUTEIBHOCTH JIETa CYMMBI UX MPAKTUYECKU HE OTIIMYAIOTCS.

Pagnannio, nmpuxogdumiyr0 K 3€MHOM IMOBEPXHOCTHM HEMOCPEACTBEHHO OT
ConHua (OT COJIHEYHOro AMCKA), Ha3bIBAIOT MPSMOM COJIHEYHOH paauanuei, B
OTJIMYUE OT pajualii, paccessHHou B atMocdepe. U3-3a ynanennoctu ComHila
BCE JIy4H, IPUXOASIINE Ha 3EMIIIO, MOKHO CUMTAThH MMAPAJLIEIbHBIMHU.

[IpUTOK NPAMON COITHEYHOU pagualvyi Ha 3€MHOM ITOBEPXHOCTU WIIM Ha JIIO-
OOM BBILLIEEKAILIEM YPOBHE B aTMOC(EPE XapaKTepu3yeTcss MHTEHCUBHOCTHIO
pamuanuy I, T.e. KOJIMYECTBOM JIYYHCTOI SHEpPruH, mocTynaroummm Ha 1 M° B 1
c. C yueTom paccesinusa B aTMochepe MHTEHCUBHOCTb OyJIET MPEACTaBIATh CO-
001 TOJIF0 OT COJIHEYHOM ITOCTOSHHOM.

&, g C
Puc. 3. [lpuTok comHeyHOU paavialii Ha MOBEPXHOCTh AB, mepneHAuKyIJISIpHYIO K
Jy4yam, U Ha TOPU30HTAIbHYIO IOBEPXHOCTh

[ToHATHO, YTO NOBEPXHOCTb S, pAacHOJIOXKEHHAsT NEPHEHAUKYIIPHO K
COJIHEYHBIM JIy4aMm, MOJYyYUT MaKCUMAJIbHOE KOJMYECTBO 3Hepruu /. Ecnu myun
najarT Ha miomaaky S’ mox yrmioMm o (puc. 3), HHTEHCUBHOCTb paJihallNU
YMEHBIIUTCS (TaK Kak MpH ATOM YBEIMYMBAETCS IUIOIIAJb 00JydyaeMou IO-
BepxHocTH). [lotok paguanuu /' npu 3ToM Bolpaxkaercst I = [ sin o. W3 sToro
clelyeT, 4TO MaKCHUMallbHasi MHTEHCUBHOCTh PaJHALMM HUMEET MECTO, €CIU
ConHue HaxoauTcs B 3eHUTE. JKUTENsIM MIMPOT 0oJiee BBICOKUX, YEM TPOIHUKHU
HUKorja He yBuaeTh ConHua B 3eHUTe. MIHOTr1a MHTEHCUBHOCTh pajUally 13-
MEPSIOT HE JUIsl BCETO MOTOKA JIy4el, JOCTUTAOIIUX TOBEPXHOCTh 3EMJIH, a JIIs
ONPEJEICHHOr0 IUaIa30Ha UiIM AAKe JUIsl OYEHB Y3KOI0 y4acTKa CIEKTpa.
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M Loc/m? BcerencTsue TOro, 4to Ha IOJIIO-

13410 ca siyun CoJiHLa nmajaroT noja Ooiee
OCTPBIMHU yIJIAaMH M YTO 4YacCTh roja
11730 OHH BOOOIIE HE 00TyUJarOTCsl, TOJIO-
rod ca moay4daroT okoJio 42 % ot temna,

10060 MOCTYIAIOIIETO 32 TOJ K DKBATOPY.
B 3aBucuMocCTH OT IIMPOTHI MECTHO-
8380 — CTU I'OZ0Basi CyMMa COJIHEYHOM pa-
flemo IUAIMM MEHSAETCS B 3HAYUTEIbHOM

6700 nuanas3one. CaMble pe3KUe HM3MEHE-
HUS MPOUCXOIAT IMPU MEPEXONE OT
50 mo 60° mmpots! u ot 40 mo 50°
LIUPOTBHL.

['ogoBas cymMma COJIHEYHOW pajaua-

U OCOOEHHO BEJIWKAa B MaJlo00-

JAYHBIX CYOTPONMUWYECKUX ITyCTHI-

Hsx, a B CeBepHoii Adpuke noctu-
0 75 30 35 50 75w, reer 8.4:10%-9.2:10° Mx/m’. 3ato

HaJ| MPUAKBATOPUAIBHBIMU JIECHBI-
Puc. 4. TlonyromoBele CyMMBI COJTHEY- MM OOJIACTAMH C WX OOJIBIIIOW 00-

HOM pajiMaliii Ha BEPXHEHW IPAHHLE aTMO-  JIaYHOCTBIO (Han OacceliHaMM pek

cdepsl U ee U3MEHEHHE C IUPOTO. Awmazonku 1 Konro, nan UHponesu-

eil) OHHM CHIDKEHBI 10 4,2-103 —
5,0-10° MDx/m.

Oxono 60° mMpoThl 000X MONYIIAPHIA T'OJOBBIC KOJIMYECTBA CyMMap-
HOM pafuamuu cocTaBisioT 2,5-10° —3,3-10° MJIx/m’.

Pacnpenenenue CyTOUYHBIX, MOJYTOJIOBBIX U TOJOBBIX CYMM COJIHEUHOW pa-
JUalUK, TTOCTYNAOIIMX HA BEPXHIOK IpaHUIly aTMOC(hephl, XapaKTepu3yeT CO-
JISIPHBIN KIUMaT 3eMiId, 00yCIOBJICHHBIN aCTPOHOMUYECKUMHU (PaKTOpamu: BbI-
COTOM, CKJIOHEHHEM M yJaneHHOCTbio CouHIla U reorpaduyecKkor MHPOTOM.

['paduix n3MeHeHUs MOIYTOIOBBIX CYMM COJIHEUHOM pajualiuy Ha BepXHEH
rpanuiie atmocdepsl (puc. 4) AaeT CpaBHUTEIBHO MPOCTOE, HE YCIOKHEHHOE
B3aMMOJICHCTBUEM C 3€MJI€H, pacHpelesieHHe COJIHEYHOIo TeIia, U HMEET
Oonpiioe kimMMatudeckoe 3HadeHue. CONSpHBIA KIMMAT JaeT TOT KpalHHMA
npees BO3MOXKHBIX CYMM COJHEYHOW paJualiii, KOTOpbIe Mojydana Obl 3eM-
Hasl MMOBEPXHOCTh MpHU a0COIIOTHO Mpo3padHoil atMochepe. Bmecte ¢ TeM oH
OOBSICHSIET BaXKHEUIIME 4YepThl B TOJOBOM XOJIe, a TAKXKE B pacHpeaesiCHUU
TEMITepaTyphbl BO3[yXa W B Pa3BUTHH aTMOC(EPHON NHUPKYISAIUNA HA Pa3HBIX
HIMPOTHBIX 30HAX 36MHOTO IIapa.

5030

3350

1680

2.2. llpssmast paananus

KosnuecTBo npsiMoOii COJIHEUHOUM pajidaliuu, U €€ paclpeieicHue M0 36MHOM
MOBEPXHOCTH 3aBUCST OT LIUPOTHI, MPO3pAYHOCTH aTMOcdepsl U obnayHoctu. C
y4eToM ocliabyieHus paguaiuy B 0e3001a4HOM HeOe pacCUMTHIBAIOT TaK Ha3bl-
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BacMbI€ BO3MOXHBIC 3HAUEHUS paavaliii. DTU 3Ha4YeHUs npumepHo Ha 40 %
MEHbIIIE COJIHEUHOW paJualliyd Ha ypOBHE rpaHullbl atMocdepbl. OTKIOHEHUS
BO3ZHHKAIOT 32 CUET Pa3jINuuii B IPO3pavyHOCTH atMochepsl. Hampumep, Ha 1mo-
Jr0cax oHa HauboJjee Mpo3payvHa, TaKk KaK Tam HET MbUIEBBIX Oypb, MPOMBIIII-
JICHHBIX BBIOPOCOB, BYJIKAHOB U T.II.

B peanbHBIX K€ YyCIOBUSAX YBEJIMUYECHHUE MPO3PAUYHOCTU aTMOC(EpPHI K MOIIO-
caM MEePEeKPHIBACTCS BIUSHUEM 00JIAUHOCTH, KOTOpas Kak pa3 U pacTeT Mo Mepe
NPUOJIMKEHUST K TIOJISIPHBIM 00JacTsM (Kkpome AHTapkTtuasbl). [ToaTomy neicr-
BUTEIIBHBIC CYMMBI MPSIMON COJIHEUHOW pajdallii Ha 3EMHON IMOBEPXHOCTH
CYIIECTBEHHO OTJIMYAIOTCS HE TOJIBKO OT COJIIPHOH, HO M OT BO3MOXXHOM TpHU
o6s1auHOM Heoe.

2.3. Paccesinnasi paguanus

YMeHbLIEHNE AEUCTBUTEIBHOTO KOJMYECTBA IIPSMOUN paJhalvu 110 CpaBHE-
HUIO C BO3MOXKHOH Mpu 0€30071a4HOM HeOe YaCTUYHO KOMIIEHCUPYETCSI TPUTO-
KOM PacCesHHOM COJHEYHOM panuanuu. Ha BenuuuHy paccessHHOM paauanuu
OKa3bIBAIOT BIMSHUE pa3inuHble (akTopbl: BeicoTa CONHIA HAJ TOPU30HTOM,
IPO3PavYHOCTh aTMOC(hephl, CoIepKaHUE U COCTOSIHUE BOJBI B aTMoc(epe, ajb-
0elo 3eMHON MOBEpXHOCTH. PaccesHHas paauanus YBEJIMYMBAETCA BMECTE C
POCTOM MPSIMOM pajnalvy, HO €€ J0JI1 B CYMMapHOM IIOTOKE PacTeT ¢ yMEHb-
meHreM BeIcoThl CoJIHLIA M TPO3payHOCTH aTMocdeprl. B 1HU co cpenHeit 00-
JIAYHOCTBIO J0JIs1 PACCESHHOM paguanuu coctaBiseT 43 %, a B ICHbIE THU OKO-
10 13 %.

Haubonee Benuka paccesitHHas paauanus B NPUIKBATOPUAIbHOM 30HE C €€
BBICOKUM ToJokeHueM ConHua v 6016110 007a4HOCThIO MPEUMYLIECTBEHHO
Ky4eBbix (popm. 3onHa 20 — 30° mMpOTHI, MeHee oblauHas, MMEET OKOJI0 68 %
paccessHHOM paJualuy MO0 CPABHEHUIO C AKBaTOpUaibHOU. B 0Ooree BBICOKHX
IIMPOTAaX M3MEHEHMsI HEBEJIMKH: 3TO O3HAYaeT, YTO YMEHBIIEHHE BBICOTHI
CounHIla MOYTH NOJHOCTHEO KOMIIEHCUPYETCS YBEJIMYEHUEM 00JJAUHOCTH.

B riry00OKuX BHYTpEHHHMX paiioHaX KOHTMHEHTA JI0JIsI PACCESTHHON pajnaliu
B 00ILEM €€ MPHUXOJAe Ha TOPU3OHTAIBHYIO MOBEPXHOCTh COCTaBIsiET MeHee 50
%, a B mycThIHAX OHa yMeHbIaeTcs 10 20 — 30 %. Bo Bcex oCTaIbHBIX YaCTSIX
3eMHOI0 IIapa paccestHHas pajguanusi AaeT OOJblIe MOJOBHHBI, a B HauboJsee
o0nayHbIX palioHax, Harpumep y nojsipHoro kpyra, 80 — 100 %. B Exarepun-
Oypre 1oy paccesHHON paaualnuu cocrasiseT B uoHe = 40 %, a B nekaOpe —
1o =~ 80 %.

2.4. Ann0e10 3¢eMHO OBEPXHOCTH

He Bcsa magaromasi Ha 3eMHYIO TTOBEPXHOCTH COJTHEYHAs! pajidalivs MOTIIO-
IIaeTcsl €10 W IpeBpaiaercs B Temio. YacTh ee oTpaxkaeTcsl MOJCTUIAIONIEH
MIOBEPXHOCTBIO |, CIIEIOBATEILHO, TEPIETCS. ITa MOTEPS paaraIii 3aBUCUT OT
BEeITMYMHBI aTh0EI0 3€MHON MOBEPXHOCTH, T.€. KOd(PPUIMEHTa OTpaKeHUS.
3HadeHus anb0e0 sl HEKOTOPBIX BUIOB TOBEPXHOCTH MPUBEICHBI B TA0II. 1.
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Tabauma 1
Cpennue 3Ha4eHUs ATb0EI0 €CTECTBEHHBIX MMOBEPXHOCTEHN CYIIN

Buj noBepxHoctu Anp06eno,%
VY CTONUMBBINA CHEXHBIN MOKPOB B BBICOKUX IIMpoTax (6o- | 70-80

nee 60° c.u.)

Y CTONYUBBIA CHEXKHBIN ITOKPOB B YMEPEHHBIX IIIMPOTAX 45-50
(menee 60° c.m.)

HeycroiunBbiii CHEXXHBIA TOKPOB OCEHBIO 18

Jlec npu yCTOMYMBOM CHEXHOM IOKPOBE 14

Tynnpa 6e3 CHE)KHOTO MMOKPOBa 28
XBOMHBIN JIEC 15
IlycThins 35

Anp0eno 3eMHOI MOBEPXHOCTH U3MEHSETCS B CBSI3U CO CMEHOM JiaHamad-
HBIX 30H, & B YMEPEHHBIX U BBICOKUX IIMPOTAX €I1I€ U CO CMEHOW CE30HOB Toa.
Hawunbonee Bricokoe 3HaueHue anboeno Habmoaaercs B Aurapkruae — 80-86 %,
U MaJi0 MEHSAETCS B rOAOBOM Xojie. AibOen0 BOAHOW MOBEPXHOCTU B CPEAHEM
MEHbIIIE MOBEPXHOCTEN CYIIM U 3aBUCUT OT yria naaeHus jdyuyed ConHua. Ajb-
0e10 MPSMBIX COJIHEYHBIX JIy4el M3MEHSETCS OT HECKOJBKUX IMPOIICHTOB IPH
6ombmioi BeicoTe Connna u moutu 10 100 % npu HU3KOM €ro CTOSTHUU (TIOJTHOE
oTpaxkeHue, 3epkasibHoe). Ponb anpbeno B popMupoBaHUU KiIMMaTa BeChMa Be-
nuka. Tak, Mbl YIIOMHHAJIHM, YTO UHTEHCUBHOCTh PaJUalliM, TOCTUTAIOLIECH IO-
BEPXHOCTU AHTapKTHUbI, BbICOKA OJaroaps Mpo3payHOCTH BO3AyXa U HU3ZKOH
00JIa4HOCTH; OJIHAKO M3-3a BBICOKOT'O aJbOE0 JbJa U CHEra Mnoriomaemas J10-
JIs1 paJvialiiil OY€Hb Maya. B MeHTpe KOHTHHEHTOB 00JaYHOCTh TaKKE MEHBIIIE,
YeM HaJ| OK€aHaMH, U MPUTOK paguanuu 0osbiioil. OgHako u anpbeno ux, 0co-
OeHHO B Jiekabpe, ropasio 0oJiblie, 4YeM y BOAHOM MoBepxHOCTH. Takum oOpa-
30M, pa3HOE alb0e0 OKEAHOB MU KOHTMHEHTOB B OTJIEIbHBIE MECSIIbI MOJHO-
CTBIO JIMKBUAUPYET MPEUMYIIECTBO MOCJIEIHUX B IMOCTYIICHUH CYMMapHOM
COJIHEYHOW pajuaiuu.

2.5. D dexkTUBHOE U3TydeHHE 36MHOM MOBEPXHOCTH

[Tpu noacuere paguanMOHHOTO OajlaHCa KpOME OTEPH OTPAKEHHOM KOPOT-
KOBOJIHOBOM pajaliii He0OXOAMMO YUUTHIBATh PacXo/l paguallMOHHOTO Teria
B pe3ynbrate 3¢ (EKTUBHOTO IMHHOBOJIHOBOTO H3IYYEHHS MOJCTHIIAIONICH
IIOBEPXHOCTH.

Benuunna 3¢ ¢GeKTHBHOTO M3IydeHHs ONPEENIIeTCS B OCHOBHOM TeMIIEpa-
TYypO# MOJACTHIIAIONICH MOBEPXHOCTH, TEMIEPATypHOU cTpaTHU(HUKALIMEH aTMO-
cdepsl, BIArocoAepkaHUeM BO3AyXa U 00Ja4HOCThIO. CyIIecTBYIOT HOJIYy3M-
nupuueckue GopMyiibl, IO KOTOPHIM C UCIOJIb30BAHUEM NEPEUMCICHHBIX Ma-
paMEeTpOB MOXHO PacCUUTAThb MECSYHbIE CyMMbl 3(()EKTUBHOIO HU3ITyUEHHUS,
HaIpumep:

31



E* = E, (1 -cn) + AE,
rie  E* —»sddexTuBHOE M3NMyUeHME;
E, —3hdexTuBHOE U3nydYeHUe mpu 6e3001a9HOM HEOE;

¢ — K03 PUITMEHT, 3aBUCSIINN OT PU3NUECKUX CBOWCTB

o6:akoB (ot 0,5 Ha 3xBaTope a0 0,82 Ha mupore 75°);

1 — CPeIIHssl MeCSTYHAsi 00JIaYHOCTh B JIOJISAX €AUHUIIBL

AE — mompaBka K 3¢G(EKTUBHOMY H3IYYEHHUIO, OOYyCIIOBIEHHAs
Pa3HOCTHIO TEMITEpaTyp MOACTUIIAOIIEH TOBEPXHOCTH U BO3yXa.

['ogoBeie BenmnuuHbl 3HPEKTUBHOTO M3IIYUCHHS HA 36MHOM IlIape M3MEHS-
I0OTCA TI0 CPAaBHEHHMIO C BEIIMYMHAMU CYMMapHOW paJuallid 3HAYUTEITHHO
menbie: or 1,3-10° mo 3,3-10° MJ1>I</(M2-r0ﬂ). D10 00YyCJOBJIEHO 3aBUCHUMO-
CTBIO 3((HEKTUBHOTO U3IYUYEHUSI OT TEMIIEpaTyphbl U aOCOMIOTHOMN BIAXXHOCTH U
IMPOTHUBOIOJIOKHBIM HMX BIUSHUEM Ha HEro. YBEJIWYEHHE TeMIepaTypbl He
TOJIBKO CIIOCOOCTBYET yBEIMYEHHIO 3()(PEKTUBHOCTU M3IYUYEHUS, HO U OIHO-
BPEMEHHO MPUBOJUT K POCTY BJIAroCOAEpX aHUs BO3TyXa, KOTOPOE YMEHBIIAET
3TO UBIIyYCHHE.

HaunGonpmme cymmbl 3QGEKTHBHOTO M3ITydeHUs] HAOIIOAI0TCSI B TPOIIH-
YeCKHX MyCTBIHAX, TJIe OHU HOCTUraioT 3,3-10° MJx/(M>Tox). CTomb GobIIoit
pacxoji JUIMHHOBOJHOBOW pajuvaliiu 371eCh OOYCJIOBIICH BBICOKOH TeMIIepaTy-
POl MOJCTUIIAIONIEH TOBEPXHOCTH, CYyXOCThIO BO3AyXa U 0€3001a4HBIM HEOOM.

Ha Tex ke mmpoTax, HO Ha OKeaHaX M3-32 YMEHBIIEHUSI TEMIIepaTyphbl, MO-
BBIIICHHS BJIAXXHOCTH M OOJIAYHOCTH W3JIyYEHHE BJIBOE€ MEHbIIE M COCTaBISET
oxono 1,5-10° MJIx/(m>Tox). B paiione 6051 mupoTsl 3(peKTHBHOE H3ITyUe-
HUE 3€MHOM IMOBEPXHOCTU KOJEOJETCS] OT 1,7-10° mo 2,1-10° MI[)K/(MZTOI[).
HanMeHbIIne moTepu AJIMHHOBOJHOBOW pajvalliyd UMEIOT MECTO B IOJISPHBIX
CTpaHax.

2.6. PaananvoHHBIN 0aJIaHC

PapnanmonHeiM OamaHCcOM, WM OCTAaTOYHOW paauarved MoJACTHIIAIOIICH
IIOBEPXHOCTU B, NPUHATO HAa3bIBaThb PA3HOCTh MEXIY paauanuend By, morio-
IIEHHOM 36MHOM MTOBEPXHOCTHIO, M 3P (PEKTUBHBIM H3ITydeHHEM E*:

B =B,-E*,

r7ie B,— MOTJIONICHHAs pajualys, Wik 0aJaHc KOPOTKOBOJIHOBOHW paJHaIlui,

paccYUTaHHbIN 110 popMyIIe
B, = o(d-4),

rae O — cyMMapHas paauarus (psiMasi 1 paccesintas); 4 — aap0eo.
Benuunnel paauanmonHoro 6ananca 5,0-103 -5 ,5-103 MI[)K/(MZTOI[) SIBIISTFOTCS
MaKCHUMaJIbHBIMU, M PACIOJIOKEHBI B HAMOOJEEe >KAPKUX OKCAaHWYECKUX pai-
OHaXx, HAIIPUMeEpP, CEBEP APABUICKOTO MOPS U BEHTaAIbCKOr0 3aiMBa, a TAKXKE B
TPOMUYECKUX IIUPOTaX ATIAHTUYECKOro M THXOoro okeaHoB. 3jech OanaHC B
CUJIy MEHBIIIEH OTpa)kaTebHOW CITIOCOOHOCTH BOJIbI OKA3bIBACTCSl OOJIbIIIE, YEM
€ro BeJIMYMHA Ha cylie. BennunHbl pagualiMOHHOrO OajlaHca B CaMbli XOJIO/-
HBIM U CaMbIi TEIUIbIA MECALbI IPUBEICHBI HA pUC. S U 6.
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MakcumalbHBI paJiMalliOHHBIN OallaHC Ha CyIle OOBIYHO HE MPEBBIIIACT
3,0-10° -3.,5-10° MI[)K/(M2'FOI[) 1 HaOmromaeTcs B palloHaX, OTIMYAIOIIUXCS
CpPaBHUTEJILHO HEOOJIBIION 00JIaYHOCTHIO, OOJIBIIION BIAKHOCTBIO.
MuHuManbHbIE BEJIMYUHBI paMallMOHHOr0 OajaHca Ha KOHTUHEHTAaX B TPOIIU-
gecknx mupotax [2,0-10° —2,5-10° MJ[x/(M*rox)] XapakTepHbI KaK IS MajIo-
00JIaYyHbIX, HO OYEHb CYXHUX PalOHOB TPOMUYECKUX MYCThIHb, TaK W JJIsS pail-
OHOB C OOJBIION TUIOTHON OOJAYHOCTHIO W OOWIHMEM JOXACH (KaMepyHCKOe
nobepexne ['BuHeickoro 3anuBa). [lepBbie - MHOTO MOTy4aroT Teria, HO MHOTO
U oTHaT (3PQGEeKTUBHOE HU3IIyUYEHHUE, BHICOKOE anb0e0), BTOpbIE - M3-3a 00-
JAYHOCTH Majo 00JIy4aroTCsl.

B 30He TyHApHI 6amanc B cpexreM pasen 0,5-10°—0,7-10° MDx/(M*rox), B
some Taiirn — 0,7-10° — 1,0-10° MI[)K/(Mz-FOI[), B 30He Jecocremeii 1,2-10°—
1,8-10° MJx/(M*ro).

Oco0eHHO HM30K paJMaIlOHHBIN OanaHC B MOJSPHBIX O0JACTAX, TNIE €ro
3HayeHrue MeHblie 0: B ApKTUke —0,08-103 MI[)K/(MZ-FOI[), HA JIEASHOM KYIIOJIE
B Ipemmanmun -0,15-10° MJDx/(M*rox); B Amntapkrume 6amanc -0,35-10°
M/JIx/(M>Toz) (3a CYET TOTO, YTO MPUXOMHUT TEILIa MEHbIIE, YeM H3IydaeTcs, a
€ro U30BbITOK MPUXOAUT C BO3AYIIHBIMU U THUAPOTCUCHUSIMU OT OOJI€e TeIlIbIX
30H).

Paznuuune B painaliMOHHOM HarpeBaHUU MOBEPXHOCTU BOJBI U CYIIH — OJI-
Ha U3 IPUYMH, OOYCIIOBIMBAIOIINX TNIyOOKOE B3aMMONPOHUKHOBEHUE BIHSHUN
CYILIA U MOPsI, OHO XapaKTepPHO JJIsl BCEX IIMPOTHBIX 30H 3€MHOTO IIapa.

2.7. TenjioBoi 0aj1anc

Pamnanmonnsiii 6amaHc 3eMHON MOBEPXHOCTH KaK OCHOBHOM TOKa3aTellb
KJIMMaTa MECTHOCTH MMEET BIIOJIHE CaMOCTOSTEIbHOE 3HAaUCHME KaK OCTaTOu-
Has paguanus. B To ke BpeMs OH SIBJISIETCS BaXKHEWUIIEH COCTABISIOLIEH TEILIO-
Boro Oaynanca. Ha 3eMHON MOBEPXHOCTH MPOUCXOJUT MpeoOpa3oBaHUE pajua-
UOHHOTO TEIUIA: YacTh €r0 pacxXxoayeTcs Ha UCIApEHUE, 4acTh — Ha Harpesa-
HUE BO3/lyXa, 4aCTh — HA HarpeBaHHE MOJCTUJIAIONICH MOBEPXHOCTHU (ITOYBBI
WU BOJIbl). B COOTBETCTBUM C IPUXOJIOM M PACXOJOM TEIlJIa IO OTHOIICHUIO K
MOJACTHJIAIOIIEH MOBEPXHOCTH COCTABJISIIOIIME TEINIOBOrO OajlaHca MOTYT UMETh
MOJIOYKUTEBHBIE WIIK OTPULIATEIbHBIE 3HAUYCHUSA

+B=+ZV +P+ A,

rie B— paauandoOHHOE TEIIO;

ZV —4acTb TeIlIa, pacxoayeMasi Ha UCIIapCHUC;

P— 4acTh TeIla, pacXxoyeMas Ha HarpeBaHUE BO3yXa IMyTeM TypOyJIeHT-

HOT'O TEIJI000MEHa;

A—4acTh TEIJIa, pacXoJayeMasl Ha HarpeBaHUE BOJAbI UJIU IMOYBHI.
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DOTH KOMIIOHEHTHI OallaHca JOBOJBHO CIIOKHO COCYMTaTh. JlemaTb 3TO
MPUXOAUTCS TOTYIMITMPUIECKAM ITyTeM, Korjga B (GOpMysbl BBOIAT Oe3pas-
MepHBbIe KO PUITMEHTHI, TPHOTMKAIONTUE PACYETHI K PEATHHO OTPEICIsIEMbIM
napametpam (puc.7, 8).

PaccmoTpuMm mepBbIif WieH 3TOro ypaBHEHUs! ZV . 3aTpaThl TeIia Ha UC-
napeHue HaJl CylIel ¥ OKEaHOM CYIIECTBEHHO Pa3InyaloTcsi. DTO MOXKHO O0b-
SICHUTh, BO-TIEPBBIX, OTPAaHUYCHHOCTHIO 3aI1aCOB BJIard Ha CYyIIIE 10 CPAaBHEHUIO
C OK€aHOM M, BO-BTOPBIX, PA3TMYHEM METCOPOJIOTHICCKUX YCIOBUHN JIJIsl TIOTEPU
BJIaT'y C ATUX MOBEPXHOCTEH. Paznuuue 3aTpar Temia Ha UCHapeHue Ha Cylle
OKEaHe HMeEeT OOJIbIIOe 3HAaYeHHE B KIMMAaTOOOpa30BaHHH, B YaCTHOCTH B
GhopMUPOBAHUH PEKUMA BO3TYIIHBIX TCUCHUH.

2.8. Cpeanne romoBble 3HAYEHHS 3aTPAT HA UCNIAPEHHUE HAJl CylIed M OKea-
HOM B CeBepHOM MOJIyIIAPUHA

Manble 3aTpaThl TeIla Ha CylIe MOTYT UMETh MECTO B PErHMOHaX, OTJIH-
YaIOLUXCsl OY€Hb OOJBIION CYXOCTbIO, CIEA0BATENbHO, HEJOCTATKOM BJaru B
MIOYBE, a TAKXXE BO BJIAXHBIX U XOJOJHBIX 30HAaX, IJIe OTHOCUTENIbHAs Biara
onu3ka k 100 %, T.e. B OJASPHBIX 00JIACTSX.

Hau6omsiee kommaectBo temia (Gomee 2,4-10° MJDx/m”) 3atpaunBaeTcs
Ha MCTIApEeHHE C CYIIHU B 30HAX BJIAXKHBIX SKBATOPUAIBHBIX U CyOIKBAaTOpHUAIb-
HBIX KJIMMaTOB 0€3 CyXHUX NEPUOIO0B.

Ha okeanax rogoBble 3aTparhbl TEIJIa HA UCHIAPEHHE B TPOIUKAX U CyOTpO-
nuKax Moryt gocturath 40-10°—45-10° MJ[x/M® 5T0 03HaYaer, uTo UCHapseTcs
CJION BOJIBI TOJIIMHOMN 1,5 1 gaxke 2 M.

Ho Ooubliie Bcero Tpaturcs TEIUla HA MCMApEHUE B pailOHAX C TEIUIbIMU
okeanndyeckumu TeueHusiMu (I'onsderpum, Kypocno). 1o 00ycnoBieHo, ¢ of-
HOM CTOpPOHBI, BBICOKOW TEMIIEPATYPOIl 3TUX TE€YEHUM (MX MOBEPXHOCTH) H, C
JIPYTOM CTOPOHBI, Pa3BUTON aTMOCGHEPHOM IUPKYJISIHUEH, Ompeaestomen
OO0JIbIIME CKOPOCTH BETPA U BJIArOHACBIIIEHHOCTh BO3yXa. 3J1€Ch NOTEPHU TeM-
Ja Ha UCIIapEHUE MPEBBIIAIOT BEIUUYHHY paJualMoOHHOro Oananca. 1ot aedu-
LIUT KOMIIEHCUPYETCS MPUTOKOM TEIUIA C TEIIBIMA OKEAHUYECKUMH BOJIAMH.

B 3uMHee BpeMsi OKeaH CWJIBHO MCHApseT U TepseT MHOro termia (a0
0,8-10° M/Ix/M”). DTO OOBSICHSIETCS HU3KOi aBCOIIOTHOI BIAXKHOCTBIO BO3LYXa
Y 3HAYUTEIbHBIMU CKOPOCTSIMU BeTpa B 3uMHee BpeMs. JIetom BO BHETponuye-
CKHMX 30HAaX OKEaHOB HCIIAPEHUE M, CIIEIOBATEIbHO, 3aTpaThl TEIIa PE3KO CO-
Kpaiarorcs (6osee BbICOKasi BIaKHOCTb, MEHBIIE CKOPOCTh BETPA).

B npOoTHBOIIONIOXKHOCT OKEAHUYECKUM YCIIOBUSIM B XOJIOJIHOE BpeMsl roja
Ha OOIIMPHBIX TEPPUTOPHUAX KOHTHHEHTOB MCHApEHUE Pe3KO cokpamaercs. [1o-
ATOMY 3aTpaThl TEIUIa Ha ucnapeHue Hesenuku 0,4 MJx/M” B Mecsint. B mione
e B CpeIHEM Ha MCIIapeHne TepseTcs mpuMepHo 1,6 MJ[x/M’.
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Paznuune knmmMaTndeckux yCiaOBUM Kak Ha MOBEPXHOCTH MHUpPOBOTO OKea-
Ha, TaK U Ha CyIle IPUBOJUT K TOMY, YTO reorpaduueckoe pacnpenesieHue 3a-
TpaT TeIJia Ha UCIapeHue, a TAKXKE UX TOJOBOM XOJ MMEET CI0XHBIM XapakTep
U TIpUOOpETaeT CYIECTBEHHbIE 30HaNIbHBIC 4yepThl. [loBepxHOCTH MuUpOBOro
OK€aHa U KOHTHMHEHTHI BIUIOTh JIO BBICOKUX IIUPOT B CPEHEM OTAAIOT TEILIO B
atMocdepy. B Tponuueckux o01acTAX OKEaHMYECKas MOBEPXHOCTh OTIAET C
MOMOIIBIO TYpOYJIEHTHOTO MOTOKA CPABHUTEIILHO HEMHOT'O Terjia. JTo 00bsic-
HSIETCS, TJIAaBHBIM 00pa3oM, OTCYTCTBUEM 37€Ch OOJBIINX KOHTPACTOB TEMIIepa-
TypbI IOBEPXHOCTH BOJbI U BO3yXa.

Haobopor, B paifoHax ¢ TEIJIbIMH OKEAHUYECKUMU TEUCHUSIMH U KJIMMAaTHU-
YECKMMHU KOHTpPAaCTaMH CYIIM W OKE€aHa B YMEPEHHBIX M BBICOKHX IIHPOTAX
OosbIIast pazHUIla MEXy TEMIIEpaTypoil BOJBI M BO3[yXa CIOCOOCTBYET yBe-
JUYeHHIo TypOysieHnTHoro notoka termia (I'onsderpum, Kypocuo). Hanpotus, B
30HaX XOJIOJHBIX TEUCHHWH TETUIOOOMEH C TOBEPXHOCTH BOJBI OCIabeBaeT, U
nake oOpeTaeT 0OpaTHBIN 3HAK.

Ha cymie typOysieHTHbI TOTOK ¢ pocToM mUpoThl (0T 0 10 90°) ymeHb-
maetcs. Haubonbliiee 3HaueHWe MOTOKAa — B TPOMUYECKUX MYCTHIHAX, MUHU-
MaJIbHOE — B MTOJISIPHBIX 30HAX.

B AHTapkTuae noactuwiaronias NoBEPXHOCTh HACTOJIBKO BBIXOJIOKEHA, YTO
31eCch TYpOYJIEHTHBIM MOTOK HMMEET OTPUIATENbHBIA 3HAK M COCTaBISET -
0,15 10°- -0,35 10° MI[)K/M2-r0z[, a B 30HE CTOKOB BETPOB Ja)K€ JOXOIUT JI0 BE-
mmand -0,5-10°... -0,7-10° MJIx/M>ros. Takum 06pa3oM, B AHTapKTHIE TYpOy-
JIEHTHBIN MTOTOK HE YHOCUT, @ IPUHOCUT TEILIO.

2.9. IloacTuaawnias NOBEPXHOCTH U €€ PoJib B JOPMUPOBAHMH KJIUMATA

[ToncTunaromas MOBEPXHOCTh OKa3bIBae€T OOJIBLIOE BIIMSHUE Ha BCE CO-
CTaBJIAIOIINE PaIMallMOHHOIO U TEIUIOBOro OanaHcoB. He MeHee BaxkHa ee poiib
U B 00ILeH HUPKYJIALNUNA aTMOC(EPDI, IPEkKAE BCETO B POPMUPOBAHUU U TPAHC-
¢dopmarun reorpapuuecKux TUIOB BO3IYIIHBIX Macc.

Haubonee cymiecTBeHHOE W BeCbMa pa3lIMYHOE BIUSHUE HA KIUMAT OKa-
3bIBAIOT JIBA OCHOBHBIX BUJA MOJICTUIIAIOIIEN TOBEPXHOCTH — BoAA U cyma. [lox
BO3/ICCTBMEM BOJAHOM MOBEPXHOCTH U CYIIM BO BCEX 30HAX 3€EMHOI0 1Iapa CO3-
JAIOTCS J1Ba COBEPILUEHHO PA3JIMYHBIX THUIA KIMMAarTa: MOPCKOW M KOHTHUHEH-
TaJpHbIM. BMecTe ¢ TeM Kak BOJHAs MOBEPXHOCTh, TAK U MOBEPXHOCTh CYLIH
camMu 1Mo cebe HEOJHOPOAHBI. B okeaHax ecThb TEIUible U XOJIOJHBIC TEYCHUS,
pasznuuus TIIyOMH; Ha MOBEPXHOCTH CYIIM MMEET MECTO pa3zHoobOpasue Gopm
penbeda, MoYB, HATMYME WU OTCYTCTBUE PACTUTENBHOCTU U T.A. B cooTBeTcT-
BHUM C OTUM KakK BOJHAs MOBEPXHOCTb, TAK U Cylla B OAHOM U TOU K€ KIMMaTH-
YecKOM 30HE MOTYT OKa3blBaTh pa3zHOOOpa3Hoe BiusHUE Ha kiuMar. Ocoboe
BIIMSHUE HA METEOPOJIOTMYECKUE IPOLIECCHl OKa3bIBAIOT TEIUIBIE U XOJIOJHBIE
OKEaHWYECKUE TECUECHMS], IOBEPXHOCTH, MOKPHITHIE CHETOM U JIbJIOM, OCOOEHHO-
CTH CTPOEHUS pesibeda U pacCTUTEIbHBIX TOKPOBOB CYIIH.

Heo0xoaumo yunuThIBaTh pacxon pagualliOHHOTO TeIla B pe3yibpTaTe 3¢-
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(EeKTUBHOTO M3JTyYEHUs MOACTUIIAIONIEH OBEPXHOCTH (3TO — JUIMHHOBOJIHOBAs
paauanus).

Bennunna 3¢ (GekTUBHOTO M3Iy4YEHHs] ONpPEENsIeTCs B OCHOBHOM TEMIIe-
paTypoil MOACTWIAIOIIEH MOBEPXHOCTH, TEMIEPATYPHOU CTpaTU(pUKALMEN aT-
Mochephbl, BIarocoJiepKaHueM Bo3ryxa U 00Ja4YHOCTBIO.

Panee npuBouiacek noiaysMmnupudeckas Gopmysa sl pacyeTa MEeCIYHbIX
cymMm 3G GeKTHBHOTO u3nydenus. Vicnonb3yemble B Heil AE U E, TakKe MOXKHO

pPaCcCUnUTAaTh:
AE = 4soT*(T, - T),
E; =soT*(11,7-0,23¢),
s=0,95,0=8,1410",
rae T — cpengHss TeMneparypa BO3Ayxa 3a Mecsl, 7, — TemIieparypa IMoji-

n

CTUJIAIOIICH MOBEPXHOCTH, e— CPEIHSS 3a MECSI] YIIPYTOCTh BOASHOTO Iapa.

I'onmoBeie BemnunHbl 3G()EKTUBHOTO H3JIYYSHUS Ha 36MHOM IIape M3MEHS-
IOTCS TI0 CPaBHCHHWIO C BEIMYMHAMH CYMMapHOW paJWalid 3HAYUTEIHLHO
menbie: ot 8,36-10° 1o 37,6-10° xJDx/mM>. Dto 00yCIIOBJIEHO 3aBHCHUMOCTBHIO
3G(HEKTUBHOTO H3IIYYCHHUS OT TEMIEPATyphl M aOCONIOTHOW BIKHOCTHIO M
IIPOTHUBOIIOJIOKHBIM MX BIIMSHHEM Ha HEro. YBCJIHMUYCHHE TEMIIepaTyphbl XOTSI U
JOJKHO CITOCOOCTBOBATh YBEIWYCHUIO 3((DEKTUBHOCTH HM3IYUCHUS, HO OIHO-
BPEMEHHO OHO COIIPOBOXKIAETCS POCTOM BJIArocojep)kKaHus BO3IyXa, KOTOPOE
YMEHBIIIACT 3TO U3TyUYCHHUE.

2.10. OcHoBHBIE CBOIiCTBA MOACTHJIAIOIEI TOBEPXHOCTH,
BJIHAIOIIHE HA KJINMAT

Bonbire KOHTpacThl TEPMUYECKOTO PEXKUMA BOJIHOW MOBEPXHOCTU U CY-
I 00YCJIOBJICHBI, TIPEXJIE BCETO, PA3IMYUEM TEIUIONPOBOIHOCTH BOJBI U MOY-
Bbl. Ha cyme Tensio pacrmpocTtpaHsiercs B Oosiee ri1yOOKHE CIIOM MEJJICHHO,
IJIAaBHBIM 00pa3oM IMyTeM TEIJIONPOBOJHOCTH U OTYACTU C MPOCAUYUBAIOIICHCS
BOZIOM aTMoc(epHbIX 0caakoB. B BogHOM ToIIE MOPE 1 OKEaHOB, OCOOEHHO B
100-MeTpoBOM BEpXHEM CJI0€, TEIIO0OOMEH OcyllecTBisieTcsa 6oee 3pheKTUB-
HBIM CIIOCOOOM — TYypOYJIEHTHOH TEIJIONPOBOJAHOCTHIO, OJ1aroiapsi 4eMy MaccChl
BOJIbI, @ BMECTE C HEl M TEIUIo OBICTPO MEpepacrpeiesisioTcs M0 BEPTUKAIU.
VYyacTtue 00NbIIUX MacC BOJBI B 3TOM IMPOIIECCE MPUBOIAUT K TOMY, YTO Harpe-
BaHUE, TAK U OXJIAKJICHHE TOBEPXHOCTHOT'O CIIOSl BOJIBI O] BIUSIHUEM MPUTOKA
TeIJla WIK €ro OTAa4yu (Ha TPaHHUIE C BO3AYXOM) MPOUCXOAUT B JECATKU pa3
MeJIJIEHHEE 110 CPABHEHUIO C MOBEPXHOCTHIO CYIIIH.

OGbeMHas TEIIOMPOBOHOCTb MOYBHI paBHa 2 — 2,5 JIx/(cM *Tpaj), 4To B
2 — 3 pa3a MEHbIIE COOTBETCTBYIOLIEH TEMIIOEMKOCTA OKEAHUYECKOU BOBI.

OrnpenenieHHOE 3HAYEHHUE B TEPMUUYECKOM PEKHMME BOJIOEMOB MMEET U 00-
Jee ri1y00Koe MPOHUKHOBEHHE KOPOTKOBOJIHOBOW COJTHEYHOM pajuallui B BOJY
M0 CpaBHEHMIO ¢ TOYBOM. Ha cyiiie KopOoTKOBOJIHOBasI paaualys Morjiomaercs
BEPXHHUM CJIOEM TOJIIMHOW B JOJM MUIUTUMETpA. B okeaHe KOpOTKOBOIHOBas
paauanus TpoHuKaeT 10 rinyounsl nmopsaka 10 —100 M. DTo 3HaUUT, YTO OHA HE
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HOTJIONIAETCA, CIEeI0BATEeNIbHO, HE HArpeBaeT BOJY. TEIUIOBOM pexuM orpee-
JsIeTCsT TMPUXOJOM-PACcX0JOM JJIMHHOBOJHOBOW pafvaliid U TypOyJIEeHTHBIM
BJAaro- U TEIUIOOOMEHOM MEX]y MOJCTHIIAIONICH MOBEPXHOCTHIO M aTMoc(de-
PO, a TakKe ¢ TITyOMHHBIMUA MacCaMH BO/IBI.

Cy1iecTBYIOT U JIpyrue napameTpbl, OTIIMYAIOLINE TOBEPXHOCTh BOJABI OT
CYILIHU:

* BOJHAs MOBEPXHOCTh O0JaJaeT WMHOM OTpakaTeJbHOM CHOCOOHOCTBIO IO
CPaBHEHHUIO C CYIIIEH;

* anp0e10 BOJHOM MOBEPXHOCTHU CYIIECTBEHHO 3aBUCUT OT BBICOTHI COJIHIIA;

* anp0e10 3aBUCUT OT BOJHEHUSI MOPS, pa3MEpPOB BOJIH.

bnaronapst 607b1110# TETUIONPOBOJHOCTH U TETNIOEMKOCTH MOYTH BCSI T10-
riiolaeMasi BOJOM paaualus UIeT Ha ee Harpes.

Han oxeanamu BO3AyLIHBIE MAacChl IPEUMYIIECTBEHHO YBIAXKHAIOTCA — HA
ucnaperue uuet okoso 90 % ot BenmuuHbI paguanuonHoro 6amanca. Hax cy-
el BO3AYyIIHBIE MAcChl, HAOOOPOT, TJIABHBIM 00pa30M TEpSAIOT BIAry M B pas-
JMYHBIE CE30HBI [0J1a MPOTPEBAIOTCS UIIM BBHIXOIAKUBAIOTCA.

2.11. CrpaTudpuxanus

B naparpade 1.4 yka3pIBaJIOCh, UTO TeMrepaTypa arMocepbl MOXKET MajaaTh
Y BO3pAcTaTh Ha pa3HBIX BhICOTaX. TeMIeparypHble TapaMeTphl BO31yxa HE OcC-
TarOTCS MOCTOSIHHBIMH Ha ONPEIEJICHHBIX BBICOTAX, OHU MEHSAIOTCSA 110 CE30HaM,
pa3JIMyYHbl 1JI pa3HbIX WIUPOT. B KauecTBe mpuMepa MOKHO MPUBECTH TaKOU
GdakT: B TpomMKax TeMIeparypa Bo3/lyXxa Ha YPOBHE TPOMOIAy3bl KPYIJIbIA TOJ
nepxxutcs oT -70 1o -80 °C; B yMEpeHHBIX IMIMPOTAX 3HAYUTEIIHHO BBIIIE (I10-
psanka -55 °C), a B Apktuke noselmaercs 10 -45 u gaxe -35 °C. Boicora Tpo-
nomay3bl U TEMIIEpaTypa Ha ypOBHE TPOIIOIAy3bl U B HIDKHEH cTpatocdepe me-
HSIOTCSI HE TOJIBKO B FTOJOBOM XOJI€, HO U JIEHb OTO JHs. MIHOra 3a CyTKH Bbl-
cOTa Tpomornay3bl MEHSETCs Ha 3 KM W 0oJibllie, a TEMIIepaTypa Ha YPOBHE TPO-
nornay3el — Ha 10 — 20 °C. DT u3MeHEeHUs BBICOTHI U TEMIIEPATYpPhl TPOIIONAY-
3bl CBSI3aHBI C MIPOXOKIACHUEM 00JacTell HU3KOTO U BBICOKOTO JABJICHUS — IU-
KJIOHOB U aHTUIMKJIOHOB. B 1MKJIOHAX Tpomomnay3a CHUXKAETCS U TeMIleparypa
€e MOBBIIIACTCS; B AaHTUIIUKIIOHAX OHA MPUIIOJHUMAETCS, a TeMIIepaTypa ee Io-
HUYKAETCS.

PaccmoTpuM nmpuUYMHBI UBMEHEHUS TEMIEPATYPbI C BBICOTOM. Ecin BO3ayx
HAYMHAET MOJHUMATHCS, OH IOMNAJAET B CJIIOM C MEHBIIUM JIaBJICHUEM U HAYH-
HaeT pacmupsaTbed. [lpu pacumpeHun Bo3ayX coBepiiaeT padoTy, ero Terio-
coliepKaHue, a CJIeI0BaTeNbHO, U TEMIlepaTypa yMeHblmaroTcs. Takum obpa-
30M, BO3yX aauabarnuecku oxiaxnaerca Ha 1 °C npu noaseme Ha 100 M, mo-
Ka OH HE HACBIIIEH BJaroi, 1 Ha HECKOJIBKO JIECATHIX Jlojel rpaayca Ha 100 m,
KOTJla OH JIOCTUT COCTOSIHUS HachlllleHus. HampoTus, korga BO3/lyX OIyCKaeT-
cs, oH HarpeBaercs Ha | °C Ha kaxzasle 100 m crycka. Pa3zHocts Temmeparyp
00yCIIOBITMBAET KOHBEKITUIO aTMOCHEPHI, CIOCOOCTBYS MEPEMEITNBAHUIO MOIII-
HBIX CJIOEB BO3/ayxa. B pe3ynbpTare moabeMa OJIHUX 3JIEMEHTOB TYypOyJIEHTHO-
CTH BBEPX M OIyCKaHUs JIPYTrux BHU3 (B MpoIEcce MepeMelInBaHus) YCTaHaB-
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JIMBAETCS TaKOE pacHpeliesieHue TeMIEpaTypsl, PU KOTOPOM BEPTUKAIBHBIE
TPagueHThl B aTMOC(EPHOM CTOJI0E HAXOIATCS B COCTOSTHUH KOHBEKMUBHO20
pasnosecus. B ctparocdepe BOASHOTO mapa OYeHb Majlo, U OH HE UTPaeT TaM
aAKTUBHOW POJIM B MOTJIOIIEHUH U U3y4YeHUU 3Hepruu. [loaromy BepTHKaIbHOE
nepeMelMBaHue B cTpaTtocepe MeHee MHTEHCHUBHO, 4eM B Tpomocdepe, rae
cozepkuTCs Oosblie Biard. Pacnpenenenue temneparypsl B crpaTocdepe or-
penensercs NOBBILIEHHBIM CONEPKaHUEM B HEM 030HA, CUJIBHO MOTJIOMIAOIIETO
paauaIuio, a ero cojiepkaHue pacTter ¢ BbiIcoTol. B pesynbrare B ctparochepe
YCTaHABJIMBAETCS 10 BEPTHUKAIN memnepamypa JAy4ucmozo pasHosecus, 1udo
MaJjio MEHsIoMIasics MO0 pacTymiasi ¢ BBICOTOM.

B Tponmkax B HECKOJBKMX HUKHHMX COTHSIX METPOB HAaJ MOPEM IIOYTH
Bcerja HaOJI0JaloTCsl BEPTUKAJIbHBIE IPAaJUCHTBl TeMIepaTypsl, Oiu3kue kK 1
°C/100 M. 3aech HaJ TEMJIBIM MOPEM BCErjia pa3BUTa KOHBEKIHs. B cpemHux
LIMPOTaX B JIETHUE JHU HAJl [IEPErPETOil TOYBOM BO3HUKAIOT B HUOKHUX METPax
OYCHb OOJIBINNE BEPTUKAIBbHBIE TPaAreHThl. HOUbIo HaJ OXJIaXKICHHON TOYBOM
BEPTUKAJIbHBIE TPAJUEHThI B PU3EMHOM CJIO€ BO3[yXa YMEHBIIAIOTCA U JIaXe
MEHSIOT 3HaK, OCOOCHHO B SICHYIO TMOTOJYy MpU YCHIEHHOM 3(P(EKTUBHOM W3-
nyuyenud. Hax mo4yBoi ycTaHaBIMBAETCS MHBEPCHS TEMIEPATYPHI, T.€. €€ I0-
BBIIICHHE C BBICOTOM BMECTO MaJICHUS.

KonBekuus BooOI1ie umeeT TypOyJIEHTHBIN XapakTep, Xapakrep Oecnops-
JIOYHOTO TepeMelnBaHus Bo3ayxa. OIHAKO MPU BEPTUKAIBHBIX TPaJUEHTaX
TeMIlepaTyphl, OMU3KUX K aJuabaTUHYeCKUM, OHA CTAHOBUTCS YIOPSIOYCHHOM,
IIPEBPALIAETCA B MOUIHBIE U 3HAUUTENBHBIE TIO TUIOLIAN MTONIEPEYHOTO CEUCHHUS
BEPTUKAJIBHBIE TOKM BO3JyXa, IPUYEM CKOPOCTH BOCXOIALIUX TOKOB MOTYT
nocturars 10 — 20 m/c.

PaccmoTpum ycioBUs KOHBEKLIMM B HauboJiee MPOCTOM HJI€ATM3UPOBAH-
HOM Buze. MOXHO BBIBECTH ypaBHEHHUE JJI1 YCKOpPeHHUs Bo3ayxa. g 3Toro
OyAeM cuuTaTh, 4TO B MpoLiecce KOHBEKINU | KT Bo3myxa agnabaTU4ecKu MmoI-
HHAMAETCS WA OMyCKAETCA, HE CMEIIMBASICh C OKPYKAIOIIEH BO3IYLIHOW Cpe-
nou. Ha BepTUKanbHO NBMKYIIMICS BO3AYX IEUCTBYIOT JABE CWJIbI: HAIIPABJICH-
Hasi BHU3 CWJIA TSDKECTU M HalpaBJIEHHAs BBEPX CUJIAa BEPTHKAJIBLHOrO Oapuye-
ckoro rpaauenta. Ilocne HEKOTOpPBIX MPeoOpa3zoBaHUN MOKHO MOJYYHUTH BbI-
paxeHue

d’z _ T,-T,
a ¢ T

a

N3 3T0ro BeIpakeHUs BUJIHO, YTO YCKOPEHHE BEPTHUKAIBHO JIBHXKYILEHCS
YaCTUIIbl BO3AYyXa — YCKOPEHHE KOHBEKIIMM — 3aBUCHUT OT Pa3sHOCTHU abCONIOT-
HbIX TEMIIEPATYpP JBHKYILETOCsS BO3/lyXa U OKPY>Karollel BO3AYLIHON CpPEJbI.
[Tpu temneparypax, 6muskux k 273 K, 1.e. k 0 °C, npu pa3HOCTH TeMIeparyp
T;- T,= 1°C BepTHKAIbHOE YCKOPEHHE COCTABHUT OKOJIO 3 cM/c.

Ecnu pasznocts temnieparyp 7; - T, HNOJIOKUTENbHA, TO YCKOPEHUE TAKKE
MOJIOKUTENIPHO M YacTHIlA MOJHUMAETCSI YCKOPEHHO BBepX. Ecnu aBrKyInascs
YacTHUIA XOJIOJHEE OKPYXKAIOLIEro BO3/yXd, YCKOPEHHE KOHBEKLWU OTPHUILIA-
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TEJIBbHO, T.€. YacTHIla onyckaeTcs. Eciiu TemriepaTypa 4acTULIBl U OKPY>Karolle-
r'o BO3/lyXa paBHbI, YCKOPEHUE KOHBEKIIUU OTCYTCTBYET.

Kak BuguM, yckopeHue BEPTHKAJIbHO JIBUXKYILIEHCS YacTUIIbI BO3/lyXa —
VCKOpeHUue KOHBeKYUU — 3a8UCUM OM PASHOCMU AOCOTIOMHBIX MEeMNepamyp
0BUDICYUE20CsL B030YXA U OKPYIICAtOuieli 030YULHOLL CPeObl.

Cmpamudpuxayus ammocghepvt u eepmukaivHoe pagnogecue 0.1
cyxo020 6030yxa. J1ns pa3BUTHS KOHBEKLIMH HEOOXOAMMO TaKoe pacrpejene-
HUE TeMIlepaTyphl B aTMocdepe, mpu KOTOPOM paszHocTh temnepatyp 1; — T,
coxpansijach Obl Wiu (€11e JIy4lle) yBeInuruBanach pyu CMEIIeHUN YaCTHUIIbI.

[IpencraBum cHayana, 4TO Mbl UMEEM JIEJIO C CYXUM 8030yX0oM (T€ K€ BBI-
BOJIbl JCUCTBUTENBHBI U IS GIANCHO20 HeHacbluenHo2o 6030yxa). Cyxas
BO3AYyIIHAS 4YacTHIla, KaK M3BECTHO, ajqnadaTudecku oxjaxmaercs Ha 1 °C
Ha kaxaeie 100 M moasema u HarpeBaetcsa Ha 1 °C Ha kaxzaesie 100 M cryc-
ka. Eciin Mexay yacTuiieil 1 okpyKarouuM BO3AyXOM €CTh KaKasi-TO Hadallb-
Hasi pa3HOCTh Temneparyp 171, TO AJA COXpAaHEHHUS 3TOW Pa3HOCTU NPH
JBUKEHUW YaCTHUIIBI M, CIEIOBATEIIHHO, IS COXPAaHEHUS KOHBEKIIMU HEO0O-
XOAMMO, 4TOOBI B OKpYy)Karomel armocdepe TeMmmepaTypa MEHsIach IO
BEPTUKAJN HA Ty K€ BEJIWYUHY, T. €. Ha | °C Ha xaxzapie 100 m. MHBIME CllO-
BaMH, JTOJKEH CYIIECTBOBATh BEPTHKAIBHBIN TPAJUCHT TeMIiepaTypsl y = — d 1,/
dz, paBHBIN cyxoaduabamuueckomy epaoueumy vy , T. €. 1 °C/100 m. Cymiect-
BYIOIasi KOHBEKIIUS [P HEM COXPAHSIETCs, HO HE YCUJIMBAETCS C BHICOTOM.

Ecnu BepTuKanbHBIM TI'paJueHT TemIepaTypbl B arMocdepe Menblie |
°C/100 m (y < vy,), To KakoBa Obl HM OblIa NEpBOHAYaJbHAS PA3HOCTH
temneparyp 1; — T, Tpu DBUKEHUW YAaCTHUI[BI BBEPX HJIM BHH3 OHA OyneT
yMmeHnbmatbes. ClienoBatesbHO, YCKOPEHHE KOHBEKIMU OyneT yOwnBaThb U B
KOHIIE KOHIIOB Ha YpPOBHE, rae 1; CTaHeT paBHOU 1,,, AOWIET 10 HYJIA U BEPTH-
KaJIbHOE JIBIKEHUE YaCTUIIBI TIPEKPATUTCSL.

Ecnin BepTuKanbHBIM TpagueHT TeMIepaTrypbl B aTMmocdepe ceepx-
aouabamuyueckuti, T. €. 6onpiie 1 °C/100 m (y > 7,), TO IpU BEPTUKATILHOM
JBUKEHUW YaCTHIBI BBEPX WJIM BHHU3 PA3HOCTH TEMIIEpaTyp ATOH YACTHUIIBI U
OKpY’KaloIero Bo3Ayxa OyAeT BO3pacTaTh M YCKOpEHHE KOHBEKIUU OyaeT
yBEJIUYUBATHCA.

Wrak, nis pa3BUTHS KOHBEKLIMM B CYXOM MJIM HEHACHIIIEHHOM BO3IyXe
HYKHO, 4YTOOBl BEpPTHUKAJIbHBIE T'PAJUECHTHl TEMIEPATypbl B BO3IYyLUIHOM
cTonbe ObutM Ooubie cyxoaauabaTudeckoro. B 3Tom ciydyae roBOpST, YTO
atMocdepa obnamaer ueycmotiuugou cmpamughuxayueu. lpu BepTHUKaIBHBIX
rpajiueHTax TeMIIePaTyphl MeHblUle CYX0aouadbamuiecko2o yCiloBUs s pa3Bu-
THSI KOHBEKIIMHU HeOIaronpusaTHel. [ oBopsT, uTo atMocdepa obiagaer ycmouyu-
80l cmpamuguxayuetl.
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Puc. 9. CxemaTndeckue npumMepbl HEYCTOMUMBOH (@), YCTOWMUNBOM (6) 1 Oe3pasind-
HOH (8) cTpaTH(duUKalMu B CyXOM BO3[yX€: MEpBOHAYAJIbHAs Pa3HOCTh TEMIEpPATyp
BOCXOJIAIIETO M OKPY’KAOIIETO BO3yXa B MEPBOM ClIydae BO3PACTaeT, BO BTOPOM —
YGBIBaeT, B TPCTHEM — HC MCHSCTCHA

Hakoner; (B mMpoMeXyTOUYHOM clly4ae), IpU BEPTUKAIHHOM TPAJIUCHTE,
PAasHoOM cyxoaduabamuyeckomy, CyIECTBYIONIAs KOHBEKIIHUS COXpaHsAETCs, HO
He ycuiauBaercs. ['oBopsT, uTo atMocdepa obnanaeT 6e3pasiuyHou cmpamu-
@uxayueti. OniMcaHHBIC YCIOBUS MPEJCTABICHBI HA CXEMAaTHYECKUX MPUMEpax
puc. 9.

Bmecto TepMUHOB ycmouuusas, Heycmouyueas M 6e3paziuuHas cmpamu-
Quxayus ynoTpeOIsIIOT TaKKe TEPMHHBI yCcmouuugoe, Heycmouyugoe u Oe3-
pasauynoe pasnogecue. CMBICI TEPMHUHA pasHo8ecue COCTOUT B CIEAYIO-
nieM. JlonycTtum, 4TO HUKAKUX Pa3HOCTEW TEMIEpaTyp MO FOPU30HTAIBHOMY
HaIpaBJICHUIO HE CYILECTBYET M, CJIEIOBATEIbHO, HUKAKON KOHBEKIIMHU HET.
Bo3bmeM Tenepb yacTuily Bo3ayxa Ha HEKOTOpoM ypoBHe. IIpenmnonoxum, uro,
MPWIOKUB KaKyO-TO BHEIIHIOIO CHITY, MbI TIOJHSJTA WM OMYCTUJIU ATy YaCTUILY
Ha KaKOH-TO HOBBIM ypOBEHb, XOTS Obl U OYEHb OJU3KUI K HAYaJIbHOMY.
Kaxk ona Oynet Bectu cels ganbiine 0e3 BHelIHero Bo3aencTBus? Ilpu 6e3pas-
JUYHOM cTpaTudUKaALNM, T.€. IPU BEPTUKAIBHOM I'paJueHTE B aTMOC(HEPHOM
cronbe 1 °C/100 m (y = 7ya,), dTa yacTulla Ha JIIOOOM HOBOM YpOBHE OyjaeT
UMETh Ty K€ TEMIIepaTypy, YTO U OKPYXKAIOUIUil BO3AyX HAa 3ToM ypoBHe. OHa
oxnaautcs unu Harpeetcs Ha 1 °C Ha kaxzaeie 100 M cMelieHus: mo BepTHU-
KaJIu; HO U B OKPY’KAIOIIEM BO3yXe TeMmrepaTypa OyJIeT Ha Ty K€ BEIHYHHY
HUKE WJIM BBIIIE, YeM Ha HadaJlbHOM ypoBHE. ClieoBaTelIbHO, B HOBOM MOJIO-
KEHUU pa3HOCTh Temneparyp 1;— T, OCTaHETCsS paBHOM HYJIO M 4acTULA OC-
TAHETCS B PAaBHOBECHMM HA HOBOM YpOBHE. DTOT clly4ail U Ha3bIBaeTCs Oe3-
PA3UYHBIM PABHOBECUEM NO 8EPMUKATU.

[Tpu ycmouviuusou cmpamughuxayuu, T.. IPU BEPTUKATHHOM I'PAIUEHTE MEHbB-
me 1 °C/100 M (y > v,), yacTuIlla, CMEIIeHHAs U3 MEPBOHAYAIHHOTO TOJIO-
KEHUS, alna0aTUYeCKN OXJIAJIUBIINCH WJIM HAarpeBIIUCH MPU CMEIIEHUH, CTa-
HET XOJIOAHEE OKPY>KAlOIIer0 BO3/lyXa, €CIU OHA IMOJHSTAa BBEPX, U TEIUIEE,
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eciau oHa omyimieHa BHU3. [losTomy mpenoctaBieHHas camoil cebe JacTuia
gepHemcsi B HAYAJIbHOE IOJI0KEHUE, T1€ pa3HOCTh I — T, CHOBa MpPEBPATUTCS
B HyJib. B 3TOM city4yae roBopsT 06 ycmouuueom pagHogecuu no 6epmuKaiu.

Hakonen, npu neycmotiuugoti cmpamuguxkayuu, T. €. IPU BEPTUKAIHHOM
rpaguente temmeparypbl 6ospme 1 °C/100 M (y > v,), cMelIeHHas BBEpX
4acTUIla OKAXKETCS TeIiee, YeM OKPY>KaIoIIMil BO3/1yX, a CMEIlleHHAass BHU3 —
xononuee. IIpenocraBiennas camoit cebe, oHa Oyner npoodondcams yoa-
JISIMbCsL OT HAYAIBHOTO TOJIOKEHUSI. B 3TOM ciiydae TOBOPST 0 Heycmouyueom
pagHogecuy no 6ePMUKAIU.

Teneppr MOXHO CHOPMYIHPOBATH CICAYIOUICE: 6 cayuae 06e3pazIuiHol
cmpamugurayuu nomeHyualbHas memnepamypa 6 8030VUIHOM cmoabe He
MeHsemcsl ¢ bICOMOL, 6 CIydae HeyCmouuusou cmpamuguxayuu nadaem c 8ul-
comot, a & ciyyae ycmouuugou cmpamuguxayuu pacmem c gvicomot. 1lop mno-
TEHITUAIBHON TEMITepaTypoii MOHUMAIOT TaKyH TEMIIepaTypy, KOTOPYIO IpUMET
BO3/IyX, €CJIU €ro alnadaTUYeCKH OMYCTUTh WM MOJHAThH 10 N300apUueCcKoi Io-
BepxHoctd 1 000 rlla. Beruucisisi mOTeHIUAIBHYIO TEMIEPATypy BO3IYLIHBIX
Macc, HAXOJAAIIUXCS HAa Pa3HbIX BBICOTAX, MOKHO CPAaBHUBATH MX TEIIOBOE CO-
CTOSIHUE.

Cmpamugukayua ammocghepol u eepmukanvroe pasHosecue 0Jisi HACHI-
U{eHHO020 6030yxa Bce CKa3aHHOE BbILIE OTHOCWIOCH K CYXOMY WJIM K BJIQXKHO-
My HEHACBIIIEHHOMY BO31yXy. Temepp [IOMycTUM, YTO 4acTulla BO3AyXa,
JBUKYINASCS TI0 BEPTUKAIIN BCIIEJICTBUE pa3sHOCTH Temriepatyp 171, , Hacvlue-
Ha, T.€. COJEPKUT BOJSIHOM Map B COCTOSTHUU HachlleHusi. Hamomuum, 4to yac-
TULIA, JBWXKYIIASICS BHU3, MOXET COXPaHATh COCTOSIHUE HACBIIIECHUS TOIBKO B
TOM CJIy4ae, €Clid B Hel €CTh XUJIKUE WU TBEPAbIE MPOIYKThI KOHJICHCALIHH,
B3BEIICHHBIC KANEIbKU WM KpUCTaUIbl. B MpOTUBHOM citydyae agnabaTUyecKkoe
MOBBIIIIEHUE TEeMIEPaTypbl TP HUCXOJSIIEM JBUKEHUHU Cpaszy K€ JIMKBU]IU-
pPYET COCTOSIHUE HACBILLICHUS.

Kak u B ciaydae cyxoro Bo3ayxa, JJisl COXpaHEHUs KOHBEKIMU HYKHO,
4yTOOBI IE€pBOHAYaNbHAs pa3HOCTh Temneparyp 71— T, He mensuiack. Ho Ha-
CBHILLIEHHBIA BO3yX aJuadaTUYeCKd MEHSET CBOIO TeMIleparypy NIpH BepTH-
kanbHOM cMenieHud He Ha 1 °C Ha xaxnawsie 100 M, a TOJIBKO HAa HECKOJIBKO
JECAThIX JI0JI€l rpajyca B 3aBUCUMOCTH OT TeMmmeparypbl U naBieHus. Ilo-
ATOMY COXpPaHEHHE PA3HOCTH TEMIIEPATyp BO3MOXKHO JIUIIb MPHU yCIOBUH,
YTO BEPTUKAJIBHBIA TPAJAMECHT TEMIEPATyphl Y B aTMOCHEPHOM CTOJIOE paseH
BIAACHOAOUAOAMUYECKOMY 2PAOUCHINY Vg,

Ecnmu BepTukampHBIC TpagueHTHl TeMIepaTypbl B arMocdepe Oombiie
BJIAXKHOAIMA0ATUYECKUX JJIsl JAHHBIX 3HAYCHUUN JaBICHUS U TeMIEpaTypbl
(Y > Vsa), cTpaTudukamms arMochepbl HEYCTOMUMBA 1O OTHOIIEHUIO K HACHI-
HMICHHOMY BO3JyXy WJIH, KOPOYE, 81adcHOoHeycmouyusa. JIjisi cyxoro Bo3ayxa
OHA TIPU ITOM MOXET ObITh ycTOWuuBOM. [Ipu Takoil ctpatudukanum pas-
HocTh Temmneparyp 1—7, pacter. CnenoBaTenpbHo, OyAeT BO3pacTtaTh yc-
KOpEHUE KOHBEKIIMW, W KOHBEKIUS Oyaer pa3BuBaThCs. [Ipu BepTUKATBHBIX
rpaJiIM€HTax MEHbIIE BIaXXHOAAUa0aTUUECKUX (Y < Vg,) CTpaTUdHUKALMSA yC-
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TOWYMBAs JJIsI HACHIIIEHHOTO BO3/1yXa (BJIaXXHO-YCTOWYMBAs), T.€. HE IMOJ-
JEPKUBAIOLLAsL KOHGEKYUI0 8 HeM. Eciu eepmukanvuvie epaouenmsl 8 ammo-
cgheprom cmonbe B TOYHOCTH PABHBI BIAKHOATUAOATHUECKUM (Y = V), TO
cTpatudukanys 6e3pa3audHas s HaCBHIIIEHHOTO BO3yXa.

B HacellieHHOM BO3yXe TaK)Ke BBIICISIOT yCTOMYMBOE,0€3pa3IndHOe U
HEyCTOHYHMBOE paBHOBecue armochepsl. [Ipu BiakHO-aarabaTHIeCcKOM BEpPTH-
KaJIBHOM TPaJIMCHTE TEMIIepaTyphl YaCTHIIAHACKHIIIICHHOTO BO3/1yXa, BBHIBEICHHAS
U3 MEPBOHAYAIIBHOTO MOJIOKEHUSIPABHOBECHS, HA JIIOOOM HOBOM YPOBHE MMEET
Ty &€ TEeMIIEpaTypy, YTOU OKPYX AIOUIUH BO3AYX, T.€. CHOBA HAXOAMUTCA B CO-
cTOsSTHUMpaBHOBecHs. Takum oOpazom, mpu (Y = 7Vs,) HaOmomaeTcs Oe3pas-
JUYHOE paBHOBECHE JIJIs1 HACBILIEHHOTO BO3AyXa.

[Ipu y < Yz, pPa3HOCTH TeMmIepaTyp 3aCTaBUT BBIBEJICHHYIO M3 Ha-
YJaJIbHOT'O PAaBHOBECHUS YaCTHUIly BEPHYTHCS B HavaJbHOE IMOJNIOKEHHE. Takoe
paBHOBECHE JJIsl HACBIIIICHHOTO BO3/yXa Ha3bIBACTCS YCHOUYUBHIM.

Haxkownern, ipu y > 7Y, BbIBECHHAS W3 HAYAIBHOTO TIOJOXKCHHUS PABHOBECHSI
YacTHIla MO JEHCTBUEM PA3HOCTH TEMIIEPATyp C OKPY’KAIOIMIUM BO3yXOM
MPOJIOJDKUT YIAIATHCSA OT HAYaJIBHOTO YPOBHs. Takoe paBHOBECHE JIJIsi HACHI-
IIEHHOTO BO3AYyXa HeYCMOUYUBHIM.

2.12. MuBepcuu B Tponocgepe

Ha puc. 1 oTpaxkeHO U3MEHEHUE TEMIIEPATYPhI C BBICOTOW. BuaHO, 4TO Ha
JIOBOJIBHO MPOTSIKEHHBIX MO BBICOTE y4acTKax aTMOC(epbl U3MEHEHUE TeMIIe-
paTypbl HOCUT OJHOTUIIHBIN XapakTep. OQHAKO HApANY C PETYJSAPHBIMU U3ME-
HEHUSIMU BCTPEYAKOTCSA 30HBI, [J€ TPAJAUEHT TEMIIEPATYPbl BO3JYyXa MEHSET
CBOM 3HAK, U TeMIIEpaTypa ¢ POCTOM BBICOTHI OKAa3bIBAETCS BBILIEC, YEM B HUXK-
HeM ciioe. Takoe W3MEHEHHME MOBEICHUS TeMIIEpaTypbl BO3JyXa Ha3bIBACTCs
VHBEPCUEH.

C uHBepcHUsIMH TEMIIEpaTyphbl CBA3aHbI ONpeeIEHHbIE OCOOEHHOCTH CO-
crosHusa arMocgepsl. [loaToMy MHBEpcHM 3aMETHO BIMSIIOT Ha pa3BUTHE pa3-
JUYHBIX aTMOC(EPHBIX MPOIECCOB. B 4acTHOCTH, CIOM MHBEPCUU UMEIOT HaM-
Oosiee yCTOMYHMBYIO CTPATU(PHUKAIUIO U MPEMSITCTBYIOT Pa3BUTHIO BOCXOISIINX
JBUKEHUM BO3/IyXa.

WNHBepcus XapakTepus3yeTcss HWKHEU TI'paHULIC MHBEPCUOHHOIO CIlos,
BEPTUKAILHON €ro MPOTSHKEHHOCTHIO (TOJILIMHOM) M CKAYKOM TEMIIepaTyphl,
T.€. PA3HOCTBIO TEMIIEPATYP HA BEPXHEH U HWKHEW IpaHuUax cios. MaBepcuun
B Tponocepe MOryT BO3HUKATh HAa Pa3IMYHbIX BbIcOTax. Ilo BhICOTE HMKHEHN
IPaHULIBl UHBEPCUU PA3JCISAKOTCS HA IMPU3EMHBIEC, T.€. HAYMHAKOIIKUE OT Jes-
TEJIHHOU MOBEPXHOCTH, U UHBEPCUU CBOOOJIHON aTMoc(depbl, BOSHUKAIOIINE Ha
TOW WM WHOU BbICOTE. TOJIIMHA MHBEPCHUOHHBIX CJIOEB M3MEHSETCS OT He-
CKOJIBKHX METPOB [0 2 —3 KM, @ CKa40K Temmepatypbl — ot 2 10 10 “C u Gounee.

1. Ilpuzemnvie unsepcuu. B 3aBuCUMOCTH OT YCJIOBHI 00pa3oBaHUsI OHH
pa3iesATCA Ha paluallMOHHbIE U aIBEKTUBHBIC.

Paouayuonnvle uneepcuu BO3ZHUKAIOT MPU OXJIAKICHUH MPU3EMHOTO CJIOS
aTMoc(epbl, COMPUKACAIOLIETOCS C AEATENbHOI MOBEPXHOCTHIO, KOTOPask BBHIXO-
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JaXKUBaeTcs myTeM u3iaydeHus. [1o Mepe yaaneHus: OoT JeATelbHOW MOBEPXHO-
CTU TeMmIepaTypa BO3[yXa MOBbIIaeTcs. TakuM o0pa3oM, B HUXKHEM CJIO€ aT-
Mocdepsl TeMIiepaTypa ¢ BRICOTOH pacteT. Takue WHBEpCUU JIETOM Pa3BUBAIOT-
Csl HOYbIO, a 3UMMON — JHEM. B CBS3U ¢ 3TUM pajnialluOHHbIE UHBEPCUU pa3jie-
JISIIOT Ha JICTHUE (HOYHbIC) U 3UMHUE.

JleTHue (HOUHBIC) MHBEPCUU HAYMHAIOT Pa3BUBAThLCS BEUEPOM, MOCTE 3aX0-
Ja CONHIA. B TedeHne HOYM OHM YCWIMBAIOTCS U YTPOM JOCTUTAaIOT MAaKCH-
MaJbHOM TONIIMHBI U TIIyOuHBI. [locie Bocxona comiHIa JesTenabHas MOoBEpX-
HOCTb U MPWJIETAOMINI K HEH BO3QyX MPOrPEBAIOTCS U UHBEPCHUS Pa3pyILAETCS.
ToJlIMHA HOYHBIX WHBEPCUM 3aBUCHUT OT JJIUTEIBHOCTU BBIXOJAXKUBAHUS BO3-
yXa U OT UHTEHCUBHOCTHU TYpOYJEHTHOro rnepememinBanus. OHa xoneOiaeTcs
ot 10—15 go 200—400 M. Pa3BuTHIO HOYHBIX MHBEPCHI OJIaronpusiTCTBYET
sicHOE He0O 1 ca0bIi BeTep.

3UMHHE UHBEPCUU B SICHYIO IMOTrOJy, KOrJa OXJAXIEHUE JEATEIbHOW IMO-
BEPXHOCTHU HM30 JIHS B J€Hb YBEJIMYHUBACTCS, MOT'YT COXPAHSTHCA HECKOJBKO CY-
TOK W JaXKe HENelb, HEMHOTO OcliabeBas THEM W CHOBA yCWJIMBASICh HOYBIO.
ToulMHA TaKUX MHBEPCUU COCTABIISIET HECKOJIBKO COTEH METPOB, a HMHOTJA
nocturaer 2 kM u 6onee. TonlMHa U CKAYOK TeMIepaTypbl 3MMHUX MHBEPCUI
O0COOCHHO BEJUKHU B SIKyTHH, TJI€ JOJTr0o€ BpeMs COXpaHSETCs sSCHas Mmorojaa u
cnabbiif BeTep. ToslMHa UHBEPCUU MHOTJA JOCTUTAET 3 KM, a CKaYyOK TeMIIe-
parypsl 15 °C.

Oco0eHHO YyCUIIMBAIOTCSl PaIMAllMOHHBIE MHBEPCUH MPU PE3KO HEOIHOPO/I-
HOM penbede MecTHOCTH. OXJTaXAArOUIUICS BO3IyX CTEKAeT B HU3MHBI U KOT-
JIOBUHBI, TJIe ociabiieHHOe TypOyJIeHTHOE NepeMellInBaHue CrocoOCTBYET €ro
TanbHENIIeMy OXJIaXACHUI0. PanuannonHbie HHBEPCHUH, CBS3aHHBIE C OCOOCH-
HOCTSIMU pelibe(ha MECTHOCTH, IPUHSITO HA3BIBATH OPOPADUUECKUMU.

Aosexmusnvie uHeepcuu OOPa3yIOTCS MPU AIBEKIUU, T.€. MPU HATCKAHUU
TEIJIOr0 BO3/yXa Ha 0oJjiee XOJIOJHYIO AESATEIbHYIO MOBEPXHOCTh. [Ipumepom
MOXKET CIIyKUTh BTOPKEHUE TEIJIOT0 MOPCKOTO BO3/lyXa Ha MAaTEPUK B 3UMHEE
BpeMs rojia. B 3ToM cllyyae HUKHHME CJIOM HATEKAIOUIEro BO3JyXa OTIAIOT
4acTh CBOETO TeIUIa JIEATeIbHOM MOBEPXHOCTH, BCIEACTBUE uUero oOpaszyercs
WHBEpCHUSL.

K anBeKTHMBHBIM WMHBEPCHUSIM OTHOCSTCS BECEHHUE (WM CHEXXHBIC) WHBEP-
CUH, BO3HUKAIOLIME MPU aJBEKLIUH BO31yXa, UMEIOLIEro TemiepaTypy Bbiie 0
°C, Ha MOBEPXHOCTb, MTOKPHITYIO0 CHETOoM. Ha TasiHue cHera HuXenexaliue ciou
3aTpayuBalOT OOJIBIIOE KOJIMYECTBO TEIUIA, B pe3yJIbTaTe Yero ux TeMiieparypa
noHmxkaercs g0 0 °C. B Belmenexanux ClIosxX MpH 3TOM COXPaHSIOTCs Oosee
BBICOKHE TEMIIEPATYPBI.

2. Uneepcuu ceoboomnoii ammocghepwi. 1lo ycnoBusiMm oOpa3zoBaHUsS OHH
pa3lensoTcs Ha CICAYIONIME THIBl: WHBEPCHH TYpOYJIEHTHOCTH (TpEHHS),
JTUHA-MUYECKUE, aHTUITUKIIOHNYECKHUE (CKATUSI, OCeAaHus) U (PpOHTATHHBIC
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HUnsepcuu mypoyrenmunocmu (tpenusi, puc. 10) oOpa3yroTcss Ha BBICOTE
HECKOJIbKO COT€H METPOB, T.€. HaJ clioeM arMoc(epbl, B KOTOPOM OCOOEHHO
CWJIBHO pa3BUBACTCSA TYpOYJIEHTHOE TIEpEeMEeIInBaHNe, 00YCIOBIEHHOE TPECHUEM
BO3/lyXa O MOBEPXHOCTh 3eMJIHU. B ycToiunBO cTpaTuUIMPOBAHHOM CJIO€ aT-
Moc(hepbl C HEHACBIIICHHBIM BOJASHBIM TMapoM B pe3yJibTaTe TYpOYJEHTHOTO
nepeMeIBaHusl BEPTUKAIBHBIN IPaUeHT TeMIepaTypbl YBeJIUUUBaAETCS 10 1
°C/100 m. OOBsICHSIETCS 3TO TE€M, YTO MOJHUMAIOIIUECS TOPIIMHU BO3/IyXa ajau-
abaTUYeCKN OXJAKIAIOTCA U TMOHWXKAIOT
TEMIIEPATYPY BBILIENEXKAIINX CJIOEB. Takum
xKe 00pa3oM OMyCKaroluecs MOPLUUHA BO3TY-
Xa HAarpeBarOTCA Y MOBBIIIAKOT TEMIIEPATYPY
HIDKETIeXKaluUX cioeB. B pesynbrare B cioe
C YCHWICHHOW TypOyJICHTHOCTBIO KpHUBas
CcTpaTu(UKalUA HAYMHACT MPUOIIKATHCS K
cyxoii aguadare.

Ha puc. 10 nunusa AB — xpuBas cTpa-
TU(UKAIUY 0 HaYaIa MepeMenTuBaHus, a
auHust EF — kpuBas ctpaTuuKaium, yc-
TAHOBUBIIENCS B HUKHEN YaCTH CJIOS B pe-
3yJbTaT€ UHTEHCUBHOTO TYpOYJIEHTHOTO TIep
MenBanus. Belle, B ciioe pe3koro yobl-
BaHUS TypOyJIEHTHOCTH, CTpaTU(UKALMS BblpaxkaeTcs auHued FD. Drta nuHus
MOKAa3bIBAET, YTO HAJl CIIOEM WHTEHCUBHOIO TYpOYJIEHTHOrO MepeMEeIIMBAHMUS
oOpazyercsi unBepcus. MIHBepcusi TypOyJIEHTHOCTH SIBJISIETCS MEPEXOIHBIM TH-
1IOM OT MPU3EMHON MHBEPCUM K MHBEPCUH CBOOOMHON atMmocdepsl. TommmHa
TaKOW MHBEPCUU OOBIYHO HE MPEBBINIAET HECKOIBKHUX JIECATKOB METPOB.

Jlunamuueckue uneepcuu BO3HUKAIOT B CIIOSX C OOJBIIMMH CKOPOCTSAMH
BeTpa. [IpuunHa ux oOpa3zoBaHUs 3aKJIIOYAETCS B TOM, YTO BO3AYLIHBIN MOTOK,
JBIDKYLIUUACS C OOJIBIIONW CKOPOCTBIO Vi, 32CACHIBAET BO3/YX U3 BBIIIE- U
HIDKEJIEKAIUX CI0EB, B KOTOPBIX CKOPOCTh BeTpa MeHble (V; u V). B pe3ynb-
TaTe Ha BEPXHEM YPOBHE CJIOsl OOJIBIINX CKOPOCTEH Pa3BUBAIOTCA HUCXOJSIINE
JBIDKCHUS, & HA HUKHEM — BOCXOs1ue. B HUCXOAAIIIUX TOTOKAX TeMIIepary-
pa Bo3ayxa aauabarudecku pacteT Ha 1 °C/100 M, a B BOCXOJAIINUX MMOHUXKA-
eTcsl Ha Ty e BeIMuMHy. TakuM 00pa3oM, BO3HHMKAET MepepacipeiesieHue
TEMIIepaTypbl U B CPEIHEW YacTU CJIosi OOJIBIIUX CKOPOCTEH pa3BUBAECTCSl WH-
Bepcus (puc. 11).

Anmuyuxnonuyeckue ungepcuu (cocamus, ocedanusi) odpazyroTcs B 00-
JACTSIX MOBBIMIEHHOTO JaBjieHUs. B meHTpe Takux o0siacTeld BOSHUKAIOT HUCXO-
JSIIMe TIOTOKUA Bo3ayxa. BcenencTBue 0oliee BHICOKOTO JABJICHHUS HAa HIDKHHUX
YPOBHSIX OMYCKAIOIIUICSA BO3yX CKMUMAETCS U PACTEKAETCs IO TOPU3OHTAIIN OT
IeHTpa 001acTu K nepudepuu, He JOCTUTAS 3EMHOM TTOBEpXHOCTH. Temmepary-
pa Kaxmoil omyckatomeiics nopuuu Bo3pactaet Ha 1 °C/100 m. [Topruu, omyc-
TUBIIIKECS U3 00JIee BRICOKUX CIIOEB, MPOXOAT OOJIbIIIEE PACCTOSTHHUE TI0 BEPTHU-
KaJId U MIO3TOMY OOJIbIlIe HarpeBarOTCHI.

Puc. 10. MuBepcust TypOyIeHTHOCTH:
h,— TypOynenTHsIii cioi; hy, — cioit pes-
KOT'0 0cJ1a0yieHus TypOyJIeHTHOCTH
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@ponmanvhsie uneepcuu 00pa3yrTCs BO (GPOHTANBHBIX 30HaX (puc. 12).
@poHTalIbHAs 30HA ABISETCS MEPEXOAHON MEKAY XOJOIHBIM U TEILIBIM BO3J1Y-

Puc. 11. lnnamirieckad HHEEpCHA Puc. 12. @pouTansHas HHEEpCHA

xoM. B Heil HaOmomaercs pe3koe M3MEHEHHE BEPTUKAIBHOTO I'PAaJUEHTa TEM-
nepaTypsl U MOKET BOSHUKHYTh U30T€PMHUsI WM JaXe MHBepcusa. Beicota HUxk-
HEW TPaHMIbl MHBEPCUOHHOIO CJIOSA HaJ JAaHHBIM IIyHKTOM 3aBUCUT OT pac-
CTOSIHUSA MEXAY ITHM IIYHKTOM M JIMHUEH (pOoHTa Ha 3€MHOW MOBEPXHOCTH.
Yem nanblile HAXOOUTCA MYHKT OT JIMHUM (DPOHTA, TEM BBIIIE PacloJiaraeTcs
WHBEPCHSL.
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3. BO3AYIIHBIE TEYHEHUSA B ATMOC®EPE

3.1. bapu4eckoe noJse

Ecnm Ha reorpaduueckoii kapTe 3eMIu pacCTaBUTh 3HAYCHUS JABICHUHN U
COCIMHUTH TOYKH, UMEIONINE PAaBHOE NAaBJICHUE W JICKAIME B OJHOW TUIOCKO-
CTH, JIMHUSAMH, MbI TIOJYYHM IPOCKIIHIO MPOCTPAHCTBEHHOTO PACIIPEACICHUS
atMoc¢epHoro napneHus. CaMo ke IPOCTPAHCTBEHHOE pacIpe/ielieHHe aTMO-
chepHOro J1aBJICHUS Ha3bIBaETCsA Oapuyeckum mosiem (puc. 13).

JUIsl TIOJTy9eHHs HATJISITHOTO TMPEICTaBICHHUS O PACPECIICHUN JaBICHHUS
HA3eMHOW MOBEPXHOCTU CTPOSIT KapThl m300ap Ha ypoBHe Mops. s 3Toro Ha
reorpauIecKyro KapTy HaHOCAT aTMoc(hepHOoe JaBieHHe, N3MEPECHHOE Ha Me-
TEOPOJIOTUYECKUX CTAHIUAX W MPUBEACHHOE K YPOBHIO Mops (1o gopmyie Jla-
mwiaca). M300apsl MpoBOAAT Yepe3 OMpeeieHHbIE WHTEPBAJIbl JABICHUS —
00bryHO yepes S rlla.
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Puc. 13. bapuueckue cucteMbl

N306apsl MOTYT UMETH caMyio pazHooOpa3Hyto KoHpurypamuio. Obnactu
3aMKHYTBIX W300ap ¢ TMOHIKEHHBIM JIaBJICHUEM B IICHTPE HA3BIBAIOTCS Oapuye-
CKUMU MUHUMYMAMU, VT YuKIoHamu. JlaBjaeHne 31ech BO3pacTaeT OT LEHTpa K
nepudepun. O6IaCTH 3aMKHYTHIX N300ap C MOBBIIICHHABIM JABJICHUEM B IICHTPE
Ha3bIBAIOTCS OApUYeCKUMU MAKCUMYMAMU, WA aHMuyukioHavu. JlaBneHue B
HUX OT IEeHTpa K mepudepun yopiBaeT. KpoMme IUKIOHOB M aHTHUIIMKJIOHOB B
OapuyUecKOM TI0JIE BCTPEYAIOTCSl JIOKOUHBI, TPeOHU, CEIJIOBUHEI. JlodxcOuna —
CBsI3aHHAs C IIUKJIOHOM U BBITSHYTAs MOJIOCA TTOHM)KCHHOTO JIaBJICHUS, BKJIUHU-
BAIOIIASICSl MEXKYy JBYMs IOJIOCAMH TOBBIIICHHOTO JaBlIeHUs. I pebenb — CBS-
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3aHHAas C AQHTULMKIOHOM U BBITAHYTasl OT €ro LEHTpPa I0JI0ca MOBBILIEHHOI'O
JIABJICHUS, PACTIOIOXKEHHASI MEXKIY JIBYMS IMOJIOCAMH MOHUKEHHOTO JaBJICHHUS.
Ceonosuna — Gapuyeckas 00J1aCTh, 3aKIOYEHHAs MEXAY ABYMs LUKIOHAMU U
AHTULIUKIIOHAMH, PACTIOJIOXKEHHBIMU B IIIAXMATHOM TMOPSIKE.

['opuzoHTanIbHBIE pa3Mepbl 0APUYECKUX CUCTEM HM3MEPSIOTCS COTHSIMHU H
THICSTYAMU KUJIOMETPOB.

H B

Puc. 14. U306apuueckue nosepxHoctu B uukiione (H) n antunukinone (B) B BepTHKaibHOM
paspese

B nukinone uzo0apuieckue MoBEpXHOCTU MPOTHYThl BHU3 B BUE BOPOHOK,
a B aHTHUIMKJIOHE BBITHYThI BBEPX B BUJE Kynoios (puc. 14). Ilpu onnHakoBoM
JABJICHUU Yy 3€MHOI MOBEPXHOCTU OJHU U T€ ke OapuuecKue MOBEPXHOCTU B
TEIJIOM BO3JIyX€ JIEKAT BBIIIE, YEM B XOJIOJIHOM.

3.2. I'eorpajuueckoe pacnpenejieHue aTMOC(HPepHOro JaBJIeHHS
HAa YPOBHE MOps

Kaptel u3o0ap, mocTpoeHHbIE IO CPEAHUM MHOTOJIETHUM 3HAYEHUSAM JIaB-
JICHUSI HAa YPOBHE MOPS, TTO3BOJISIIOT C/IEaTh CICTYIONTNE 0000IECHNS:

B amneape (puc. 15) BHojb 3KBaTOpa pacmosiaracTcs MosiC MOHMKEHHOIO
nasieHus. CaMble HU3KWE JIaBJICHUS PacCIojiararoTcsl mpuMepHo Ha 15°ro0.mi.,
I7Ie B 3TO BpeMsl JIETO, IPUYEM JIOKATU3UPOBAHBI HAJl HATPETHIMU MaTEPUKAMU
— IOxnol Amepuxoii, FOxHoit Adpukoit, ABcTpanuei.

[To 06e CTOpOHBI OT 30HBI HU3KOTO JaBjieHus, Ha muporax 30-35° oboux
noJtymapui, 00pa3yroTcsi 30HbI MOBBIIIEHHOTO JaBJICHUS — TOXE B BUJE OT-
JeIbHBIX 00JIacTeil. DTO Tak Ha3bIBaeMbIe CyOmMponuieckue oapuyeckue mMak-
cumymovl — aHTUIUKIOHBL. VX nBa B CeBepHOM nodymapuu U Tpu B KOxHOM.

K ceBepy oT cyOTponunKoB AaBiIeHUE HAJl OKEaHaMH yObIBaeT, 00pa3ys JiBa
MuHuMyMma (B parione Mcnanauu u Aneytckux octpoBoB). Haj cymieit masie-
HUE BriyOb KOHTMHEHTOB CHJIbHO BO3pacTaer, o0pa3ys JBa OapUUYECKUX MaK-
cuMyMa — OOIIMPHBIN a3MaTCKUW aHTULIMKIIOH HaJ A3Heil, C IIEHTPOM HaJl MOH-
rOJIbCKMM IIJIaTO, M KaHaJcKui aHTUIMKIOH B CeBepHoil Amepuke. B Adpuke
110 HAIIPaBJICHUIO K CEBEPY JIaBJICHUE HECKOJBKO YBEIMUYUBAECTCA.
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Jlemom (puc.16) KapTUHA YaCTUYHO COXPaHSETCs, IEPEMENIAsACh HA CEBED,
onHako Haja marepukamu (CeB. AMepuka U A3usi) naBiieHHe najgaer. Takum o0-
pa3om, cpelnHee paclpeneieHre aTMOC(EepHOro JaBlICHUS Ha ypOBHE MOpS B
LIEJIOM MMEET 30HaJbHBIM XapakTep. Boiaenstorcs 30Hbl NOHUKEHHOTO JIaBJie-
HUSl — 9KBAaTOpUAJIbHASL, YMEPEHHBIX U CyOMOISPHBIX IIUPOT U 30HBI OBBILIEH-
HOTO JIaBJIEHUs — cyOTponuueckue U nojspHsie. OgHaKo MOJHAs 30HAJIBHOCTD
pacrpeneneHus JaBieHusl HapylaeTcs 3a CUeT TOro, 4To HaJl MaTEPUKAMH JaB-
JIEHVE 3UMOM MOBBIIIAETCS, & JIETOM — IIOHUKAETCS.

bapuueckue rpymnmnbl, HabM01aeMble HA 36MHOM IIape, MOXHO pa3/IeiuTh
Ha JIBE IPYIIIbL:

1. ITocTostHHBIE Oapuyeckue 0OJACTH, CYIISCTBYIOIIUME B TECUCHUE BCETO
rojia: 3KBaTOpUAIbHbBIN MOSC MOHMKEHHOTO JaBJIEHUs, CyOTponuueckue Oapu-
YECKUE MAKCHUMYMBbI, UCIIAHJICKUI U aJeyTCKUl MUHUMYMBbI, CyOIOJISIPHBIN T10-
SIC TOHM>)KEHHOI'O JaBJIEHUS B F0’KHOM MOJYIIAPUH, a TAKKE aHTAPKTHUYECKUN 1
ApPKTUYECKUN MAKCUMYMBI.

2. Ce30HHbIE OapuyecKkue 00JIACTH, B KOTOPBIX 3UMHUE MAaKCUMYMBbI CMe-
HSIOTCSI ISTHUMU MUHUMYMaMU: CUOMPCKUN M KaHAJCKUNA MaKCUMYMbI, a3uaT-
CKUH JIETHUN MUHUMYM.

Bo3HukHOBeHHE OapU4YeCKMX MUHHMYMOB U MAaKCMMYMOB BbI3BAHO Tep-
MHAYECKUMU M JUHAMUYECKUMH NpUYMHaMHu. Hajx oxjaXAaeHHbIMU pailOHaMHu
YCJIOBUSI B HIDKHHMX CJIOSX aTMOC(eEpbl OJIaronpUsTHBI JJIS MMOBBIIICHUS J1aBlie-
HUS, a HaJl HAarpeThIMU — Ui ero noHwxkeHus. [loaromy Han sxBaTopoM obOpa-
3yeTcsl OSIC TOHMKEHHOIO JIABJICHUS, & HaJl MOJ0CAMU, TJI€ HU3KUE TEMIIepa-
Typbl, — 00JIaCTH OTHOCUTEJIbHO BBICOKOTO JaBjieHus. B xoioaHoe Bpems rona
HaJ MaTE€pUKaMH, KOTOPBIE BBIXOJIAXKUBAETCS CUJIBHEE, YEM OKEaHbI, pa3BUBa-
I0TCSl 0apuyecKue MaKCHUMyMbI. DTO OOBSICHSACTCS OOJBINCH TEIUIOEMKOCTHIO
OKEaHOB II0 CPaBHEHMIO C Cyllel. B Teruoe Bpems roga MaTepuku Nporpesa-
IOTCSl CUJIbHEE, YeM OKEaHbl U HaJl HUMU 00pa3yloTcs 00acTH MOHUKEHHOTO
JABJICHUS.

O6pazoBaHue CyOTpONUYECKUX OapUUYECKUX MAKCUMYMOB OOBSCHSETCS
NOCTOSIHHBIM BTOP’KEHHEM AHTULIMKJIOHOB B CYOTPONUYECKUE ITUPOTHI.

Konebanus naBieHus HOCAT B OCHOBHOM HENEPUOJUYECKUN XapaKTep U
MOTYT MPOUCXOAUTH OBICTPO UM MEIJICHHO MO/ BIUSHUEM U3MEHEHUN TemIle-
paTyphbl, BIKHOCTH, aTMOC(EPHON ITUPKYIISALINH.

Opnako Ha (oHE HEMEPUOAMUECKUX KOJIeOaHUN MOXKHO BBISIBUTH U TNEPU-
OJINYECKHE — CYTOUYHBIE U I'OJIOBBIE.

B cyrounoMm xojie naBieHus oOOHapyKUBAeTCs JBAa MAaKCUMyMa U JIBa MHU-
HUMyMa. MakcuMyMbl OTMeUaroTcsi okosio 10 u 22 yacoB 10 MECTHOMY Bpeme-
HU, MUHUMYMBI — OK0JIO 4 1 16 yacoB. B yMepeHHbIX MIUPOTaX aMILIUTYJa XO-
Ja oueHb HeBennka, b 0,3—0,6 rlla, B Tponukax — 3—4 rlla.

JlHeBHOW MUHHMYM OOYCIIOBIIMBAETCSl HArpeBaHUEM BO3/lyXa, a yTPECHHUI
MaKCUMyM — €T0 OXJIXJICHHEM, BTOPOM MaKCUMyM U MHHUMYM OOBSICHSIOTCS
yOPYrUMHU  KojeOaHUsIMH  aTMoc(epbl, BO3HUKAIOUIMMU BCJIEACTBUE €€
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HEINEpUOANYECKOr0 HAarpEeBaHUs U YCUIIMBAKOIIMMHUCS BCIEACTBUE PE30OHAHCA.

I'omoBout xon naBieHust. MOXKHO BBIICIUTh TPU OCHOBHBIX THUIIA!

1. KOHTMHEHTaNbHBIA TUII ¢ MAKCUMYMOM 3MMOW U MHUHUMYMOM JIETOM.
Pe3ue Bcero 3TOT TMI BBIpaXKEH B CPEIHMX LIMPOTAaX, OCOOEHHO B A3uu, rje
nepenaj aasiaenus cocrasisietr 25-30 rlla.

2. OKeaHMYECKHUH THIl ¢ MAKCUMYMOM JIETOM U MUHHMYMOM 3UMOM, Ap

nocturaet 20 rlla. Hag okeanaMu cpelHHX MIMPOT UHOTAA HAOII01aeTCs BOM-
HOW IOJI0BOM XOJI JABJIEHUS, MAKCUMYM — JIETOM U 3UMOM, MUHUMYM — BECHOU
u oceHblto (Ap = 5-6 rlla). Han TponnueckuMu okeaHaMH rojJ0BOM X0/ JaBJie-
HUS BBIpaXXEH c1a00.

3. [onsipHblil U CyONONSAPHBIA TUIIBI C MAKCUMYMOM B alpelie Wil Mae u
MUHHUMYMOM B siHBape win ¢eBpane Ap = 5—12 rlla. Takoi xon oObICHIETCS

TCM, 4TO TCEMIICpATypa BO3AyXa B allpCyIc-MaC HaA MATCpUKaAaMM W OKCAHAMH
BBIPABHHUBACTCS, TOTJd KaK HaJO JIbJaMH CeBepHoro .HG,ZIOBI/ITOFO OKCaHa OHa
OCTAaCTCA CPABHUTCIIBHO HU3KOH U 31CCh Hp€O6J'IaI[a€T BBICOKOC JaBJICHHUC.

3.3. Ilepemenienne BO3AyIIHBIX MaCC

Berep, T.e. qBMKEHHME BO3AyXa OTHOCHUTEJIBHO 3€MHOM ITOBEPXHOCTH BO3-
HUKAEeT BCJIEJICTBUE HEOJMHAKOBOCTH aTMOC(HEPHOTO JAaBJICHUSA B PA3HBIX TOU-
kax armocgepsl. Kak npaBuio, umeeTcss B BUJY FOPU30HTAJIbHAS COCTABJISAIO-
mias JBW)KEHUSA, XOTS MHOIAA PACCMATPUBAETCS M BEPTUKAIBHAS COCTABIISIO-
mas. Berep xapakrepusyeTcss CKOpPOCThIO U HanpasiaeHneMm. CKOpOCTh BETpa —
3TO MYyTh, MIPOXOAUMBIA MHIUBUYAIbHBIM O0BEMOM BO3/yXa 3a €AMHUILY Bpe-
MEHH OTHOCHUTEJIBHO 3€MHON ITOBEPXHOCTH, U BBIPAXKAETCSI B METPAX B CEKYHIY.
CkopocTh BeTpa OLICHMBAETCS U B Oajljlax Mo Tak Ha3zbiBaeMo# mkane bodopra.
ITo sTOM mIKane Bechb MHTEPBAl BO3MOXKHBIX CKOPOCTEH BeTpa ACJIHUTCS Ha 12
rpaganui. Kaxxnas eaquHua MIKaasl CBA3BIBAET CKOPOCTh BETPa ¢ Pa3IMYHBIMU
ero 3gpexramu, TAKUMHU KaK CTEIIEHb BOJIHEHUSI MOpsl, KauaHUE BETBEH 1€pEBb-
€B, paCIpOCTpaHEHUE JIbIMa U3 TpyO u T.1I.

Ha mereoponornueckux CTaHUIUSAX OOBIYHO M3MEPSIOT CIVIAXKEHHYIO CKO-
pPOCTb BETpa, T.€. HEKOTOPYIO CPEIHIOI0 BEIMYHMHY CKOPOCTH 3a HEKOTOPBIN
OOBIYHO HEOOJBLION MPOMEXKYTOK BPEMEHHU, B TEUEHHE KOTOPOTO MPOU3BOIAT-
¢ U3MepeHUs. MrHOBEHHAs1 CKOPOCTb, T.€. CKOPOCTh BETPA B JAHHBIM MOMEHT,
OTMEYaeT MOPHIBBI U BHE3AMHbBIE OCJIA0JICHUS BETPA.

Pacnpenenenne BO3AyIIHBIX TEYEHNN HAJ 36MHOM ITOBEPXHOCTHIO, T.€. I0-
Jie BO3AYILIHBIX TE€YEHUH, MOKHO XapaKTepHU30BaTh JIMOO CTpEIKaMH (BEKTOpa-
MU), TUOO JTUHUSAMU TOKa. CTPENIKU YKa3bIBalOT HAMpPaBJICHUE U CKOPOCTh. JIu-
Huel Toka (puc. 17) Ha3pIBaeTCsl Takas JIMHUA, BO BCEX TOUKAaX KOTOPOM Kaca-
TeJbHAs COBIIAJAET C HANPABICHUEM BETPA B JAHHbIM MOMEHT. JIMHUA TOKa Ha-
IIATHO ITOKa3bIBACT M3MEHEHHUE HAIIPABICHUS JIBMXKCHMS BO3JyXa OT TOYKH K
TOouke. JINHUIO TOKa HE CIELyeT IyTaTb C TPACKTOpUEH IBHIKECHHS BO3.yXa,
MPEICTABIAIONICH COOOM JIMHHIO, OMKMCHIBAEMYIO YACTHUIICW BO3JyXa IMpHU €e
JBUKEHUU OTHOCUTEJIBHO BBIOPAHHOM CHCTEMbI KOOPAUHAT.
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Puc. 17. JIuauu TokKa

Cmpyxkmypa éempa. CKOpPOCTb U HaIlpaBJICHUE BETpa XapakTepusyer 00-
11ee JBM)KEHHE BO3YIIHOIO MOTOKA KaK e€AuHOro nesnoro. Ho B aBrkymemcs
BO3JlyX€ BCIEACTBUE TPEHUS O 3€MHYIO IIOBEPXHOCTh, a TAKKE€ HEPABHOMEPHO-
ro €€ HarpeBaHUs BCErJa UMEET MECTO TypOyJeHTHOCTb. [1o3ToMy B Kax0i
TOYKE IPOCTPAHCTBA MPOMUCXOAAT OBICTPbIE M3MEHEHUsI KaK CKOpPOCTH, TaK U
HalpasieHUsl BeTpa. J[BrkeHue BO3[ayXa B KaKJOM TOYKE CKJIAJbIBAETCS Kak
Obl M3 OTIENbHBIX TOJIYKOB U MOPHIBOB, BHE3AMHBIX YCUJICHUN U OCIa0ICHUM
BETpa, HEMPEPBIBHO CIEAYIOLIUX APYT 3a Ipyrom. Takol xapakTep ABUKEHHS
BO3/lyXa HAa3bIBAIOT nopwvlsucmocmyio Berpa. OOBIMHO MO/ CKOPOCTHIO BETpa
M0JIpa3yMeBaeTCsl CrilaXXeHHas!, T.€. CPE/IHAsS 32 HeOOJbIION MPOMEXKYTOK Bpe-
MeHU. McTuHHAs ke CKOpPOCTh OTJEIbHBIX 00bEMOB BO3/1yXa, OBICTPO MEHSIO-
niasicsi BO BpeMEHH, Ha3bIBAETCS MTHOBEHHOM.

CpenHue CKOPOCTH BeTpa y 3eMHOM MOBEPXHOCTH ONMM3KkHM K 5 — 10 M/c m
peako mpeBsImaT 15 M/c. B cuiibHBIX aTMOC(EPHBIX BUXPSIX U IITOPMAaX yMe-
PEHHBIX MIUPOT CKOPOCTH MOTYT MpeBbimath 30 M/C, a B OTAETBHBIX MOPHIBAX
nocturath 60 M/c. B Tponmmueckux yparanax CKOpoCTh BETpa IOCTUTAET 65 m/c,
a oTHe’bHBIe MOPBIBHI npeBbimaiT 100 m/c. BepTukanbHbie CKOPOCTH OOBIYHO
B 100 — 1 000 pa3 meHbIIE, Y4eM rOPU3OHTAIbHEIE.

N3mepennsi CKOpocTH BeTpa Ha METEOCTAHUHUAX MPOBOJASTCS C IMOMOIIbIO
aHeMoMeTpa win (irorepa. 3T NpuUOOPHl YCTaHABIMBAIOTCSA Ha BhicoTe 10 —
12 M Haj 36MHOWM MOBEPXHOCTHIO.

3.4. Bausinue npensiTCTBUii HA BeTEP

HepoBHOCTH 3¢MHOW MOBEPXHOCTH M CTPOEHHS CO3/1al0T B BO3AYIIHOM IIO-
TOKE pa3u4HbIe BO3MYyIIeHUs. [Ipu 3TOM U3MeHseTcsl HanmpaBiIeHHEe U CKOPOCTh
BETpPa, €r0 CTPYKTypa: BOIU3U MPEIMATCTBUS BOSHUKAIOT 3aBUXPEHUS, YCUIINBA-
ercs TypOyJIeHTHOCTb, BO3AYIIHBIA MOTOK BBIHY)KIIEH IMEPETeKaTh MX CBEPXY
i 00TekaTh ¢ 00koB. C HaBETPEHHON CTOPOHBI MPENATCTBUS (X0JIMa) BO3HU-
KaeT BUXPb, OTTAJKMBAIOIINK JBIDKEHUE BO3/yXa B CTOPOHY OT MPEMSATCTBUS
(BBepx, puc.18). Emie 10 BcTpeun ¢ TakuM MPEnITCTBUEM BO3AyX YXKe HauMHa-
eT TOAHMMAThCS W 3aTeM IepeTeKaeT HaJ MpensTcTBUeM. JIMHUM Toka Hax
NPENsSTCTBUEM CTYIIAIOTCs, BCIEACTBHE YET0 CKOPOCTh HaJl MPEISTCTBHEM yBe-
anunBaercs. OmycKaroTcsi TMHUM Ha 0oJiee WM MEHee 3HAUUTEIbHOM paccTos-
HUH 32 NPENATCTBUEM. XOPOULIO IPOCIIEKUBACTCS CTPYKTypa BeTpa 1o popme
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cyrpo6a BOJIU3HM IPEISATCTBUSA, KO-
rga OKOJIO CaMoro MpensTCTBUs
00pa3zyroTcs riayOOKue BBIEMKU U
JUIIb HA HEKOTOPOM PACCTOSIHUU
3a MPENATCTBUEM HAMETAIOTCS BbI-
cokue cyrpoObl. Eciiu Bo3aymiHbIN
IIOTOK IIPOTEKaeT 4Yepe3 Y3KUM
IPOXOJl MEXAYy JABYMs XOJIMaMH
(puc. 19) unm HEBBICOKUI TOPHBIN
nepeBayl, TO CEUCHHUE yMEHBIIAeT-
Csl, BO3HUKAIOT BETPHI C OOJBIION
CKOpPOCTBIO TPH CPAaBHUTEIBHO
cnabbIX BEeTpax Ha COCEIHUX ydYa-
CTKaXx.

Bnons nonuH Betep MpoaBU-
raercsi JOBOJIBHO CBOOOIHO, 0O€3
dbopmupoBanus Buxpei. Ecmu ke
HaIlpaBJICHHE BETpa NEPHEHIUKY-
JIIPHO OCH JIOJIUHBI, TO JIBUKEHUE
BO3JlyXa B Hell ocnabneno. Ha ane
JOJIMHBI  BO3JyX HAaxoOJIWUTCAd B
CPaBHUTEJIBHO  CIHOKOWHOM  CO-
CTOSIHUM. BepxHuil moTok Iojca-
ChIBa€T BO3AYX M 3aCTaBIISIET €ro
MOCTENEHHO BBITEKaTh U3 JOJIUHBI
BBEpX, B 00JIaCTh BEPXHETO IMOTO-
ka. [Ipu 3TOM B 1OJTMHE BO3HUKAET
Puc. 19. O0GTexanue BO3AYUTHBIM TOTOKOM BUXPb C TOPU3OHTAIIBHOMN OCBIO.
JIBYX BO3BBILICHHOCTEH (BUJI CBEPXY) Jlec 3amemyIsieT CKOPOCTh BET-
pa y 3eMHOM noBepxHocTu. Ha paccrossnuu 50 M nepen 1ecoM CKOpOCTh BETpa
CHIIKAETCsl, HAUMHAET YMEHBIIIAThCS U CTAHOBUTCSI PABHOM HYJIIO BHYTPH Jieca,
eciu oH rycrou. [lozaau neca Ha paccrossauu ot 100 1o 500 m Takke oTmeya-
eTcst ociiabneHue BeTpa. Haj jiecoMm CKOpoCTh BETpa U €ro MOPHIBUCTOCTh YBE-
JUYUBAIOTCA. ITO 3aMeTHO 710 BhIcOTHI 200-300 M. bnaronaps ocmabisromniemy
JENCTBUIO Jieca Ha BO3AYIIHbIE MOTOKU OO0JbIIOE 3HAaUeHHE B 00pbhOE co cyBa-
HUEM TOYBBI, C MBUILHBIMU OYpSIMHU U CHEKHBIMU 3aHOCAMH MPUOOPETAIOT BET-
PO3AIUTHBIE JIECHBIE MOJOCHI. 3aIIUTHOE BIUSHHUE CIUIOIIHOW JIECHOM IMOJIOCHI
pacrpocTpaHsieTcs Ha paccTosiHue, paBHoe 20—-30-KpaTHOI BBICOTE JIEPEBBEB, a
HE CIUIOLIHOM (a)KypHO) — Ha paccrosinue, paBHoe 40—50-KpaTHOW BBICOTE Je-
PEBbBEB.

3a HanpasneHue gempa MPUHUMAETCSI a3UMYT TOYKHU, OTKYJla IyeT BETED,
OTCUMTHIBAEMBI OT TOUKHU CEBEpa uepe3 BOCTOK. B 3ToM ciiywae paznuyaroT
BOCEMb OCHOBHBIX pyMOOB ropu3onTta (puc. 20): ceBep, CEBep0O-BOCTOK, BOCTOK,
I0Or0-BOCTOK, IOT, IOr0-3amaji, 3amaj, CeBepo-3amajl. YKas3aTh HallpaBJICHHE

Puc. 18. O0TexaHue npensTCTBUS BO3AYIIHBIM
IIOTOKOM
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MOXXHO TakK)Ke, OMpEAeNMB yroil, 00pa3yeMblii HalpaBJICHUEM BETpa C MEpH-
nuanoM. [Ipu aToM ceBepHOMY BeTpy cooTBeTCTBYET 0°.

Jlyist Toro 4TOOBI OXapaKTepU30BaTh K-

MaTUYECKUN PEKUM BETPa, MOXKHO JUJISI KaXK]10- c

ro MyHKTa MOCTPOUTh JUarpaMMmy pacrpesese-
HUS TOBTOPSEMOCTH HaNpaBJICHUU MO OCHOB-
HBIM pyMOaM — Tak Ha3bIBaEMYIO P03y BETPOB.

WNHorna aBuxeHus B atMocepe co3laroT
yCJIOBUS ISl 3aCTavBaHUs BO3JyXa Haj O0b-
MMM palloHaMu 3eMJId — 10 2—3 MJIH. kM’ B
pe3yibTaTe BO3AyX Tporochepbl pacusieHIeTCs
Ha OTJEJbHbIE BO3YIIHBIE MAacChl, KOTOpBIE
Oosee WM MEHEee JUTUTEIBLHO COXPAHSIOT CBOIO
WHJMBUAYaIbHOCTb, IEPEMENIASICh U3 OJTHUX

paiioHOB 3eMiM B Apyrue. B ropusoHTalbHO

HaIpaBJICHUU TaKKE OJTHOPOIHBIC BO3AYIIIHD)

MaccChl U3MEPSIIOTCS ThICSTYaMU KUJIOMETPOB.

CBoiicTBa BO3IYIIHBIX Macc (TeMIeparypa, BIaKHOCTb, COJICPKAHUE TIbI-
JIM) HEeCYT B ce0e oTmedaTok CBOero odara (opMUpOBaHMs, T.e. TOM 00JacTH
3emud, e oHM CHOPMHUPOBAIUCH KAaK LIEJO€ MOJ BO3JECUCTBUEM OJHOPOJIHOMN
3eMHOM MOBEepXHOCTU. B nanpHelem, nepemenasch B Apyrue o01acTv 3eMiu,
BO3/IyIIIHBIE MACChI MEPEHOCIT B 3TU 00JIACTU M CBOM CBOMCTBA, T.€. CBOM pe-
*uM norozsl. [IpeoOnananue B TaHHOM pailoHE BO3IYIIHBIX MacC OINpeAeieH-
HOT'O THUIIA CO3/Ia€T XapaKTEPHBIA KIMMATUYECKUIN PEKUM ITOTO paiioHa.

BbiiensoT 4eThlpe OCHOBHBIX THIIA BO3IYIIHBIX MAacC C Pa3jIM4HbIM 30-
HaJbHBIM TIOJIO)KEHUEM OYaroB: MAcChl apKTUYECKOTO W aHTAPKTUYECKOrO,
YMEPEHHOT0 (MOJSPHOTO), TPOIMYECKOTO U 3KBATOpUAIBHOIO Bo3ayxa. [lns
KQXXJIOT0 M3 TUIIOB XapaKTEePHbI CBOM MHTEpPBaJ TEMIIEPATYP Y 3€MHOU MOBEPX-
HOCTH W Ha BBICOTax, CBOM 3HAUYEHUS BIIAXKHOCTHU, MPO3PAYHOCTH, JATHHOCTH
BUJIUMOCTH U JIp.

Bo3gyminble mMacchbl, nepemeniaromuecs: ¢ 0ojiee X0JIOJHON 3€MHOU IOo-
BEPXHOCTU Ha OoJjiee TEIUTyl0, Ha3bIBAIOT XOJIOJHBIMU MaccaMu. XO0J0/IHasl BO3-
JyIlIHasg Macca BbI3bIBAET MOXOJIOJAHUE B T€X pailOHAX, B KOTOPbIE OHA MOCTY-
naet. B myTH oHa mporpeBaeTcs, IpUTOM, IPEUMYIIIECTBEHHO CHU3Y, OT 3€MHOM
noBepXHOCTH. [103TOMY B HEll BO3HUKAIOT BEPTUKAJIbHBIE IPAJIUEHTHI TeMIIepa-
Typbl, U pPa3BUBACTCS KOHBEKIMS C OOpa30BaHUEM KYYEBBIX U KYy4eBO-
JIOKJIEBBIX 00JIAKOB ¥ BBIMA/ICHUEM JTUBHEBBIX OCAJIKOB.

Boznymineie Macchl, nepemernaromuecss Ha 0oJee XOJIOAHYIO IOBEpX-
HOCTb, Ha3bIBAIOT TEIJIBIMU MaccamMu. OHU MPUHOCST MOTEIUICHHE, HO CaMU OX-
JaXAAI0TCSl BHU3Y, MIO3TOMY B UX CJIOSIX CO3JAOTCSI MaJlble BEPTUKAJIbHbBIE Tpa-
TUEHTHI TeMTiepaTypbl. KOHBEKITNS B HUX HE pa3BUBACTCS, IPEOOIaat0T CIOU-
CThIE€ 00JIaKa U TYMaHBI.

Paznuyator emie MecTHble BO3IYIIHBIE MACChI, JUTUTEIHLHO HAXOSAIIUECS B
oIHOM paiioHe. CBOMCTBa MECTHBIX MAacC OIPEAEISIOTCS HarpeBaHUEM HIIA OX-
JaXJIEHUEM CHHU3Y B 3aBUCHUMOCTHU OT CE30HOB.

Puc. 20. Pacnionoxenue pym-
OOB ¥ UX COKpAIIeHHBIE 000-
3HA4YEHUs
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CMesxHbIE BO3IYIIHBIC MAcChl pa3ieJIeHbl MEXTy COOOM CPAaBHUTEIHHO Y3-
KAMH TIEPEXOTHBIMU 30HAMH, CHUIPHO HAKIIOHEHHBIMHM K 36MHOW MTOBEPXHOCTH.
DT 30HBI HOCIT Ha3BaHUE PpOHTOB. [[TMHA TaKMX 30H — THICSYN KUJIOMETPOB,
IIMPUHA — JIECSITKU KIJIOMETPOB.

C ¢ponTamMu cBsI3aHBI OCOOBIC SBJICHUS MPUPOILI. Bocxoasmue TBHKCHUS
BO3/lyXa B 30HaX ()POHTOB MPHUBOJAT K OOpPa30BaHUIO OOIIMPHBIX OOJIAUYHBIX
CHUCTEM, M3 KOTOPBIX BBIMIAJAIOT OCAAKW Ha OonbImx rmomanasix. OrpomMHbIe
aTMoc(epHbIe BOJTHBI, BOSHUKAIOIINE B BO3IYIIHBIX Maccax Mo 00e CTOPOHBI OT
¢dbpoHTa, NPUBOJAT K 0OPA30BaHUIO aTMOC(HEPHBIX BO3MYILIEHUNA BUXPEBOTO Xa-
pakTepa — HMKJIOHOB U aHTUIIMKJIOHOB, OMPEACISIONINX PEXUM BETpa U JIpyrue
0COOEHHOCTH MOro/ibl. OPOHTHI MOCTOSTHHO BO3HUKAIOT U UCYE3al0T (pa3MbIBa-
I0TCS) BCJIEACTBUE OINPEICICHHBIX OCOOCHHOCTEH aTMOC(HEpPHOU HUPKYISAIUH.
Bmecte ¢ HumMu GpopMupyroTCsi, MEHSIOT CBOWCTBA W, HAKOHEII, TEPSIFOT CBOIO
WHIMBUy AIbHOCTh BO3IYIITHBIE MACCHI.

3.5. Yckopenue Bo3ayxa

Kak yxe yka3bIBanoch, BETEP BO3HHUKAET M3-32 HEPABHOMEPHOI'O pacmpenie-
JeHus aTMoc(epHOro nAaBlieHMs, T.e. Ojiaroapsi CyLIECTBOBAHHIO T'OPU30H-
TAJIBHBIX PA3HOCTEMN AaBlieHUs. Mepoli HEPAaBHOMEPHOCTH PACIIPEIICIICHUS 1aB-
JIEHUS SIBJII€TCA TOPU3OHTAJIbHBIN Oapuueckuil rpaaueHt. Bo3gyx crpemutcs
JIBUTATbCS OT BBICOKOI'O JIABJIEHUS K HU3KOMY I10 Haubosiee KOPOTKOMY ITyTH,
T.€. 10 HOpMaAJIM K M300ape, a 3TO U €CTh HallpaBIeHUE OAPUUECKOIO I'paJHeH-
ta. [Ipy 3TOM BO3/yX Mosy4yaeT ycKopeHue TeM OoJiblie, yeM OoJblie 6apuye-
ckuil rpaaueHT. CrenoBaTesbHO, TOPU3OHTAIBHBIA OapUUYeCKUil IPaIueHT €CTh
CuJIa, cCoOOIIaroIIas BO3JyXy YCKOPEHHUE, T.€. BbI3bIBAIOIIAs BETEP U MEHSIOLIAs
ero ckopoctb. Ilo HampaBiieHHIO 3Ta cujla B KaXJ10M ToOuke 0apHuecKoro mojs
COBMAJIaeT C HANpaBJIEHUEM HOpMaIU K U300ape B CTOPOHY yObIBaHUS JaBiie-
Hus. B atmocdepe cuia Gapruyeckoro rpajueHTa SBISETCS €IUHCTBEHHOUW CH-
JIOM, KOTOpAasi MPUBOJIUT BO3AYyX B JBHKCHHUE U YBEIIMUMBAET €r0 CKOPOCTh. Bee
JOPYTHE CHUJIBI, MPOSBISIIOIINECS MPU IBUKEHUU BO31yXa, MOTYT JIUIIb TOPMO-
3UTh JABMKEHHUE WA OTKIIOHATH €r0 OT HAIIPaBJICHUs TPAIUEHTA.

Pacuer nmokaspiBaeT, 4ToO BENIMYMHBI YCKOPEHHUs HE OYeHb Benuku. Hampu-
Mmep, pu temrepatype Bozayxa 0 °C u gasinenun 1 000 rlla qist 6apuueckoro
rpajguenta | rlla Ha 100 kM BemmumHa yckoperusi coctasut 0,001 m/c’. Oc-
TaJbHbIC CUJIbI, NEHUCTBYIOIIME HA BO31yX B TOPU30HTAIBHOM HAIIPABJICHUM,
UMEIOT TOT K€ IOPSAIOK.

Ecnu 6b1 Ha BO31yX JAeiicTBOBaja TOJIBKO cujla OapuuecKoro rpagueHTa, To
JBM)KEHHE BO3JlyXa MOJ ACMCTBHEM 3TOW CHJbI OBbLIO Obl PABHOMEPHO YCKO-
peHHbIM. 1 X0Ta yckopeHue, coo0IaeMoe CUION I'paJueHTa, HEBEJIHUKO, IpU
JUITATEIBHOM JEHCTBUH 3TOM CHIIBI BO3YX MOJIy4UsI Obl OOJIBIINE U PUTOM HE-
OrPaHUYECHHO PACTYILIUE CKOPOCTU. B NeHCTBUTENBHOCTH B arMocdepe 3Toro
He HaOmojpaercs. Bo3ayx ABMXKETCs, KaK MPAaBHIIO, CO CKOPOCTHIO HECKOJIBKO
METPOB M MHOTJAa HECKOJBKO JIECATKOB METPOB B CEKYHIy, IPHUYEM OOBIYHO
CKOpPOCTb BETPa MEIJIEHHO MEHSIETCS BO BPEMEHHU. JTO 3HAYUT, YTO KPOME CH-
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JbI OApUYECKOTO TPAMEHTa Ha JIBIKYIIUICS BO3AYX JACUCTBYIOT U JAPYTHE CU-
JIb1, 00JIee WK MEHEE YPaBHOBEIIUBAIOIINE CHITY TPAIUCHTA.

3.6. OTKJIOHSAIOIIAs CIJIA BpPallleHus 3eMJIH

JIBuxeHue Bo3ayxa B oObeme arMmochepbl MOAUYUHSIETCS CHUJIaM, JIEUCT-
BYIOIIIMM Ha KaKOW-JIMOO BBIJEICHHBIN 3JIEMEHTApHBIA 00BbeM. DTU CHUJIbI pac-
CMAaTpUBAIOTCS B a3POJMHAMUKE U yYACTBYIOT B JIOBOJIBHO CJIIOKHOM B3auUMO-
e CTBUU

JInst Hayana pacCMOTPUM JIEMCTBUE OTKJIOHSIOIIEH CUIIbI BpallEHUsT 3€MIIH
(puc. 21). Eme B 1838 r. Kopuonuc mokaszan, 4To Mpu BCIKOM JIBHKEHUH OTHO-
CUTEJIbHO BpalIAOLIEHCs] CUCTEMbl KOOPAUHAT TEJIO UCIBITHIBAET TaK Ha3bIBac-
MO€ MOBOPOTHOE YCKOpeHHUE. VCnBIThIBAET €ro U BO31yX, ABHXKYIIMNCA OTHO-
CUTENBbHO 3emuH, T.e. BeTep. Bo3myx, nmpuHumas
ydacTU€ BO BpallaTEIbHOM JABWKEHHH 3EMJIH,
CTPEMUTCA COXPAHUTh HANPABICHUE JBUKCHHS,
IPUAAHHOE €My IBMXKyIIencs cuwion. Cucrema xe
KOOpJMHAT (Mapajiead U MEpUANAHbI), K KOTOPOU
MBI OTHOCHM 3TO JBH>)KEHHUE, B IPOLIECCE CYyTOUYHO-
ro BpalleHHs 3eMJIM MHOBOPAYMBAETCA NOJ JBHU-
KymuMcst Bo3ayxoM. [loaToMy ABHXKEHHE OKa3bl-
BAETCSl OTKJIIOHEHHBIM OT IE€PBOHAYAIBHOIO Ha-
npaBjieHusl (HalpuMep, MO OTHOIICHHIO K MepH-
JIMaHy), HO OCTAeTCsl HEU3MEHHBIM M0 OTHOLIECHUIO
K HaIpaBJICHUIO Ha yJaJeHHYIO 3Be3ay. [loBopoT-
HOE€ YCKOPEHHE BBI3BAHO MHEPLIMOHHOM CHUJIOW, T.€.
“Kaxyriencs’” CUJION, B JIEMCTBUTEILHOCTH K BO3-
IyXy HE TNPUIOKECHHOW, a CBSI3aHHOM JHIIh ¢ PHC. Z1. UTKIOHSAIOIIAs CUla
“moJIBOpavynMBaHUEM”’ TOJ] HETO 3EMIIH. Bpamenus 3emm (Kopronmca)

N ecnn Ha puCyHKE IOJ NEMCTBUEM I'PAJAMEHTA JABICHUM B TOYKE @ BO3-
JyX JBHXKETCS IO MEpUANaHy (MEpHeHAUKYISIPHO Ap ), TO Yepe3 BpeMsl Az OH,
OyIyuu B TOUKE @; OyJEeT COXpaHATh 3TO JBUXKEHUE, T.€. MapajlieIbHO BEKTOPY
ab; nipy 3TOM MOTOK OTKJIOHSAETCSI OT MEPUMAHA Ha yTOJ O, a CIEA0BaTEIbHO,
Y OT TPAJIMEHTA JABJICHUS, OTHOCUTEIBHO KOTOPOTO B HEMOABHKHOM CUCTEME
KOOPJMHAT OH JOJDKEH JIBUTATHCS MEPIEHIUKYIISIPHO.

Ecnu BeTep nBukeTCs Moj YrioM K MEpUJIMAHY, TAKOE JIBUKEHUE MOYKHO
Pa3JIOKUTh HA JABE COCTABJSAIOIIME: OJIHA MapajulelibHa MEPUANAHY, Apyras Ia-
pajuiesibHa napajuiend. B 3ToM ciydae BIMSHUE KOPHUOJIMCOBA YCKOPEHUS Clie-
JlyeT pacCMarpuBaTh OTHOCHUTEIBHO MEPUIMOHAIBHOM cocTaBistomen. Ha k-
BaTOpE OTKJIOHSIONIAs CHJIa OOpallaeTcs B HyJb, a Ha IMOJIIOCAX OHA MAaKCH-
MaJbHa.

Cka3zaHHO€ OTHOCWJIOCH K TOPU30HTAIBHOW COCTaBIISIIONIIEH BeTpa (ero
BekTopa). He TpynHO mpeacTaBuTh, YTO U BEPTHKAIbHAS COCTABJISIOIIAS MO/I-
BEpraercsi BO3JCUCTBHIO BpalieHus. [IOHATHO, YTO Ha MOJIFOCaX BEPTUKAIbHAS
OTKJIOHSIIOIIIAsl COCTABJISIIONIAsl paBHA HYJIO, a Ha SKBATOPE, HANPOTUB, UMEET
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MAaKCHMaJbHOE 3HaueHHe. BennunHa 3TOW OTKJIOHSIOUIEHM CHUJIbI JIOBOJIBHO
omyrtrMa. Ee 3HaueHue BIIOJHE COM3MEPUMO C T'PAJMEHTHOW CHIJIOW, T.€. TOW,
KOTOpasi BO3HUKAET U3-3a Pa3HOCTHU JIaBJICHUW U, COOCTBEHHO, SIBJIIETCA MPUYH-
HOM BeTpa. B 3aBHCMMOCTHM OT HalpaBJICHUS BETPa OHA MOXKET YBEIUYMUTH I'pa-
JUEHTHYIO CUILY, & MOXET yPaBHOBECHUTb, TOTJA CKOPOCTh BETPA CTAHET paBHA
HYJIIO.

['opr3oHTaNIBHAs COCTABIAOIIAS IOBOPOTHOTO YCKOPEHHMS Ha Bpallaro-
uieiics 3eMie UMeeT BU

A =2 ovsing,

I7IE€ ® — YTJI0Bas CKOPOCTh BpalleHUs 3EMIIN;

¢ — reorpaduyeckas ImpoTa;

V — CKOPOCTb BETpa. DTa COCTABJISAIONIAS HAIPaBJIEHA MO MPAMBIM YIJIOM

K CKOpOCTH BIpaBo B CeBEepHOM MOJyIIApUU U BIEBO — B KOKHOM.

Takum 00pa3oM, TOPU3OHTAIbHASI COCTABIAIOIIAs OTKJIOHSIONIEH CHIIBI
BpalEHUs 3€MJIM 3aBUCUT OT IIUPOTHI (. OHA UMEET MAKCUMAJIbHYIO BEIUYUHY
2wv Ha momoce (¢ = 7/2) u obparraercs B HoJb Ha 3kBarope (¢ = 0). Bumno,
YTO 3Ta COCTABJAIOIIAS TAK)KE 3aBHUCUT OT CHJIBI CKOPOCTH BETPA U MPH OIIpe-
JEJIEHHBIX YCIOBHUAX OTKJIOHSIONIAs CWJIA BPAIEHHs 3EMJIM MOKET ypaBHOBE-
CUTh CHIIy OapUUYeCKOro rpaJiueHTa.

3.7. I'eocTpoduueckuii Berep

PaccMoTpum yacTuily Bo3ayxa, UMEIOIIY0 eAUHUIYy Macchl. [lycTh yactuia
HAXOJUTCS B MPOCTeiIIeM OapuuecKoM 1oJie, KOTOPOE ONMMCHIBAETCS CUCTEMOMN
napajijieIbHbIX U PaBHOOTCTOAIIUX M300ap. byaem cuutarh, 4To TpeHUE OTCYT-
CTBYET U yactulia Haxoautcs B CeBepHOM nonyuapuu. [lon nedcTBUEM CHITbI
rpaJlieHTa JaBJICHUS YaCTUIIA HAYHET JBUTATHCS OT BHICOKOTO JaBJICHUS K HU3-
KOMY BJI0JIb HOpMaH K nu300ape. Ho kak TONbKO YacTuIla HAYMHAET JBUTATHCS,
Ha Hee HEMEJICHHO HauWHaeT JeicTBoBaTh cuia Kopuommca, kotopas OyaeT
OTKJIOHSITh YAaCTHUILy BIIPABO OT HAIMPABJICHUS JABUXKEHUS MOJ MPSIMBIM YTJIOM.
Bynem cumrarh, 4To OGapuueckoe moJjie HE MEHSET CBOIO (opMy, IMOAITOMY Ha
YacTHUIly MPOAOJIKAET ICUCTBOBATh I'PaJIMEHT AaBjeHus, a cuia Kopuonuca Bce
BpeMsi OyJieT MOBOpaYMBaTh YacTHUILy BIpaBo. PaBHOAEUCTBYIOIIAS CUII Tpaju-
eHta nasieHus: 1 Kopuonuca Oyer yBeauunuBaTh CKOPOCTh YacTUIlkl. [1o mepe
BO3pacTaHusi CKOPOCTH yacTHullpl cuia Kopuomiuca, mponopuuoHaibHas CKOpO-
CTH, TaK)ke OyJIeT BO3pacTarh, a 3HAUUT, OYJIET BO3PACTATh U €€ OTKJIOHSIOIIEe
neictBue. B KoHIlE KOHIIOB, YacTHIla MPUJIET B TaAKOE MOJOKEHHUE, KOTJla Ipa-
JMEHT JIaBJIeHUs OyJeT B TOYHOCTH ypaBHOBelIeH cuiioil Kopuomnuca (puc. 22).
Oto npowmsoiiner, korga cuna Kopuonmca OyaeT HampaBieHa BIOJIb CHIIBI Oa-
pUYECKOr0 rpajueHTa B MPOTUBOIOJIIOKHYIO CTOPOHY U paBHA €MY MO BEJIUYU-
He. B aToM cnyuae paccmarpuBaemasi eIMHUIIA MacChl BO3[yXa OyJeT coBep-
maTh MPSMOJMHEMHOE PAaBHOMEPHOE IBUXKEHUE. Takoe NBUKEHHE HA3bIBACTCS
eeocmpoguueckum, a BeTep — ceocmpoguueckum sempom. OTKIOHSIONIAs CUia
BpauieHust 3eman B CeBepHOM MOJYIIAPUM HAIMpaBiieHa BOPABO IMOJ HPSIMbIM
YIJIOM K HallpaBJICHUIO CKOPOCTHU JBMXKEHUS YACTHUIIBI BO3/1yXa; CIEI0BATEILHO,
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CWJIa TpaJueHTa JIaBJIeHUs JOHKHA OBITh HAIpaBiIeHA MO MPSIMBIM yTJIOM Blie-
BO OT HaIpaBJICHUS] CKOPOCTHU JBWKEHHUSI M pPaBHA 10 BEJIUYHMHE OTKJIOHSIOLIEH
cwie. Cuna rpaiieHTa JaBJICHUs HAMpaBjiIeHa M0 HOpMaIH K u300ape, cieaoBa-
TEJBHO, MO/ MPSIMBIM YTJIOM K CHJI€ TpaJueHTa AaBJICHUS JISKUT n3obapa. IT1o
3HAYUT, YTO CKOPOCTh I'€OCTPOPUUECKOr0 BETpa HANpaBJIEHA BIOJIb U300aphl,
T.€. TeoCTpOpUUYECKUN BeTep AyeT BIOJIb M300ap, OCTaBIIAs HU3KOE JaBJICHUE
cleBa.

G A

v

AY

Puc. 22. I'eoctpoduyeckuii BeTep

B IOxHOM nonyuiapuu Bce pacCy X IAEHUS HOCAT MPOTUBOIOIOKHBIA Xa-
paktep. He npuBojs BeIBOJIa CKOPOCTH T€OCTPOPHUUECKOTO BETPaA, YKAKEM BbI-
paxeHue B rOTOBOM BH/IE

1 op

14 = - L . i
& 2wp sin ¢ 0On

I7Ie ® — YIJIOBas CKOPOCTh BPAILlEHUs 3eMJIH;
p — IVIOTHOCTh BO31yXa;
¢ — reorpaguyeckas mupoTa;
op N
- OapuyecKuii rpaIueHT.
[Tpu Gapuyeckom rpaguente 1 rlla/100 kM moa mpoToit 55° CKOPOCTh
reocTpouueckoro Berpa paBua 6,6 m/c.
HeobxoammbiM yciioBHEM CyIIECTBOBAHUS T€OCTpO(rueckoro BeTpa Obl-
JIO OTCYTCTBHUE chibl TpeHHs. Ho y 3eMHOI TOBEPXHOCTH CHJjIa TPEHUS CYILECT-
BYET U JIOCTaTOYHO Benuka. [IoaTomy BeTep y 3eMHOM IMOBEPXHOCTH BCEra OT-
anyaercst ot reoctpoduueckoro. M tonbko Beime 1 000 M, rae BIUSHUE CHIIBI
TPEHUS] CTAHOBUTCS HE3HAYUTEIIbHBIM, JCHCTBUTEIbHBIA BETEp YK€ OJIM30K K
reocTpouyeckomy, T.e. IyeT MO u300apaM CO CKOPOCThIO, OIHM3KON K Teope-
TUYECKOM.

3.8. I'paanenTHBIN BeTep

[Ipu KpUBOJIMHEWHOM JBUKEHUU BO3/yXa U OTCYTCTBUU CHJIbI TPEHUSI KPO-
M€ CHJIbI OapUUYeCKOro TpaJueHTa U OTKIIOHSIONIEH CHIIBI BpallleHUsl 3€MJIU T10-
SIBIISICTCS elle LEHTPOOEKHAs CHla, BhIpaxkaromasics kak C = v>/r, Te v — CKO-
pOCTh BETpa, a ¥ — pauyC KPUBHU3HbBI TPACKTOPUHU ABUXKYIIErocs Bo3ayxa. Ha-
mpaBjieHa IEHTPOOESKHAs CUJia 10 PAANYCy KPUBHU3HBI TPACKTOPUHM HAPYXKY, B
CTOPOHY BBIITYKJIOCTU TPACKTOpHUH. EClM NPUHSATH JBUKEHUE PABHOMEPHBIM, TO
B 3TOM Clly4yae JOJIKHbI YPABHOBEIIMBATHCS YK€ TPHU CHUJIbL, IEUCTBYIOLIKME HA
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BO3JIyX: 0apUYECKOIo rpaJueHTa, OTKIOHSIONIAS U IIEHTPOOCIKHAS.

JlormycTum, 4TO TPAEKTOPHUM JIBUKEHHS YACTHULl BO3AYyXa SABISIOTCA OKPYXK-
HOCTsIMU. Torjga cKopocTh B JIFOOOM TOYKE TPAEKTOpPHM OyJEeT HalpaBjeHa I1o
KAcaTEeJIbHOM K OKPYXKHOCTH B 3TOM TOouke. OTKIIOHSAIOIIAS CHJa HalpaBlIeHa
IO/, MPSMBIM YIJIOM K CKOPOCTH, CIIENOBATENIbHO, IO PAAUYCYy OKPYKHOCTH
BIipaBo (B CeBepHom nonymapun). LleHTpoOexkHas cuiia Takke HarpasieHa 1o
panuycy KpUBHU3HBI KPYTOBOW TPAEKTOPHH, T.€. IO PAAUYCYy OKPYKHOCTH BCE-
ra B CTOPOHY BbImykiocTu. Cuia 6apruueckoro rpajiieHTa AojKHa ypaBHOBE-
IIMBAaTh FEOMETPUUYECKYIO CYMMY 3THX JIBYX CHJI U, CJIEIOBATEIIbHO, JIE)KATh HA
OJIHOM TpPSIMOM C HUMH, T.€. HA PAAUYCE OKPYKHOCTH. 3HAYUT, OapUUECKHil
I'PAaIMEHT HAIIPABJICH IO MPSMBIM YIJIOM K CKOPOCTH, T.€. O MPSAMBIM YIJIOM
K KacaTeJIbHOM K OKpYX)HOCTH. HO mog mpsiMbIM yTJIOM K IpaJ€HTy MPOXOIAUT
n300apa (B JaHHOM cClly4ae KacaTejbHasi K u300ape), cieaoBaTebHo, BeTep Ha-
npaBJieH 1o u3obape. Takoil TeOpeTUYECKUl CIydail paBHOMEPHOTO JBUKCHUS
BO3/lyXa IO KPYTOBBIM TPACKTOpUsIM O€3 BIUSHUS TPEHUS HA3bIBAIOT 2paou-
EeHMHbIM, & BETEP — 2PAOUEHINMHBIM GEMPOM.

N3 u35105)K€HHOTO BUIHO, YTO TPACKTOPUU B CIy4ae TPAJAUEHTHOTO BETpa
COBIAAAIOT ¢ M300apamu. ['paleHTHBIA BETEp TaK ke, Kak U reoctpoduye-
CKHI1, HaIIpaBJIeH Mo u300apam, HO HE MPSMOJIMHENHBIM, & KPYTOBBIM.

B cnyuae, ecniu Mbl OyzieM paccMaTpuBaTh JBUKEHHUE BO3AyXa B HUKHUX
CJOSIX, TJ€ JEUCTBYET CHJIA TPEHUS MEKYy BO3LYXOM U 36MHOM MMOBEPXHOCTHIO,
HaIpaBJIeHUE BeTpa OyJeT OTKIOHATHCSA OT MapajljIeIbHOro n3o0apam B CTOPO-
HY MEHBULIETrO AaBiieHUs. be3 paccCMOTpeHUs: MaTEMAaTUUYECKUX BBIKIIAJOK OTME-
THUM, YTO OTKJIOHEHUE Oy/IeT YBEIMYMBATHCA C YMEHBIICHUEM IIUPOTHI, TAK YTO
Ha DKBAaTOpPE JBIKEHHE BO3/lyXa Oy/IeT COBNAAATh C HAMpPaBICHUEM TpajrcHTa
JABJICHHUSL.

3.9. I'pannieHTHBIN BeTep B IMKJIOHE M AHTHIIMKJIOHE

JJ1s TpaqJueHTHOTO BETPa BO3ZMOXKHBI ABa CIydast:

Ilepewuii cnyuyan. B 6apuyeckoil CUCTEME C KOHLIEHTPUYECKUMHU KPYTOBBI-
MU n300apaMu TPaJMEeHTHI HAMIPABIIECHBI MO pajnycaM OT nepudepuu K HeHTPY
(puc. 23, a), a 5TO 3HAYUT, YTO B IIEHTPE CUCTEMBI JaBJICHUE CaMOE€ HU3KOE, a K
nepudepun oHo pacter. Takas OGapuueckas cucTeMa C HU3KUM JaBJICHHUEM B
LEHTpPE MPEeJCTaBIseT cOO0M MpocTemnid Bua nukioHa. [lentpoOexnas cuna
B IIMKJIOHE HaIpaBJIeHa MO PaJUyCy, BCErJa HapyXKy, B CTOPOHY BBITYKJIOCTH
TpaekTopuu (M300aphl), T.€. B JAHHOM ClIy4ae MPOTUB CUJIbI TPAIUEHTA.

Kak mpaBuiio, B atMocepe 1eHTpoOeKHasi cujla MEHBIIE CUIIBI Oapuye-
ckoro rpaaueHTa. [loatomy uist paBHOBECHS IEHCTBYIOIINUX CHJI HY>KHO, YTOOBI
OTKJIOHSIOIIAs CHJIa BpAIllCHUs 3eMJIu Obljla HampaBjieHa TaK ke, Kak IeHTPO-
OexxHas cuiia, 1 YTOObl OHM BMECTE yPaBHOBEIIMBAIA CHITy OapUUYECKOro rpa-
JIUEeHTA. 3HAYHUT, U OTKJIOHSIONIASl CHJIA JTOJDKHA OBITh HAmNpaBlieHA BIOJb Pa-
Jyca HapyKy OT IleHTpa nukioHa. CKOpOCTh e BeTpa JO0JKHA ObITh HampaB-
JIeHa TEPIECHIUKYISAPHO OTKJIOHSIOMIEH Chjle TakK, 4TOObI OTKJIOHSIOIAs CHIIa
ObLTa HalpaBJieHA MOJ MPSMBIM YIJIOM BIPaBO OT ckopocTu (B CeBepHOM MO-
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Jymapuu). ITo OyJeT B TOM clydae, eCcii BeTep B IIUKJIOHE IYEeT MO KPYyTrOBBIM
n3o0apaM MPOTUB YACOBOM CTPEIKU, OTKIIOHSASICh OT O0apUUYECKOro IpajJueHTa
BIIPABO.

a g

G <— > A<
p-2
D1

(%))

|58
VC)

P

Puc. 23. 'panuenTHBIN BeTep: @ - B IUKJIOHE; O — B aHTUIIMKJIOHE;
G — cuna GapuvecKoro rpaguenTta; A — OTKIOHSIOIIAs CHJIa BPAIleHUs 3eMIIH;
C — neHTpoOeKHas CUIIA; V., — CKOPOCTh TPAJUEHTHOIO BETpa

CKOpOCTb I'PaJUCHTHOI'O BETPa MOKXHO OIIMCATh BBIPAKCHUCM
. . ., raop

v, —@rsing+ \/(a)rsm Q) +——

p On

IZI€ T — paAnyC KPUBHU3HBI TPACKTOPUH ABMKYIIETOCS BO3yXa.

b

Bmopoii cnyuaii. B uentpe 6apuueckoil CUCTEMbI C KPYroBbIMH H300apa-
MU JIaBJICHUE CaMO€ BBICOKOE, K niepudepun oHo yowsiBaet. CiaegoBaTeiabHO, Oa-
pUYeCcKUe TpaJMeHThl HAIlpaBJEHBI OT LIeHTpa K nepudepun (puc. 23, 6). I10
npocTedui ciiydyail anTunukioHa. LleHTpoOexxHas cuila B aHTHIMKIOHE Ha-
IpaBjieHa Mo paguycy HapyKy, B CTOPOHY BBIMYKJIOCTH W300ap, T.€. OJMHAKOBO
c cwiol Oapuueckoro rpaauventa. OTcrojia cienyeT, YTO OTKIIOHSIOIAs Cuja
BpalleHus: 3eMJId JJOJDKHA ObITh HANpaBJIeHA 110 PaJlnyCy BHYTPb aHTUIUKIIOHA,
YTOOBI YpaBHOBEIIMBATh JIBE OJUHAKOBO HANpaBJIECHHbIE CHUJIbl — IPaJIUEHTa U
neHTpobexunyo. Ecou cuia Kopuonuca nampaBieHa K LEHTpPY, TO CKOPOCTh
BETpa JOJDKHA JISKATh K HEW MOJ MPSIMBIM yIJOM TaK, YTOOBI OTKJIOHSTHCS OT
cuibsl Kopuonuca BieBo (B CeBepHOM mofiymiapuu). ITO 3HAYUT, YTO BETEP B
AHTHUILIMKIIOHE JyeT MO KPYToBBIM M300apaM 1o 4acoBoil ctpenke. CooTBeTCT-
BEHHO, W3 YCJIOBHSI PaBHOBECUS ACHCTBYIOIIMX CHJI CKOPOCTb I'PaJUEHTHOTO
BETpa B aHTULMKIIOHE OMUCHIBAECTCS BHIPAKEHUEM

v, = a)rsin(p—\/(a)rsin(p)2 +%% .

B nenTpe kak MKIOHA, TaK U AHTUIIMKIIOHA CKOPOCTh BETpa J0HKHA ObITh
paBHa HYJIIO.

MBs1 paccMOTpENU TOJIBKO HECKOJIBKO CHJI M MX BKJIAJ B ABUKEHHUE BO3MY-
xa. Kpome Toro, Ha IBM)KEHUE BO3/yXa OKa3bIBAIOT BIMSHHUE U JApYyrue (QaxTo-
pbl. MBI He OyJieM J1eTalbHO OCTAHABJIMBATHCS HAa HUX, @ TOJIBKO MEPEUUCIINM:
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CWJIBl BHEIIHEro TpeHus (C 36MHOM ITOBEPXHOCTHIO), BHYTPEHHEIO TPEHUS
(TypOyJ€HTHOCTb), U3MEHEHUE TEMIIEPATYPBI, & CIEAOBATENBHO, U INIOTHOCTHU C
BbICOTOM. IMEHHO paccMOTpeHHE BCEX YKa3aHHBIX CHJ MO3BOJIAET OOBSICHUTD,
nouemy B CeBEpHOM MONYIIApUU B IIUKJIOHE 00Ilee HAIIPaBICHUE BETPA UMEET
KpyTrOBO€ HaIlpaBJj€HUE MPOTUB YaCOBOW CTPEJIKHU, a B AaHTULMKIIOHE — 10 4aco-
BOH cTpesike. BriBeieHHOE ypaBHEHUE MOKA3bIBAET, YTO CKOPOCTh BETpa B aH-
TULIMKJIOHE OOJIbIIIE, YEM B IIUKJIOHE (BCJICACTBUE BPAILICHUS 3€MIIH ).

Takum 00pa3oM, HampaBiIEeHUE IBUKEHUS BETpa ONPEIEAETCS HE TOJIBKO
I'PaJMEHTOM JIaBJICHHUM, & BCEH COBOKYITHOCTBIO YIIOMSIHYTBIX CHJI.

B nonosiHeHMe cienyer eme pa3 OTMETUTh 3HAYUTENBHYIO POJIb OTKIIO-
HAOLIEH CHiIbl BpamieHus 3emiuu. OHa Bcerga AeMCTBYET MEPIEHIUKYIISIPHO K
HaIPaBJICHUIO JABWKEHUS U OTKJIOHSET JABWXKYIIHECs Tena BipaBo B CeBepHOM
nonymapuu 1 BiaeBo B IOxxHom nonymapuu. Takum oOpa3zom, BeTep AyeT He
NEPHEHINKYJIIPHO I'PAIUEHTY JABJICHUS, a C OTKJIOHEHHEM B IIPABYIO CTOPOHY.
Yem OoJbilie CKOPOCTh, TEM 3aMETHEE JIEUCTBUE OTKIIOHSAIONIEH chiibl. MOXKHO
BBIBECTH CJIEIYIOLIEE MPABWIIO: €CJIM BCTaTh CIIMHOW K BETPY, TO 00JacTh HU3-
KOI'0 JIaBjieHus1 OyIeT BCErja cjaeBa U HEMHOI'O BIEPEU, a 00JaCTh BBICOKOTO —
CIlpaBa U HECKOJIBKO mo3anu. Ilox nericTtBueM OTKIIOHSIOIIEH CHUIIBI BpPalEHUS
3emiid BOKPYT LEHTpa HU3KOIO JlaBjieHus (UUKIOH) BeTphl B CeBepHOM MOITy-
HIapUU TYIOT B HANPABIECHUU MPOTUB YaCOBOW CTPENIKH, a BOKPYT LIEHTPA BbI-
COKOI0O JaBjeHUs (AaHTULHKIOH) — II0 4acoBOW crpeinke. COOTBETCTBEHHO, B
IOxHOM noymapuu B LIUKJIOHE BETPHI AYIOT 110 YaCOBOM CTPEJIKE, @ B AaHTULIH-
KJIOHE — IIPOTHUB YaCOBOM CTPEJIKU.

3.10. ®@poutsl B aTMOCcPepe

B armocdepe nmocTositHHO CO3/1at0TCs yCIIOBUS, KOTJa ABE BO3IYIIHBIC Mac-
ChbI C Pa3HBIMH CBOMCTBAMU PACHOJIATAKOTCS OJHA PALOM C Apyrou. B aTtom ciy-
4ae 3TH JIB€ BO3JYILIHBIE MACChl PA3/ICJICHbl Y3KOW NEPEXOAHON 30HOM, KOTOpas
Ha3bIBACTCA poHmom. JImMHA TaKuX 30H — THICSYH KWUJIOMETPOB, IIMPUHA —
JWIIb JECATKH KUJIOMETPOB. DTH 30HBI OTHOCUTEIBHO 3€MHOM IMOBEPXHOCTHU
HAKJIOHEHBI C BBICOTOM M MPOCIICKUBAKOTCS MO BBICOTE HA HECKOJIBKO KHIJIOMET-
pOB, MHOTIAa 10 caMoi cTpaTtocdepsl. B 30He ppoHTa, mpu nepexozae OT OJTHOU
MAaCChI K IPyTOi, TEMIIEPATYPA, BETEP U BIAKHOCTh BO3/1yXa PE3KO MEHSIOTCA.

@pOHTHI, pa3feNsIONMe OCHOBHbIE reorpadUyecKue THUIBI BO3IYIIHBIX
Macc, Ha3bIBaIOT TJaBHbIMU (ppoHTamu. [llupuna ¢poHTa B rOopu3OHTAIHLHOM
HaIIPaBJICHUH U TOJIIMHA €r0 M0 BEPTUKAJIN HEBEJIUKH 110 CPABHEHUIO C pa3me-
paMHu pa3lensaeMbIX MMHU BO3AYIIHBIX Macc. [loaToMy MOXKHO mnpeacTaBUTh
GpOHT Kak MOBEPXHOCTH pa3jiesia MeXIy BO3IyIIHBIMUA MaccaMu. B mepecede-
HUU C 3€MHOM MOBEPXHOCTHIO (PPOHTATIBLHAS TOBEPXHOCTh TaKXKe 00pa3yeT Ju-
HUIO (PpOHTA, KOTOPYIO TaKXKe KpaTKo Ha3piBaloT (ppoHTOM. Ecnu mMbI upeanu-
3upyeM (PpOHTAIBHYIO 30HY KaK MOBEPXHOCTH pasjelia, TO JUIsl METEOPOJIOTH-
YECKUX BEJIMYMH OHA SIBJSIETCS MOBEPXHOCTBIO Pa3pbiBa, MOTOMY YTO PE3KOE
M3MEHEHUE METEOPOJIOTHUYECKUX BEJIMYMH HAa MOBEPXHOCTHU pa3feia HOCHUT Xa-
paKTep CKayka.
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@poHTaNbHBIE ITOBEPXHOCTH IPO-
XOIIT B arMmocdepe HaKIOHHO (puc.
24). Ecnu ObI BO3AYITHBIE MACChl ObLIH
HENOJBW)XHBIMHA, TO TEIUIBIA BO31yX
pacronarayicst Obl HaJi XOJIOAHBIM U TIO-
BEPXHOCTh pazjieya MeXay HUMHU Oblia
Obl Topu3oHTanbHOU. [loCKOIBKY BO3-
IOYIIHBIE MAacChl JABUXKYTCS, IOBEpX-
HOCTb ()pOHTA MOKET CYyIIECTBOBaTh U
COXpaHATbCA IIPU YCIOBHM, 4YTO OHA
HAKJIOHHa K YPOBHIO ropu3oHTa. Teo-
pHsl [IOKA3bIBAET, YTO YroJl HAKIOHA 3a-  [HC. 24. TloBepxHocTs dponTa
BUCUT OT CKOpOCTeH, yckopeHmii u P BEPTHKAIBHOM paspese
TEeMIIepaTyp BO3AYLIHBIX MACC, a TAKXKe
0T reorpaduyecKoil MUPOTHI U OT YCKOPEHUsI CBOOOAHOTO MaICHHUS.

VYrael HakiaoOHAa (PPOHTANBHBIX TMOBEPXHOCTEH K 3€MHOW MOBEPXHOCTH
OYEHb MaJibl, MOPSAJKA YIJIOBBIX MUHYT (TAHI'€HC HAKJIOHA YIJIa UMEET MOPSIA0K
ot 0,01 mo 0,001). Takum 06pazom, GPOHTHI MPOXOAAT B aTMOc(hepe OYeHb Io-
JIOTO, CIEAO0BATENIbHO, B MPOLECCe ABMKEHUS BO3IYIIHBIX MAacC U pa3leisio-
mel ux (ppoHTAIBHOW MOBEPXHOCTU BO3JAYIIHBIE MAcChl PACMOjararoTcsi He
TOJIBKO OJIHA PSAJIOM C JAPYroi, HO U ojHa Hax Apyroil. [Ipu sTom Gonee miuoT-
HBIM XOJIOZHBIM BO3AYX JICKUT IIOJ TEIUIBIM BO3JyXOM B BHJIE€ Y3KOIO KJIMHA,
IIOCTENIEHHO YBEJIWYMBAIOLIEr0 CBOIO TOJIIMHY II0 MEpE YIAJICHMs OT JMHUU
¢ponTa. Ha yeprerxax yros HakioHa (GpOHTAIbHON MOBEPXHOCTH JUIsl HAIJIA-
HOCTH IPUXOJIUTCS MIPEYBEINYNBATD.

[To pa3Hble CTOPOHBI OT (POHTAIBHOMN MOBEPXHOCTU MPHU MEPEXOe OT XO-
JOJHOTO BO3/AyXa B TEIUIBIM MPOMCXOAMUT pa3pbiB OapUUECKUX TPaTUCHTOB.
N300aprueckre MOBEPXHOCTH IMPHU IMEPEXO0je U3 OJHON BO3AYLIHONW Macchl B
Ipyryro «iomarorcs». Kaxnplii nHOuBUyallbHbIA PPOHT B atMoc(epe HE Cy-
HIecTByeT OecKOHEeYHO 10yr0. OPOHTHI MOCTOSIHHO BO3HHUKAIOT, 00OCTPSIOTC,
Pa3MbIBAIOTCS M MUCUYE3AIOT. Y CIOBUS AJi1 00pa3oBaHusl (PPOHTOB BCEraa Cyllie-
CTBYIOT B T€X WJIHM MHBIX YacTAX aTMOC(epbl, MOAITOMY (PPOHTHI HE Ciyyai-
HOCTb, a MOCTOSIHHAs, MOBCEIHEBHAsI 0COOCHHOCTh aTMocdepbl. DPOHTHI BO3-
HUKAIOT B TAKUX IOJIAX JBUKEHUS BO3/lyXa, KOTOPbIE COMMKAIOT MEXIy OO0
BO3/YILIHbIE YACTHIIBI C PA3JIMYHON TeMnepaTypoil (U ApyruMu cBoicTBamu). B
TAKOM II0JIE JIBWJKEHHsI TOPU30HTAJIBHBIC I'PAJUEHThl TEMIIEPAaTypbl PacTyT, U
3TO MPUBOJAUT K 00pa30BaHUIO PE3KOro GpoHTa BMECTO MOCTEIEHHOTO NEPEX0-
Jla MEX]ly BO3AYIUHBIMU Maccamu. B cilydae yaalleHHsl BO3LYyLIHBIX Macc JIpyr
OT Jpyra CyIIEeCTBYIOLIME (POHTHI MOTYT pa3MbIBAaThCS, a CYLIECTBYIOLIUE B
HUX OOJIbIINE I'PAJUCHTH METEOPOJIOTHUECKUX BEIHUNH CTIIaXKUBAIOTCS.

Xonodxeid

3.11. Tunbl ppoHTOB

B peanbno#t atmocdepe GhpoHTHI, KaK MPaBWIIO, HE TTAPAIIETHHBI BO3TYIII-
HbIM TeueHusiM. BeTtep 1o o0e cTopoHbl (poOHTA UMEET COCTABJISIONINE, HOP-
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ManbHble K (ppoHTy. [loaTOMY camu (pPOHTHI HE OCTAIOTCS B HEU3MEHHOM IIO-
JOXKEHHUH, a IEPEMEIAOTCSI.

@OpOoHT MOXKET MepeMenaThCs TM00 B CTOPOHY 0oJiee XOJIOTHOTO BO3IyXa,
1100 B CTOPOHY OoJiee Teryioro Bo3myxa. Ecinu nuaus hpoHTa mepeMemaercs y
3eMJI B CTOPOHY 00Jiee XOJIOAHOTO BO3/IyXa, 3TO 3HAYMT, YTO KJIMH XOJIOJAHOTO
BO3/yXa OTCTyHaeT M OCBOOOXKJAaeMO€ MM MECTO 3aHMMAeT TeIJIbIA BO3MAYyX.
Takolt ¢poHT HazpiBalOT TeibiM (puc. 25). IIpoxoxxaeHue ero yepes MecTo
HaOJI0ICHUS TIPUBOANT K CMEHE XOJIOJHOW BO3JIYIIHON MaccChl TEIUION, a cie-
JIOBAaTeIbHO, K TOBBIIMICHUIO TEMIIEPAaTyphl U K OMPEICIICHHBIM W3MEHEHUSIM
JIPYTHX METEOPOJIOTHICCKUX BEITHYNH.

BusyaiapHO 3TO MOXKET MPOMCXOIUTH CIEAymuM obpazom. Hampumep,
CTOUT HPOXJIAAHOE U POCUCTOE YTPO, HAJl TOJIOBOM — cuHee HeOo Oe3 eAMHOro
obnauka. [Ipoxonut Bpemsi, 1 HEOOCBO KaK Obl BBHIIIBETAET, CTAHOBUTCS OJICK-
jo-ronyobpiM. Ha ropusoHTe mosiBIsitOTCS O€nble YepTOUYKH, KOTOPBIE OBICTPO
IpUOIIKAIOTCS U BCKOPE NEPEYEPKUBAIOT BCe HEOO PACXOAALIMMUCS B pa3HbIC
CTOPOHBI JTUHUSIMH C 3aTHYTBIMU KOHIIAMH. JTO TEPUCTHIE 00JaKa — MPEABECT-
HUKU atMocdepHoro gponTta. Iloka BOKpyr Hac XoJjojHasi BO3AYyIIHAs Macca.
Hacrtynaromui Terisiii BO3yX HEMHOT'O JIETYE XOJIOAHOIO U O3TOMY HE Cpa3y
BBITECHSIECT €T0, a TOCTEIIEHHO KaK OBl «B30MpaeTCs eMy Ha CIIUHY», TPU 3TOM
ocTbiBast U o0Opa3ys oOnaka. YUeM panblie oT (poHTA, TEM TOHbILE OOJaYHAs
TieJICHA.
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Puc. 25. Tenunblit GpoHT (BepTUKATIBHBIN pa3pes):
As — Beicokociiouctsie; Ci— nepuctsie; Cs — IEpPUCTO-CIIOUCTHIC;
N's — cJI0UCTO-10%KEBbIE; St — CIIOUCTBIE 00J1aKa

ITponuto Heckonpko vacoB. «Ileppsi» ncuesnu, ogHako HeOO emie OoJbLIE
no0eneno: HaJ HaMU YK€ CIUIOIIHAS IeJIeHa MOYTH HEe3aMETHBIX TOHKUX U Bbl-
COKHMX IIEPUCTO-CIOUCTBIX 00s1akoB. COJIHIE MPOJOJIKAET CBETUTh, HO KAaK-TO
CTPaHHO: TEHU IOCTENIEHHO Pa3MbIBAIOTCS U COBCEM MCYE3aIOT. DTO O3HAYAET,
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YTO OOJAYHBIN CJIOW CTaJ TNIOTHEE U CITYCTHUJICS HUKE BCIIE]] 32 TEIUIBIM BO3IY-
xoM. 1 BoT quck ConHIa OKOHYATEIbHO CKPBIBAETCS 3a TUIOTHOW Cepoi 3aBe-
coil o0akoB. YcunuBaercs BeTep. HaumHaeT MOpOCUTh MEJIKUU 0%k b, KOTO-
PBII MOCTENEHHO YCUJIMBAETCS U JIbET 3aT€EM HECKOJIBKO 4acoB. Takou JOXKIb
Ha3bIBAIOT OOJIOAKHBIM.

MpayHoe HEOO 3aKpBITO MOUIHBIMHU U IUIOTHBIMHU CIIOUCTO-I0XKIEBBIMU
obJilakaMu, KOTOpbIE MPOHOCATCS HaJ 3emiiei uyTh Beie 1 000 M Hax 3emuieil.
Ho BoT ¢pont npomen. Hax Bceit Tepputopueit — Teruiasi Bo3AyIIHAs Macca.
Crano 3amerHo Teruiee. Ha cneayroniuii 1eHb Ha yJIHIE TyCTOW TyMaH WIH BH-
cAT Hu3Kue obsaka. OpgHako HOX[s OoJibllie HET; oOJauHas TMejieHa TOHKas,
IIPOCBEYMBAIONIASL U BCKOPE YHOCHUTCSI BETPOM.

Ecnmu nuans dponTa nepemeniaercst B CTOPOHY TETUIOTO BO3yXa, 3TO 3HA-
YUT, YTO KJIMH XOJIOJHOI'O0 BO3/1yXa MPOJABUIAECTCS BIEPE, TEIUIBIA BO3IYX IIE-
pell HUM OTCTYIAET, a TAK)KE BBITECHAETCSA BBEPX XOJOIAHBIM BO3AYyXOM. Takoun
¢GpoHT Ha3pIBaIOT XONOAHBIM (puc. 26). [Ipu ero mpoxokaeHuM Terias BO3-
IQyIIHAasi Macca CMEHSAETCS XOJIOAHOM, TEMIIEPATypa MOHMKACTCA U PE3KO U3MeE-
HSIOTCS APYTHE METEOPOIOTHUECKUE NTapaMETPBI.

HM
I

Puc. 26. Xonoanslii GpoHT (BepTUKATIBHBIN pa3pes):

As — BoicokocnoncThie; Cb— kydeBo-noxkieBbie; Cu — Ky4eBbie;
Cs — mepucTo-ciaouctsie; Ns — CIIOUCTO-I0XK/ICBbIE,

Sc — cnoucTo-Ky4eBbie o0naka

XonoaHBI (GPOHT TOXKE COMPOBOXKIAIOT U3MEHEHUE MOTojIbl, ocaaku. Ho
€CJIM TeIllas BO3yLIHAs Macca HaJBUTAETCs MOCTENEHHO, 3apaHEe ONOBEIIAs O
CBOEM IOSIBJICHUH, TO XOJOAHAsA — 3TO MOPBIB, BHE3AITHOCTh U KOBApPCTBO. Jlemno
B TOM, YTO TCIUIBIA U XOJIOJHBINA ()POHTHI TIOXOXKH KaK OTOOPAKCHHUE U OPUTH-
Haj. Kazanoch Obl, TOT e KJIMH XOJIOJIHOTO BO3/yXa MOJI TEIUIbIM, OJIHAKO OH
HE OTCTYMNAET, a CTPEMUTENBHO HACTyNaeT. XOJOJAHBIN BO3AyX ABUKETCS BIOJIb
3eMJIM U, KaK TOIOP, MOAPyOaeT CHU3Y TEIUIbIN BO3IYX.

Tam, rae «ie3Bue TOMOpay» KacaeTcs 3€MIIM, MPOXOAMUT JUHHUS (PPOHTA.
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[Ipu3emMHBII €10 XOJIOJHOTO BO3yXa HEMHOI'O OTCTAeT OT OOIIEro MmocTyra-
TEJIBLHOTO JBUXKECHUS, TMOITOMY «JI€3BHME» HACTYMAIOLIEr0 XOJIOJHOro (hpoHTa
JOBOJIbHO Tyrnoe. OTCTynaromeMy TEIoMy BO3AyXy HMPUXOJIUTCS PE3KO MOJI-
HUMAThCS BBepX. OH OXJIaXK/1aeTcs; Bjlara, CoAepIKalasicsi B HeM, BbICBOOOXK1a-
eTcsl 1 00pa3yeT olJaka.

Takum o0pa3oM, MPOXOKAECHUE XOJIOHOTO (PPOHTA B OTIIMYUE OT TEIIOTO
HE OKaHUYMBAETCA OCaJIkaMH, a HaunHaeTcsl ¢ Hux. Kpome toro, u ocaiku ero He
MOX0KHM Ha OCAJIKM TEIJIoro (poHTa, M 00Jiaka, U3 KOTOPHIX OHU BBIMAAAIOT,
uHble. 110 CKOIJICHUIO MOIIHBIX Ky4€BO-IO0XKAEBBIX OOJAKOB HAa TOPU30HTE
MO>KHO 3aMETHTbh, UTO PUOIMKAETCS XOJI0IHAsL BO3AyIIIHAs Macca. TU oOJiaka
HAJBUTAIOTCS CTEHOW M BCKOpPE 3aHUMAIOT Bce He0o. HuxkHuUI ux kpaii, Kaxer-
Csl, KacaeTcsl 3eMJIM, a OCJIETIUTENIbHO Oelbie BEPXYIIKA 00JaKOB MOTHUMAIOTCS
Ha OOJIBIIYIO BBICOTY, MHOT/AA B 10 KM.

CranoButcsa Tuxo u AymHo. [Ipupoaa 3amupaet. [IpsiayTcs nTuibl U Hace-
KOMbIE, 3aKpPBhIBAIOTCS HEKOTOPbIE 1BETHL. MM XOpOIIO M3BECTHO, UTO 3aTHIIIHE
ObIBaeT nepen Oypeil. Berep HauMHAeT qyTh MOPHIBAMHU, PE3KO MEHSET HaIpaB-
JICHHUE, a 3aTeM JIOCTUTaeT OTPOMHOMN CHJIBI, TOJHUMAs TY4H TBUIN, CPhIBAs JIN-
CThS W JIOMasl BETBU JACPEeBbeB. BHe3amHO M3 MpauyHOW Tyud OOpyIIMBAETCS
CTEHa MPOJIMBHOIO J0XKAs, HEpelKo ¢ TpafoM. IloremHeBIIee HEOO nepeyepKu-
BAIOT JIMHUU MOJHUM, Pa3/Iat0TCsl OTJIYIIUTEIbHBIE PAaCKaThl IPoMa.

Henactbe 0ObIMHO ANUTCS HENOATO, peaKo Ooiiee AByX yacoB. [locne rpo-
3bl CTAHOBUTCS XOJIOJIHEE — BOKPYT YK€ XO0JIoAHas Bo3ayiiHas Macca. Eciu xo-
JIOJTHBIN BO3/yX HACTYMAaeT MOUIHBIM BaJOM U OBICTPO HAaOWpaeT BBICOTY, TO
obOnayHas mojioca BAoJib (ppoHTa Hemmpokas. Hebo Bckope ouuiaercsi, BeTep
MOCTETIEHHO 3aTHXAaEeT, U YCTAHABIUBACTCS SICHASI XOJIOIHASI TIOT0/1a.

Ecnu xnuH X0JI04HOTO BO3/lyXa JHOCTAaTOYHO Y30K M HE CIIMILIKOM CTPEMHU-
TEIBHO JABUKETCS, TO TEIUIBIA BO3yX YCIIEBAE€T B300paThCs MO HEMY HABEPX,
o0pa3oBaB BTOPOW 00JauHbIi ATaX. Toraa mojgoca 06J1akoB BIOIbL (PpoHTa OY-
JIET 3aMETHO LIMPE, a HEHACThe Topa3ao npojospkutenasHee. [locie rpo3sl Hau-
HYTCSl OOJIOKHBIE JTOXKAU, KOTOPBIE MOCTENEHHO MEPEeUIyT B MOpOCAIINE, T.C.
BCE MPOU3OMACT TaK ke, KaK MPU MPOXO0XKICHUHU TEIIOT0 PPOHTA, TOJIBKO B 00-
paTHOM Topsiike. B KOHIIE KOHIIOB, MPOJBETCS MOCIEAHSS KaIis, TOPeACBIINe
o0Jlaka BETEp YHECET 3a FOPU30HT, a C rojiyooro HeOa CHOBa 3aCHUSIET COJIHIIE.
[ukion ynansiercsi, a HAa CMEHY €My HIET 00JacTh MOBBIIIEHHOTO JaBICHUS
BO3/lyXa — aHTUIUKJIIOH.

Ha ¢ponrtax B BO3aymIHbIX Maccax 1mo o0e CTOpOHBI (PPOHTOB BO3HUKAIOT
OTpOMHBIE aTMOC(EpHBIE BOJHBI, MPUBOAIINE K 00pa30BaHUI0 aTMOCHEPHBIX
BO3MYIICHUN BUXPEBOTO XapakTepa — LUKJIOHOB U aHTUIIMKIOHOB. Bwmecte c
HBOJIIOIUEN ITMKJIOHOB U aHTUIIMKIOHOB MPOUCXOIUT | dBOIIONKA (HpoHTOB. B
poliecce IBOJIIOIMHN [UKJIOHOB BO3HUKAIOT Oo0Jiee CIOXKHBIE (DPOHTHI, Mpe-
CTaBJISIOIINE CO00M 0ObEeTUHEHHE TEIUION M XOJOIHON (PPOHTATBHBIX MOBEPX-
HOCTEH — 3TO (PpoHTHI OKKITI03UU. C HUMU CBsI3aHBI HanboJiee CIOKHBIEC 00J1ad-
HbIE CUCTEMBI.
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3.12. Bo3HUKHOBEHNE 1 DBOJIONUA IIUKJIOHOB

[TonaBnsroniee KOJUYECTBO LIMKIOHOB YMEPEHHBIX MIMPOT BO3HUKACT Ha
TTIaBHBIX (PPOHTAX Tporocdepsl, T.e. TuO0 Ha cyOTponuyecKkoM (poHTe, pas3jie-
JISTFOTIEM TPOTIMYECKHUI BO3TyX W BO3AYX YMEPECHHBIX IIUPOT, TNOO HA apKTHYE-
CKOM (hpOHTE, pa3leIoNIeM BO3yX YMEPEHHBIX IMIMUPOT U apKTUUYECKUN BO3-
nyx. B aBononuu nMKiIOHA BhIAEIAETCS psia ctaauil (puc. 27). Ins onpene-
JIEHHOCTH OyjieM ToBOpUTh 0 CeBEpHOM MOTYIIAPHH.

HavanbHas ctagus HMKIOHA — 3TO cmaous eonHul. [Ipoliecc 3apoxaeHus
IUKJIOHOB MO’KHO paccMaTpyBaTh KaK BOSHMKHOBEHHME Ha MOBEPXHOCTHU IJIaB-
HOTO ()pOHTA OTPOMHBIX BOJH ¢ JiuHaMmu nopsiaka 1 000 km u 6omnee. Ha Bpa-
niaronieiicss 3emiie Takue BOJIHBI MOTYT BO3HUKHYTh Ha HAKJIOHHOW MOBEPXHO-
cTu (pOHTA MPU OMPEACIICHHBIX KOHTPACTAaX TEMIIEPaTyphl U IUKIOHUIECKOM
CIABUTE BETpa, €CIU paccMaTpuBaTh BETEp MO 00€ CTOPOHBI OT MOBEPXHOCTHU
pasnena. Bo3HuKIee BO3MYIIIEHUE PacHpOCTpaHseTCss BIOJIb (POHTA B BHIIE
BOJIHBI, Yallle BCEro B 0OIlleM HaIMpaBJICHUU C 3amaja Ha BOCTOK, yBJIEKas C CO-
00i1 00pa30BaBIIYIOCA CUCTEMY IIUKIIOHUYECKUX BETpPOB. B HauanbHOU cTanuu
pPa3BUTHS LMKJIOH BBIVISIAUT Kak BOJHOOOpa3HOE BO3MYIIEHHME Ha KBa3UCTa-
IMOHAPHOM (PPOHTE, MPUYEM aMIUIMTYJIa BO3MYILIEHHUS Majila TI0 CPAaBHEHUIO C
JUTMHOM BOJIHBI. C MOSIBJICHUEM BOJIHBI TEILIbIN BO31YyX HAaYMHAET MPOJBUTATHCS
K BBICOKHM IIMPOTaM B CTOPOHY XOJIOJHOTO BO3/lyXa B MEPEIHEH YacCTH BOJIHBI,
a XOJIOJIHBIM BO3yX — K HU3KUM IIUPOTAM B CTOPOHY TEIIOTO BO3/1yXa B ThUIO-
BoM vactu. [Ipu 3TOM naBneHue y rpeOHst BOJHBI IIOHUXKAETCS U
JIOCTUTAET XapaKTePHBIX 3HaUeHU y moBepxHoct 3emiu — 1 000 — 1 010 rlTa.
Kak mpaBuiio, BO3HHKaeT OJHA 3aMKHyTas u3o0apa. OgHako yxe Ha HeOOJb-
IIOW BBICOTE M300aphl HAJl IEHTPOM ITUKJIOHA Pa3MBIKAIOTCS M BO (DPOHTAILHOM
30HE, B KOTOPOI pa3BUBAETCs BOJHA, OHU O0Pa3yrOT JIUIb HEOOBIIIONW BOITHO-
o0Opa3HbIii TPOTHUO.

OO6maunast cuctema GpPOHTOB B CTaJIMHM BOJHBI, KaK 3TO BUAHO Ha (GOTOTE-
JICBU3WOHHBIX M300pKCHUSIX 00JIAKOB C METEOPOJOTUIECKUX CITYTHUKOB 3€M-
JIY, YIUIOTHSIFOTCS Y BEPIIMHBI BOJIHBL. B mepeHel yacTu BOJIHBI 00JIauHas CUC-
TeMa pacIIUPSAETCS B CTOPOHY XOJOJHOIO BO3/lyXa, a €€ TPAHMIIbI KaK CO CTO-
POHBI XOJOAHOW BO3AYLIHOW MAacChl, TAK U CO CTOPOHBI TEIUIOM BO3LYIIHOU
Macchbl BOJTHOOOPA3HO M3rMOAOTCS B CBSI3M C TE€M, UTO B CTaJUU BOJHBI BO3-
NyIIHbIE T€YEHUsI BO ()POHTAILHOM 30HE MPUOOPETAIOT BOJHOOOpa3Hyio ¢Gop-

My.
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Puc. 27. Cxema pa3BuTHs (POHTAIBHOIO LMKIOHA: IMPOCTPAHCTBEHHOE I0JIOKEHUE
¢dponta y 3emuu, 850, 700, 500 rlla u crpyitnoe Teuenue na 300 rlla (crmeBa), monoxeHue
(GpoHTOB M M300apsl Yy 3eMiu (crpaBa); @ — BOJIHA; O — MOJIOJION LIUKIIOH; 8 — OKKJIFOAUPO-
BaHHBIN LUKIOH — MaKCHUMaJbHOE Pa3BUTHE; 2 — OKKIIOAMPOBAHHBIA IMKIOH — 3aKIIFOYH-
TeNbHAs CTAIMs

AHanmu3 pa3BUTHsI BOJH Ha TJIABHBIX aTMOC(HEpHBIX (POHTAX MOKa3aj, YTo
ecnu ux qiuuHa 1 000 kM 1 6oJiee, OHM OKa3bIBAIOTCSl HEYCTOUUYMBBIMU, T.€. aM-
IJIUTYABl BOJIH C TEUYEHHUEM BPEMEHM YBEJIMYMBAIOTCS. B mporiecce pa3BUTHS
BOJIHBI JIaBJICHUE Yy 3€MJIM B €€ LIEHTPE MPOJO0JKAET MOHMKATHCS U JJOCTUTACT
TunyHbIX 3HayeHuit (990 — 1 000 rlla), a BeTpsl 00pa3yroT XapaKTEPHYIO LIH-
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KJIIOHUYECKYIO ITUPKYJISIIUIO0 BOKPYT IIEHTpa U ycunuBatorca. Hactynaer cragus
MON00020 yuknoua. Temnslid BO3AyX B NEPEIHEW YacTH MOJOJIOI0 LUKIOHA
IPOJOJIKAET MPOABUTATHCS B CEBEPHBIE IIUPOTHI, & PPOHT, HA KOTOPOM pa3BU-
BaeTCs LUKIIOH, IPHOOPETAET BCE XapaKTEPHbIE YEPTHI TEIIOrO (PPOHTA.

B ThUI0BOM YacTu IIUKJIOHA MPOIOJKAETCS MPOJIBUKEHUE XOJOIHOTO BO3-
JyXa B HU3KHE HIMPOTHI, & PPOHT, B THULY KOTOPOTO JBHIKETCS XOJIOJHBIN BO3-
yX, UMEET XapaKTepHblE€ YepThbl XOJOAHOro (poHTa. Teriabld U XOJOJIHBIN
BO3JIyX COMPAraercs B IEHTpE HUKIOHA. OHU MPEACTABISIIOT YYACTKU €UHOTO
IJIaBHOTO (PpOHTA, HA KOTOPOM Pa3BUBAETCS LIUKIIOH.

Teruiblii BO31yX, BOBJIEKA€MbI B IUKIOH MEXKIY TEIUIBIM M XOJIOJHBIM
¢dbpoHTamu, oOpasyeT Temiblii cekTop IuKIoHa. Camble HU3KUE TEeMIEPaTyphl
HaOII0Iat0TCs 3a XOJ0AHBIM (ppoHTOM. B cBOGOMHON aTMocdepe B mepeaHeit
YaCTH IMKJIOHA, TJI€ BO3YIIHbIE TEUCHUS BBIHOCST TEIUIbIN BO3AYX, (popMuUpy-
eTcsi Tpe0eHb BHICOKOTO JAaBJICHHS, a B ThJIOBOM YacTH IUKIIOHA, T/I€ BTOpPraeT-
Csl XOJIOAHBIN BO3AYyX, oOpa3yercs JOXKOWHAa MOHWKEHHOTO JaBieHUA. Takum
0o0pa3oM, MOSIBUBIIKECS B CTaIMU BOJHBI BO (DpOHTAIHHON 30HE B Tpomochepe
BOJTHOOOpA3HBIC BO3MYIITHBIC TEUYCHUS IPHOOPETAIOT OOIBIIYI0 AMIUTUTYY.

Bech 1IUKIIOH Kak eauHasi cucTeMa OOBIYHO JIBUXKETCS HA BOCTOK WIIU Ce-
BEPO-BOCTOK. XOJIOJIHbII ()POHT B LMKIIOHE BCETJa ABUKETCS ObICTpee, YEM Te-
IUTBIA, TIO3TOMY OH IOCTETEHHO JIOTOHSET TEIUIbIA BO3AYX U CMBIKAETCSl C HUM.
[TpoucxoauT Tak Ha3bIBAEMOE OKKIHOOUPOBAHUE YUKIOHA (COSTUHEHUE TEIIOrOo
U XOJIOJHOTO (PPOHTOB LIMKJIOHA) U 00pa3oBaHuEe (PpOHTA OKKIIO3UU. B Hauase
npolecca OKKIIOIUPOBAHMS B LIEHTPE IIUKIIOHA Y TIOBEPXHOCTH 3€MJIM MCUE3AET
TEIUIbIA CEKTOP, & TEIUIbIA BO3/yX BBITECHSETCS BBEpX U BIepea. Terublii cek-
TOp MOKa OCTaeTCs Ha nepudepun NUKIOHA.

K Hagamy OKKIIOIMpOBAHUS ITUKIOH OOBIYHO BCTYNAeT B CTAJMI0 HauW-
OO0JIBIIETO pa3BUTHS: JABJICHUE B €T0 IIEHTPE MaJaeT JO CaMbIX HU3KUX 3HAYe-
Hu# (006619HO 10 980-990 rlla, a mHoraa u mo 940 rlla), on odopmieH MHOTH-
MU 3aMKHYTBIMH M300apaMy, HIUKJIOHUYECKas CUCTEMa BETPOB PACILIUPSIETCS 110
IUIOLAAN U CKOPOCTh BETpa B LEHTPE LMUKIOHA CTAHOBUTCS MaKCHUMAJIbHOM.
3aMKHyTas UUKIOHUYECKass HUPKYJSIUS pacnpoCcTpaHseTcss U Ha Oosee BbICO-
KM€ CJIOM U OOBIYHO 3aXBaThIBAET CJ0U aTMocdepsl 10 5 kM. OOnayHble cucre-
MbI XOJIOJIHOTO M TEIUIOro ()pOHTOB CIMBAIOTCS, a OOnayHas cuctema (ppoHTa
OKKJIFO3UM TPUOOpETAeT BUJ OTPOMHOM CHHUpAIU, 3aKPYUYUBAIOIICHCS OKOJIO
LEHTpa [IUKJIOHA.

[Tocne Hauana OKKIIOIMPOBAHUS B TEUEHUE OJIHUX-IBYX CYTOK JaBJICHHUE B
UKJIOHE OOBIYHO MeHseTcs Maio. [locTeneHHO LMKIOH 3aMeJUIsieT CBOE JIBH-
JKEHUE M BCTYIAET B 3aKJIIOYUTENBHYIO CTaJUI0 CBOErO CYIIECTBOBAHUS: OH
CTAHOBUTCSl XOJIOJHBIM, BBICOKMM W MAJONOABUXHBIM. [leHTpanbHass 4acTh
MOJIHOCTBIO 3aIOJIHAETCS XOJIOAHBIM BO3AYXOM, (DPOHTHI OTTECHSIOTCS Ha Iie-
pudepuio, AaBleHNE B IEHTPE UKJIOHA HAYMHAET PACTU M OH MOCTENEHHO 3a-
noyiagercs. OOnavyHble CUCTEMBI B HAYaJbHOM CTaJuMU MPUOOPETAIOT BHJ He-
CKOJIBKO Pa3 3aKpYUYEHHOM CHUPAU, COCTOSALIEH M3 MEHBIIMX IO pa3Mepy Io-
Joc 001akoB, yeM paHee, a (ppoHTaIbHas o0JavyHasi MoJoca CMEIIaeTCsl Ha Tie-
pudeputo uKiIoHa. B KOHIE CBOEro CymiecTBOBaHUS LIMKJIOH MPEICTaBIsSET
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110JIE TIOHMKEHHOTO JABJIEHUS, OTPAHUYEHHOE Y 3€MJIM OJHOM-IABYMS 3aMKHY-
THIMH H300apamMu, OXBATHIBAIOITUMHU OTPOMHOE MPOCTPAHCTBO paauycom 1 500
—2 000 kM. Best o6macTh IMKIIOHA 3aHATA XOJIOIHBIM BO3IYyXOM, OOIayHasi CUC-
TEeMa JIErpaJupyeT U pa30MBaeTcs Ha OTIEJIbHble 00JAaYHBIE OCTPOBA, U30THY-
ThI€ BJOJIb IUKJIOHUYECKUX JIMHUHN Toka (puc. 28). HakoHel, UKIOH MOJHO-
CTBIO McYe3acT. Bech KU3HEHHBIN LIMKII LIUKIIOHA IIpoAoJpKaeTesa S—7 nHeu. by-
Jy4yd B Hayaje CBOETO Pa3BUTHUS TEPMHUUYECKH aCUMMETPUYHBIM 0Opa30BaHUEM
C TEIUIbIM BO3JyXOM B CBOEH FOXKHOW 4acCTH M XOJIOAHBIM BO3yXOM B CEBEp-
HOM, IMKJIOH KOHYAET CBOK) KU3Hb XOJIOAHBIM TEJIOM.

S

Puc. 28. Cxema 061a4HOM CHCTEMBI OKKJIIOIUPOBAHHOTO IIUKJIOHA
Ha ATIIAHTUYECKUM OKEAHOM

[Ipu pa3BUTHM IMKIOHOB CKOPOCTHM BETpa B HUX BO3PACTAIOT, CJIEIOBa-
TEIbHO, BBIJENSIETCS 00JIBIIOE KOJIMYECTBO KUHETHUECKOM aHeprun. OTKyaa
Oepetcst aTa SHEPruUs?

OT4acTu 3TO KMHETUYECKasi SHEPrus, KOTOPYIO BO3AYLIHbIE TEUCHUS] UMEIH
emie 10 IMUKIOHO0Opa3oBaHus. B Oonbleit Mepe KWHETUYECKas SHEPTHs ITH-
KJIOHa BO3HMKAeT 3aHOBO 3a CUET MOTEHLUAIbHOW SHEPrUU MOJIOKEHUS BO3-
OYUIHBIX Macc, pa3fensieMbIX (pOHTOM, HA KOTOPOM MPOUCXOIUT IUKIOHOOO-
pa3zoBaHue. B 1ukioHe MPOUCXOAT U3MEHEHHUS B3aMMHOTO IOJIOKEHHS BO3-
OYLUIHBIX Macc. B Hauasne pa3BUTHS IUKIOHA MAacChl TEIUIOTO BO3/AyXa JIEkKaT Y
3eMHOI MOBEPXHOCTH OOK 0 OOK; OHM Pa3AENAIOTCS HAKIOHHOW MOBEPXHOCTHIO
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¢bponta. B pesynpTaTe SBOJIONMM ITUKIOHA TEIUIBIM BO3yX OTTECHSETCS OT
36MHOW MOBEPXHOCTH IOCJIE OKKJIKO3MM U OKA3bIBAETCA BECh HAJ XOJIOJHBIM
Bo3myxoM. [Ipu Takom mepepacmpeneseHuu BO3AYIIHBIX MAacC B IUKJIOHE 00-
IIM{A HEHTP TAKECTH CHUCTEMBI IByX BO3AYIIHBIX MAacC IMTOHWKAETCA U, CJIEI0BA-
TEIbHO, NOMEHYUAIbHAS FHEPTHUS CUCTEMBI YOBIBAET, a 32 CUET €€ PACTET KuUHe-
muyeckas dHeprus. KpoMe Toro, 0THOBPEMEHHO C MEPEXOAOM NMOTECHIIMAIBHON
SHEPTUHM TOJIOKEHHUS B KHUHETUUYECKYIO SHEPTUIO MPOUCXOJUT MEPEXO U BHYM-
PpeHHell IHepeUU 8030YUIHbIX MACC B KHHETUYECKYIO SHEPTHIO: CKOPOCTh BETPA
pacTeT 3a CUET NOHMKEHUSI TEMIIEPATYPhI BO3IYLIHBIX MacC B HUKJIOHE. MOKHO
CKa3aTh, YTO OCHOBHBIM YCIIOBUEM MNPHUPOCTa KUHETUYECKOW SHEPTrUU LUKIOHA
SIBIIICTCSI MeMnepamypHblil. KOHMpAcm 6030VUiHbIX Macc Ha (HPOHTE: UMEHHO
OH ONpeAessieT NOTEHIUAIBHY HEPIUI0 CUCTEMBI JBYX BO3AYIIHBIX MacC B
LUKJIOHE.
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4. MUPKYJSIIMUOHHBIE ®AKTOPBI KIIMMATA

PannanuonHsblil 6aiaHC 3¢MHOM TOBEPXHOCTH OINPENEISET 3anackl TEIUIA B
aTMoc(epe U JEeKUT B OCHOBE €ro IHUPOTHOTO pacnpeaencHus. Hapsny ¢ stum
TEUYEeHHUs OOIIeH IMUPKYISIUH aTMOC(Ephl CO31at0T MEXKIIUPOTHBIA OOMEH BO3-
JQYLIHBIX Macc. DTO MOXHO BUIETH MO (popMe M30TEPM HA 3€MHOM LIApe, KOTO-
pble BO MHOTHX MECTax OTKJIOHSIIOTCS OT IIMPOKOro HampasieHus. Mckiouun-
TEIbHO BEJMKA POJb LUPKYISIUU aTMOC(HEPbl B YBIAXKHEHWU MATEpUKOB. B
IpoLECCe LUPKYJIALNUU aTMOC(hEpbl COBEPIIAIOTCS: MEPEHOC BOJSHOIO Iapa ¢
OKEaHOB Ha MAaTEPUKU U U3 OJHUX IIUPOTHBIX MOACOB B APYrue, KOHACHCALMS
napa B BU/JI€ O0JIAKOB U BbINA/IEHUE OCAKOB.

Oco0eHHoe 3HaueHue JUIsl KOHAEHCAMU aTMOC(EPHOM BIaru U OpOLIEHUS
36MHOW MOBEPXHOCTH OCAJKaMH MMEET LIMKIOHWYECKAs AESITEIBHOCTh, OJHUM
U3 YCIOBUI KOTOPOW SIBISETCA HAJIMYME JIOCTATOYHOI'O TEMIEPATyPHOrO KOH-
TpacTa MEXJly BCTPEUHbIMU BO3IYyIIHBIMU TeueHHsMU. HenpocraTtok Biaru, Ha-
npumep, Ha paBHUHaX CpeaHeil A3uM OOBACHSETCS HE TOJNBKO KaK pe3yibTaT
MOHKEHHOW BIIAYKHOCTH BO3TyXa. DTO €Ie U Pe3yJIbTaT 0CiIabaeHus TeMIiepa-
TYpHBIX KOHTPAcTOB IO JACHCTBUEM HHTEHCHUBHOTO MPOTPEBaHUS aTMOCheps
Ha OOJIBIINX MPOCTPAHCTBAX.

Hupkynsiust atMocdepbl YCIOKHAET CXEMY IIMPOTHBIX M3MEHEHUH KIIH-
Mara. Ha oqHOM U TOM K€ IIHUPOTE B CUILY LUPKYJALUOHHBIX pa3IMuvil Ha 3a-
NaJHbIX U BOCTOYHBIX Oeperax MaTepHUKOB HaOJIOAI0TCS COBEPILIEHHO HECXO-
JKU€ KIIMMAaTHYeCKHe ycloBus: Temasd 3uMa fOxnoi @paHuum u cypoBas 3uMa
ITpuypanses, cyxoe nero Cununuu U 10xanuBoe aeto Anonuu. Paznuune B yB-
naxkHeHun Caxappl U 3KBaTOpHabHOM AQpuku — pe3yabTaT 0coOeHHOCTEH
HUPKYJISIUU aTMOC(hepsl, a He IMUPOTHBIX Pa3IMYUil B IPUTOKE COJTHEUHOH pa-
AU,

OO6mee mpencraBieHWe O MHUPKYISIMKA atMocepbl y 3eMHOM TOBEpX-
HOCTH MO>KHO TIOJTyYUTh, aHAJU3UPYSI pacipeesieHne aTMOC(EepHOro TaBIeHUS
Y BETPOB B TEIUIBIM M XOJIOAHBIM IlepuoA. Ecim 5TM mapaMmeTpsl HAHECTH Ha
KapTy, OyZeT BUJIHO, YTO B PaclpeesICHUH JABJICHHUS U BETPOB HaOIIOJAETCS
XOpOILIO BbIPa)KEHHAs 30HAILHOCTb.

B HmxHUX mupoTax (3uma) BaxKHEHIIeH 0COOEHHOCThIO IUPKYJISIIUN aTMO-
cdepbl, BIUSIOLIEH HA KIIMMAT, SIBJISETCS NEPEHOC BIIArd C accataMu OT TPOIIU-
KOB K JKBaTopy, B pe3yjbTaTe Yero B MpUAIKBATOpHaNbHBIX Hmporax (0 —10°)
BBINAJAI0T OOUJIBHBIE TOKIM (B STHBape, HaJl 9KBATOPOM — HU3KOE J1aBJICHUE).

JletoM, Hao60poT, mpeobiasar0T SKBATOPUAIBHBIE TEUYEHHUS BIIAXKHOTO,
MEHee JKapKoTo BO3/yxXa, HallpaBJICHHbIE OT KBAaTOpa K Tponukam. OcoOeHHO
SAPKO IPOSIBIISIETCSI CE30HHAs CMEHA OCHOBHBIX BO3JYIIHBIX TEUEHUN Ha BOC-
TOUYHBIX Oeperax MaTepPUKOB B CYOTPONMUYECKUX U YMEPEHHBIX IINPOTaX: 3UMOU
3/1eCh MPeo0JIajaloT XOJOJHbIE MAaTEPUKOBBIE BO3IYIIHBIE TEUCHUS, JIETOM —
BJIQ)KHBIE, OKEAHUYECKHUE.

B cybOrpomnueckux moscax mpeobnamaeT Bbicokoe naBieHue. OHO H0-
BOJIBHO YCTOMYMBO COXpaHSETCS Ha MPOTSHKEHUH rojia. DTH 00JIaCTH OTICISIOT
BHYTPUTPONIMYECKUE OO0JIACTH MAccaToB OT 00JacTEed MPEUMYLIECTBEHHO LHU-
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KIIOHUYECKOW mUpKyJsinuu. [laccaTel — 3TO MOCTOSHHO IYIOIIUE BETPHI U3 00-
JIACTU BBICOKOTO JaBJIEHUS TPONHUKOB K 3kBatopy. B CeBepHoM mnosymapuu
OHU OYIOT C CEBEPO-BOCTOKA K 3KkBaropy. B IOxxHOM mnonymapuum ¢ roro-

mmﬁ.//////
VAN VAN

Puc. 29. Hanpasnenue naccatos

-10

Luxnonst - 3170 atMoc(hepHbie 00pa3oBaHMsl, T/I€ BO3AYX MMEepEMEIIacTCs U3
nepudepuitHpix 001acTeil ¢ BBICOKUM JaBJICHUEM K IIEHTPY, /i€ AaBJICHUE HU-
*e. B ceBepHOM mosymiapuy LUKJIOHBI BPAUIAlOTCs MPOTHUB YacCOBOW CTPEJIKH,
U 3TOM BO3JAyX U3 HIDKHUX CJIOEB IepeMeniaeTcs BBepX (Kak B BBIKpYYHBae-
MoM BHUHTE). B FOxHOM monyiapuy HUKIOHBI BPAIIAIOTCS MO YaCOBOM CTPEIIKE
— TaM JIBJKEHHE BO3/lyXa MOXHO CPABHUTh C BUHTOBOW MOBEPXHOCTHIO, HO C
JIeBOI pe3b00ii (TOKE BHIBUHUYMBAHKE, HO C IPYTUM HAIPABICHUEM).

Urak, nosica cyOTpONnMKOB — 3TO KpylHeHue Berpopasaensl. Ha ux okpa-
MHaX, OOpallleHHbIX K 3KBAaTOpy, Mpeo0sasarT BOCTOUHbIE BETPbI C MEPUIUO-
HAJIBHOM COCTAaBJISAIOLIEH, HAIIPaBJIEHHOHN K 9KBATOPY; HA BHEIIHUX IPaHULIAX —
3arajHble BETPbI C COCTABIISIIOIICH, HAIIPABIEHHON B YMEPEHHBIE IIUPOTHI.

B ymMmepenHsbIx mmpoTax Hanbojiee BaKHBIMH LUPKYJISIUOHHBIMHU (DaKTO-
pamMH CTaHOBSATCS MpeodIaaIIuid BO BCeil Tporocgepe NepeHoc ¢ 3amaja Ha
BOCTOK BO3YIIHBIX MAacC U LIUKJIOHUYECKAs JESTebHOCTb, CIIOCOOCTBYIOIIAs
0OMEHY TEIUIBIX U XOJIOAHBIX MacC BO3/yXa U BBINAJEHUIO 0CaAKOB. B oTinuune
OT HU3KHUX IIMPOT OCAIKH TEPMHUECKON KOHBEKIUH 37€Ch (YMEpPEHHBIE IIHPO-
ThI) TIEPECTAIOT UTPaTh TJIABHYIO POJIb B OPOIIEHWH KOHTUHEHTOB. YCHIJICHHE
LHUKJIIOHUYECKON J1eATeIbHOCTH B YMEPEHHOM MOsSICE MPUBOJUT K 00IlIEeMYy yBe-
Jn4eHHuio ocagkoB (600 MM/roj) Mo CpaBHEHHUIO C TPOMMYECKUMH IIUPOTaAMHU
(500 mm/ron). Ilpeobnanaromue 3amaaHble BETPhl TPAHCIOPTUPYIOT BOISHOM
nap ¢ OKEaHOB Ha MaTEpPUKHU.

Kak ye roBopusioch, B Ipolecce HUKIOHUYECKON NEeATEIbHOCTH Hempe-
PBIBHO NPOUCXOUT 00pa30BaHUE U MEPEMEILEHUE LUKIOHOB U aHTULIMKIOHOB.
[Tpuuem, Kak Mbl BUAEIH, MOJBUKHBIC aHTUIIMKIOHB UMEIOT COCTABJISIOIIYIO,
HaNpaBJIEHHYIO K HU3KUM MIMpoTaM. B pe3yipTaTe NMpOMCXOIUT HAKOIUICHUE
AHTULIUKIIOHOB B CyOTPOINUYECKUX IIUPOTAX, OTPAKAOILIEECs] Ha KIMMAaTOJIOTU-
YecKuX Kaprax B (popme cyOTpONHUYEecKO 30HbBI BBICOKOTO JIaBICHHs. 3UMOU
TaK)X€ IMPOUCXOAMUT IMPEUMYIIECTBEHHOE PAa3BUTHE, HAKOIUIEHUE U YCHUJICHUE
AHTULIUKJIOHOB HaJl OXJIAKJICHHBIMU MaTepukaMu, ocooeHHo Haj Asueil. Koraa
K€ B YMEPEHHBIX IUPOTax oOpa3yeTcs OJOKUPYIOUINI aHTUIIUKIOH, TO B HU3-
KHX IIUPOTaX OH OOBIYHO MMEET OCHOBAHMEM CYOTPONMMYECKH aHTHIIMKIIOH, U
TakiUM 00pa3oM OJIOKMPOBAaHKE 3aMaJHOrO MEPEHOCa MPOUCXOJUT Ha OTPOMHOM
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MPOCTPAHCTBE — OT CYOTPOMMKOB JI0 MOJISIPHBIX MIUPOT. Bpems sxu3nu O10Ku-
PYIOILLIETO AHTULMKIIOHA 5—7 JHEW, OTHAKO U3BECTHBI CIIy4aH, KOTJa TAKUE aH-
THULIMKJIOHBI CYIIECTBOBAIM 3HAYUTEIBHO JOJbIIE.

4.1. MexaymimpoTHbIii 00MEH BO3/1yXa

[{ukioHsl Ha TIAaBHBIX (POHTAX (MOJSAPHOM WU APKTUYECKOM) OOBIYHO
BO3HHUKAIOT CEPUSIMU; BCIIE]l 32 NMEPBbIM IIUKJIOHOM Ha €ro XOJIOJHOM (pOHTE
BO3HHUKAET BTOPOH ITUKIIOH, & HA XOJIOAHOM (PPOHTE BTOPOTO IHUKJIOHA B CBOIO
ouepenb BO3HUKACT cienytonuii. Takum 00pa3om, Ha TIaBHOM ()POHTE OOBIYHO
pa3BUBAIOTCS TPU LIUKJIOHA, @ UHOTAA U Oombie. Kaxaplii IUKIOH CEpUM mepe-
MEIIAeTCs B BICOKHME IIMPOTHI, U OJJHOBPEMEHHO BCS CEpUs CMEIaeTcs B 0osee
HU3KHUE HIUPOTHI, OOBIYHO HA FOr0-BOCTOK, TaK YTO TPAEKTOPHUS KaXKJOIro Cje-
OYIOLIEro LEHTpa MNPOXOAMT F0KHEE TpaeKTopuu npeasiaymiero. Ilpu stom
BO3JIyIIHBIE MACChl U Pa3ACNAOMMA UX (POHT AaNEKO YXOIAT OT IMEepBOHA-
YaJIbHOTO TMOJIOKEHUs M OOJIbIlle K HEMY HE BO3BpamiatoTcs. B Thuty Kaxkaoro
LIMKJIOHA CEpUM XOJIOJHBIA YMEPEHHbI BO3AYX MPOHUKAET BCE JaJbIIE€ B HU3-
KHE IIHUPOTHI. A 3aKIFOUUTENIbHBIN LIUKIJIOH IA€T YK€ MOIIHOE BTOPKEHUE BO3-
JyXa ¢ yMEpEeHHOU TeMriepaTypoit B cyotponuku. [lo Mepe mpoaBuxeHus: yme-
pPEHHOTO BO31yXa B 0Ojiee HU3KHE MIUPOTHI OH MPOTPEBACTCS OT 3€MHOM TO-
BEPXHOCTH, a B CBOOOHON aTMOchepe — Omarogapss HUCXO/ISIIIAM JIBYKCHHSIM
B aHTHUIIMKIIOHE. DTH JIBa Mpoliecca — HarpeBaHUe OT 3€MHOM MOBEPXHOCTU U
aanabaTUYecKoe HarpeBaHUE B aHTHUIIMKIOHE — MPHUBOJAT K TOMY, UYTO yMe-
PEHHBIN BO3IyX MOCTENEHHO TPaHC(HOPMUPYETCS U, B KOHIIE KOHIIOB, TPUOOpe-
TaeT CBOMCTBA TPOIMMYECKOI0 BO3/1yXa, T. €. CTAHOBUTCS TPOMUYECKON BO3IYIII-
HOU maccoi. CaM e 3aKIIOYUTENbHBIA aHTUIIMKIOH CTAaHOBUTCS BBICOKUM M
TEIUJIBIM CYOTPONMUYECKUM aHTULIUKIOHOM.

B T0 ke BpeMs TponnuecKuil BO3AyX, COCTABIIAIOLIMN TEIIIbIE CEKTOPA 11U~
KJIOHOB LIUKJIOHUYECKON CEpUU, IPOJBUTAETCSA B BhICOKME MpoThl. [IpaBna, y
36MHOM MOBEPXHOCTH OH B TEIUIBIX CEKTOPAX HE MPOHUKAET JIaJeKO K IMOIIOCY,
TaK Kak KaX/Ibld LUKJIOH CEpUU OKKIIOAUpyeTcs. B mpolecce OKKIO3UU LuU-
KJIOHOB TEIUIbIA BO3/IyX OTTECHSETCS OT 36MHOM MMOBEPXHOCTH B BEPXHIOKO TPO-
nocepy U yxKe TaM MPOJOJKAET JIBUKEHUE K BBICOKMM IUpoTraMm. OcoOeHHO
JAJIeKO OH MPOHUKAET B MEpeJHEl 4YacTW LEHTpajabHOro uukiona. [Ipu stom
TEIUIbIN BO3AYX 3a CUET ainadaTUYeCcKOro noabeMa 1 U3JIydeHus, B KOHIIE KOH-
1[OB, TPaHC(HOPMUPYETCS B YMEPECHHBIN BO3TyX.

Takum 00pa3oM, B pe3yiibTaTe pPa3BUTHUS [UKJIOHUYECKOW CEPUU MPHU TO-
CpPEeACTBE IMUKJIOHOB U AHTUIIMKIOHOB MPOUCXOAUT OOMEH BO3IYyXOM MEXKITY
HU3KUMH U BBICOKUMH IIUPOTAMH 3E€MIIH.

4.2. Tunbl atMocdepHOl HUPKYISIIHA

B 3aBucHMOCTH OT HETIEPUOAMYECKH MEHSIONMUXCS OCOOCHHOCTEH ITHKIIO-
HUYECKOU JIEATEIbBHOCTH B KaXJOM CE€30HE I'ojJila MOXKHO pasjinyaTh BO BHETPO-
NUYECKUX MIMPOTaX pas3Hble THUIBI aTMOCHEPHOW LMPKYJSUUU: 30HAIbHBIN
(ILIMPOTHBIN) U MEPUTMOHATBHBINA TUIIBI LIUPKYJISLIUH.
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[Ipu 30nanbrOM THTIE HUPKYISINUU HAJl 3HAYUTEIbHON YaCThIO MOTYIIAPUS
WM AK€ HAJl BCEM MOJIyLIAPUEM TOCIIOJACTBYET XOPOIIO BBIPAKECHHBIA 3amal-
HBII NMEPEHOC BO3AyXa. BOJMHBI maBieHus Takke MEPEMEINATCa ¢ 3amaza Ha
BOCTOK, U aMIUIUTYJbl MUX CPAaBHUTEILHO HEBEIUKHU. BTOpKEHHS XOJOMHOTO
BO3]lyXa B HU3KUE IIMPOTHI B THUIOBBIX YaCTAX LUKIOHOB HEMPOIOJKUTEIbHBIE
U HE MPOHUKAIOT JAAJIEKO, O3TOMY MEXIYIIMPOTHBIM OOMEH TEMJIOM OCJIa0JIeH.

[Ipu mepuouonanbHom THIE LTUPKYJIALUMH BO BHETPONMMYECKUX IIMPOTAX
MMEIOTCS. UHTCHCUBHbBIE U MAJIONIOABUKHBIE LIUKJIOHBI U AHTULIMKIIOHBI, PACIIO-
JIO’KEHHBIE OOK 0 OOK. DTO XOJOJIHbIE IEHTPAIbHbIE UKIOHBI U TEIUIble 0J10-
KUPYIOUIUE aHTUIUKIOHBI. OHU 3aXBaThIBAIOT BCIO TPOMOCHEPY M 4aCTO HUXK-
HIOIO cTpaTocdepy, MO3TOMY 3alaJHbIi MepeHoC BO3ayxa B Tpornochepe Hapy-
mraercs. ITo NPUBOJUT K TOMY, UYTO JJaXKE€ B BBICOKHMX CJIOSIX TPOHoc(epbl BO3-
IOyLIHbIE TEYEHHUsS] MPHOOpPETaroT OOJIbLINE MEPUIUOHAIBHBIE COCTAaBIISIIOIIME.
OOMeH BO3IyXOM W TEIJIOM MEXIY BBHICOKUMH M HU3KUMHU IUPOTAMH 3EMIIH
IPOUCXOJUT B 3TOM THIIE HHTEHCUBHEE, YEM B 30HAJIBHOM.

3OHAJIBHBIM TUII LHUPKYJALUU B EBpome CBS3aH C aABEKLMEH BO3AyXa C
ATIAaHTUYECKOTO OKE€aHa W, CJIeIOBATEJIbHO, C TEIJION MOroJIol 3uMOM U MPO-
XJIQJHBIM JIETOM U C LIUKJIOHUYECKMMH OCAJKaMH B CEBEPHOM MOJIOBUHE EBpO-
nbl. MepuanoHaIBHBIN TUIT CBSI3aH C TITYOOKUMH MPOHUKHOBEHUSIMU XOJIOTHBIX
Macc apKTHYECKOr0 BO3/yXa K 0Ty U TEIUIbIX Macc BO3/yXa U3 CyOTpONHUKOB B
BBICOKHE IIUPOTHI.

Kaxxnpiii U3 ONMMCaHHBIX THUIOB LUPKYJSLUUA OOBIYHO TOCIMOJACTBYET Hall
Oosiee WM MEHEee 3HAYUTEIbHOW YacThlO MOJyIIApHUs, UHOTJA MOYTH HaJl BCEM
nosymiapueM. BcnenctBue ocoOeHHOCTEM MexaHu3Ma IHMKIOHUYECKOW fes-
TEJBHOCTH 00a THUIIa MOTYT NEPEXOAUTh OJUH B JAPYTroil, T.e. B TEUEHUE roja
HECKOJIBKO Pa3 CMEHSTHCH.

B IOxHOM nonymapuy MUpOTHBIN THIT MUPKYIISIUNA HAOTIOAASTCs Yalle u
B OoJibIIIel cTenenu npeoliaaiaeT HaJl MEPUIMOHATBHBIM THIIOM, YeM B CeBep-
HOM TIOJTyIIapuu. DTO 0OBSICHAETCS 00JIee OJHOPOTHON OKEAHMIECKOU TOJICTH-
JAIOIIEN MOBEPXHOCTHIO HOKHOTO oy mapusi.

Kak 30Ha/IbHBIN, TaK U MEPUAUOHATBHBIN THUIBI LIUPKYJISIIIUN TIPOSBIISIOT-
Csl C pa3HOW CTENEHbI0 MHTEHCUBHOCTH B PA3HBIX CEKTOpax 3emuu. s uucio-
BOI'O BBIPAKEHUS 30HATBHOCTH WJIM MEPUAMOHAIBHOCTH LUPKYJSALHUUA MPUMeE-
HSIIOTCS pa3iMyHble U(GPOBBIE MOKA3ATENH, TAK HA3bIBAEMbIE UHOEKCbL YUPKY-
aayuu. [IpocTenIni U3 HUX — 3TO PA3HOCTh 3HAYCHUHN JIABJICHUS MEXKIY IBY-
M mupotamu, Hanpumep 30-i u 60-ii (OCpeTHEHHBIX IO OTPEe3KaM IIMPOTHBIX
KpyroB). Uem GombIiie pa3HOCTh, TEM OOJIbIIIE CPETHUN MEPUIUOHAIBHBIN Oa-
PUYECKUN TPAJUEHT MEXy YKa3aHHBIMH IIUPOTAMH U TeM OO0JIbIIIe UHTECHCUB-
HOCTh 30HAJIBHOTIO IIEPEHOca BO3ayXa. MOXXHO B35ITh B KaY€CTBE 30HAJIBHOIO
MHJIEKCa HEIIOCPEACTBEHHO CpeHEee 3HAaYEHUE 30HAIIBHOW COCTABIISIOIIEH Ieo-
CTpOHUIECKOTrO BETpAa.

Bnemponuueckue mycconpl. Ha xnumatonornyeckux kaprax (puc. 15,
16) BuaHO, YTO HAJl MAaT€pPUKAMH BHETPOIUYECKUX HIMPOT OOJACTH MOBBILIEH-
HOT'O JIaBJICHUS 3UMOM CMEHSIOTCS 00JacTsIMU MOHMKEHHOI'O JAaBJICHUS JIETOM.
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CyOTpornnyeckue aHTUIUKIOHBI HaJ] okeaHamMu CeBEpHOro moiyuiapus mnepe-
MEIIAIOTCS OT STHBApPsI K MIOJIO C I0Ta Ha CEBEP M OT UIOJS K SHBapI — o0part-
HO, a CyOmoJsipHBIE ENPECCUU HaJl OKeaHaMHU OT 3MMbI K JIETy YaCTHYHO 3a-
IOJIHAIOTCS. Bce 3T0 IPUBOAUT K TOMY, YTO B HEKOTOPBIX pallOHAaX BHETPOIIU-
YECKUX WIUPOT Mpeoliafaronie O0apuuyeckue rpaueHTbl Pe3KO MEHSIOT CBOE
HaIIPaBJICHUE OT 3UMBI K JIETY.

Tawm, rie pacnpesesieHre 1aBjeHUs B TEYEHUE C€30HA 00JIalaeT 10CTaToY-
HOU YCTOMYMBOCTBIO U T'JIE OHO PE3KO MEHSETCS OT CE€30Ha K CE30HY, CXOIHBIE
VU3MEHEHUs JIOJDKHBI IIPOUCXOJUTh U B PEKUME BeTpa. B 0HOM ce30HE BETphI
OTpe/Ie]ICHHOT0 HaIpaBieHus (KBaJpaHTa WA OKTaHTa FOPU30HTa) OyayT mpe-
o0nazaTh HaJl BETpaMM BCEX IPYrUX HampapieHUil. B mpoTHBOMOI0XKHOM ce30-
HE npeodiiaaroliee HarnpaBIeHUe CMEHUTCS Ha MMPOTUBOIIOIOKHOE UIIH OJIM3K0e
K HEMY. Takoi pexuM BETpa U Ha3bIBACTCS HEMPONUUECKUMU MYCCOHAMU.

MyCCOHHBIN PEXUM BETPa BO BHETPONMYECKUX LIMPOTAX, KAK U B TPOIIH-
YECKUX, HE OrPaHUYMBACTCS HWKHHM CIIOEM BO31yXd, 4 3aXBaTbIBAECT 3HAYU-
TEJNBbHYIO TONITY Tporocdepsl. Eie Bblle rocnoacTByeT OOMIMiA, B OCHOBHOM
3amaJHbIN, IEPEHOC BO3AYyXA.

BreTrponnueckue MYCCOHBI OCOOEHHO XOpOILIO BBIPAKE€HbI HAa BOCTOKE
Poccun u ceBepo-Boctoke Kutas v Haj nmpuieraroliuMu MOpPSIMHA. 3UMOM HaJ
BocTtounoii A3ueil nepxarcsi yCTOWYMBBIE aHTULMKIOHBI. B COOTBETCTBUU C
OapuyecKuM I0JeM BO3JYIIHbIE TEUEHUS HaJ BOCTOYHON OKpauHOW A3uu
MMEIOT B 3TO BPEMsI HAIIPABJICHUE IIPEHUMYILIECTBEHHO C CEBEpPA WM CEBEPO-
3anaja. JTo — 3UMHUKA MYCCOH. B psiie pailoHOB OH CO3[1a€T BBIHOC BO3/yXa B
HUKHUX CIOSIX aTMOc(hepsl uepe3 OeperoByo JIMHHUIO C CYIIX Ha MOpE.

Jlerom Hag Asuel mpeoOiamaeT MOHMKEHHOE JaBJIICHUE, a HaJ IpHUJe-
rarMMi MOpsIMU JaBiieHue noBblieHO. [loatomy Han JlanmbHuM Boctokom
npeobagaoT I0XKHbIE U FOr0-BOCTOYHBIE TEYEHHSI C MOPSl — JIETHUH MYCCOH.
Buerponuueckue mycconsl CeBepo-Boctounoro Kurast B 6osnee 10KHBIX IIHUPO-
Tax MepexoaT B Tponuyeckne mycconsl FOro-3anagnoro Kuras.

CxonHbl€, HO HE CTOJIb PE3KO BBIPAKEHHBIE YCIOBHS HA MEHEE OOLIMPHBIX
IJIOLAASX HAOJIOAAI0TCS U B HEKOTOPBIX JIPYTUMX pailoHaX BHETPONMUYECKUX
LIUPOT.

Ecnu 3uMHUI MyCCOH MMEET COCTABJISIONIYIO C CYIIM Ha MOpe (B HEKOTO-
PBIX paliloHaX ATOTO MOKET U HE ObITh), OH CBSI3aH C XOJIOJAHOW CYXOM MOroaou
B II0JIOCE, OXBAYEHHOM MYCCOHHOW UHUPKyJsALuen. Eciu JIeTHUM MyCCOH Ha-
IIPaBJICH C MOPs Ha CylIy (YTO TOKE HE CTPOro 00s3aTeNIbHO), OH CBSI3aH C I0-
HIKEHUEM TEMIIEPaTypbl U 3HAYMTEIBHBIMU OCAJKaAMU B MYCCOHHOM paiOHE.
OTH OCaJKU NMPEUMYIIECTBEHHO LMKIOHWYECKHE W B MEHBILIEH CTENEHU KOH-
BEKTUBHBIE WK oporpadguueckue. KoneuHo, B 1000M MYyCCOHHOM palOHE B
Kbl CE30H KpOME BETPOB NMPeo0IIalalolero HanpaBieHus: MOryT (IpaBja,
pexe) HaOIIAaThCS BETPBI U APYTUX HAIPABICHUH.

He HyXHO nymarh, 4TO BHETPOIIMYECKHUE MYCCOHBI CBSI3aHbI C HEU3MEH-
HBIM HAIMYUEM HAJ TEM WA UHBIM PAaHOHOM JIETOM IMKJIOHA, 3UMOU aHTHIIU-
KJIOHA WJIM Ha000pOoT. Mbl HEOJTHOKPATHO OTMEYAJIM, YTO TAKOM HEM3MEHHOCTH
B IIPUPOJIEC HE CYLIECTBYET. B NEMCTBUTEIBLHOCTU B MYCCOHHBIX pallOHax MMe-
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eTcsl mpeobiiajlanue OJHUX OapUUeCKUX CHCTEM Haj apyrumu. Hampumep, npu
3UMHEM MYCCOHE HaJ BOCTOUHOU A3uel B TEUEHUE 3UMbI CMEHSETCS PSJIl aH-
TUIUKIIOHOB, KOTOPBIE O0JIee WM MEHEe PeryJIIpHO YaCTUYHO I TIOTHOCTHIO
«CHIOJI3aK0T» C MAaTEpPUKA HAa OKeaH. B Takue nepuopabl, €CTECTBEHHO, TPOUCXO-
JUT nepe0oil B pesKuMe MyCCOHOB.

JleroM mepeHOC BJIAXXHOTO MOPCKOTO BO3JyXa C OK€aHa Ha MAaTEPUK MPO-
HCXOJUT B TEIUIBIX CEKTOpPAaX IMKIOHOB, KOTOPBIE 3/I€Ch JIETOM IPe00JiaatoT.
DTOT npeobiaaaroni IpoILecC OTPAKAETCS Ha CPEIHUX KapTax B (opMe 10ro-
BOCTOYHOT'O MYCCOHHOTO MOTOKA.

Knumamonozuueckue ¢hponmst. IlocTossHHOE pacuiieHEeHUE OapUUYECKOTro
noJist 3eMJIM Ha MUKJIOHBI U AHTULUKIIOHBI PUBOAUT K TOMY, YTO M BO3IYX TPO-
nocepsl Bcera pacuieHsIETCsl Ha BO3MYIIHBIE MAaCChI, pa3fielieHHbIe (PpOHTAMHU.

MHoroneTHie cpeaHue TMOJOKEHUS TJIABHBIX (DPOHTOB B pPa3HbIE CE30HBI
Oynem Ha3bIBaTh Kiumamosnocuieckumu @ponmamu. UX MOXHO BBISIBUTH Ha
MHOTOJICTHUX CPEIHHX KapTaxX, MOJO0OHO IeHTpam nercTBusi atMochepnl. B
JEUCTBUTEIBLHOCTU B KaXK/IbIi MOMEHT BpPEMEHU (@ 3HAYUT, Ha CUHONTUYECKUX
KapTax) MOJIOKEHUE U YUCTO (PPOHTOB MOTYT PE3KO OTIMYATHCS OT MHOTOJIET-
Hero pacnpenesienus. OpoHTHl BO3HUKAIOT, IEPEMENIAIOTCS U Pa3MbIBAIOTCS B
CBSI3M C UMKIOHWYECKOW AEATENbHOCThIO. HO ceryac cienyer paccMOTpPETh
CpelHee MOJIOKEeHUE (PPOHTOB, Ba)KHOE J/JIs MOHMMAaHHUS paclpeiesieHus Ha
3emiie KIMMAaTOJOrnYeckux ycioBuid. B ssuBape B CeBepHOM mnosyiapuu oOHa-
PYKHUBAIOTCS JIBE 3HAYUTENIbHbIE BETBU apKTUYECKOTO (PpOHTA, UJIU JIBA apKTHU-
yeckux (PpoHTa: OJMH — Ha ceBepe ATIIAHTUYECKOIro OKeaHa U Ha ceBepe EBpa-
3uM, Ipyroi — Ha ceBepe CeBepoaMEepPUKAHCKOTO MaTepUKa U HaJl apXUIIEIaromMm
apKTUYECKOro cektopa AMepuku. Bo3MOKHO, UTO CIOPAJAMYECKU CYIIECTBYIOT
u apyrue apkrudeckue GpoHThl. O0MacTH K ceBepy OT apKTUYECKUX (PPOHTOB
3aHATHl MPEUMYIIECTBEHHO apKTHYECKUM BO3QyXOM. OJIHAKO B OTIEIbHBIX
CIy4asix apKTh4deckue (POHTHI MOTYT 3aHMMATh TOJIOKCHHE, HAJIEKO OTKIIO-
HsoIIeecs: OT cpeAHero. [Ipy BO3SHUKHOBEHUH HA HUX IIUKJIOHOB U aHTHUIUKJIIO-
HOB (DPOHTHI TIEPEMENIAOTCS  BMECTE C BTOPKCHUSIMHU apKTHYECKOTO BO3IyXa
MOT'YT MPOHUKATh JAJIEKO K IOTY.

B 6onee Huzkux mmpotax (mexay 30 u 50° c.u1.) oOHapyKUBaeTCs LETb
NOJISIPHLIX (DPOHMOG, OTACHSAIONINX 00JacTH MpeobialaHusl BO3IyXa yMEpeH-
HBIX IIHAPOT OT obJjacTeil Tpomuueckoro Bozayxa. llossspubie GpoOHTHI MPOXO-
JAT: HaJl ATJIQHTUYECKMM OKeaHOM Mo roxHOM mepudepun Mcmanuckoit ne-
npeccur; Haa Cpean3eMHBIM MOpeM; B A3UM MPUMEPHO BAOJIL CEBEPHOM Tpa-
Huiel Tsaab-1lans, Kynenyns u Hanpmans; nag Tuxum okeanom (11Ba ppoHTa)
Haj torom CHIA. Cpennee mojioKeHHE TOJIAPHBIX ()POHTOB YKa3bIBAET HA HOXK-
HYIO TpaHUIly npeobiagaHus BO3yXa YMEPEHHBIX ITUPOT U Ha CEBEPHYIO Tpa-
HUILYy TIpeo0Iaanusi TPOMMYECKOro BO3yXa. B OTAENbHBIX CiIydasx MOJISIpHbBIE
GbpoHTHl HE OyAyT, KOHEYHO, COBIAJATh CO CPEIHUM IMOJOKEHUEM. Pa3phiBb
MEXIy OTACJIbHBIMU apPKTUYECKUMH W MOJSAPHBIMU (GPOHTAMU Ha KapTax yKa-
3BIBAIOT HA PAaHOHBI, TJI€ BO3IYX Yallle BCETO MPOHUKAET B 00JIee BEICOKUE WIIH B
0oJiee HU3KHE MUPOTHI, MpUdeM (GPOHTHI PA3MBIBAIOTCS.
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Ananornuno B FOxHOM nonymapuu 0OHAPYKUBAIOTCS aHMAPKMuUiecKue
@poHmul, OKpYKaIOIIKE MaTEPUK AHTAPKTUIBI U YETHIPE MOJSIPHBIX (PpOHTA HA
40—>50 ro.11. HaK OKEaHAMHU.

Konpl momsipubix (PpOHTOB, MPOHUKAIOMIUX AAJIEKO B TIIyOb TPOIHKOB,
Ha3bIBAIOTCS naccamuvimu pponmamu. OHU OTACIAIOT B TPOIMKAX yKe HE BO3-
IyX YMEPEHHBIX IMIUPOT OT TPOIUYECKOTO, & Pa3HbIE MACCHI TPOIIMYECKOTO BO3-
nyxa — Oosee cBexHe U 0ojiee crapble, OTHOCSIIUECS K pa3HbIM CyOTpomuye-
CKUM aHTULIMKJIOHAM.

BHyTpu TponukoB oOHapyKMBaeTCs 30HAa KOHBEPIEHIMU BO3AYLIHBIX Te-
YEHUM, KOTOpasi Ha3bIBACTCS GHYMPUMPONUYECKOU 30HOU KOHBEep2eHyuu U Ha
KJINMATOJIOTMYECKUX KapTax MPEACTaBISAETCS HENPEPBIBHOW JIMHUEH, OXBAThI-
Barolleil Bech 3eMHOM 1map. OHa mpoxoauT B stHBape Oosblie Haj KOXHBIM 1O-
AdyuapueM, yeMm HaJl CeBepHbIM, OCOOCHHO JalIeKO OTKJIOHSSICh K IOI'Y BMECTE C
OTBETBJICHUSIMU SKBAaTOPHAJIbHOM JI0KOUHBI HaJ HarpeTbiMu Marepukamu FOx-
Horo mnounymapus. Panee ymoTpeOisyioch Ha3BaHUE «TPOMUYECKHH (PPOHT»
BMECTO TE€pPMHHA «BHYTPUTPOIHMYECKAs 30HAa KOHBEpreHuum». B Hacrosumiee
BpEMS OH BBILLIET U3 YHOTPEOJIEHMs], TAK KaK [0 CBOEU CTPYKTYype U CBOWCTBaM
BHYTPUTPOIIMYECKAsi 30Ha KOHBEPreHLUUU KOPEHHBIM 00pa3oM OTJIMYAETCS OT
ApPKTUYECKUX U MOJSIPHBIX (PPOHTOB.

B utone apxmuueckue u anmapkmuueckue QpOHTHI 3aHUMAIOT MOJOKEHUS,
onu3kue K ssHBapckuM. [lo-BUIMMOMY, aHTapKTUYECKUE (PPOHTHI B uiojie (3U-
MOi1) IPOXOJAAT HECKOJBbKO Jajbllle OT MaTepuka AHTApKTUIbI, YEM JIETOM, a
apKTHUYeCcKue B utoiie (JIeTOM) cMelatoTesi B 0osiee BbICOKHME mUpOThl. [lomsip-
Hble PpoHTHI B CeBEepHOM MOJIyIIapUHM HECKOJIBKO CMEILIEHBI K CeBEepy B CpaB-
HEHHUH C SIHBapeM, OCOOCHHO HaJ HArpeTbIMH MaTepUKAMU; UX CPEIHEE MOJI0-
xeHue — okoJo 50-i mapamnenu. [lonspasie ppoutel Hax FOxHBIM MOTyIIIA-
pUEM HECKOJBKO CMEUIEHBI K 3KBaTOpy U npoxoiar nojx 30—40° ro.m. Hako-
HEl, BHYTPUTPONHYECKasi 30HA KOHBEpPIreHIMU B Uioje cMmenieHa B CeBepHoe
noJiylapue, 0ocoOOEHHO Janeko Ha ceBep Haja Munuei (no nogHoxusa ['umanaes)
Y HaJ HU30BbsIMU peku SH13bl. Ha cpegHeit kapre oHM Takke 0ObEAUHSIOTCS B
OJIHY OOIIYIO JIMHUIO.

Takum 00pa3om, OT SHBaps K UIOJIIO BCE KIIMMATUYECKUE (PPOHTHI, a TAKKe
BHYTPUTPOIIMYECKAsi 30HA KOHBEPreHUUU O0JIee UM MEHEee CMEIAeTCsl K ceBe-
Py, @ OT UIOJIS K SHBAPIO — K IOTY.

[Tonoxenue QpoHTa Ha CpeIHUX KapTax yKas3bIBaeT, B KaKUX O0JACTSIX
3emuid ipeo01aIal0T B TEYEHUE BCETO T'ojla BO3AYUIHBIE MACChl OJHOTO TUIA U
B KaKUX OT 3UMBI K JIETY U OT JIETa K 3MM€ Macchl OJTHOTO TUIIA CMEHSIOTCS Mac-
caMu Apyroro THIIA.

4.3. MecTHBIE BETPbI

[Tox MecTHBIMHM BETpaMH NOHMMAIOT BETPbI, XapaKTEPHbIE TOJIBKO JJIs OII-
peneneHHbIX reorpaduueckux paitoHoB. [Ipoucxoxaenne ux pa3iandHo.

Bo-niepBbIX, MECTHBIE BETPBHI MOTYT OBITH MPOSIBIEHUEM MECTHBIX LIUPKY-
JSIUUHM, BOSHUKAIOIIKUX B CUCTEME O0ILEH IUPKYJIALUA aTMOC(EPBI MPU cIadbIX
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KPYyMHOMACIITA0OHBIX BO3AYIIHBIX TEUCHUAX. TaKOBbBI, HAPUMED, Opu3wl 1O Oe-
peram Mopei u 6onbpIuX o3ep. Pa3inuumsi B HarpeBaHWUU CYIIH M BOJIBI THEM U
HOYBIO CO3MIAl0T BIIOJIb OEPETOBOM JTWHWUW MPU CIAOBIX BO3MYIIHBIX TEUCHUSIX
o01Ie IUPKYISUUA MECTHYIO HUPKYISAUUo0. [Ipu 3ToOM B NpU3EMHBIX CIOSX
atMoc(epbl BeTep JyeT JHEM C MOps Ha 0oJiee HArPEeTYyIO CYIy, a HOYbIO — C
OXJIAKICHHOU CYyIIM Ha MOpe. XapakTep MECTHOU LUPKYJSIUUA UMEIOT TaKXKe
2OPHO-00IUHHbLE BEMPUL.

Bo-BTOpBIX, MECTHBIE BETPHI MOTYT MPEACTABISATH COOOW MECTHBIE M3MeE-
HEHUs (BO3MYILIEHUS ) TeUCHUN O0IIeH HUPKYISIUU aTMOCchephl O] BIUSIHUEM
oporpaduu unu Tomorpa@uu MECTHOCTU. TakoB, Hampumep, ¢)én — TeruIbli
BETEp, AYIOUIUI MO FTOPHBIM CKJIOHAM B JOJWHBI M BO3HUKAIOIIMMI, KOT1a Teye-
HUE OO0mIel HUPKYJISIMU TepeBaiuBaeT 4yepe3 ropHbid xpebet. [loBbimeHue
TeMIIepaTyphl Bo3lyxa npu (GEHE, CBI3aHHOE C HUCXOJSAIIUM JIBI)KCHHEM, SB-
JISIeTCSl CASACTBUEM MMEHHO BIIMSHHS XpeOTa Ha OOIICIMPKYISIUOHHOE Teue-
Hue. Biausauem oporpadun oOBSICHICTCS U 60pd C Pa3IMYHBIME €€ Pa3HOBU/I-
HOCTSIMU.

Penbed MecTHOCTH MOXET CO37aBaTh TAK)KE YCHJICHUE BETPOB B HEKOTO-
pBIX paliOHaxX J10 CKOPOCTEMW, 3HAYUTEJIHLHO MPEBBIIAIOMINX CKOPOCTH B COCEI-
HUX pailoHax. [Ipumepom cityat BETpbl TOPHBIX MIPOXOI0B, YIIEILEBBIE U TOP-
JIOBUHHBIEC BETPbI, BOZHUKAIOIINE MPU OporpaduuecKux CyKEHUSIX B YCThE J0-
auH. Takue JIOKaJIbHO YCUJIEHHBIE BETPbl TOTO WJIM MHOTO HANPABICHUS H3-
BECTHBI B Pa3HbIX paillOHAX MOJ Pa3HbIMU HA3BAHUSIMHU KaK MeCHiHvle 8empubl.
HNuorna ocobble cBOMCTBA MPUAAET MECTHOMY BETPY IPOXOXKIEHHE BO3AyXa
HaJl CUJIBbHO HAarpeTol U CyXOil MOBEPXHOCTHIO, HAIIPUMEP HAJl IyCThIHEH, WU
HaJl CUWJIBHO UCHApSONIeil (BOAHOM) MOBEPXHOCTHIO.

B-TpeThux, MECTHBIMU BETpaMu HA3bIBAIOT M TAaKUE CHJIbHBIE WJIM 00Ja-
Jarolme 0COOBIMU CBOMCTBAMHU BETPHI B HEKOTOPOM pailoHE, KOTOpPbHIE, MO CY-
HIECTBY, SIBJSIIOTCS TEUCHUSMH OO0IIEH HUPKYISUUA. HTEHCUBHOCTh UX TMPO-
SIBJICHHSI ¥ IX XaPaKTEPHOCTH ISl TAHHOTO TeorpaduuecKoro paiioHa SBIISIFOTCS
CJIEICTBHEM CaMOTO MEXaHM3Ma 00IIel MUPKYIISAIUN, CAMOTO TeorpauaecKoro
pacnpeaeneHrs CHHONTUYECKUX MPOIEcCOB. B 3TOM 3HaueHMM HA3BIBAIOT MeE-
CTHBIM BETPOM, HaIpuUMep, cupokko Ha Cpeanu3eMHOM MOPE.

Kpome cHpOKKO M3BECTHBI MHOT'OYMCIIEHHBIE MECTHBIE BETPbI B Pa3JIMy-
HBIX MeCTax 3eMJId, HOCSIIHME OCOOble Ha3BaHUSs, TaKue KaK CcaAMyM, XAMCUH,
ageaney M np. YIOMUHAHUS O TaAKUX BETPaxX MOKHO HAaWTH B (PU3MKO-TE€Orpa-
(buYeCKUX WM KIMMAaTHUYECKUX XapaKTEPUCTUKAX OTJEIbHBIX MECTHOCTEH.

bpu3el. bpuzamu Ha3bIBAIOT BETPHI Y OEPETOBOM JTUHUU MOPEH M OOJIBIITUX
03ep, UMEIOIIHNE PE3KYI CYyTOUHYIO CMEHY HampasieHus. /J[Hem mopckoit 6pu3
JyeT B HampaBJIeHWU Ha Oeper, a HOYblo OeperoBoii Opu3 Ayer ¢ bepera Ha MO-
pe. Cxopocth BeTpa npu Opuzax 3—35 m/c, B TponMKax U Oonblne. bpussl oT-
YETJIMBO BBIPAXEHBI B TEX CiIyyasx, KOrja Moroja siCHas U OOIIUIl MepeHoc
BO3MTyXa ciIa0Oblii, Kak 9TO ObIBAaeT, HAPUMEP, BO BHYTPEHHUX YACTIX aHTHUIIU-
KJIOHOB. B MpoTHBHOM ciTydae oOmuii MepeHOC BO3IyXa B OMPENCICHHOM Ha-
MpaBJICHUM MACKUpyeT Opu3bl, KaK 3TO BCerja ObIBAET MPU MPOXOXKICHUM ITU-
KJIOHOB.
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OcobGenHo xoporio Opu30Basi MUPKYISAIUS BhIpaXKEHA B CYOTPOMUYECKUX
AHTULMKJIOHAX, HAIIpUMEP Ha NMOOEPEKbAX IyCThIHb, IJI€ B TEUEHHE CYTOK MPO-
UCXOAMT pe3Kasi CMEHa TeMIIepaTypbl HaJl Cyllel, a obmmue Oapruueckue rpaam-
CHTHI MaJIbl. XOpOIIIO pa3BUTHIE OpPU3bI HAONIONAIOTCA B TEIUIOE BpeMs roja (c
ampens 1Mo CeHTAOPb) M Ha TaKUX MOPSIX CpeAHUX IUpOT, kKak YepHoe, A30B-
ckoe, Kacnmiickoe.

bpu3bl CcBs3aHBI C CYyTOYHBIM XOJIOM TEMIEpPAaTypbl MOBEPXHOCTH CYIIIH.
JlHeM cy1ia HarpeTta ¥ TeMIreparypa €€ MOBEPXHOCTU BBIIIE, YEM MTOBEPXHOCTH
Mmops. [TosTomy n300apuueckue MOBEPXHOCTH HaJ CyUIEH HECKOIBKO MPHUIO/I-
HUMAIOTCA TI0 CPAaBHEHUIO ¢ MopeM. brarogaps 3TOMy Ha Kako-TO BBICOTE
CO3/aeTCsl TOPU3OHTANIbHBIA OapUUeCKUil TpaJueHT, HAPaBICHHBIA B CTOPOHY
Mopsi, IEPIEHIUKYISIpHO K Oepery. B pesynbrare HauMHaeTcs OTTOK BO3JyXa
10 HANPABJICHUIO K MOPIO. Tak Kak ABMKEHUE PAa3BUBAETCS B TEUEHHE KOPOTKO-
r0 BPEMEHH, OTKJIOHSIOLIAs CUia BPAILECHHS 3€MJIM HE MOXKET YpPaBHOBECUTH
Oapuyeckuil rpaueHT. [[BUkeHrne OCTaeTCcsl HEyCTAaHOBUBIIMMCS M HAIIPaBJIEHO
HE 110 u3obapawm, a, nepecekast ux, No OapuYeCKOMy IrpaJIueHTy, T. €. HE mapall-
JIeJIbHO OEperoBoil JINHUH, a C OOJIBIION COCTABIISIOLIEH B HAITPABICHUH C CYLIU
Ha Mope. Takoil OTTOK BO3/AyXa Ha BBICOTE MPUBOJUT K MAJCHUIO JaBICHUS Y
36MHOH ITIOBEPXHOCTHU HaJ CYILIEW U K POCTY €ro HaJx MopeM. IloaroMy HuKHME
n300apuyYEeCKUe MMOBEPXHOCTH MPUOOPETAIOT 0OpamHblil HAKIOH — BHU3Y yCTa-
HaBJIMBaeTCa OapUUYEeCKU rPaIuCHT, HAIIPABJIECHHBIN C MOpS HA CyIIY, a B COOT-
BETCTBUU C HUM — IEPEHOC BO3JlyXa B HMIKHEM CJIO€. DTOT HUKHUU NEPEHOC
BO3/lyXa U €CTh JHEBHOW MOpckoil Opu3. [IpoTHBOMOIOKHbBIE YCIOBHS CO3/a-
IOTCSI HOYbIO, KOTJIa Cylla OXJIAKJIAEeTCsl U CTAHOBUTCS XOJIogHee Mops. Toraa
BHU3Y HauMHAETCS MEPEHOC BO3/ayXa ¢ Oepera Ha MOpe — HOYHON OeperoBoi
Opu3, a Hajg HUM oOpaTHOE TeueHue. BedepoM MpoMCXOIUT CMEHAa MOPCKOIO
Opu3a Ha OeperoBoii, a yrpoM HaobopoT. KoHeuHo, oOmuii mepeHoc Bo3ayxa
MOKET CYIIECTBEHHO MCKa3UTh MPABUIIbHYIO KAPTUHY OpU30B.

bpu3bl 3axBaThIBAIOT CI0# 0 1—2 KM; THEBHOU MOpCKOW Opu3 Habr0Ma-
eTrcs B 00Jiee MOIIHOM CIIoe, 4eM HO4YHOM. OOpaTHBIN MPOTUBOTOK BhIIIE OpH3a
TaK)k€ UMEET MOIIHOCTh 1,5—2 kM. B Tpomukax MOUIHOCTH OpuU30B OOJbIIIE,
YeM B BBICOKHMX IIMPOTaX, U OT OEpEeroBoil JTUHUU OpU3bl PACTIPOCTPAHSIOTCS B
IyOb CyIIM WJIM MOPSI Ha JECATKH KUJIOMETPOB. 3J1€Ch BTOPKEHUE MOPCKOTO
Opu3a Ha cylly UMeeT 00IIKe YePThI C BTOPKEHUEM XOJIOIHOTO (DpOHTA.

JIHeBHOI MOpCKOW OpH3 HECKOJbKO MOHMKAET TeMIIepaTypy Ha Cyllie U
YBEJIMYHUBAET OTHOCUTEIBHYIO BIIAXXHOCTh; OCOOEHHO PE3KO 3TO BBIPAKEHO B
TPOIHUKAX, I[Ie MOPCKON OpU3 HE TOJBKO MOHMKAET TEMIEpPaTypy, HO U BbI3bI-
BaeT 4acTo moclienonyaeHusie muBHU. B Manpace (Muaust) mopckoit 6pu3 mo-
HUKAeT TeMIepaTrypy Bo3ayxa Ha mobepexnse Ha 2—3 °C U MOBBIMIAET BIIAXK-
Hocth Ha 10—20 %. B 3amannoit Adpuxe 3ddexT 3HaUUTETBHO OO0JbIIE:
JTHEBHOW MOPCKOW Opu3, MPUXOAS HA CMEHY HAarpeToMy KOHTHHEHTAJIbHOMY
BO3JlyXY, MOXKET CHU3UTh TeMiiepaTypy Ha 10 °C u O6osee u NOBBICUTH OTHOCH-
TeIbHYI0 BiIaXHOCTh Ha 40 % u Ooutee.

OdeHb CUIIBHBIM KIUMATUYECKUN 3(PPEKT MpOU3BOJIUT JHEBHOW MOPCKOMN
Opu3, nyromuid c OojbIIEH peryisipHOCTbIO Haja padoHom 3anuBa CaH-
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@paHuucko. Tak KaKk MOPCKOM BO3AYyX NMPUXOIAWT HA CYILIY C BOJ XOJIOJHOIO
KanudopHuiickoro teueHus, To CpeiHUE TeMIeparypbl JeTHUX mecsueB CaH-
O®paniucko okasbiBatorcst Ha 5—7 °C Huxe, yeM B Jloc-AHKenece, pacmnosio-
JKEHHOM Bcero Ha 4° MmUpOTHl loXHee. 3uMHHe TemnepaTtypsl B CaH-
®pannucko Huxe Ha 2—3 °C.

Bbpu3sbl HabmoaaoTes Takxke U Ha nodepexnsax o3ep Cesan, Mccbik-Kyib,
Jlapoxckoe, OHEKCKOE U APYTUX, U Ha OONBIINX PEKax, HAPUMEDP B HU30BBAX
Bonru. Ho Ha o3epax u pekax Opu3 MMeeT MHUKPOKIMMATHYECKMH MaclTao:
CKOPOCTH BeTpa IpH Opu3e, ero BepTUKajIbHas MOIIHOCTb U TOPU30HTAIbHOE
pacnpocTpaHEHUE 3HAUUTEIbHO MEHBIIIE, YeEM IpU Opu3ax Ha Oeperax Mopen.

I'opno-oonunnsie éempoi. B no1mHax TOpHbIX CUCTEM HAOJIOIAIOTCS BET-
pPBI C CYTOYHOM MEPUOAUYHOCTHIO, CXOAHBIE ¢ Opu3aMu. ITO 20pHO-O0NUHHbIE
gempul (puc. 30). IneM JOJMHHBIN BETEp AYET U3 YCThs JOJHMHBI BBEPX IO J10-
JIMHE, a TAKXKE BBEPX M0 TOPHBIM CKJIoHaM. Houbto ropHbIil BETEp AyeT BHU3 10
CKJIOHAM U BHU3 MO JIOJIMHE, B CTOPOHY PaBHUHBI.

I'opHO-nONMVHHEBIE BETPBI
XOpOULIO BBIPAXKEHBI BO MHOTHUX
nonuHax Aunbn, KaBkaza, TsHb-
[Tansa, ITamupa 1 B 1pyrux rop-
HBIX CTpaHax, rJIaBHbIM 00pa3oM
B Temioe mnoiyrogue. Beptu-
KallbHas MOUIHOCTh HMX 3Ha4H-
TeIbHAs M U3MEPSETCS CpelHen
BBICOTOM XpeOTOB, 00pa3yronux
OopTa JOJIWHBI: BETPHI 3aIOHS-
I0T BCE IIONEPEYHOE CEUYECHUE J0-
JIMHBI, BIUIOTH 10 TpeOHe ee 60-
KoBbIX XxpeOToB. Kak mpaBuiio,
OHM HE CUJIbHBIE, HO MHOT A JIO0C-
turaot 10 M/c u Gonee.

MoxHO yka3arb, O Kpau-
HEW Mepe, IBE HE3aBUCHUMO
JNEUCTBYIOIME MPUYUHBI BOZHUKHOBEHUSI TOPHO-IOJIUMHHBIX BEeTpoB. OjHa U3
HUX — JIHEBHOM MOABEM UM HOYHOE OIyCKaHHUE BO3JyXa [0 TOPHBIM CKIOHAM
— gempul cKI0HO8. JIpyTasi co3/1aeT o0IIMi MepeHoc BO3lyXa BBEPX IO JOJIMHE
JTHEM ¥ BHU3 HOYBIO — 20PHO-00IUHHbLE 8empbl B TECHOM CMBICIIE CJIOBA.

JIHEM MOBEPXHOCTH CKJIIOHOB IOp TEIUIee Mpuileramiero sosayxa. [loato-
MY BO3JlyX B HEIIOCPEIACTBEHHOM OJIM30CTH K CKJIOHY HarpeBaeTcsi CUJIbHEE, YeM
BO3/IyX, PACIIOJIOKEHHBIN Jlajbllie OT CKJIOHA, U B aTMOc(epe ycTaHaBIUBACTCS
TOPU3OHTAIBHBIN TPaUEHT TeMIEepaTypbl, HAPaBJICHHbIA OT CKJIIOHA B CBO-
oonuyto atmocdepy. bosee Temblil BO3AyX y CKJIOHA HAYMHAET MOJIHUMATHCA
10 CKJIOHY BBEpX, KaK MPU KOHBEKIMU B cBOOOIHOM aTMochepe. Takoit mogbem
BO3/lyXa IO CKJIOHY MPUBOJUT K YCUJIICHHOMY BO3HMKHOBEHHUIO Ky4E€BbIX 00Ja-
KOB HaJ xpebrtamu, oOpasyronmmMu 0opta noiuHbl. Houblo mpu oxyaxkaeHun

Puc. 30. Cxema ropHO-A0JUHHBIX BETPOB
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CKJIOHOB YCJIOBHUSI MEHSIOTCS Ha OOpaTHbIE U BO3AYX CTEKAaeT MO CKJIIOHAM BHU3.
OO6na4HOCTh B aquabaTUYECKU HArPEBAIOIINXCS HUCXOAAIIUX MOTOKAX HCTaps-
€TCHI.

K Berpam CKJIOHOB MPUCOEOUHSETCS MEPEHOC BO3AyXa B 0oJiee KPYIHOM
Macitade MeXIy JOJIMHOM B IIeJIOM U Mpujeratomieid paBHuHou (puc. 30).
JlHem teMmIiieparypa BO31yxa HaJ BCEHM TOPHOW CUCTEMOMW, B TOM YHUCIIE U B JI0-
JIMHE, B LIEJIOM BBILIE, YEM HA COOTBETCTBYIOIIMX YPOBHSAX HAaJl PAaBHUHOW, TAaK
KaK Ha Hee BIMSIOT IporpeThie CKIOHbI Top. [loaTomy Tak e, kak Haj Oeperom
Opu MOPCKOM Opu3e, JaBieHUE B JOJIMHAX CTAHOBUTCA JI0 CAMOI0O IpeOHs
XpeOTa HUXKe, YeM HaJl paBHUHOM, a Ha 0oJbIIMX BbicoTax — Bbliie. Ha puc. 30
3TO BHUJHO II0 HAKJIOHY HM300apHuUECKUX IOBEpXHOCTEeW. B pesynbrare nHem
HIDKE YPOBHSI TpEOHSI yCTaHABIMBACTCS MOTOK BO3/4yXa C PABHUHBI B JIOJIMHY, a
BbIllle — 0OpaTHbIN nepeHoc. Houbio BO3AyX B JOJMHE XOJIOJHEE, YEM HaJ
PaBHUHOW, U BHYTPH yCTaHaBIMBAETCs 0ojiee BHICOKOE NABJICHHE; BO3HUKAIOT
Oapuyeckue rpaueHThl, 00yCIOBIMBAIOIIUE IEPEHOC BO3/LyXa BHU3 MO JIOJIMHE
Ha paBHUHY. JTO ropHbIil Berep. Hag HUM ycTaHaBiauBaeTcs oOpaTHbIN Iepe-
HOC B CTOPOHY TOp.

Jleonukoewie éemput. Betep, nyronmii BHU3 1O JIEJHUKY B rOpax, Ha3bIBa-
eTCsl JIeOHUKOBbIM. JTOT BETEp HE MMEET CYTOYHOM MEPUOJUYHOCTH, TaK Kak
TeMIlepaTypa MOBEPXHOCTH JIEAHUKA B TEUEHHUE BCEX CYTOK HMXKE TEMIIEpaTypPbl
BO3yxa. Bo3ayx oxnaxknmaercs Ooliee Bcero y moBepxHoOCTH JeaHuka. Han
JBJOM TOCIOACTBYET MHBEPCHUSI TEMIEPATYpPbl, U XOJIOAHBII BO3QyX CTEKAaET
BHM3. Han HexoTopbiMu JienHukaMu KaBkas3a CKOpOCTb JIEAHUKOBOTO BETpa 3—
7 m/c. BepTukanbHas MOIIHOCTh MOTOKA JIEHMKOBOTO BETpa MOpsAKa He-
CKOJIBKUX JIECSITKOB, B OCOOBIX CIy4Yasix — COTEH METPOB.

SIBneHuEe IETHUKOBBIX BETPOB B IPOMAJIHBIX pa3Mepax MPEeACTaBICHO HaJ
JEASHBIM TUIATO AHTAPKTUBL, T/I€ HAJl HOCTOSSHHBIM CHEKHBIM U JIEASIHBIM I10-
KPOBOM Ha NEepU(pEpHr MaTepuka BO3HUKAIOT CHIOKOGble gempul (Yalle BCETOo
IOr0-BOCTOYHBIE) — MEPEHOC BBIXOJIO0KEHHOI'O BO3AyXa 10 HAKJIOHY MECTHOCTH
B CTOPOHY OKeaHa. Tak Kak KpoMe 0apu4yecKoro rpagueHra Ha 3TOT IEPEHOC
BO3JlyXa BIMSIET CHJIA TSDKECTH, TO MO Mepe NpuOIMKeHUsl Bo3ayxa K Oepero-
BOM nuHuK B HIDKHUX 100—200 M MOTYT pa3BUBAThCS OYEHb OOJIBILINE CKOPO-
ctu BeTpa (10 20 m/c u 6omee), ¢ pe3Ko BRIPAKEHHOM MOPBHIBUCTOCTHIO. BMecTe
C CHWJIbHBIMHM BETPAMH, BBI3BIBAEMBIMH MOCTOSIHHBIM MPOXO0XKJIEHUEM TITyOOKHUX
LIMKJIOHOB BOKpPYI' MaTrepuka AHTAPKTUIbI, CTOKOBBIE BETPHI JIEJIAIOT MHOTIHE
paiioHsl oOepexbsi AHTApKTUABl CaMbIMM BETPEHBIMHM MECTAMH Ha 3€MHOM
niape.

@én. OEHOM HA3BIBACTCS TEIUIBIA, CyXOW ITOPBIBUCTBIM BETEP, AYIOLIMI
BpeMeHaMu ¢ rop B gonunsl (puc. 31). Temneparypa Bo3ayxa npu pEéne 3naquu-
TEIHHO M OBICTPO TOBBINIAETCS, & OTHOCUTENbHAS BIAXXHOCTh PE3KO IaJaeT,
MHOTJA 10 OJTHOTO-JIBYX JIECATKOB IMPOLIEHTOB. B Hauane péna moryt Habiro-
TAThCS PE3KHUE U OBICTPBIC KOJECOAHUS TEMIEPATyPhl U BIAKHOCTH BCIIEACTBUE
BCTPEYH TEIJIOr0 BO3AyXa (PEHa C XOJIOAHBIM BO31YXOM, 3AMOJIHSIIOIUM J0JIH-
Hbl. [TopeiBUcTOCTh (D€HA yKa3bIBaeT Ha CUIIBHYIO TypOyJIE€HTHOCTH (hEHOBOTO
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notoka. [IpomgomkurensHOCTh EHA MOKET OBITh OT HECKOJIBKUX YacoB J0 He-
CKOJIBKHX CYTOK, MHOI'/Ia ¢ IEpepbIBaMu (I1ay3aMu).

@EHBI C JAaBHUX BPEMEH M3BECTHBI B AJIbIIaX. --\\____,___._
OHu oueHb yacTel Ha 3anagHoM KaBkasze kak Ha ce-
BEPHBIX, TaK M Ha FOXKHBIX CKJIOHAX XpeOTa. DEHBI Ha-
OJroAaroTCsl M oA OOpBIBUCTOM cTeHou Sitnbl Ha
FOxxnom Gepery Kpeima, B ropax Cpenneir A3uu u
Aunras, B kytuu, 3anaaHoit ['pennananm, Ha BOCTOY-
HbIX CKJOHaX CKaluCThIX TOp U BO MHOTHX APYTHX
TOPHBIX CUCTEMAX.

O noBTopsieMocTH (DEHOB MOXKHO CYJIUTh MO CIEAYIONIMM CPEIHUM T0J10-
BBIM urciiaMm JHel ¢ ¢pénamu: B Kyrancu — 114, B Tommcun — 45, Bo Biaau-
kaBka3e — 36, Ha TenerkoM ozepe — 10 150, B MHCOpyKe (ABcTpus) — 75.

®EH MOXKET BO3HUKHYTH B JIFOOOW TOPHOM CHUCTEME, €CIM BO3IYIIHOE Te-
YeHue 00Iel MUPKYJISIUNA TepeceKaeT XpedeT MoCcTaTouHOM BBICOTH. C Toj-
BETPEHHOW CTOPOHBI BO3JyX OTTEKAeT OT XpeOTa, a B co3AaBlIeecs pa3peKeH-
HOE MPOCTPAHCTBO YCTPEMJISICTCSI BO3AYX BBILIETEKAIIUX CI0€eB. Bricokas Tem-
nepaTypa Bo3ayxa npu Gpéne o0ycClIOBIIEHA €ro aauadaTUYeCKUM HarpeBaHUEM
MIPU HUCXOMSAIIEM JBIKCHUHU. BepTUKaIbHBIN TpaUeHT TeMIlepaTyphl B HaOe-
raroiieM MOTOKE MOYTH BCErJa MEHbIIE CyX0aauadaTuyecKkoro, T.€. MeHbIe 1
°C/100 M. Takxe OH MEHBIIE M CyX0aJquadaTUYECKOro TpagueHTa B BO3IyXe
nonuHbl 10 péna. Bo3ayx pEna, cryckarommiics Mo TOPHBIM CKIIOHAM B JIOJIH-
Hy, HarpeBaeTcs cyxoanuabatuyecku, T.e. Ha 1 °C Ha kaxaple 100 M cmycka.
[ToaTOMy B 10JIMHY OH MPUXOJIUT ¢ 00Jiee BICOKOM TeMIIepaTypou, YeM TeMIie-
paTypa BO31yXa, paHee 3aHMUMAaBIIETO J0JIUHY. Temmneparypa GEHOBOTO BO3/IY-
Xa TEM BBIIIIE, 4eM OO0JIbIIIe BBICOTA, C KOTOPOW OH omyckaeTcs. OTHOCUTEIbHAs
BJIQYKHOCTh B HEM IIOHUKAETCS [0 MEPE POCTa TEMIIEPATYPBHI.

JlommyctuM, 9T0 TpebeHbh XpeOTa BO3BBIMIASTCS HAJ YPOBHEM JOJIMHBI Ha
3000 M, Temmnieparypa B qonuHe 10 Havana ¢péna + 10 °C, a cpenHuil rpagueHT
temriepatypsl 0,6 °C/100 m. Torna Ha ypoBHE TpeOHs xpebTa Temmneparypa 0y-
et +10 - (0,6-30) = -8 °C. OnycTuBIIKCH B 10JAMHY U HarpeBmuch Ha 30 °C
(mo ogHOMY Tpaaycy Ha kaxzasie 100 M), Bo3ayx pEéHa OyieT UMETh BHU3Y TE€M-
nepatypy: - 8+30 = +22 °C. Takum 00pa3oM, TeMmreparypa B JOJUHE MOBLICUT-
Cs B CPaBHEHUH ¢ nepBoHavyaibHO Ha 12 °C. BMecTe ¢ TEM eclii OTHOCUTENb-
Hasl BJIaXHOCTh BBepxy Obuia 100 %, To mpu Toi e abCONMIOTHOMN BIIaXKHOCTH,
HO TMPHU TIOBBIIIIEHUU TeMIiepaTtypsl pEHOBOTO BO3ayxa ¢ -8 o +22 °C oTHOCH-
TeJbHAsl BIAXXHOCTh TOHU3UTCS 10 17 %.

[Ipu cunpHOM pa3zBuTuM (HEHA HA MOABETPEHHOM CTOPOHE XpedTa HEPEIKO
HAa HABETPEHHOW CTOPOHE HAOIIOAACTCS BOCXOJSIIEE JBMKEHHE BO3IyXa IO
ropHomy ckiioHy. Ecimm xpebGer BBICOK, TO BOCXOMSINUNA BO3IYyX, JOCTUTHYB
YpOBHSI KOHJIGHCAIUH, OYJET OXJAKIAThCA YK€ HE CyxoaamabaTWdeckd, a
BIaXHOanabaTu4aecku. [Ipy 3TOM Ha HaBEeTPEHHOUN CTOPOHE MPOU30UIET 0Opa-
30BaHME 00JIAKOB ¥ BBIJICJICHUE TETJIa KOH ICHCAIIUH.

briBaeT u Tak, uro ¢EH, 0COOEHHO B Hauaje, CBOAUTCS K IMOCTEIEHHOMY
OCEJaHUI0 W JMUHAMUYECKOMY HArpeBaHUIO BO3JyXa B AHTUILMKIOHE, 3aHU-
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MarolIeM TOpHbIN paiioH. Ilo Mepe CHMKEHUS MHBEPCUU OCEHAHHSI BBICOKHE
TEMIIepaTypbl 3aXBaThIBAIOT Bce 00Jiee HU3KHE MECTA, OJHAKO JI0 CaMbIX HU3-
KHUX JOJIMH MOTEIICHHE MOXKET U HE JIOMTH, OHU OCTaHYTCS 3aHATHIMHU XOJO[-
HBIM BO3yXoM. [Ipu TakoM aHTUIIUKIOHUYECKOM (EHE CKOPOCTU BETpa HEBE-
JUKUA, a (EHOBOE MOBBIIICHUE TEMIEPATypPbl MOXKET MPOUCXOAUTh HAa 00OMX
CKJIOHaX XpeOTa 0JIHOBPEMEHHO, KaK 3TO MHOTO pa3 Habiroanoch U Ha KaBka-
3¢, ¥ B Albnax.

Oco0eHHO cuiIbHOE TOBBIINIEHHE TEMIEpaTypbl Npu (pEHe ObIBaeT TOrja,
KOI'Jla BO3yX, B KOTOPOM pa3BuBaeTcs (EH, C caMOro Hayaja O4eHb TEIUIbIH,
HalpuMep MpU NEPETEeKaHUU 4Yepe3 XpeOeT TPOIMMUECKOro BO3yXa 3a TEIUIbIM
¢ponTOM. BBICOKas TemmnepaTypa Bo3ayXxa JAOMOJHUTENBHO MMOBBIIIAETCS alua-
OaTUyecKH MPU HUCXOJSIIEM JIBMKEHUHU. Tak, B IEPBBIX unciax mas 1935 r. B
ceBepHbIX npenropbsix Kaskaza 10xHbll (EH MPUHOCHUI BO3AYX ¢ APMSHCKOIO
Haropbs. [Ipu 3TOM Temneparypa nossimanack B Hansuuke go +32 °C, B Mos-
noke 110 +40 °C, a oTHOCUTEeNbHAS BJIAKHOCTh omyckanach 110 13 %.

O¢ddexT noBbIICHUS TEMIEpaTypbl 0OCOOCHHO BENHK, eciu A0 (pEéHa BO3-
OyX B JIOJIMHE OBbUI CHUJIBHO BBIXOJIOKEH H3MydyeHueM. B CkaimucTbix ropax
(mrrat MonTtana, CIIIA) ogHax sl B Jekabpe TemmepaTypa noBeicmiachk ¢ -40
1o +4 °C B TeueHue 7 4acos.

[Ipo1oKUTENbHBI U MUHTEHCUBHBIA (DEH MOXKET MPUBECTH K OypHOMY
TassHAIO CHEra B Topax, K IOBBILICHUIO YPOBHS U PAa3IMBaM F'OPHBIX PEK, CXOMY
CHEXXHBIX JIaBUH U T.J. Jlerom (éH BcencTBUE BBICOKOM TeMIEpaTyphl U CyXO-
CTH MOXET I'yOUTEIbHO JEHCTBOBATh HAa pacTUTENbHOCTh. B 3akaBkasbe (pailoH
Kyrancu) ciayuaercs, yTto npu jeTHUX (EHAX JIMCTBA JAECPEBHEB BBICHIXAET U
onanaer. Ha ceBepHbIX ckioHax Komernara u3BecTeH BETep eapmcuib, TPE.-
CTaBJSIOIINKA (PEH, pa3BUBAIOLIUIICS B TPONMMYECKOM BO3JyXe, TEKYIIEM U3
Hpanckoro Haropbsi U IepeBajuBaiouieM uepe3 xpeber. TemmepaTypsl npu
rapmcuiie gocturaror 48—49 °C, a oTHOCUTENbHAS BIAKHOCTh OIYCKAEeTCs 10
4—>5 %. Ilpu rapMcuiie pacTeHUs] HE yCIEBAIOT TPAHCIIUPUPOBATh BJary U yBs-
JAIOT.

®EH MoXxeT HAOMIOAAThCA U B apKTUUYECKOM BO3JyX€, €CJIM MOCIICIHUM,
HalrpuMep, neperekaer yepe3 Anbnbel WM KaBka3 M OMyCKAaeTCs MO FOKHBIM
ckiioHaM. [laxe B ['peHilaninm cTekaHue BO3yXa C TPEXKHUIOMETPOBOM BBICO-
ThI JIEASHOTO IUIATO HA (PUOPBI CO3AAET OYEHb CHUIIBHOE MOBBIILIEHUE TEMIIEPaA-
Typbl. B Ucnanguu npu gpEénax HaOM0AaMUCh Clyyau MOBBIILIEHUS TEMIIEpaTy-
pbl mouTH Ha 30 °C 3a HECKOJIBKO YacoB.

[Ipu nepeBanuBaHuM 4epe3 XpeOeT B BO3IYIIHOM TEUEHHWU MOTYT BO3HU-
KaTh CTOSTYME BOJIHBI, TaK Ha3bIBaeMbI€ ()EHOBbIE G0IHbI, C AMILIUTYIOU MOPSIA-
Ka HECKOJBbKUX KHUJIOMETPOB, MHOTJA MPUBOAIINE K 00pa30BaHUIO YEUEBHIIE-
0o0pa3HbIX 00JIaKOB. DTU BOJIHBI 3aXBaThIBAIOT CJIOM BBHICOTON B HECKOJIBKO pa3
OoJbIIEH, YeM BbICOTA XpeoTa.

bopa. bopoil Ha3pIBaeTCS CUIIBHBIN XOJIOJHBIM U IOPBIBUCTBIN BETEP, AYIO-
M ¢ HU3KUX FOPHBIX XpeOTOB B CTOPOHY JOCTATOYHO TEIIoro mops. bopa c
JABHUX NOp U3BecTHa B pailoHe HoBopoccuiickoit 0yxTel Ha YepHOM MOpe U Ha
AnpuatndeckoMm nobdepexbe FOrocnasuu, a Takxke B paiione Tpuecra. Cxon-
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HbIC sSIBJICHUSI OOHapykeHbl Ha HoBol 3eMiie 1 B HEKOTOPBIX Apyrux mecrax. K
TUIy OOpBI OTHOCUTCS U capma 0nm3 OnbxoHCKUX BOpoT Ha baiikane. Jlocra-
TOYHOE CXOJACTBO C OOpOM MO MPOUCXOKICHUIO U MPOSBICHUSAM UMEIOT HOPO B
paiione baky, mucmpans na CpenuzeMHOMOpPCKOM mnobepexbe Dpaniuu, ot
Mounense 10 Tynona, Hopmcep B Mekcukanckom 3anuBe (Mekcuka, Texac).

bopa Bo3nukaer B HoBopoccuiicke, kak 1 Ha AJpUaTUKE, B TEX CIIy4asX,
KOTJla XOJOHBIA (DPOHT MOAXOAUT K MPUOPEKHOMY XpeOTy C CEBEPO-BOCTOKA.
X0JOIHBIN BO3TyX Cpa3y ke NepeBaIMBacT yepe3 HeBbICOKUM xpebeT. Huzpep-
rasicb BHM3 [0 TOPHOMY XpeOTy MOJI IEHCTBUEM CHJIbI TSXKECTH, BO3AYyX IPHOO-
peTaer 3HaYMUTEIbHYI CKOpocTh: B HoBopoccuiicke B sHBape CKOPOCTh BETpa
npu 6ope B cpeaneM Boiiie 20 m/c. [lagas Ha MOBEPXHOCTH BOJIbI, ’TOT HUCXO-
JAIIMA TOTOK BBI3BIBAET IITOPMOBOM BETEP, CO3JAIOIINN CHIIBHOE BOJHECHUE.
[Tpu 5TOM pe3ko MOHMKAETCS TeMIlepaTypa BO3yXa, KOTopas 10 Hadajga 0Opbl
ObL1a HaJl TETJIBIM MOPEM JIOCTATOYHO BBICOKOM.

[Tagast BHM3, BO3MyX OOpHI aanabaTHUECKH HarpeBaercs, Kak u npu (Ene.
Ho BbicoTa xpeOTa HeOoubllasg, a NepBOHAYaJbHAs TEMIEpATypa BTOPrarolie-
rocsi XOJIOHOTO BO3yxa Oosiee HU3Kask B CPAaBHEHUH C TEMIIEpaTypoi BO3ayXa,
paHee pacrosaraBiierocsi Haj MopeMm. B pesynbrare TemmnepaTrypa B pailone,
KyJa BTopraercs Oopa, nonmwkaercs. B HoBopoccuiicke ciyuanuck npu Oope
NOHMKEeHUs Temneparypsl Ha 25 °C u Ooree.

HoBopoccuiickas 60opa 3aTyxaer yke B HECKOJIBKUX KHJIOMETpax oT mobe-
pexbda. bopa B Aapuatuke npu HEKOTOPBIX CUHONTHYECKUX MOJOKEHUAX OXBa-
THIBAET 3HAUUTEIBHYIO YacTh MOps. 3a roa B HoBopoccuiicke Habmomaercs B
cpenneMm 46 nueit ¢ Oopoii, yaiie Bcero ¢ HOsiOpst mo mapt. [Ipomomkuresns-
HOCTh O00pBI 1-3 CyTOK, U3peaKa 10 HeIemu.

IHIkeansl. Inora Ha OTpaHUYCHHBIX TEPPUTOPUSX HAOIIOMAIOTCS PE3KHE
KpaTKOBPEMEHHbIEC YCUJICHHSI BETpa, Ha3biBaemble wiksaramu. CKOpPOCTb BETpa
IpU IIKBaje BHE3AIHO, MOPBIBOM, ycuiuBaetcs 10 20 M/c u 6onee. Ycunenue
BETpa MPOJOKAETCSI HECKOJIBKO MUHYT, @ MHOI/A MOBTOPSETCS Ha MPOTSIKeE-
HUU KOPOTKOro BpeMmeHH (puc. 32) boisiee miam MeHee pe3Ko MEHSETCs W Ha-

npasieHue BeTpa. Hecmorps Ha
i KpaTKOBPEMEHHOCTh IIKBAJIOB,
=0 OHU MOTYT MPUBOJUTH K KaTacT-

25 podUUECKUM TTOCIEACTBUSIM.

50 [IkBansl B  OOJBLUINHCTBE
CIy4yaeB CBsi3aHbl C KYy4Y€BO-
JOKJIEBBIMU  (TPO30BBIMH) 00J1a-
KaMH JHO0O0 MECTHOH KOHBEKIIUH,
aubo xosogHoro (ponra. B mep-
BOM CIly4a€ OHM Ha3bIBAKOTCA
BHYMPUMACCOBLIMU, BO BTOPOM —

15
10

5

18 1% 20 21wac ¢poumanvnvivu.  BHyTprMacco-
BBII IIKBaJl 0OYCJIOBJIEH TEM, UTO
Puc. 32. [Ipumep MaMeHeHN CEOPOCTH B IepeqHeil 4acTH  Ky4eBO-

E€TPa [pH MEEane JIOKJIEBOro oOJlaka BO3HHMKACT
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CHWJIBHOE BOCXOJSLIEE JBUKEHUE BO3AYyXa, a B LIEHTPAIbHOW U THUIOBOM YacCTsAX
HUCXOJSLIEE, CO3/1aBAEMOE JIMBHEBBIMU OCAJIKaMH, YBJIEKAIOIIMMH C COOOH
BO31lyX. B 00yiake M moj HUM BO3HUKAET, TAKUM 00pa3oM, BUXPEBOE ABUKEHUE
BO3/lyXa C TOPU30HTAIBHON OChIO, B KOTOPOE BOBJIEKAETCS BO3/1YX U3 CMEXHBIX
paiionos. [Ipu npubnmxkeHun 60Jab1II0TO 00JaKka KOHBEKIIMHM ONIYIIAETCS YCH-
JIEHUE BeTpa U MOBOPOT €ro K 00JaKy; B Pe3KO BBIPAXKEHHBIX CIIy4asX 3TO SB-
JeHue npuHuMaeT ¢popmy mikBasna. CxoaHble yCIOBHUS HAOMIOIAIOTCS U B CIY-
yae (hpOHMANbHLIX WKBAI08.! 3[IECh TAKKE UTPAET POJIb BOCXOSIIECE ABUKECHUE
TEIJIOro BO3/yXa Mepe/l MPOABUTAIOIIUMCS XO0JI0IHBIM ()POHTOM U HUCXOJISIIEE
JBUYKEHUE B T'OJIOBE XOJOJHOTO BO3AyXa 3a (pOHTOM, MpuHUMaroiiee Ghopmy
pe3koro «oopymmBanus». OpoHTabHBIE MIKBANBI HAOIIOAI0TCS BAOIL (GPOH-
Ta 0JIHOBpeMeHHO B psjae mecT. [Tostomy B XIX B., korga ObUIO yCTaHOBIICHO
CYIIIECTBOBAHME XOJIOAHBIX ()POHTOB, X HA3BIBAIH JIMHUSMH IIKBAJIOB.

[IkBan 0OBIYHO CBSI3aH C JIMBHEBBIMHM OCaJKaMHU M IpO30M, MHOI/IA C Tpa-
oM. Jlume B yclioBHUAX OOJIBIION CYyXOCTH BO3AyXa BO3MOXHBI IIKBAJIbI O€3
00pa3oBaHUs Ky4eBHIX O0TAKOB.

Manomacuumaéonvie euxpu. B ycinoBusix OONbIION HEYCTOMYMBOCTU at-
MochepHOi cTpathu(UKaluyu KpoMe OOBIYHBIX I'PO30BBIX IIKBAJIOB MOT'YT BO3-
HUKATh 0COOBIE BUXPU C BEPTUKAIBHOM OChbIO, HATOMUHAIOLIME LUKIOHBI, OJ-
HAaKO MUHHUATIOPHBIX Pa3MepOB. DTO, MPEXKIE BCET0, COBCEM HEOOJBILINE MbLIb-
HbI€ BUXPHU, BO MHOKECTBE BO3SHUKAIOIINE HAJl IEPErPETO MOYBOM B MyCTHIHAX
(HO HEe TOJIbKO B MYCTBIHSX), OCOOEHHO Ha TPaHUIAX, /I PE3KO MEHSIOTCA
cBoifcTBa MmoacTUIAONIEH moBepxHOcTH. B Caxape Ha mromaam 10 kM® Takux
BUXpeit Habmonanocs unoraa 1o 100 B nens. Yactel onu ietoM Ha BocTounom
[Tamupe. Ilonepeunnk ux ot 1 go 100 M, BbeicoTa 10 1 KM, CKOpOCTh mepeme-
menns 20—30 kM/4. B Buxpe Habmomaercss ObICTpOe BpallleHUE BO3ayXa MPpU
OJIHOBPEMEHHOM €ro nojbeMe BBepX. [lonasume B BUXph MbUIb, JIUCThI U APY-
TUe NPEIMEThI YBIEKAIOTCS BBEPX MO CIIUPATIbHBIM ITYTSM.

bonbiiee 3HaueHne umerot Oosiee KpyIHble BUXpH (puc. 33) Kak Haa MoO-
pem (cmepuu), Tak U HaJ cytien (mpomodst). B CeBepHoit AMepuke TpoMOBI Ha-
3BIBAIOTCS MOPHAOO.

Buxpp Bo3HUKaeT 0OBIYHO B MEpPEJHEN YacTU TPO30BOT0 O0JIaKa U MPOHHU-
KaeT CBEpXy A0 CaMOM 36MHOW IIOBEPXHOCTU. Y CMEpyel AUaMETp BUXpPs IIO-
psiKa JIECATKOB METPOB, Y TPOMOOB — TMOpSAKA %

100—200 M, a B amMEepUKaHCKHUX TOPHAAO U
Oosbiie (ycTaHABIMBAETCA IO IIUPUHE IOJIOCHI
pa3pyLIEHU).

Tpom6 BuIEH Kak TEMHBIN CTOJIO MEXIY 00- | |
JIaKaMHU U 3eMJIEH, PaCIIUPSIOIINANCS KBEPXY U
KHHU3Y, WM KaK X000T, CBUCAIOIIUH 13 00J1aKa. Puc. 33. TpomGer
Takast popma 00BsACHSAETCS TEM, UTO BUXPb BTATHBAET CBEPXY 00JaKO0, a CHU3Y
NbUIb WIK BOAY; KPOME TOTO, IPU CUJIBLHOM IaJICHUU JABJICHUS BHYTPU BUXPS
IPOUCXONUT KOHJIEHCALMs BOJSHOIO Iapa.

Buxpp nepemeniaercsi BMecTe ¢ 00JIaKOM Yallle BCEro CO CKOPOCTBIO TO-
psanka 30—40 xkm/4. Bpems cyniecTBoBaHusI cMepyel U3MEPSETC MUHYTaMH,
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TPOMOOB — J€CATKaMH MHUHYT, MHOTJAa HECKOJIbKMMHU yYacaMu. 3a 3TO BpeMs
BUXPb MOXET MPOJBUHYTHCS HaJl MOPEM HAa HECKOJBKO KUJIOMETPOB, a HAaJ Cy-
1€l — Ha JECITKU, UHOI'/IA 1a’K€ Ha COTHH KUJIOMETPOB, BCE CMETasi HA CBOEM
nyTd. ATMOc(hepHOe aBlIeHUE B BUXPE CHIIBHO MOHIKEHO — Ha JECSITKU WU
)K€ Ha COTHIO reKromnackaner. Bo3ayx Bpamiaercss BOKPYI OCH BHUXPs, OJHO-
BPEMEHHO MOJHUMAasACh BBepX. CKOPOCTH BETpa B TPOMOAX MOTYT JAOCTUIaTh
50—100 m/c, uX MOKHO OIpPEAENIUTh M0 pa3pyLICHUsM, OYEHb BEJITUKH U BOC-
XOJsIMe CKOpocTU. Betep mpu TpomMOe CphIBaeT KPBIIIKM U pa3pylliaeT JErKue
MOCTPONKHU, NMEPEHOCUT HA OOJIBIINE PACCTOSIHUS JIOACH M )KUBOTHBIX, JIOMAET
Y BBIPBIBAET C KOPHEM JIEPEBBS, NIPOKIaAbIBas B Jiecax npoceku. [lagenue nas-
JICHUSI TIPU MPOXOXKIACHUU TpoMOa ObIBAET HACTOIBKO OOJIBIIMM M OBICTPHIM,
YTO HAPY’KHOE JABJICHUE HE YCIIEBAET BBHIPABHSATHCS C JABJICHHEM BHYTPH 3/1a-
HUll, KoTOpoe ocTaercsi Oosiee BhICOKUM. [loaToMy noma, momaBmue B cdepy
necTBUs TpoMOa, MHOTIa B3PbIBAIOTCA U3HYTPHU: C HUX CJIETAET KpbIIlia, BbUIE-
TarOT OKOHHBIE PaMbl, JaXke pa3pylaroTcs cTeHbl. CMepun 001a1atoT MEHbLIEH
pa3pymuTeasHOu cuioi. TpoMO conmpoBOXAACTCS TPO30M, INBHEBBIM JOKIEM,
rpazoM. BoasiHble cMepuM pexe CBA3aHbl C IPO3AMH.

OOGBIYHO TPOMOBI MTPOXOAT MOOJAMHOUKE, Y TOPHAAO0 YacTO HAOIIOAAIOTCS
1o 1Ba win Oosiblie BUxpeil. CMepuu 4acTo BO3HUKAIOT CEPUSIMU 10 HECKOJIBKY
BUXpEH.

B EBpornie TpoMOBbI CpaBHUTEIBHO PEAKM W HAOIIOAAIOTCS MPEUMYINECT-
BEHHO B ApKYI0 JIETHIOKO IOTr0Jy B IOCIENONYAEHHBIE Yachl B BO3YIIHBIX
Maccax TPOMUYECKOTO MPOUCXOKIACHUS C OOJBIIMMHU BEPTUKAIBHBIMU TPaju-
€HTaMU TEMIIEPATYpPbl U COJIEpKAHUEM Biaru. B HampaBieHUM K CEBEpPY OHH
ormevanuchk 10 CeBepHoil Illotnanaun, FOxuoit Hopseruu, IBeuun (no 60°
c.r.), ComoBenkux octpoBoB; B Cubupu — 1m0 HuzoBbeB O6u. Ha EBpomneii-
CKOHM Tepputopuu Poccum ka)xaoe JeTo B pa3HbIX MecTax (M Ha Hre v B LEH-
TpE) OTMEUaETCsl HECKOIbKO TpoMOOB. bbutn citydau, Koria OHU JOCTUTANHU Ka-
TacTpOopUIECKON CUJIBbI, KaK, Hampumep, TpoMO B Mockse 29 urons 1904 r. wiu
TpoMO B MBanoBe 9 utons 1984 r., KOTOpbIE CPaBHUMBI 110 WHTEHCHUBHOCTHU C
aMepUKaHCKUMU TopHano. Ilo-Buaumomy, Ha asuarckon teppuropun Poccun
TPOMOBI BO3HUKAIOT 3HAUUTENLHO Yalle, HO OHU MPOXOJAT B MaJIOHACEIEHHBIX
panioHax, MO3TOMY MEHEE U3BECTHBI.

B CIIA, mexnay CkaaucThIMH M AMNMaJlauCKUMU TOpaMH, OCOOEHHO Ha
IOT0-BOCTOKE, TOPHA/IO OYEHb YaCThl M 00JaJAI0T MCKIIOUUTEIHLHON pa3pylIu-
tenpHOM criioi. 3a roa B CIIA naGmrogatoTcst B cpeadem cpaimie 200 TopHaao,
HO B OTJEibHbIE rofpl — cBbilie 800, U MPEeUMyYIIECTBEHHO B TEIUJIOE BPEMsi
roja. IHTeHCUBHOCTh MX pa3Has, HO, B OOIIEM, AUaMETPbl BUXPE U CKOPOCTU
BeTpa B HUX (10 125 m/c u Goinee) Oonblle, 4eM B €BPOMEHCKUX Tpombax, a
OpUYUHSEMbIE UMU pa3pyLIeHUs] U YOBITKHA OLIEHUBAIOTCS CyMMOH a0 1 mipa.
noJu1. B rof. Ciy4yanock, 4YTO MOAHUMAIHNCh B BO3yX JOMa BMECTE C KUTEJIs-
MU; MOJIHOE pa3pylIeHHE TOMOB MPOUCXOAUT OYEHb 4YacTo. B cpenHeM 3a roj
HacuuThiBaercs cebimie 100 cMepTHBIX cirydaeB OT TOpHANO, a 18 mapra 1925 r.
TopHanao ObuUI0 youTo moutu 700 uenoBek. OIUH-€IUHCTBEHHBIA TOPHANO B
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Cesepnoit [Jakore 20 utons 1957 r. pazpymmin 500 10MOB Ha MIIOAAU B OAHY
KBaJPATHYO0 MUJIIO U IPUYUHII YOBITKOB HA 15 MIIH. 101,

B Tpombax HabnroaeTcs BpallleHHe BETpa KaK B LIMKJIOHUYECKOM, TaK U B
AHTULUKIOHMYECKOM HAIpPaBIICHUSX, XOTS JaBlieHHEe B TpoMmOe Bcerjga MOHH-
XKEHO. AHTHULMKJIOHUYECKOE BpalleHHE BO3MOXKHO, €CJIM LIEHTPOOEKHas cuiia
TaK BEJIMKa, YTO MEPEeKpbIBaeT cuily rpaaueHta. Haubonee Hu3Koe NaBieHue,
Ha0ro1aBIIIeecs B LIEHTpe TOpHaAo, coctapiset 912 rlla.

TpomObI (TOpHAA0) HAOMIOAAIOTCS B OYEHb TEIUIOM M BIIAYKHOM HEYCTOM-
YUBO CTPATU(DUIIMPOBAHHOM BO3]lyX€, MHOTIa BOJIU3U (PPOHTOB, KAK XOJIOIHBIX,
TaK U TEIUIbIX, MHOTJAa U Ha 3HAYUTEIIbHOM PAacCTOSIHUHM OT HUX. OueBHIHA UX
CBS3b C TPO30BBIMHU OOnakaMu. [103TOMy MOXKHO AyMarh, YTO TPOMO SBIISIETCS
0Cc000#1, CPAaBHUTENIBHO PEIKON PAa3HOBHIHOCTHIO OOBIYHOTO TPO30BOTO IIKBA-
na. Ho mpu mikBasne B rpo30BOM 00JIake HAOIIOAA€TCSl BUXPh C TOPU30OHTAIILHON
OCBhI0, KaK omucaHo BhIe. [Ipu TpoMOe HampaBiIeHHUE OCH BUXPS O €IIe HEBHI-
SICHCHHBIM TIPUYMHAM MEHSETCS: OHa 3armbaercs K 3e€MHOM MOBEPXHOCTH U
JIOCTUTAET €, MPUHUMAasi MEeXIy O0JaKoM M 3eMJIe BepTUKaJIbHOE HaIlpaBlie-
Hue. Tak BO3HUKAET TPOMO, a MHOT/Ia U JIBa TpoMOa, 1o ABYM CTOPOHAM T'PO30-
BOro o0Jaka.

[Ipeobiananue U yBeIu4eHHYI0 UHTEHCUBHOCTH TopHAa10 B CIIIA 1o cpas-
HeHuto ¢ Tpombamu B EBporie MoxHO 00bsicHUTH TeM, uTo B CIIIA nmerom yacTto
rOCIIOICTBYET OUYEHb TEILIbIH, BIAKHBIA U HEYCTOMUMBO CTPATU(OUIIMPOBAHHBIH
BO3/lyX ¢ MEKCHMKaHCKOro 3ajuBa, OJaronpusITHBIA i 0Opa3oBaHUs Tpo3 U
TopHasio. B EBporie Takue ycnoBusi ObIBaIOT peke: TPOMUYECKUNA BO3IyX MOMa-
naeT B EBporly cpaBHUTENBHO peako (Ha eBpomeiickyio Tepputoputo Poccum
yale, Ha a3UaTCKyr — €Ile Yale).

YcranoBnenue 6ojee UM MEHEE YCTOMYHBOUM CTPYKTYPBI BETPOB IIPUBEIIO
K TOMY, 4TO TeMIEepaTypa BO3/lyXxa B BOCTOUHOW YaCTH OKEAHOB 3HAUMTEIHHO
BEINIIe, YeM B 3amagHoi. Ha 3amame okeaHOB Oepera OMBIBAIOTCS XOJIOIHBIMHU
OKEaHMYECKUMH T€YEHUSIMH, Ha BOCTOKE MPOTEKAIOT TEIJIbIe OKEAHUYECKUE Te-
YEHUSI.

B ATtnantuueckoM okeaHe HyJeBas U30T€pMa BO3/yXxa B sHBape y Oeperon
Amepukn npoxoaut y 40°c.m. (Hero-Hopk) (puc. 7, 8), y 6eperos EBpomnsr —
ceBepree 70°c.mi. (Bech CKaHIMHABCKHIA 10JyocTpoB). B Tuxom okeane Hyie-
Bas m3orepma y OeperoB Asum cryckaercs noutu k 30°c.m. (Anonus, Ilan-
Xail) B CBSI3U C Pa3BUTHUEM 3UMOM YCTOMYMBBIX AHTULMKIOHOB HAa MAaTEpPUKAX,
Ha BOCTOYHOW OKpaumHE KOTOPBIX XOJIOJHBIM BO3AYyX MPOJBUraeTCs TAJIEKO Ha
for. Ha Boctoke ke TuXoro okeana HyJieBas HM30TepMa JOXOIUT O 55 °c.iI.
(Kanana).

B 3amanHol yacTM MaTepUKOB CUJIBHOE BIIMSHHME OKAa3bIBAIOT 3amajHble
BETPHI, MPUHOCAILIME OKEAaHMYECKHE MAcChl BO3JyXa M CMATYarouue Kiumar
3umoii. OcoOeHHo 3To nposiBiserca B EBpone, rie u30TepMbl CUIIBHO OTKJIOHE-
HBI K ceBepy. Ha aMepukaHCKOM KOHTHMHEHTE BO3JCHCTBUE ATOTO SIBJICHUS He-
CKOJIbKO YMEHBIIICHO 3a CYET BJIMSHUS HENPEPHIBHOW IIETH TOPHBIX XpeOTOB
(Kopaunbepsl, AH[IbI).
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B BbicOKMX mmMpoTax AaBieHHE aTMoc(epbl pacTeT K MOJItocaM. 3IeCh
npeo01a1atoT BOCTOUHBIE BETPBI, C KOTOPHIMU BBIHOCUTCSI B YMEPEHHBIE HIUPO-
ThI TOJISIPHBIA (APKTUYECKUNA WIIM aHTapKTUYECKUI) BO3ayX. B 30He BcTpeumn
IOJISIPHBIX BO3AYIIHBIX MAacC C BO3AYIIHBIMU TEUYCHHMSIMU YMEPEHHBIX IIUPOT
pPa3BUBAETCSA LIMKIOHUYECKAS JEATEIBHOCTh. BBIHOC BO31yXa B HANpPaBJICHUU
YMEPEHHBIX LIUPOT CIOCOOCTBYET COXPAHEHHUIO CBOECOOPA3HOTO KIMMATA IIO-
JSIPHBIX 00JIACTEN — CYpOBOCTH TEMIIEPATYpPHOMY PEKHUMY U MaJIOMy KOJIHYe-
CTBY OCaJKOB.

OTH TOTOKH C()OpPMUPOBAIM HECKOJIBKO reorpaduueckux THUIIOB BO3-
JYIIHBIX MAacC, UTPAIOIINX BXXHYIO POJIb B XapaKTepe KiIumaTa pa3indHbIX 00-
JacTel 36MHOTO Lapa.

ObnacTH, rae BO3AYIIHbIE MAacChl COXPAHAIOT OTHOCHUTEIbHYIO YCTOWYH-
BOCTb M Y KOTOPBIX MaJIO U3MEHAIOTCS (PU3NYECKUE XapaKTEPUCTUKHU: TEMIIEpa-
Typa, BJIarocojepxaHue, XxapakTep BEPTUKAJIbHON cTpaTU(PUKALUU U Jp., CIy-
AT IVIaBHBIMM pailoHaMH (pOpMUpPOBaHUS reorpauyecKkux THUIIOB BO3IYIIHBIX
Macc:

® 5KBATOPHUAJIBHOTO;

® TPOIIUYECKOTO;

® YMEPEHHOI0;

® APKTHYECKOTO (aHTAPKTUYECKOTO).

B npouecce o61ei HUpKyJIaIUA aTMOC(epbl BO3AYIIHbIE MACChl TOT'O HIIN
MHOTO TUIA PacIpOCTPAaHAIOTCS U3 o0yiacTeld cBOero (pOpMUpOBaHUS B Ipyrue
HIMPOTHBIE 30HbI, COXPaHss paHee MPUOOPETEHHBIE CBOICTBA.

Knumarnyeckoe 3HaueHHe reorpauuyeckux THIOB BO3AYLIHBIX Macc 3a-
KJIFOYAETCSl HE TOJIBKO B 3amacax TeIuld, BIAroCOAECPKaHUU U T.J., HO U B TOM,
4YTO TMpPHU BCTpeue JIpYyr ¢ APYroM OHU oOpasyroT arMochepHbie (POHTHI, SIB-
JISIOIIMECSs OCHOBHBIM (DaKTOPOM, OOECIIEUMBAIONIMM OPOIIEHUE 3€MHOM IO-
BEPXHOCTH OCAJIKaMH.

PacnonoskeHne mosicoB TOJAbKO B 0OIIEM BHJE MOJYMHEHO reorpaduue-
CKOI1 IIMpOTE, B HEKOTOPBIX MECTaX HAOIIOAAIOTCS CYIECTBEHHbIE OTKIOHEHUS
U pa3pbiBbl. B BocTouHOM nonoBuHe FOxHOM A3UUM B CBSI3H C UCKIIFOUUTEIBHO
CUJIBHBIM PAa3BUTHEM IKBATOPHAIBHOIO MYCCOHA Pa30pBaH TPOIUYECKHM I05C;
HAa 3arajie OKeaHOB 10 MPUYHMHE MEePEeTEKaHUs Yepe3 dKBATOp MaccaToB HAOIIO-
JaroTcs 0OoJIbIIME Pa3pbIBbl B 9KBATOPUAIBHOM Tosice. OTKIOHEHHUE OT IIUPOT-
HOTO ITOJIOKEHHSI KIIMMAaTHYECKUX MOSICOB Ha 3€MHOW ITOBEPXHOCTHU 3aBUCAT OT
pacnpeneneHus CyIl MOpsl U CBSI3aHHBIX C 3TUM YCJIOBHM arMochepHoil 1up-
KYJISILIUH.

4.4. Bausinve Cyli 1 MOPS Ha PeKUM MeTeOPOJIOTHYECKHX IJIEMEHTOB

B pe3ynpTare TENIOBBIX U paJdallMOHHBIX CBOMCTB BOJbI CYTOUYHBIE KOJIE-
OaHus TeMIepaTyphl €€ MOBEPXHOCTH B OTKPBITHIX YACTAX OKEaHA COCTABIISIOT
muuib 1onu rpagyca: ot 0,4 °C nopa skBatopom 10 0,1 °C B BBICOKHMX IIHPOTaX.
Haxxe Bo BHyTpeHHUX Mopsix (Kacmnuiickom) cyTouHble KoJieOaHUsI TEMIIEpaTy-
pbl TOBEpXHOCTH BoAbI paBHBI =1 °C. [loaTOMY Haj okeaHamu U MOpPSIMU HEBE-
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JUKA TaKKe€ W CyTOUHbIE KosieOaHus temmeparypbl Bozmyxa: 1-2 °C. Takum
00pa3oM, CyTOUHBIA XOJ| TEMIIEPATyphl BO3/AyXa HaJl OOIIMPHON BOJHOH IO-
BEPXHOCTBIO HEBEJIMK M OOYCJIOBJIEH HENOCPEICTBEHHBIM HAarpeBaHUEM BO3]1Y-
Xa MOTOKOM PaJialliM, & HE HArPEBAHUEM €r0 OT BOJHOM MOBEPXHOCTH.

CoBeplIeHHO MHOH pa3mMax HMMEIOT CYTOYHbIE KOJeOaHUsS TeMIlepaTypbl
NOYBBI M BO3AyXa B IIyOOKHX KOHTHMHEHTaJIbHbIX pailoHax. Tak, B Mpkyrtcke
CyTOYHAas aMIUIUTY/1a JOCTUTAET:

Uronb Jlexabpb
Ha noBepxHocTu 1mo4ssl, °C 32 12 (cHer)
B BOo31yxe Ha BbicOTE 2 M, °C 15 9

Takum o0pazom, ecnmu Mbl OyJeM CpaBHUBATh TEMIIEpATypy BO3Ayxa Ha
OJIHOM IIUPOTE, TJI€ KOJIMYECTBO MPUHECEHHON COJIHEUHON pajHaiiii MpaKTH-
YECKU OJIMHAKOBO, TO CTAHET OYEBUIHBIM, YTO JIJIsi OKEAHUYECKUX PaiOHOB aM-
IUTUTYIa KOJIeOaHWi BO3TyXa HAMHOTO MEHBIIE, YeM JJII MaTePUKOBBIX; MPH-
YeM JIJIs OKEAHOB XapaKTEepPHO 3ala3J/IbIBaHUE X0Ja TEMIEPATYpP [0 CPABHEHUIO
¢ cymer Ha 1-2 mecsina. [loaTomy BecHa TaMm XOJI0AHEE OCEHMU.

BnusitHue cymm u Mopst pa3IMYHO CKa3bIBa€TCsA M Ha aTMOC(EpHOM J1aBiie-
HuM. V3BeCTHO, YTO JaBlIeHHE HAJl OKEAaHAMU U HaJ| CYIIeH UMEET MPOTHUBOIO-
JIO’KHBIN rOAOBOM XOJ. DTO KaK pa3 U 00YCIOBJIEHO Pa3iIMdyueM TEPMUUYECKOTO
pexumMa TUX nmoBepxHocTei. Tak, 3MMON HaJl OKeaHaMU J1aBJICHUE MUMEET I10-
HUKEHHOE 3HAYCHHE, a HaJl KOHTUHEHTAMU — TOBBIILIEHHOE. JleToM umeeT Mme-
cTo obpatHoe siBieHue. Ce30HHas cMeHa JIaBJIEHWH HaJ MOPEM U CyIlIel Ha-
CTOJIBKO CYIIIECTBEHHA, YTO OKa3bIBae€T OOJBIIOE BIUSHUE HA OOLIYIO LIUPKYJIS-
U0 aTMOoc(epbl U MOXKET MPUBECTH K CE30HHOW CMEHE BO3AYIIHBIX TEYCHUIH
MEXIy MOpPEM H CYIIel — K pa3BUTHIO MyCCOHHOW IUPKYJISAIUUA. ITa [UPKYJIS-
Usl B KPyroBOpOTE aTMocC(epbl 3aHUMAET BTOPOE MECTO IOCiE OOIIeIIaHe-
TapHBIX MUPKYJSIIUOHHBIX BIKEHUN, 00YCIOBICHHBIX PA3HOCTHIO TEMIIEPATY-
PBI MEXKTy SKBATOPOM U TIOJFOCAMH.

OxeaHsl SIBISIOTCSI OCHOBHBIM ITOCTABIIMKOM BJIard B aTMOC(epy: 3a roj ¢
cymu ucnapsiercs B esnom 420 MM, a ¢ TOBEpXHOCTH okeaHa — 1260 mMm.

OxeaHnveckre paiioHbl OTIMYAIOTCS OT KOHTHMHEHTAIbHBIX Oojiee 3Ha-
YUTEJIbHOW OO0Ja4YHOCTBIO, OCOOEHHO JIETOM, OOJIBIIMM YHCIOM MaCMYpPHBIX
JTHEW U JIHEeW ¢ TyMmMaHamH, MEHbIIEH MPOAOKUTEIbHOCTHIO COJIHEYHOTO CHf-
Hus. OcoOeHHO BelMKa TMOBTOPSIEMOCTh TyMaHOB B paiioHe Hbro-
daynanenackux 0aHok, rae conpukacatores ['onsderpum u Jlabpagopckoe Te-
YEHUE; B JIETHUE MECALbI (MI0JIb, aBCYCT) HACUUTHIBAKOTCA 10 22 —23 1HA C TYy-
MaHaMHU.

BnusHue Mops 1 cyIm Ha PeKUM METEOPOJIOTHYECKUX DJIEMEHTOB BEChMa
Pa3HOCTOPOHHE M BEJIMKO, KPOME TOTO, Pa3IMYHbIE MECTHBIE YCJIOBHSI BHOCST
CBOM 0COOEHHOCTH (MYCCOHBI, TTacCaThl, MOPCKHE TeUeHUs u T.1.). Bce xe 00-
MICTIPUHSATO BBIACIATh MOPCKON M KOHTHHEHTAIBHBIN TUITHI KTMATa.

HecMoTpst Ha CIOKHOCTHh KOJUYECTBEHHOTO OIPEICICHUS] «KOHTUHCH-
tanbHOCTW JI. 'OpunHCKUA NPEJIOKUIT CIEayIoUTyo GopMyy:
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A-12singp 1,74
sin ¢ ~sin 10
rae A — rojoBasi aMILTUTyla TEMIIEPATYPhI;
¢ — reorpaduueckas IMpoTa;
12sin @ — onpenenseTr CPeAHIO rOJOBYI0 aMIUITUTYAy TeMIIEpaTyphl B
okeanndeckux kiumatax (ot 30 1o 60° mupoThI);
C — nopobpana Takum oo6pazom, utToOb! A Bepxosincka K =100 %.
CymiectBytoT u apyrue Gopmyibl. Pacuersl mokaszaiu, 4T0 MUHUMAJIbHOE
3HAYeHUE KOHTUHEHTAIBHOCTH MMEET 30Ha t0kHee HoBol 3enananu, a Makcu-
MajibHOE€ XapakTtepHo mis LleHTpanbHOoM A3um u i LeHTpasibHOUM vacTu Ca-
Xapsbl.

K=C

~20,4,

4.5. Biusinne MOPCKHUX Te€YEeHUI HA KJIAMMAT

[ToMUMO pUHIUNHANBHBIX pa3auyuil B GOPMUPOBAHUU KJIMMaTa HaJl MO-
peM U cylel OOJIbIIOe BIUSHUE Ha HETO OKA3bIBAIOT JIOKAJIbHBIC pa3inyus ca-
MUX MOACTUIAIOIIMX MOBEPXHOCTEN. PaccMOTpuM 1715t Hauana OKEaHsbl.

AKTHBHOCTh OK€aHa HE OTPAHUYMBAETCS TOJILKO BOJIHAMHU Ha €ro MOBEpX-
HOCTHU. Bces Tosia okeaHCKUX BOJ HaXOAUTCS B HEMPEPHIBHOM JIBUKEHUU, BbI-
3BAaHHOM DPa3JIMYHBIMU CUJIAMU: KOCMUYECKUMU, aTMOC(HEPHBIMU, CUJIAMU TO/I-
BOJHBIX 3€MJICTPSICEHUH U JIp.

JIBUKEHUE OKEaHCKUX BOJ, WU UX LUPKYJSALUS, TPOSBILETCS B Pa3HBIX
dbopmax. DTO U BbI3BaHHBIC MOJBOJAHBIMU 3EMIIETPSCEHUSIMU BOJIHBI-IyHAMH,
BBIPACTAIONINE JI0 TUTAHTCKUX pPa3MEpPOB BOJM3U OEPEroB M BBI3BIBAIOIIUE
cTpamiHbie paspymeHus. Bemomuute coObitus 2004 1., Korga Ha OCTpOBax M
noOepexbsix B BOCTOUHBIX paiioHax MHmuiickoro okeana nmoru6miu cpoimie 300
TBIC. YEJIOBEK.

Betep, ayrouuii Haj OKeaHOM, 3a CUET CUJI TPEHUS U JIaBJICHUS BbI3bIBACT
ero BoiHeHHUe (Kojebanus). B pesynpTaTe 00pa3yrOTCs BETPOBBIC BOJHBI pa3-
JUYHBIX pa3MepoB U (GOPMBI: OT €Ba 3aMETHOU psiOU 10 yCTpallarolINX, BbICO-
TON C Tpex-MATUATaXHBIA A0oM (10 20 M), BOJIH BO BpeMs yparaHoB. OaHako
Yalie BCEro B OTKPHITOM OKEaHE BCTPEYAIOTCS BETPOBBIC BOJIHBI BHICOTOM 1 — 2
M. MPU JBUKCHUHU BOJIH YAaCTHUIIBI BOJBl OMKCHIBAIOT 3aMKHYTHIE WJIH TMOYTH
3aMKHYTbI€ OpOUTHI, HHTEHCUBHO MEPEMEIINBAst JIekKAIIUe HUKE CJIOU BOJIBI.

Berep He TONBKO BOJIHYET OKEaH, HO U IMEpeMeliaeT BEpXHUE CIIOU BObI
Ha OOJbIIME pacCTOsIHUS, (GOPMUPYS, TAKUM 00pa3oM, OKEaHUYECKHUE U MOp-
CKHE€ TeUeHHUs — CBOoeoOpasHble «peku 0e3 Oepero» B okeaHe. KoneuHo, moryT
OBITh U JpyTHE MPUYMHBI BOSHUKHOBEHHUS TCUCHUI: HANIPUMEp, HArpeBaHUE U
OXJIaXKJIEHUE TTOBEPXHOCTH BOJIbI, OCAJKU U UCHAPEHUE, PA3IUYUS B IJIOTHOCTH
BOJibl. OIHAKO TEYEHHUSI BETPOBOTO IMPOMUCXOXKJCHUS B OOIIEH AMHAMUKE BOJ
OKE€aHa UTPAIOT HanOOoJIee CYIIECTBEHHYIO POJIb.

TedyeHus: B OKEaHOJIOTUU MOJPA3ACIISIOT MO UX MpeobiiafailieMy Harpas-
JICHUIO Ha 30HANbHble — UAYLIUE C 3anaja Ha BOCTOK, U MepUOUOHAIbHbIE — HE-
CyIIME CBOM BOJIbI Ha CEBEp WUJIU IOT. TeueHusl, UAyIlue HaBCTPEUY COCEIHUM,
00Jiee MOIIHBIM U MPOTSHKEHHBIM TEUEHUSIM, HAa3bIBAIOTCSI HPOMUBOMEUEHUIMU.
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B ornensHyro rpynmny BBIIEHSIOT 9K8AMOpuUaibHvlie TEUEHUS, HAlPABJICHHBIE,
KAK CJIEYeT U3 UX Ha3BaHMUsI, BIOJIb DKBATOpa. TedueHus, MEHSIOINE CBOKO CUILY
OT CE€30Ha K CE30HY B 3aBUCHMMOCTH OT HAIpPAaBIEHUS NPHOPEKHBIX MYCCOHOB
(JleTHUI MYCCOH JIyeT ¢ MOpS Ha CyIly, a 3MMHUI — C CYILIM Ha MOpE), Ha3bIBa-
0T MyCCOHHBIMHU T€UEHHSIMU. B 3aBUCUMOCTH OT NHTEHCUBHOCTH, MOIIHOCTH U
NPOTSKEHHOCTH MPHUHATO BBIACIATH TaKXkKe y3kue (CTpYyHHBIE) U wuUpoKue
(TUTaBHBIE) TEUCHUS.

Mopckue TedeHus, BOZHUKAKOUIUE B OCHOBHOM IIOJ JEHCTBUEM LIUPKYJIS-
UM aTMOC(hEepBl, UTPalOT BAXKHYIO POJIb B MEXIIUPOTHOM IEpeHOCce Tera. Y-
TAHOBJIEHO, YTO OKOJIO MOJOBHUHBI OOLIET0 NEpPEeHoca TeIla U3 HU3KUX IIUPOT B
BBICOKHE OCYILECTBIIIETCSI ¢ MOPCKMMH TE€YEHUSIMH, a OCTaJIbHAs IIOJIOBUHA —
yepe3 aTMoc(epHyro HUPKYJsiiuio. B oOpaTHOM HampaBieHUU C XOJIOJHBIMU
TEYEHUSMHU COBEPIIAECTCS HE MEHEEe MOIIHOE BTOp)KEeHHME xosoga. [loaromy
MODPCKHE TEYEHUs OKAa3blBAIOT BIIMSHUE B IIEPBYIO OYEpEIb HA TEMIIEPATYPY
BO3JlyXa U €€ pacupeaciicHUE.

Haubonee mMomHuoe u3 xomoaHbix TeueHuil — [lepyanckoe 10XOAUT MOYTH
JI0 CaMOTr0 DKBATOpA MU Ja)xe 3/1eCh CHUXKaeT Temreparypy Ha 3—4 °C no cpas-
HEHUIO CO cpenHei Temmeparypoit Tuxoro okxeana. BOmusu Gepera HOxHoit
Awmepuku (30° 10.111.) TemmnepaTypa BOAbl 3TOTO T€YEHHUS W JIETOM M 3UMOM Ha
10 °C Hmke TemmepaTrypbl BOJABI OTKPBITOIO OKE€aHa Ha TOM ke mupore. Bee
XOJIOJIHBIE TEYEHHSI CHMXKAOT BEPOSITHOCTD JTOK/Isl KaK HAa aKBaTOPHSIX, TaK U Ha
OMMOKaMIIMX BOCTOYHBIX NOOEPEkKbAX KOHTUHEHTA, UIPArOT HEMAaJIOBAXKHYIO
poiib B 00pa30BaHUM TaKuUX OEpEroBbIX IMyCTbIHb, Kak Arakama, Hamub u B
JPYTrUX pailoHaX TPONUYECKUX OOEpEKUN MaTEPUKOB.

B HM3KMX mIMpOTax 3arajJHbIX YacTEHd OKEAHOB, /1€ JIEKAT UCTOKU TEIUIbIX
OKEaHMYECKUX TEYEHUHN, TEMIIEPATYypa BO34yXa IIPEBBIIAET CPEAHEIIUPOTHYIO.

Taxum 06pazom, BO Bcex 30HaX 3€MHOTO IIapa TEIUIble U XOJIOJHbIE MOp-
CKHME TEUCHHMS MOIAEPKUBAIOT TEMIIEPATYPHBIC PA3INUus MEXIY 3alaJHbIMU U
BOCTOYHBIMHM PallOHAMHM OKEAaHOB, CO3JAI0T 3aMETHBIC TEPMUYECKUE aHOMAJIUH.
Hamnpumep, cpennsis remneparypa Boa Kanudopnuiickoro tedeHus: passa 12—
13 °C, uto Ha 6—8 °C HuUXKe CpeAHEH MHMPOTHOW TeMmepaTypsl BOJ THUXOro
okeaHa (40° c.u1.). Y BOCTOUYHBIX OE€pEroB KOHTUHEHTOB B HU3KUX LIMPOTaX U y
3amaJHbIX B YMEPEHHBIX IIMPOTAaX COBMECTHBIM JIEUCTBUEM BO3AYIIHBIX H
OKEaHUYECKUX TEUYEHUHN COo34ai0Tcs Haubosiee OJNaronpusITHBIE YCIOBMS IS
oOpa3oBaHMs TEIUIBIX M BIAXHBIX KIMMATOB Ha MaTepukax. OcoOEHHO SIpKO
OTEIUIAIONIasl pojib TEUEHUH MPOSIBIAETCA HA 3alaJHBIX IOOEPEkKbAX B YMEPEH-
HOM 30HE.

O TOM, HaCKOJIBKO MOIIHBI OKEAHCKUE TEYEHUS, CBHUJETEIbCTBYIOT Clle-
nywomue naHHele. Cpeln MEpUAMOHANbHBIX TEUYEHWH Haubosiee H3BECTHBI
lonsderpum u Kypocuo. TlepBoe M3 HUX KaKIyH CEKYHIY MEPEHOCHUT IMpHU-
MEpPHO 75 MIIH. M> BOJIBI, a BTOPOE — OKOJIO 65 MIIH. M. B T0 %e BpeMs camas
MOJIHOBOJIHASL peKa MHUpa AMa30HKa MEPEHOCUT KaXKIYI0 CEKyHAY OKojo 220
TBIC. M° BOJIBI.

Mexny CapraccoBeiM MopeM u nodepexxkbem CILIA u3 dnopuackoro mpo-
JMBa Ha CEBEPO-BOCTOK BBIXOAMUT ObICTpoe TeueHue. Jlamee, BOIM3U OCTpOBa
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Heroaynanena, oHO IpUHUMaET HANpaBjiIeHHUE C 3aMaja Ha BOCTOK U YCTPEM-
asercss K EBpore. Bechb 3TOT T'MTaHTCKMM NOTOK HMMeEET oOlee Ha3BaHUE
Fonmsderpum (Gulf Stream). 3TOT MOTOK TPOMUYECKUX BOJ AMEPHKH, yXOS-
M K yMEpeHHbIM upoTaM EBporibl, BO MHOTOM ONpEAENsieT KIUMAT, a 3Ha-
YUT, U )KU3Hb HE TONbKO CeBepHON ATIAHTHKH, HO U OTPOMHBIX IPOCTPAHCTB
YMEPEHHBIX U MOJSPHBIX MHUPOT CeBepHOro noiyapus, B ocooeHHoctu EBpa-
3un. Mmenno 6naronaps I'onbdcrpumy EBpona nomyuuna MArkuid Kjaumar, He-
CMOTps Ha JOBOJIBHO ceBepHoe nonoxenue. Ho y [N'onabdpcTpuma He oauH «uc-
TOK», 1 OOJIBIIYIO YaCTh BOJ OH MOJY4YaeT He U3 MEKCUKaHCKOro 3ajiuBa, a uX
OTKpPBITON ATiIaHTUKU. BOIBI 3a1MBa 1 BOJABI AHTUIIBCKOIO T€YEHUS, UAYLIETO
1O JIpYTy0 CTOpOHY bBoibmnX AHTHIBCKMX OCTPOBOB, BCTpeuaroTcs (HO HE
cMemuBaroTcs) mpuMepHo Ha 30 ° ceBepHOM MIMPOTHL. IX COBMECTHOE CEBEPHOE
npojoipkeHne uMmenyercs CeBepo-ATIIaHTHUYECKMM Te4YeHHEM. «Bo3ayliHbi
Fonasderpum», T.e. aTMochepHBI MOTOK, COMPOBOXKIAIOIINN TEUECHUE, UMEET
naxke O0osee OTUETIIMBBIE OYepTaHus, yeM camo TeueHue. Llltumm 3xech penku,
3aTO TyMaHbl TUIHMYHBI JJi palloHa ceBepHee Mmbica ['aTTepac (Ha BOCTOYHOM
nooepexne CIIIA). K ceBepy TymMaHbl yuaiarTcsi, 1 Ha I0r0-BOCTOK OT bosib-
moit Herodaynmnenackoit 6aHku — oOIIMPHON OTMENIH y BOCTOYHBIX Oeperon
octpoBa Hprodaynanenn — HaXOAUTCS HACTOSIIMI «IOJ0C TyMaHoB». Oco-
OCHHO YacTbl TyMaHbI JIETOM.

Ha orpomusix npoctpancTBax FOxHOro nosymapus OT yMEPEHHBIX IUPOT
10 moOepexbss AHTApKTUIbl HET CKOJIbKO-HUOYIb 3HAUYUTEIbHBIX MacCHUBOB
cymn. Han okeanamu 31ech QYHOT CHIIBHBIE U YCTOMYMBBIE BETpbl. OHM MHTEH-
CHUBHO IIEPEHOCIT BOABI B BOCTOYHOM HAIIPaBJIEHUH, CO3[aBas CaMO€ MOIIHOE
BO BCEM MHUpPOBOM OKeaHe AHTAPKTUYECKOE LUPKYMIOISIPHOE (BOKPYT IOJIO-
ca) TeUYeHue, KOTOPOe COEIMHSET B ceOe BOJABI TPEX OKEAHOB. DTO TEUEHUE OX-
BaThIBaeT 30HYy mupuHOi 2500 KM U pacmnpocTpaHsercs Ha Mryouny 1 kM, me-
PEHOCS KaXkKIYIO CeKYH/Iy 0K0JI0 200 MIIH. M’ BOZBL.

CrpyiiHble T€UEHUS HE CTOJIb I'PaHIMO3HbI IO pa3MeEPaM, OJJHAKO CKOPOCTh
NOTOKa B HUX MOXKET JOCTUTaTh HECKOJIBKUX METPOB B CEKyHIy. Tak, y Oepe-
roB SlnmoHnn teueHus oOpa3yroT HacTOALMI BOAOBOPOT. Ilo pacckazam mect-
HBIX JKUTEJEH, T'yJl 3TOr0 TUTaHTCKOTr0 MOPCKOro oMyTa (OH Ha3blBaeTcs ABa U
pacnoJiokeH B poiauBe Kun) ciabllieH B TUXYIO MOrojly 3a MHOTO KHJIOMETPOB.

s MHOTUX paloHOB MUpPOBOro OKeaHa XapaKTEepEeH TaK Ha3bIBa€MbI an-
geanune (OT aHIJL. up — «HaBepx», well «XIbIHYTh») — npouecc BepTUKAIbHOTO
JBU)KEHUSI BOJ, B PE3YyJIbTaTe KOTOPOro ITyOMHHbIE BOJBI TOJHUMAIOTCS K II0-
BepXHOCTU. OH MOXET BO3HHKHYTh, HAIIPUMEP, B PE3yJbTaTE TOTO, YTO BETEP
OTrOHSIET MOBEPXHOCTHBIE BOJBI OT Oepera. Hanbosee sipko BeIpask€HHBIN IpU-
OpexHBII MoIbEM BOJ HAONMI0MaeTes y 3anaaHbix oeperoB CeBepHoid u FOxHOM
Awmepuku, EBpazum, Adpuxku u Ascrpanuu. [logHumaromuecs ¢ riayOUHBI
BOJIBI COZiepKaT OOJIbIIOE KOJUYECTBO MUTATEIbHBIX BELIECTB, I03TOMY 30HAM
amBeJJIMHTa BCETJa COOTBETCTBYIOT 30HBI BBICOKOM OHMOJIOTMYECKON MPOIyK-
TUBHOCTH (T.€. HHTEHCUBHOI'O Pa3BUTHSI MOPCKUX OPraHU3MOB), HAIIPUMED, SIB-
nenue Jnb-Hunpo y 6eperos FOxxHol AMepHKH.

97



KpynHomacmitaOHble IBHKEHHs BOJ TIPEJICTABIISIOT CO00M CBOCOOpa3HBIN
¢doH, Ha KOTOpPOM HAOMIOJAIOTCS OoJiee MENKHE M OYEHb W3MEHUYUBBIC JIBHIKE-
Hus. B mocnennue roasl B okeaHe ObUTM OOHApPYKEHBI MOIIHBIE BHUXPEBHIE
JBUYKCHUS, aHAJIOTHYHbIE aTMOC(HEPHBIM IIUKJIOHAM U aHTHUIMKIOHAM. PazMepsl
TaKUX BUXPEW MEHbINE, YeM y UX aTMOC(HEpHBIX aHAJIOTrOB, OJHAKO «BpEMs
KU3HW» OKEAHWYECKUX BHUXPEH 3HAUMTENIbHO OOJible M KOJEOJETCs OT He-
CKOJIBKMX MECSIIEB JI0 JABYX-TpeX JIeT. 3HaHUA 00 OKEaHWYECKUX BUXPSAX OUCHBb
BaXHBI HE TOJILKO JJIsl MPABUIBLHOTO MOHWMAHUS IUPKYJSIIUU BOJ B OKEaHE;
BEJIMKO WX MPAKTUYECKOE 3HAUCHUE U I HABUTAIlUH, U IS IPOTHO3UPOBAHUS
TIOTOJTbI, ¥ JJIsI PHIOOJIOBHOT'O TTPOMBICTIA.

C TemsIMi MOPCKMMH T€YCHHUSIMH, TakuMU Kak ['onmbdcrpum u Kypocno,
KOTOpBIE OUYEHb YCTOMYMBBI, CBA3aHbI 3MMHUE TyMaHbl U O0JaYHOCTb, BEPOST-
HOCTb HEHAaCTHOW MOT0/Ibl, MOBBIILIEHHOE KOJUYECTBO OCaKOB. B akBaropusx c
XOJIOJHBIMU T€UEHUSMHU OCAJIKH PE3KO COKPALIAOTCS.

4.6. Bausinue PACTUTECJIBHOCTH, CHE)KHOI'O H JICAAHOI'O IOKPOBOB HA K/JIMMAT

Cyma otnuyaeTcsi OT OK€aHOB ropaszfo OONbIIUM pa3HOOOpa3ueM MoJICTHU-
JAOUIEN NOBEPXHOCTH. PU3NYECKUE CBOMCTBA BO3/lyXa CYLIECTBEHHO 3aBUCST
OT U3MEHEHHUSI BBICOTHI HaJl YPOBHEM MOPSI, OT KPYTHU3HbI U HAIIPABJIEHUS CKJIIO-
HOB U (opM penbeda.

Kpome penbeda Ha pexumM METECOPOIOTHIECKUX SJIEMEHTOB B MIPU3EMHOM
CJI0€ BO3]/lyXa, OCOOCHHO JIETOM, BIIMSIET THUII MIOYBBI, €€ BIArocojepkaHue, pac-
TUTEJIBHOCTD, OTJINYAOIIAACS [IECTPOTOM, ITYCTOTOM U BBICOTOM ITOKPOBA.

PactutenbHOCTh, TpeXae BCEro, H3MEHSET JCATEIbHYIO IOBEPXHOCTD
(IByXxMepHOE HM3MEpEeHHE), MpeBpalas ee B JAesATeNbHbIA cioil (00bem). OHa
YCJIOXKHSIET YCIOBUS TEIUIO- M BIaro0OMEHa B IPU3EMHOM CJIO€ BO3/yXa, OIpe-
JeNsieT paJruallMOHHO-TEIUIOBOM PEKUM 3€MHOM IMOBEPXHOCTH M MPU3EMHOTO
cios atMoc(epsl, a TAaK)Ke BIarooOMeH B HEM.

Anp0e0 TpaBSIHUCTON U KyCTaPHUKOBOM PACTUTEIBHOCTU U3MEHSIETCS OT
15 no 30 %. 3HauuTenbHAsg 4YAaCTh COJIHEYHOM pajualvy IOTJIoIaeTcs pa-
creHusiMu. [lo3TOMy B NPUNOYBEHHOM CJIO€ BO3AyXa CPEIU PACTUTEIBHOCTH
TeMIiepaTypa OOBIYHO HIKE, YeM HaJ OroJieHHbIM MecToM. Houblo B mpu-
36MHOM CJIO€ BO3/lyXa, 3alIUIICHHOM PacTUTEIbHOCTHIO, TEMIEPATYpPa OKa3bl-
BaeTcs 00Jiee BBICOKOW, YEM HAJ| OTOJICHHBIM YYaCTKOM, OBICTPO OTHAIOIIUM
HAKOILJICHHOE 3a JICHb TEILIO.

Bennko ucnapeHne ¢ MOBEPXHOCTU TPABSIHUCTOM PACTUTEIBHOCTU MPU
JIOCTATOYHOU BJIAXKHOCTH IMOYBBI. DTO KOJIWMYECTBO MPUOIMKACTCA WIH Jaxe
MPEBBIIIAET UCTIAPEHUE CO CBOOOIHONM BOJHOM MOBEPXHOCTH OOJBIIOTO MEIKO-
ro BojoeMa. A BOT HEMOCPEJICTBEHHO C IMOBEPXHOCTH MOYBHI ITPH HAJIMYUHU pac-
TUTEJILHOCTU BJIATU UCTIAPSIETCSI MEHBIIIE, YEM C OTOJICHHOU MoBepxHOCTHU. Mc-
NapEHNE C PACTUTEIBHOCTU U MOYBBI B COBOKYIIHOCTH C YMEHBUIEHUEM Iepe-
MEIIMBaHUs BO3yXa CPEAM PACTEHHM MPUBOJIUT K 3HauuTeIbHOMY (Ha 10-20
%) TOBBILICHUIO BIA>KHOCTH.
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AHaOTUYHO JNEUCTBHE Jieca, HO OHO OTJIMYAETCS OOJBIIUM MaciTaboM
BO3JICVICTBUN JIPEBECHOM PACTUTEJIBHOCTH HA HW)KHHUE CIOM BO3IyXa, YTO CYy-
IIECTBEHHO BJIMSAET HAa COCTOSIHUE MHUKPOKIHWMAaTa. B jecy nesTenbHbId CIoi
HaXOJUTCS HA YpOBHE KpOH. IMEHHO 3/1eCh MPOUCXOAMT IOIJIOLMIEHUE U HU3ILY-
yeHue (HOYbI0) pajMalui, MOCTYIUIEHHE Biaru B arMocepy, ociabiieHre CKo-
poctu Betpa. JlecHass pactutenbHOCTh noriomaer ot 80 1o 95 % conHeuHoun
paguanuu. Hanpumep, paninauroHHbIN OajaHC JIETOM B CEpeMHE JTHS HaJ Jie-
coM coctaBui (B ompeneneHHoil MectHoctn) 0,43 KBT/M’, a Mo KpoHAMH —
0,014 kBt/M”. Tax %e KaKk ¥ Apyras PaCTUTEILHOCTD, JIEC 3aepPKHBACT MOCTY-
IJIEHUE paJMallMOHHOrO TEIla THEM M €ro moTepro Houbko. [lorTomy Hap je-
COM KakK CYTOYHbIE, TaK M T'OJIOBbIE KoJieOaHUsl Temmeparypsl criaxeHsl. Cy-
TOYHBIE KOJIEOAHUsI TEeMIEpaTyphl MOBEPXHOCTH MOYBHI B yiecy Ha 30-40 %
MEHbIIIE, YEM BHE Jieca, U B 3HAUYUTEILHOW CTENEHU 3aBUCIT OT MOPOAbI Je-
PEBBEB.

XapakTepHON 4EPTOM MHUKPOKIIMMATA Jieca SIBISIETCS BBICOKAs BIAXKHOCTH
BO3JlyXa. Bnara mocrynaer npeuMylIeCTBEHHO C MOBEPXHOCTH JIUCTHEB U CO-
XpaHseTcs MoJ MOJIOroM Jieca Onarogaps 3acToro Bo3ayxa. M Tonbko Ha Bepx-
HEl TpaHMIle ACSITENIbHONW MOBEPXHOCTHU BIAXKHOCTh MOXET CHUXKAThCS, €CIU
paauanus Bbicoka. MIMeroTcsl JaHHbIE, YKa3bIBAIOIIKUE HA TO, YTO JIEC UCHAPSET
3HAYUTEIBHO MEHBIIE, YEM XOPOLIO pa3BUTas JYroBasi pacTUTEIbHOCTb WJIU
3JIAKOBBIE KYJIbTYPBL.

[IpoTuBOpEUYNBO BIMSHUE Jieca HAa ocaAku. 1o HEKOTOphIM NaHHBIM Ha
TEPPUTOPHH, 3aHATHIE JIECOM, BbIMagaeT Ha 7-15 % ocagkoB Oosblie, 4yeM Ha
OTKPBITYI0O MECTHOCTb, YTO OOBSCHSAIOT OOJBIION «ILIEPOXOBATOCTHIO» JECHBIX
MaccuBoB. Ho u3-3a HecoBeplIEHCTBA METOJUKU U3MEPEHUsST OCaJAKOB 3TOT BO-
poc ocraercs HepeleHHbIM. CleayeT UMEeTh B BUAY, YTO YacTh BJIArd OIS
3a/1ep’KUBAETCSA KPOHOM, YTO TPYJHO YUECTb.

CHEXHbI MOKPOB, SBJISISICH MPOAYKTOM KJIMMaTa, B CBOIO OYepe/b, OKa-
3pIBaeT Ooubloe BIWsHUE Ha Kaumar. O6manas HU3KOW TEIUIONPOBOAHOCTHIO,
CHET CYIIECTBEHHO BJIMSIET HA CYTOUYHBIM U TOJJOBOM X0 TeMIEPaTyphl MOYBBI U
PE3KO YMEHbILIAeT €€ KoJieOaHusl, MPEeAOXpaHss MOYBY OT INIyOOKOro W JJIH-
TEJIBHOTO MPOMEP3aHHUS.

[Ipu BbICOTE CHEKHOTO NTOKPOBA ~ 30 CM MOYBA OKA3bIBAETCS IPOMEP3LIEH
no ryounsl 25-30 cMm, a Ha OTOJIEHHOM YYacTKe MpOMep3aHue pacripocTpa-
usiercs A0 100 cm u 6onee. Takum 006pa3omM, pojIb CHEra B COXpaHEHUH PacCTH-
TEIBHOCTH (B YACTHOCTU, O3UMBIX ) OUECHb BEJIUKA.

CHeXXHbII TOKPOB, IPEHSATCTBYSI, C OJJHONH CTOPOHBI, IPOHUKHOBEHUIO Te-
I1a OT 3eMJIM B BO3/YX, a C APYTrOd CTOPOHBI, 00s1aast O0IBIION OTpaXKaroiei
CIIOCOOHOCTHIO, CIIOCOOCTBYET BBIXOJAKMBAHUIO BO3AyXa U 0Opa30BaHUIO pa-
JUALMOHHBIX MHBEPCUN TEeMMEpaTypbl. DTO MPUBOJUT K TOMY, YTO HAJ OYEHb
OOJBIIMMH TEPPUTOPUSIMU BEPTUKAIBHBIA T'PAIUCHT TEMIEPaTypbl B HUKHEM
KAJIOMETPOBOM cJio€ B siHBape u ¢espane coctasisger Bcero 0,12-0,15 °C na
100 m BMecto cpenneit Benuuunsl 0,6—-0,7 °C Ha 100 M. PaguannoHHoe BbIXO-
JaXUBaHUE BO3/yXa HaJ CHErOM COMPOBOXKAAETCS OOpa30BaHUEM HMHES U U3-
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MOPO3H, OT YEr0 YMEHBIIAETCS BIArOCOAECPKAHUE BO3/lyXa U PACTET CHEKHBII
IIOKPOB, OCOOEHHO B CYyOINOJISPHBIX U MOJISPHBIX 00JIACTSIX.

B Becennee Bpems TasHue cHera TpeOyeT OONBIIMX 3aTpaT TerJia, YTo 3a-
JIEP’)KUBAET HAIPEBAHME TIOYBBI, BO3/IyXa U HACTYIUIEHUE BECHBI. 3aTO MPHU 3TOM
[I0YBA IIOIIOJIHAETCSA BOJOM, IOJydYas pe3epB BJIard, UAYLIUNA B NaJbHEHIIEM
JUISI IUTAHUS PACTEHUN U YBJIQXKHEHHE BO3/AyXa MPU UCIIapEHUU.

Beunslii cHer nokpeiBaeT ~ 11 % Bcell cymm. AHTapKTHUYECKUUN JIETHUK
coctaBisieT 13,9 muH. KM2, I'pennanackuii — 1,7 muH. kM’ Jlemsnol MIOKPOB
Onarogapsi CUJIbHOM OTpa)kaTelbHON U U3Iy4arolle clioCOOHOCTU BbICTYIAET B
PO CBOEOOPA3HOIO XOJIOAMIBHUKA JUIsl BO3AYyXa U CO3/1aeT Ha 3emile Liejible
Ja”AmapTHBIE 30HBI «BEYHOrO0 MOpo3ay». IIpu moHMkeHuM TeMmieparypsl Bbl-
najaeT Bjiara U3 BO3/AyXa, OH MCCYIIAeTcs. DTO MPUBOAMUT K 00pa3oBaHUIO B
HOJISIPHBIX 00JIACTAX KIMMATOB, OTJIMYAIOIINXCS UCKIIOYUTEIBbHON CYpOBOCThIO
U CYXOCTBIO.

B Antapkrune Ha BeicoTe Oosiee 2 000 M cpenHuEe MECSYHbIE TEMIIEpaTy-
pbI Jaxe B nepuoA nossipHoro aHsA ~-30 °C, a X0JOIHbIE MECSLBI UMEIOT CPEJI-
HIOI0 Temnepatypy ~ -70 °C. MakcumanbHbli MOpPO3 Ha cTaHluu BocTok co-
ctaBun -88 °C, a Ha 0OJTHOM U3 CTaHIIMK 3auKcupoBaHa Temmneparypa -92 °C.

4.7. B3auMONNpOHUKHOBEHHE MOPCKHUX M KOHTHHEHTAJbHBIX BIAMSIHUM

B pesynbprare mepeHoca Bo3ayxa Omaromaps oOuied HMUPKYISIUA aTMO-
cdepbl apeall MOPCKUX KIMMATOB HE 3aMBIKaeTCs TMpeesiaMid OKEaHoB, a 0oJee
WM MEHEEe TIIyOOKO paclpOCTpaHsIETCS Ha CyIry. BiausHue KOHTHHEHTOB TOXE
NPOHUKAET 3a WX MPEJENIbl U BHOCUT YePThl KOHTHHEHTAILHOCTH B KIUMAaThl
OKEaHMYECKHUX paiioHoB. [IoaTOMY mepexoa OT OHOTO BHJA KIMMAaTa K JIPYTro-
My MIPOUCXOJIUT YaIlle BCETO MOCTEIICHHO.

['myGokoe pacripocTpaHeHHEe BIUSHUN OKeaHa Ha CYIIy W CYIIH Ha OKCaHBI
oco0eHHO xapakTepHo st CeBEepHOro MOMyHIapusi U MEHEe BBIPAKEHO IS
FOxHoro. [IpuurHa — NPOIIEHTHOE COOTHOIIECHUE TUIOMIAAM CYIITHU U OKEAHOB 10
MOJTYIIIAPUSIM:

Oxkeansnl, % Cyma, %
CeBepHoOe noJtymapue 39,3 60,7
IOxHoe nonmymapue 80,9 19,1

Ecnu paccmorpers n30aHoMalibl (OTKIOHEHHME TEMIEpaTypbl B JaHHOU
TOUKE (pErruoHe) OT CpeaHEN TeMIepaTypbl LIMPOTHBIX KPYroB), TO BUAHO, YTO
HOBBILIEHHAs] TEMIIEpATypa, HallpuMep, ATIAHTHUYECKOIO OKEaHa paclpocTpa-
HSIETCSl HA OOLIMpPHBIE TEPPUTOPUH, CMAryas KIMMAT B 3UMHEE BPEMs BIUIOTh
1o BepxositHckoro xpe0Ora.

BnusiHue KOHTHMHEHTOB Ha TeMIlepaTypy BO3JAyXa Takke He orpa-
HU4MBaeTcsa OeperoBoil juHued. OTpuLaTeNbHAas aHOMANMS TEMIEPATyphl B
SIHBape UMEET MECTO U HaJl 3araHbIMU pailoHaMu OKEaHOB, B 0COOEHHOCTH HaJl
OOJIBIIMMHU MOPCKMMH MPOCTPAHCTBAMHU 3a1ajia TUXOro oKeaHa.

100



B wurone B cB3u ¢ o0muM ociaabieHUEM HHUPKYJISIUU aTMochepsl mpo-
HUKHOBEHHE B3aMMHOTO BIIMSHUSA OKE€aHA U CYIIA CPAaBHUTEIBHO HE BEJIVKHU.

B IOxHoM nonymapun 6narogaps 60iblIell OKEaHUYHOCTH Pa3IudHs Me-
Ky BOJIOW U CylIed MeHblIIe, yeM B CeBEpHOM NOJIyLIapUH.

4.8. O0mas nupkyJsauus armocgepsbl

OO6mel uuMpkysiuuend arMocdepbl Ha3bIBAE€TCS COBOKYITHOCTh OCHOBHBIX
BO3JIyIIHBIX T€UEHUH Ha 3eMHOM Imape. OOmas UUPKYJISIUS OCYIIECTBIISIET
00OMEH BO3JyXOM MEXy pa3IMyHbIMHU paiioHamu 3emiu. Bo3ayuiHneie TeueHus
Pa3HOO0pa3HOro xapakrepa M maciutada BO3HHUKAIOT W MOJAJEPKUBAIOTCA HE-
OJIMHAKOBBIM HArpEBAHUEM M OXJIAXKIEHUEM 3E€MHOM IMMOBEPXHOCTU M BO31yXa
Ha Pa3IMYHBIX MIUPOTAX, a TAKXKe HaJA cymiell u Haa mopeMm. O0mas nupKyJs-
st aTMoc(epsl YCIOXKHSIETCS BIMSHUEM OTKJIOHSIOUIEH cuiibl U TpeHus. Pac-
npeneeHrne TeUEeHUN OO0IIel IMUPKYJIAIUA B OTACIbHBIA MOMEHT MOXHO yBH-
JI€Th HA €KEJHEBHBIX CUHONTHYECKUX KapTax, & pACCMOTPEB HECKOJIBKO MOCIIE-
JOBATEJIbHBIX KapT, MOKHO YOEAUTHCS, YTO 3Ta LUPKYISALUUS HPEICTABISAET CO-
00l BeCbMa CJIOKHYIO M MIOCTOSIHHO MEHSIoLytocs cucteMy. OJIHaKo, HECMOT-
ps Ha pazHooOpasue (popM U HeNpepbIBHbIE U3MEHEHHUs OOIIEeH [UPKYJIALNUU, B
HEl BCE K€ MOXHO 3aMETUTh HEKOTOpPbIE yCTOWYUBBIE OCOOEHHOCTH, MOBTO-
pArolIKecs B ONpeleeHHbIX pailoHax U3 rojaa B rof. OHU BBIABISIOTCS C MO-
MOIIbIO OCPEIHEHHBIX HNAHHBIX, B KOTOPBIX KPaTKOBPEMEHHBIE BO3MYILECHUS
oO01IeH UPKYJISIIIUKN CTIKUBAIOTCS.

K ocHOBHBIM KpynmHOMAacCIITAOHBIM aTMOC(HEPHBIM JIBHXKEHUSIM, BXOIAIIAM
B OONIYIO IUPKYJISIHUIO, OTHOCITCS: 1) BO3MyIIHbIE TEYEHUS, BbI3BAaHHBIE Pa3-
HOCTBIO MEXy TeMIIepaTypOl pazIUYHbIX IIMPOTHBIX 30H BOJIM3U MOBEPXHO-
CTH 3€MJIM M HA BBICOTAX; 2) CTpyHHbIE TEUEHHUS; 3) BO3yIIHbIC TEUYECHUS B 1U-
KJIOHaX ¥ aHTULUKIIOHAX, 00eCIeunBarolne MEXIIUPOTHBIA 00MEH BO3yXa; 4)
naccatbl; 5) MyccoHbl. B Oomnbmieit yactu atmocdepsl TedeHHs 00Imel upKy-
JSIUM TIOYTH T€OCTPOPUYHBI, T.€. HAMPABIIEHBI MMOYTH O U300apam. TolbKO B
CJIO€ TPEHUs BO3YIIHbIE TEUEHUSI 3HAUUTENIbHO OTKJIOHSIOTCA 0T u300ap. Kpo-
M€ TOTO, Ha SKBAaTOpPE U BOJIM3U HErO KaK y 3€MHOM MMOBEPXHOCTH, TaK U HA Bbl-
COTax, I/ie OTKJIOHAIOIIAs CWJIa paBHA HYJIO WIM OYEHb Maja, HalpaBJieHHUE
JBUKEHUSI BO3yXa MOYTH COBMAJAET C HAIPABICHUEM T'OPU3OHTAIBHOIO Ipa-
JVMEHTA JTaBJICHMUS.

Hupkynayua nao 00HopooHoil nogepxnocmoio. Ecniu cHavana Jisi Opo-
CTOTBI IPEATIONIOKUTD, UTO MOBEPXHOCTh 3€MJIM OJTHOPOJHA, TO PACIPEACICHUE
TEMIEpaTypbl U JIaBJICHUsS B HIDKHEH Tpomocdepe AOIKHO MUMETh 30HaJbHBIN
(LIMPOTHBIN) XapaKTep: TeMIreparypa JI0KHA IUIABHO YOBIBATh OT SKBATOpPa K
IOJIFOCaM, a JIaBJIeHWE — BO3pacTaTh B TOM jk€ HampasieHuu. M306apel npu
3TOM COBHAJAIOT C MApPAJUIEISAMU U FOPU3OHTAIBHBIN IPAJUEHT JABJICHUS BCIO-
Jly HaIpaBJIeH CTPOro BJIOJb MEPUJIMAHA OT MOJIOCOB K 3KBATOPY.

B BepxHeli Tponocdepe, HaunHas ¢ BBICOTBI 4—35 KM, U B HUKHEHN CTpaTo-
cthepe 10 BrICOTHI 20 KM pacmpenesicHue AaBiIeHUS OyJIeT 0OpaTHBIM MPHU3EM-
HOMY, T.€. HaJl 9KBATOPOM, I'Jie€ BO3/lyX TeIljiee, OHO OyJeT BbllIe, YeM HaJj Io-
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JH0CaMH, TAe BO3IyX XosnojHee. CienoBaTelbHO, TOPU30OHTAIBHBIN I'PaJUEHT
JIABJICHUS HA YKa3aHHBIX BBICOTAX OyJET HAMPaBJIEH OT HU3KUX HIUPOT K MOJIIO-
caMm.

Y 0omHOPOAHON 36MHON MOBEPXHOCTH KOIPPHUIIMEHT TpeHus: OblI1 OBl MO-
CTOSIHHBIM, U MO3TOMY BETEp BCIOJY OTKJIOHSUICS Obl OT TOPU30HTAILHOIO I'pa-
JIMCHTA aBJICHUS HA OJIMHAKOBBIN yroi, MeHblni 90 °. B CeBepHOM moJtyiia-
pUU OH IPHUHSIT OBl CEBEPO-BOCTOUYHOE, a B KO)KHOM — FOr0-BOCTOYHOE HAIpaB-
jeHue. Bollie ciost TpeHus BeTep B 000UX MOMyIIapHUsaX ObLT ObI BOCTOYHBIM, a
BBIIIIE YPOBHS 4—35 KM, T. €. B BEpXHE# Tpornocdepe, 3anmaaHbiM. JIUIb B y3K0i
HKBATOPUAIBHON 30HE BETEP Y 3€MHOM MOBEPXHOCTHU MOYTH COBIAJaN Obl C Ha-
IPaBJICHHUEM TOPU30HTAIBHOTO TPAIMEHTa JABJICHUS, a BBIIIE CJIO0SI TPEHUS ObLIT
Obl, KaK 1 BCIOJTy, BOCTOYHBIM.

Hupkynauusa 6 peanvnoit ammocgepe. Jlump B cBOOOIHON aTMocdepe,
r€ BIUSHUE MOACTUIAIONICH MOBEPXHOCTH HA JBH)KEHUE BO3AyXa OTCYTCTBY-
€T, ICCTBUTEIIbHO HAOJIIOAACTCSl ONMCAHHAS BBIIIE LIUPKYJISIIUS: B CI0€ OT 4—
5 1o 20 KM OEHCTBUTENBHO MMEET MECTO 3aIlaHbIM IEPEHOC BO31yXa BOKPYT
TIOJIFOCOB. B morpaHndHOM ke ¢0e U B HWKHEH Tporochepe TBIKEHNUE BO3IY-
Xa YCIOXHsIeTCsl (PaKTUUECKUM PACTIPEJEICHUEM JABJICHUS, KOTOPOE SIBISIETCS
CJIEICTBHEM HEOAHOPOJHOCTH 3€MHOM MOBEPXHOCTHU (OKEaHbl— MATEPUKH), a
TaKKe HATMYKS OapUUYECKUX CUCTEM U LIEHTPOB JCUCTBUS aTMOCHEPHI.

Ha puc. 34, a npuBeneHa cxeMa 30HAIBHOTO PACIPENEIICHHS AaBJICHUS U TIpe-
oOnagaronMx BO3AYLIHBIX TEYEHHH B HIDKHEM M cpeaHeil Tpomocdepe, T.e.
BBIIIIE CJI0s1 TpeHUs (Ha BeIcoTax oT 1— 1,5 1o 4—5 kM), a Ha puc. 34, 6 B coe
TpeHus. Mexly puCyHKaMU CTPEIKaMH YKa3aHO HaIlpaBJICHUE IPaJUEHTa JaB-
JIEHUS B COOTBETCTBYIOIIHUX 30HAX. PUCYHKH MOCTPOEHBI C YYETOM TOrO, YTO B
CJIO€ TPEHHUsSI BETE€pP OTKIIOHSAETCS OT M300ap B CTOPOHY TOPU3OHTAJIBLHOTO Tpa
JIMEHTA JIaBJICHUsA, a C BHICOTON MOBOpAYMBACT U MPHOIMKAETCS K n300apam,
TaK KakK BBIIIE CJIOS TPEHUs HaOmromaeTcs reoctpoduueckuit Berep. Llupkys-
1Ys HaJ MOJIIPHBIMU pailoOHaMu 00YCIIOBJIEHA BJIMSIHUEM OTHOCUTEIIBHO Oosee
BBICOKOT'O JIABJICHUS HAJl MOJIOCAMU U CPABHUTEIBHO HU3KOTO JIaBJICHUS HA
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Puc. 34. 3onanbHoe pacnpeeraeHue JaBICHHS U BO3AYIIHBIX
TEUEHHUH B peanbHOU aTmMocdepe:
@ — BBILIE CIIOSI TPEHUS; O — B CIIO€ TPEHHUS

mupoTax 60—65°. COOTBETCTBEHHO TOPU3OHTAIBHBIA TI'PAJUCHT JaBJICHUS
3/1ECh HAMPaBJICH MO0 MEpPHUIMaHaM OT IOJIOCOB K YMEPEHHBIM IIIMPOTaM.
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B cioe tpenus Berep B CeBEpHOM MOJYIIAPUU OTKIOHSIETCS OT I'PaJUEHTa
JABJICHHs BIPABO HA yroj, MeHpui 90°, 1 IpuHUMAET CEBEPO-BOCTOYHOE Ha-
npasieHue, a B FOHOM Imonymapuy BI€BO UM MPUHUMAET FOrO-BOCTOYHOE Ha-
npasnenue (puc. 34, 6). I'pagueHTHBI BeTep, OTKIOHSACH OT TPAJAMEHTa Ha
90°, mpuHUMaeT B 00OMX MOJYIIAPUAX BOCTOUHOE Harpasiienue (puc. 34, a).
DTOT BOCTOYHBIN BETEP PACIPOCTPAHAETCS 10 HEKOTOPOM BBICOTHI, 3aTEM 3aTy-
XaeT W BBIIIE NEPEXOJUT B 3aMaJHbIM, KOTOPBIM ITOCIIOACTBYET B BEPXHEU TPO-
nocepe u HKHeN crpaTochepe. Kak nokazanu HaOnaroaeHus!, HaJl AHTapKTH-
KOM BOCTOYHBIN BETEP PaCIPOCTPAHSAETCS BBILIE, YeM HaJ APKTHUKOH, HO IIpH-
MEPHO C BBICOTHI 6 KM TOKE€ IIEPEXOJUT B 3aI1aIHBIM.

Hupkynayusa ¢ ymepennvix wupomax. L{upkynsuus B yMEpEeHHbIX HIUPO-
Tax BBIIIE CJIOS TPEHHS OMNpeenseTcss 0apuyecKuM TIpaJlMeHTOM, HampaBIICH-
HBIM OT CyOTPOTIHKOB K 00Jiee BHICOKUM ITUPOTAM.

[ToaTOMy rpamueHTHBIN BETEp 37€Ch MMEET 3alajgHOe HampaBiieHHE (puUC.
34, a). Takum 00pa3om, 3amajHbIA MEPEHOC BO3yXa B YMEPEHHBIX HIMPOTaX
XapakTepeH sl BCeil Tporocdepbl, KpoMe CIIOosl TPEHUS, B KOTOPOM BETEp OT-
KJIOHAETCA OT M300ap M mpuHrMaeT B CeBEpHOM MOYyIIAPHH FOTO-3aMaJ HOE
HarpaniieHue, a B KOxxHoM ceBepo-3amnaaHoe (puc. 34, 0).

B peanpHBIX yCIOBHUSX OmMucaHHAs cxema OoOIIel MUPKYISIUU aTMOCc(ephl
B YMEPEHHBIX M BBICOKHX IIUPOTax eie 0oyiee YCIOKHISTCS NHTCHCUBHOMN 11H-
KJIIOHUYECKOM JIeATebHOCTHIO. 3/1€Ch MOCTOSTHHO BO3HUKAIOT, Pa3BUBAIOTCS U

nepeMeIaTcsl KpynmHoMaciiTabHble atMochepHble BO3MYIICHHUS — -
KJIOHBI Y aHTUUUKIOHBI. OOBIYHO OHM JBUTAIOTCS B HAIpaBJICHUHU OOLIETO Tie-
peHoca Bo3/yxa B cpefHell U BepXxHel Tpornocdepe, T. €. NPUMEPHO C 3arajia Ha
BOCTOK. HO mpu 3TOM IUKJIOHBI OTKJIOHSIOTCS K 00Jiee BHICOKUM LIUPOTaM, CO-
CPEeIOTOUMBAIOTCS TaM M Ha muporax 60—65° 00pa3yloT 30Hy MOHUKEHHOTO
JaBJICHUS. AHTHUIIMKIOHBI, HA00OPOT, MPU CBOEM JBMIKEHUU OTKIOHSIOTCS B
CTOPOHY HHU3KHX IIHPOT, II€ U 00pa3yroT CyOTpPOMUYECKYIO 30HY BBICOKOTO
JIABJICHUA.

[lepememaroniyiecss UUKIOHBI M AHTUIMKIOHBI CYIIECTBEHHO HApyIIArOT
30HAJIBHOCTH OOIICH MUPKYJSIIAA U CO3JAI0T IBMKCHHS BO3AyXa, HAIPaBJICH-
Hble B CeBEepHOM MOIYIIApUU B LIUKIOHE MPOTHUB YAaCOBOW CTPETKH, a B aHTH-
IUKJIOHE — TI0 4acoBO#l cTpenke. Ha 3amagHoi nmepudepuun MUKIOHOB M Ha
BOCTOYHOHN mepudepuu aHTUIMKIOHOB Pa3BUBAIOTCA XOJOJHBIE BO3IYyIIHbBIE
TEUYEeHUs, HAIIPABJICHHbIE C CEBepa Ha IOT, a Ha BOCTOYHOUN Nepu(epun HUKIO-
HOB M HA 3arajie aHTULUKIOHOB — TEIUIbIe TEUCHUsI, HAallpaBJIECHHBIE C I0ra Ha
ceBep. Tak ocymiecTBisieTcss 0OMEH BO3IyIIHBIMA MacCaMH B MEPUIMOHATEHOM
HampaBieHUH. Takum oOpa3oM, TMEpeMEeNIeHUsS [HUKIOHOB W AHTUIUKIOHOB
YMEPEHHBIX U BBHICOKUX HIUPOT COJEPIKAT KaK 30HAIbHYIO COCTABJISIIONIYIO, Ha-
MPaBJICHHYIO C 3aMajia Ha BOCTOK, TaK U MEPUIMOHAIBHBIC COCTABIIAIONINE, Ha-
IpaBJIEHHBIE C CEBEpa Ha IOT U ¢ rora Ha ceBep. Ho mpeoOmamaer Bce ke 30-
HaJIbHas COCTABJISIONIAs, YTO BBIPAXKAeTCs B OOIIEM 3amaJHOM IEPEHOCE BO3-
JyXa B CBOOOTHOHM aTMocdepe.
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B mukionax 06pa3zyroTcst GpOHTHI, 10 TOBEPXHOCTH KOTOPBIX TETUIBIN BO3-
IyX TIOJHUMAETCS, a XOJOJHBIN, MOATEKAS MO/ TEIUIbIM, OIycKaercs. Tak ocy-
HIECTBISACTCSI OOMEH TEIUIBIM U XOJIOJIHBIM BO3AYXOM IO BEPTUKAIIH.

Hupkynayua ¢ mponuueckux wmupomax. Ilaccampl. B Tponnyeckux mu-
pOTax TOPU3OHTANIbHBIA OApUUYECKUI TPAUEHT HAMpaBJIeH OT CyOTPONMUYECKO-
r'0 T0siCa BBICOKOTO JIaBJICHUS K SKBATOPUAIBLHOMY MOSICY MOHUKEHHOTO JIaBJie-
Hus. [loaToMy 371€Ch TpaJWEeHTHBIE BETPhl MMEIOT BOCTOUHOE HAIpaBJICHUE.
COBOKYITHOCTh 3TUX BETPOB 00pa3yeT Tak HAa3bIBa€MbIE naccamvl — TPONUYe-
CKH€ BOCTOYHBIE BETpbl. BOJIM3M 3eMHOI MOBEPXHOCTH BCIEACTBUE TPEHUS
1accaThl OTKJIOHSIOTCS OT M300ap HAa HEKOTOPBIA YroJl B CTOPOHY HU3KOTO JaB-
JICHUS, U B CEBEPHOM MOJIYIIAPUU TPUOOPETAIOT CEBEPO-BOCTOUHOE, a B I0)KHOM
— IOTO-BOCTOYHOE Hampaiienue (puc. 34, 6).

ITaccaTel He OXBaATHIBAIOT 3€MHOM IIap CILIONIHOM rmojocoi. CyOTpomnunye-
CKHMIl TOSIC BBICOKOTO JIaBJICHUSI PAaCIaaeTcsi Ha OTIEIbHbIE AHTHUIIMKIIOHBI,
pacIOIOKEHHBIC HaJl OKEaHAMU U BBITSIHYThIE B IMPOTHOM HaripaBiieHuu. [lac-
caThl MPEACTABIISIIOT COO0M BO3MYIIHBIC TEYCHHUS HA DKBATOPHAIBHON Tiepude-
pun cyOTponuyeckux aHTULIHMKIOHOB. B CeBepHOM mosymiapuu BO3JyX B aH-
TULIMKIIOHE JIBMXKETCS MO 4acOBOM cTpetike. [loaToMy maccaTel — BETPBI €0
I0’)KHOU niepudeprur— UMEIOT CEBEPO-BOCTOUHOE M BOCTOYHOE HarpaBiieHus. B
I0’)KHOM TIOJTYIIAPUU BO3/IyX B @aHTUILIMKJIOHE JBUXKETCS MPOTUB YacCOBOM CTper-
ku. [losTomMy maccarbl — BETpBl €ro CeBEpHOU nepudepun — UMEIT H0To-
BOCTOYHOE Y BOCTOYHOE HAIPABIICHUS.

[TaccaTbl — ycTOWYMBBIE BETPHI, IOYTH HE MEHSIOLLME HAIIPABICHHUE B TeE-
yeHue rojia. CKOpocTh MaccaToB y 3eMHOM MOBEPXHOCTU COCTaBIsieT 5—6 m/c,
a BepTHUKaJbHAas MPOTSHKEHHOCTh paBHA B CpeIHEM 2—4 KM U yBEIUYUBAETCS B
HaIpaBJiIeHUN K dKBaTOopy. OCOOCHHO XOPOIIO BBIPAKEHBI MaccaThl HaJ OKea-
HaMH.

BoOnu3u skBaTopa BOCTOYHBIE BETPHI MOCIHOJCTBYIOT BO Bcell Tpomocdepe
(puc. 34) u B HIKHEH cTparocdepe. OAHAKO TaM, TIE MaccaThl HE JOCTUTAIOT
BEepXHEW Tpormocdepsl, BETep HAJI MaccaTaMu MMEET 3alaJHOe HaIpaBJICHUE,
MHOT/Ia C HE3HAYUTEIbHBIM OTKJIOHEHHEM B CTOPOHY 00Jie€ BHICOKUX IITUPOT.

Cmpyiinvie meuenusn. CTpyiHBIM TEUEHHEM HA3bIBACTCS CUJIbHBIN y3KUU
IIOTOK BO3[yXa C IOYTH T'OPU3OHTAIBHOM OChI0, UMEIOLIMNH MECTO B BEPXHEH
Tponochepe Wik B HIDKHEH cTpaTocdepe W XapaKTEpU3YIOMIUICS OOJIbIIMMU
BEPTUKAIbHBIMU U TOPU30HTAIBHBIMU T'PAIMEHTAMU CKOPOCTU BeTpa. HrbkHuit
npesiesl CKOPOCTH BETpa Ha OCU CTpYHHOro TeueHus paseH 30 m/c.

Crpyiiabie TeueHus ObUIH OTKPBITH B Hadane 40-x rogoB XX Beka. Camo-
JeThl, IeTaBmue Ha BricoTax 8—10 kM co ckopoctsamu 300— 400 km/4, HEO-
HOKpaTHO NONAaJajy B 30HBI CHJIBHBIX BETPOB U TEPSIM CKOPOCTh. M3BECTHBI
CJly4au, KOT/1a BETPbl OKa3bIBAIMCh HACTOJIBKO CUIIBHBIMHU, YTO CAMOJIETHI TEPSI-
JIM CKOPOCTbh MOJIHOCTBIO U OCTABAJIMCh NIOYTH HEMOJBHKHBIMH, KaK Obl MOJBE-
HIeHHBIMU. M3ydeHnemM CTpyiHbIX TE€UEHUN CTAJIM 3aHUMATHCSI YUEHbIE MHOTUX
ctpan. CtpyiiHble TedeHHs ObUTH OOHAPYKEHBI MOYTH BO BCEX paliOHaX 3€MHO-
ro mapa.
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CrpyiiHoe TedeHHme oOpa3yeTrcs Haj (PpOHTaIbHOW 30HOM, IJie TOPHU30H-
TaJIbHBIA TPAJAUECHT TEMIIEPATyPbl OCOOEHHO BEJHK, @ TOPU3OHTAIBHBIA T'PaIN-
€HT JaBJICHUSI TOKE OBICTPO PACTET C BBICOTOM, CO3/1aBasi OYE€Hb OOJIBIIME CKO-
poctu Betpa. HanpasneHne CTpyWHBIX TEUEHUH — 3alaJHOE, KPOME IKBATOPH-
QJIbHBIX CTPYMHBIX TEYEHUW, UMEIOIIUX BOCTOYHOE HalpasieHue. MakcuMaib-
Hasi CKOPOCTh BETPA OTMEUYAETCSI HA OCU TEUEHHMS U COCTABIISIET B CPEIHEM 45—
55 m/c. Ho HaGmoganuce CTpyHbIe TEUEHUS, UMEBIINE CKOPOCTh 0kojio 200
M/c. llupuna Teuenus konednercs ot 300 mo 3 000 kM, HO B OOJBITUHCTBE
ciaydaeB He npesimaer 1 000—2 000 km. BepTukanbHasi POTSKEHHOCTh Te-
YEHUS Yallle BCErO0 COCTAaBJISIET HECKOJIBKO KMJIOMETPOB. B yIMHY cTpyiiHbIE TeE-
YEHUs1 MPOCTUPAIOTCS HAa THICAYM KUJIOMETPOB, @ MHOIAA OMNOSCHIBAIOT BEChH
36MHOMU map. Beicota ocu CTpyWHOTO T€UEHUS HAJl 36MHOU MMOBEPXHOCTHIO KO-
aebnercs or 6—12 kM BO BHETPONMUYECKHUX MHpoTax 10 11—16 kM B cyOTpo-
MUKaX, a Y CTPaToc(hepHbIX CTPYWUHBIX TEUSHU COCTABISIET 25—35 KM.

CrpyiiHble TeueHus yacTto HaOmonaoTcs Haa EBporeiickoit TeppuTtopueit
CCCP u 3anagnoit Cubupsio B nosce S0—60° c.iui., a Takxe Haag MoHroiue,
Kuraem u SAAnonueii. CusibHbIE CTPYITHBIC TEUEHUS UMEIOTCS BOJIM3H BOCTOUYHBIX
oeperoB CIIA u B paiione bpuranckux octpoBoB. CTpyiHbIE T€UEHUS Mpea-
CTaBJISAIOT OOJIBILION HAyYHBIM W MpakTUYecKuil uHTepec. OHM MEPEeHOCAT IO
36MHOMY IIApy Pa3jIMYHbIE IPUMECH, B TOM YHUCJIE IPOIYKTHI pacrajaa paauo-
aKTHUBHBIX BEILECTB, YAaCTUIIbI MbUIH, nemia. Oco0oe 3HaueHue UMEIOT CTpYi-
HbIE TE€UEHHMs I aBUALMHM. BCTpeuHOe CTpyWHOE TEYEHUE YMEHBIIAET CKO-
pPOCTh MOJIETA, a TONMYTHOE YBEIUYUBAET €€. B cTpylHOM TEUEHUU Pa3BUBACTCS
CWIbHas TypOYyJIEHTHOCTh, BbI3bIBaroIlas 00JITaHKy camojeToB. [loaTomy yuer
CTPYHHBIX TECYCHH OYECHb BAXKEH MPH METEOPOJOTUYECKOM OOECIEeYSHHUH II0-
JIETOB aBHAIUU.

Mpycconwnr (0T apabckoro «maycum» — Bpems rojia). MyccoHbl — yCTOM-
YUBbBIC BO3/IYIIHBIE TEUCHHSI B HEKOTOPBIX 001acTAX 3eMJIU, ABAXKIbI B TOJ Me-
HSIOIIHUE CBOE Mpeo0agaroriee HallpaBieHUe Ha TPOTHUBOIIOIOXKHOE WITH OJIH3-
KO€ K IMIPOTUBOIOJIOKHOMY. B Kaxk/10i1 MyCCOHHOM 00J1aCTH UMEIOTCSI 3SMMHUM 1
JIETHUI MYCCOHBI, HaIIPaBJICHUS KOTOPBIX MPOTUBOIOJIOXKHBI. OJHAKO HU 3U-
MOW, HU JIETOM OCHOBHOE€ HAIIPaBJIEHHWE BETPA B MYCCOHE HE COXPAHACTCS He-
NPEPHIBHO, TaK KaK MYCCOHHAsl IIUPKYJISIUS SBISETCS YacThiO OOIIEH ITUPKY-
Jsuuu atMoc(dephbl U 4acTO COYeTaeTcs C IPYruMu ee aneMmeHtamu. [loatomy
KpOMe BeTpa IMpeo0saJaroniero HamnpaBieHus, KaKk B JIETHEM, TaK U B 3UMHEM
MyCCOHE HaOJI0/Ial0TCsl TaK)KEe BETPHI APYTUX HarpaBieHui. B nepexonnbie ce-
30HBbI (BECHOM U OCEHBIO), KOT/Ia MPOUCXOJAUT CMEHA MYCCOHOB, YCTOMYHUBOCTh
BETPOBOT'O PEKUMa HAPYILIAETCH.

MyccoHHas UPKYJIAINS U3MEHSET CBOE HalpaBlieHnEe Ha 00paTHOE B CBSA3U
C MEKCE30HHBIM HM3MEHEHHEM pacCTpeeieHus] aTMOCHEpPHOTo JaBJCHUs, T.€.
KOorja npeodiafarouii TOPU3OHTAIBHBIN TPaJUEHT JIaBJICHUS PE3KO MEHSET
cBoe HampapieHue. CreaoBaTelbHO, MYCCOHBI HAOMIOJAIOTCS B TEX paloHax
3emiu, ¢ B TEYEHUE OJHOTO CE30HA MpeodiaaacT Wi LUKIOH, WM aHTHUIU-
KJIOH, & B TEYEHHUE JIPYTOro C€30Ha — MPOTUBOIOJIOXKHAsI Oapuyeckas cucTema.
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OpHako TaM, r€ B TEYEHUE OJAHOTO M TOIO )K€ CE€30HA LIMKJIOHBI U aHTULUKJIIO-
HbI 4aCTO CMEHSIOT APYT ApPyra, pekKuMM BeTpa O4eHb HeycTtonuus. Hanpumep,
HaJ OoJibluel YyacTbio EBpornbl MyccoHbl HE HaOmogaoTed. Pasnnyaror Tponu-
yeckue (WM 3KBaTOPUAIIbHBIE) U BHETPOIIUYECKUE MYCCOHBI.

Tponuueckue mycconpl BOSHUKAIOT B PE3yJIbTATE JIETHETO CMEUICHUS SKBa-
TOPUAJIBHON 30HBI HU3KOT'O JaBJEHUS B 0oJiee BBICOKHE MIUPOTHI CeBEepHOTO
MOJyIIapusi U 3MMHETO BO3BPALICHUS €€ K IKBATOPY, @ MECTAMHU JTAKE Nepexoa
B OxxHoe nonymapue. COOTBETCTBEHHO CMEIIAIOTCS U CYOTpONMUYECKHUE aHTH-
LIMKJIOHBI. BcelieicTBue TaKoro MeKCE30HHOTO CMEIIEHUS! IEHTPOB JIEUCTBUS B
HEKOTOPBIX 00JAaCTSIX DKBATOPHAIBHBIX HIMPOT MPOUCXOJMUT pe3Kas cMeHa Ha-
IIPaBJICHUSI BETPA OT CE30HA K CE30HY. 3UMHHI CEBEPO-BOCTOYHBIA MYCCOH B
Wunuu u Adpuke coBmanaer ¢ maccataMu U ycunupaet ux. HaoGopot, neTHuit
FOT0-3aI1aJIHbIi MYCCOH IMOJHOCTBHIO HApPYILIAET CEBEPO-BOCTOYHBIE I1acCaThI.
Oco0eHHO OTYETIMBO YCTOMYMBAsE MyCCOHHAsl MUPKYJISAIUS MPOSBISECTCA Tam,
rie HauOojiee 3HAUYUTENIbHBI TOPU3OHTAIbHBIC TPAJUEHTHI J1aBJICHUS, T.C. TIE
BEJIMKHA TPAJUECHTHI TEMIIEPATYPbl. XOPOUIO BBIPAXKEHBI MYCCOHBI B CEBEPHOU
gactu Muamuiickoro okeana u B FOxHOM A3uH, TI€ 3HAYUTEIBHBIE MEKCE30H-
HbIE MU3MEHEHMSI TEMIIePaTyphl MONyIIapuii 00YCIOBJICHBI TEM, YTO OTPOMHBII
MaTepuK A3UM CUJIBHO MPOTPET JIETOM U CHIIBHO OXJIAKICH 3UMOM.

Buemponuueckue mycconsl B OCHOBHOM CBSI3aHBI C TEM, YTO HaJ HEKOTO-
PBIMH KOHTMHEHTAMU 3MMOM YIEpP>KHMBAIOTCSl YCTOMYMBBIE 00JACTH MOBBIIICH-
HOTO JIaBJICHUs, a JETOM — 00JIACTH MOHMKEHHOTO JaBiieHus. BeneacTaue ato-
r0 pe3KO U3MEHSAETCA B TEYEHHME T0Jla U HAIPaBJICHUE LUPKYJSALUU BO3yXa.
Oco0eHHO 3TO 3aMETHO Ha BOCTOYHBIX MOOEPEKbAX MATEPUKOB. XOPOIIO BbI-
pakeHa Takash MYCCOHHAasl LIMPKYJISALMS Ha BOCTOUHBIX Oeperax Asuu. 3UMoM
BCJIE/ICTBUE AHTUIUKIOHUYECKOW LMPKYJSIMM HAJl Cylled BETpbl Ma mnode-
PEXbAX HAIPABIICHBI C CyLIX Ha MOpe. JleToM, Korga Haj CylIed yCHUIIMBAETCS
LIVKJIOHWYECKAsd LUPKYJIALMA, BETPbl HAIIPaBIEHBI C MOPs Ha CyIlly. XOpOIIO
BBIPa)KEHBI BHETPOIIMYECKME MYCCOHBI Ha poccuickoMm [lampHem Boctoke, B
Kurae, SAnonun.

MyccoHbl OKa3bIBalOT 00JIbIIIOE BIMAHME Ha Oroay u kiaumat. Hampumep,
Ha JlasbHeM BocTOke 3UMHUI CEBEpO-3allaHbIi MYCCOH IPUHOCHUT CYyXOW U
XOJIOAHBI KOHTUHEHTAJIBHBIN BO3yX, CWIIBHO OHMWXAET TEMIEPATYpPy U JIeJIa-
€T 3uMy Majoo01a4Hoi U cypoBoil. Bo BrnanuBoctoke, HaxosmiemMcss Ha IIH-
pore Coum, 3UMON XoJoaHee, yeM B ApxaHrenbcke. JleTHuil Xe ro-
BOCTOYHBIM MYCCOH NPUHOCUT CIOJIa C OKeaHa U SIOHCKOrO MOps BIIaKHBIN
IPOXJIAAHBINA BO3TyX € OOJIBLIIMM KOJIMYECTBOM OCAJKOB M YaCTHIMU TyMaHaMHU.
JleTHuii Tponnueckuii MyccoH B FOxHOM A3uu Takke TPUHOCUT OTPOMHOE KO-
JIMYECTBO OCAJIKOB, YTO AACT BO3MOXKHOCTH 3aHUMATHCS 3EMIICIACIUEM B ITHUX
paiioHax.
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5. KIMMAT U XO3AMCTBEHHAS JEATEJBbHOCTH

[ToneiTaemcs B OGIIIGM BUJC paCCMOTPETh TC IMPCACTABIICHUSA O KIIMMATC,
KOTOPbIC CYHICCTBYIOT IIPHW OLCHKC BJIIMAHWA KJIIMMATa HAa OCHOBHBLIC CTOPOHBI
ACATCIIBHOCTH YC€JIOBCKA.

5.1. IlpousBoacTBO 3epHA

N3BECTHO, YTO OCHOBHOW KYJIBTYPOH, ONPENEISIIOUIEN COCTOSIHUE ITPOAO-
BOJILCTBEHHOI 0a3bl CTpaHbl, Aa U BCEr0 MUPA, CYUTAETCS 3€PHO: MIIEHULA, KYy-
Kypy3a, puc — B 3aBUCUMOCTH OT PErMOHA U MECTHBIX YCJIOBHIA.

B Hacrosimiee Bpemsi MpUPOCT HACEJIEHHS] B MUPE 3a TOJl COCTABIIAET OKOJIO
100 muH. yenoBek (OoJiee 1MOMOBUHBI B A3un). [IoHATHO, 4TO PUPOCT 3epHA
JOJKEH COOTBETCTBOBATh NMPUPOCTY HaceneHus. I1o onenkam, 1 TOHHBI 3epHa
JIOCTaTOYHO, YTOOBI MPOKOPMUTH 3 uenoBeka (B roa). OaHaKo cieayer y4ecTb,
4YTO B PSAAE CTPaH YMEPEHHOI'O KJIMMAaTa 3€pHO UCIIOJIb3YETCS M KaK KOpMOBast
KyJbTypa JUIsl CKOTa, TAaKUM 00pa3oM, KOJMYECTBO 3€pHA, HEOOXOMMOE Ha JTy-
mry desioBeka gocturaet 800 — 1 000 .

[Ipornecc pocta MpoU3BOJICTBA 3€PHA MOKET UITU ABYMS MyTSAMHU: 3@ CUET
OCBOEHHS U paclaxWBaHUs HOBBIX 3€MEJb, & TAKKE MOBBIIICHUS YPOKATHOCTH.
[ToTenunanpHBIE BO3MOKHOCTH ISl 3TOTO cyliecTBYIOT. OnHako oOecrieueHne
pocTa MpOJOBOJIBCTBEHHON 0a3bl HEMUHYEMO CTAJIKMBAETCS, C OJJHOW CTOPOHBI,
C 3aBHCUMOCTBIO YPOKaWHOCTH OT KJIMMAara, C IPYrod — C BO3LACHCTBHEM XO-
3SIMCTBEHHOM JEATEIbHOCTH, B TOM YHCJIE IPOLIECCA OCBOCHUS HOBBIX 3E€MEIb
Ha OKPY’Kalollylo cpeny U kauMar. He BgaBasch B OMCaHWE PacyeTOB, MOKHO
OLICHUTh MPUPOCT MPOU3BOJCTBA 3€pHA B 1,3 MIIpA. TOHH B roji, MPUYEM C yye-
TOM YBEJIUYEHHS YPOKaWHOCTU. DTOro AOCTATOYHO JJisi oOecreyeHus: mpoio-
BOJICTBUEM JIOMIOJHUTEIBHO MPUMEPHO 2 — 3 MIIPJ. YEJIOBEK, a MPUPOCT Hace-
JICHUS O’KUJIaeTCcsl 0oJiee 3HAUUTEIIbHBIM.

bbu1o 3amedeHo, 4TO YypOXKaMHOCTh MILIEHUIIBI 3HAYUTEIBHO KOJIeOJIeTCs
roz oT roga. B 6omnee BnaxkHbIe U MPOXJIAAHBIC T'0J1a YPOKANHOCTH BBIIIE, YEM B
TeruIbie, TeM Ooiiee kapkue. B To ke Bpems B 1ieJoM Ha 3emiie HaOIroaaeTcs
TEHJICHIINM TOTEIUIeHUs1 KiinMaTa. [103ToMy COBEpIIEHCTBOBAHUIO TEXHOJIOTUI
CEJIbCKOXO3SIICTBEHHOTO TPOU3BOJICTBA CIEAYET YAENIATh O0JIbIlIe BHUMAHUS.

[Ipu 3KCTpEeMaNIbHBIX KIMMATHYECKUX YCIIOBUSX MPOU3BOACTBO 3€pHA MO-
xeT nagath 10 50-60 %. MakcumanbHble YpoKau MOTYT IPEBBIIIATh CPEAHUE
B 1,4-1,5 pa3. Haubonee yacto orkioneHus He npepbimaroT 10-20 %. Ho naxe
U 9TU KO0JIeOaHUsl BECbMa CYILECTBEHHbI U YKa3bIBAIOT HA TECHYIO 3aBUCUMOCTb
CEJIbCKOXO03SIMCTBEHHOTO ITPOU3BOJICTBA OT KIMMAaTUYECKUX YCIOBHIA.

Tak, nnsa kykypy3sl B Aprentune u CIIA nepexonx K CHIbHOMY IOXOJIO-
JAQHUIO BBI30OBET YBEIMYEHUE YPOKAMHOCTH Ha 7—8 %, a MOTEIJIEHNUE - K CHU-
KEHUI0 ypoxas Ha 3—4 %.

[ns puca B Muauu n Kurtae u noremienue, 1 N0OX0J0JaHUE JAET HE3HAYU-
TEJIbHOE CHUKEHHUE YPOKANHOCTH.

B Kanazne pe3koe noxonoaaHue KIMMaTa CHU3UT YPOKAUHOCTb IPUMEPHO
Ha 10 %, a noTeruieHne yBEIUYUT YpOxKaHHOCTb HA 6—7 %o.
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Knumarnueckue yciaoBHusi MOTYT OTPaHMUYMBATh WM CIIOCOOCTBOBATH Pa3-
BUTHIO OOJIE3HEN pAaCTeHUH, KOJIMYECTBY BPEAUTENICH, YTO, €CTECTBEHHO, BIIHSI-
€T Ha IPOU3BOJICTBO CEIBCKOXO35MCTBEHHON ITPOTYKIIUH.

KinmaTtuyeckue ycioBusi BIMSIOT U Ha NPOJYKTUBHOCThH >KMBOTHOBOJICT-
Ba, MPUYEM MOCIEICTBUS KIMMAaTUUECKUX aHOMAJIUM, HalpuMep 3acyxa, OyayT
CKa3bIBThCS HA KUBOTHOBOJICTBE €I11€ HECKOIBKO JIET CITYCTS.

Bce 310 BMecTe B3siToe elie 6oJiee 000CTpsieT MpoOIeMy B3aUMOICUCTBUS
KJIMMaTa U CEeNbCKOXO035UCTBEHHOIO0 MPOU3BOJICTBA U JIETAET €€ Bce OoJiee ak-
TyaJIbHOM, a 3aTpaThl HA U3YYEHUE KIIMMaTa — PpEHTA0EIbHBIMU.

5.2. Kiimmat 1 pbIOHOE X0351iICTBO

PbIOHBIN MPOMBICENT COCTABISET BEChbMa CYIIECTBEHHYIO JIOJIFO B MPOIYK-
Tax MUTAHUS, & B HEKOTOPBIX PETMOHAX MUPa — MPe00I1aJaolLyIo.

Cornacno nanasiM ®AO (BcemupHasi opranuzaius 1Mo Mpo0BOILCTBUIO)
no0bIua pbIOBI BEJIETCS BECbMa HEPABHOMEPHO. B OTAENbHBIX peruoHax «Imoro-
JIOBbE» HEKOTOPBIX MOPOJI PhI0 MOXKET PE3KO MEHATHCSA. 3a MOCIEAHUE JeCATUIIe-
TUSI HAaHOOJIBIIINK POCT MPOM3BOJICTBA phIObI HaOmonancs B 30-e roapl XX Beka
(67 % exerogHo). [TocteneHHo OH yMeHbLIazics, HO B 1960-e ronpl CHOBa BO3-
poc. B 1970 r. 6b1u1 muk 1006141 peIOBI — 26,5 MIIH. TOHH U JIajie€ — CHHKEHUE.

Teoperuueckne pacueTbl MOKAa3bIBAIOT, YTO OOIEEe KOJIMYECTBO MHUPOBOM
Onomacchl, TOCTYynHOW 1 ynoBa, — 640 MiH. TOHH, Kpuist — oT 750 MuH. 110
1,35 mapa. tons. Celtyac kpuiist J0ObIBatOT Bcero okoyio 20 ThiCc. TOHH. Takum
00pa3oM, NOTEHIMAT PHIOHOTO MPOU3BOJICTBA TAUT OTPOMHBIE PE3EPBBI, PEILIAI0-
11ee 3HaYeHHE MOXKET UMETh YIYUIIEHHE TEXHOJIOTHI phIOHOTO MPOU3BO/ICTRA.

N3meHeHnue BOCIPOM3BOACTBA PbIO, MHUrpainusi pblOHBIX KOCSKOB (Map-
HIPYThI) 3aBUCAT OT KJMMara. Tak, nepuojly NocIeAHEero NoTereHus, CBA3aH-
HOTO C YCHUJICHMEM 30HAJIbHOW LUPKYJSIUU, COOTBETCTBOBAIM INEPEMEILICHHUS
HEKOTOPBIX KPYMHBIX MOPOJ PbIO K ceBepy. 3aBUCUMOCTb ATUX TMEpPEMEIICHUM
OT KiMMarta oueBuiHa. Hanbonee sipkuii mpuMep — yBeJIMYEHUE YJIOBA TPECKU Y
oeperos ['pennanaun:

1908—1910 rr. — B mpuOpex’HBIX BOAAX TPECKU MPAKTUYECKH HE OBLIO;

B 1912 r. — ee BbUIOBMIIM 24 THIC. TOHH;

B 1930 r. — 70 TBIC. TOHH;

1950-1960 rr. — 450 ThIC. TOHH.
B nocnegnue rofibl JIOB TPECKU 3alpellleH B CBSI3M C MPAKTUYECKUM HC-
Ye3HOBEHUEM ee y Oeperos 3amagHoii ['permanuu.

OOBsICHSIETCS 9TO, TJIABHBIM 00pa30M, H3MEHUBIIUMHUCS TEMITEPATyPHBIMU
U IUPKYJSIIMOHHBIMU YCJIOBUSIMH B OKEaHE B PE3yJIbTaTe U3MEHEHUSI peKUMa
oOmielt MUPKyIAIUU aTMOC(hephl U HAYaBIIETOCS TOXOJIOAAHMS KIIMMAaTa B JIaH-
HOM paiioHe. B 3aBUCHMMOCTH OT MOPOABI YUCIEHHOCTh PhI0 MOMKET YBEJIUYH-
BaThCA MPU MOTEIJICHUU (HOPBEKCKAs Celb/b, SIMOHCKAs U aJipuaTUUecKas cap-
JIMHBI) WIHM MPU MOXOJIOJJAHUU (IIBEICKAs CEJIbJIb).

WNuorna npu Manbix WK MEAJIEHHBIX KOJEOAHUIX KJIMMaTa HaOt01at0TCs
OoJIbIIME aMILTUTY/IbI KOJieOaHUil PhIOHOTO MPOMBICIIA, MHOT/AA CPAaBHUTEIHHO
KOPOTKOIIEPUOANYHBIE.
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ABnenue Dnb-HuubO CBSA3aHO C KOJIEOAHMEM YHCICHHOCTH aHUYOYCOB Y
3anmagHbix OeperoB FOxHol Amepuku. OHO 0OYCIOBICHO MOABEMOM TIyOHH-
HBIX XOJIOJAHBIX BOJ, BBI3BAHHBIM CJIOKHBIM B3aMMOJICHCTBHEM OKECAHUYECKUX U
aTMOC(epHBIX MPOIIECCOB. B 3TOM pernoHe 3HAYUTENIBHO KOJIEOJIETCS YUCIICH-
HOCTh aHUYOYCOB. B X0JIOJHBIN Meproj T€UEHUS YJIETaIOT MTHUIIbI, MTOEIAIOIINE
AHY0YCOB, [I0OITOMY YUCIIEHHOCTh MOCJIEIHUX pacTeT. MakCUMaJIbHBIN BbUIOB B
1965 r. coctaBua 18 MIIH. TOHH, a mocJie ocyiadaeHus Dib-HUHBO YMCIIEHHOCTD
yJI0Ba CoKpaTuiiach A0 4 MJIH. TOHH, a B 1972-1973 rr. naxke 1o 1 MJIH. TOHH.
Takum 00pa3om, KojebaHHE yJIOBa aHYOYCOB — pe3yjbTaT KIMMATHYE€CKOTO
BIIUSIHUA. A OHO, B CBOIO OYEpPE/lb, CKA3bIBACTCS HA 3aBUCMMOCTH MEXY XHIII-
HUKOM (TITHIIBI) U €T0 KEPTBOM (aHUOYCHI) U C MEPUONIHOCTHIO 6—10 J1eT.

OTOT nmpuMep yKa3bIBaeT Ha BO3MOXKHOCTh BEChbMa CJIOKHOTO HEJIMHEWHO-
ro B3aUMOJCHCTBUS MEXKIY KIMMATHUYCCKUMHU aHOMAIHMSIMHU U PBHIOHBIM MPOU3-
BOJICTBOM CO CIBUTOM BO BpeMEHH. B Halie BpeMs HE yJaeTcsi BHIBECTH IPO-
CTBIX 3aBUCHUMOCTEH, JOCTATOYHO HAJEKHBIX JIJIsi MPOTHO3a PHIOHOIO MPOMBIC-
Ja, TaK KaK Ha TEMIEPATypy BOJbI (TCUEHHUS) OJJHOBPEMEHHO BIIHUSIOT COTHEY-
Has pajualus, HalpaBJjieHUe U CKOPOCTh BETpA.

Ha BHYyTpeHHHX BOJOEMax pa3MHOKCHHE PBIO 3aBHCHT OT TEMIIEPATypPbl
BOJIbI, OT KOJIMYECTBA KOpMa. A KOpPM, B CBOIO OYEpE/ib, MOMAAET B PEKY MPHU
pazyinBax.

[Togsem ypoBHs o3epa MBepy B 3amOuu Ha 6 M B 1962-1964 rr. npuBen k
yBEIMYEHHIO 00beMa peIOHOTO Mpombicia B 4 pa3a. Ho B uctopun 3Toit cTpanbl
ObUIM MEPUO/IbI, KOTJIa 03€pO MOJHOCTHIO MEPECHIXANIO, U MTPOUCXOAMIIA MACCO-
Basg rubesib pbIObl, TUINONOTAMOB M KPOKOAMWIIOB. DTO IEJIIMKOM CBSI3aHO C
KIIMMAaTUYECKUMHU YCIOBHSIMHU.

Crnenyer y4uThIBaTh, YTO KPOME KIMMATHYECKUX YCIOBUN Ha 00BEM J0-
ObIuM PBIOHI (T.€. HA €€ YUCICHHOCTh), OCOOEHHO B MaJIbIX BOJIOEMAX, BIIUSIIOT
Takue (PaKTOpbI, KAaK HEOTPAHUYCHHOE Pa3BUTHE PHIOOTOBCTBA WIIM 3arpsi3He-
HUE BOJ. B Takux ycloBUSAX BO3JCUCTBHE KIIMMATa, a)Ke B MAJIbIX MacIiTadax,
MOJKET PE3KO TMOBJIUATH Ha YUCIECHHOCTh PHIO U HA CTPYKTYPY BHIIOB PHIOHOTO
coo011ecTBa.

5.3. KnuMaT u BoJgHOe X03iCTBO

BnusiHne BOAbpI Ha BCE BUABI XO35IMCTBEHHOM JIESITEIbHOCTH OTPOMHO. be3
BOJIBI HEBO3MOKHA XW3Hb U )KUBOTHBIX, U PACTEHUM, U, ECTECTBEHHO, YEJIOBE-
ka. [ToaTomy mpoGiema B1aroo60poTa — eHTpasbHask B KIMMATOJIOTHH.

KpyroBopot BoasI B IpUpoAE MPOUCXOIUT HEMPEPBIBHO. EKErOTHO OKOJIO
505 kM’ BOJIBI UCIIApsETCsl C TOBEPXHOCTH OKeaHa;, ¢ KOHTUHEHTOB (03€epa, pe-
KU, PACTUTEJIbHBIA TOKPOB) UCTIAPSAETCA OKOJIO 72 KM® BOJIBI.

3a TOT ke mepuoi okoyo 458 KM 1omajgacT B OKeaH B BUJC OcajakoB, 47
KM’ — BBIMA/@eT Ha CyIny. Takoe ske KOIMIECTBO BObI BO3BPAIIACTCS 0OPATHO
B MUpOBOI OKEaH 4epe3 peYHOU CTOK.

OTKJIOHEHUS OT 3aMKHYTOCTH B 3TOM IIMKJIE MOTYT OBITh CBSI3aHBI C HAKO-
IJIEHUEM BJIard, BbIMajarouied B AHTapKkTuze, ['peHnaHauu B BUAE CHEra u
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apaa. M3 oTux palioHOB MPOUCXOAUT OTTOK BOJIBI B BHUE alicOEproB, MEPEeHO-
CAILUXCS B YMEPEHHbBIC IIUPOTHI.

B nenHukoBy0 310Xy ypoBeHb MUpPOBOro okeaHa ObLI Ha 85 M HHUXKE CO-
BPEMEHHOI0, a Bjara ObljIa NepeKkaueHa B JICAHUKU MOCPECTBOM BJIaroooopo-
Ta. Jlroboe TasHHE JIEAHUKOB IMPHUBEAET K MOBBLIIIECHUIO YPOBHS MUpOBOro
OKeaHa.

Bosa Tpebyercst sl OBCEIHEBHOI ku3HK uenoBeka (ot 900 mo 1400 M’
B ro11). Boma HyXHa 1711 OpOIIEHUS TOJIEH, MOCKOJIbKY Ha TaKUX TOJISIX YpO-
YKaHOCTb peajibHO yBennuuBaetcs. Ha snepruu Bojsl padotaror I'DC.

PacueTrsl moka3pIBarOT, YTO M3 OOIIEr0 CTOKA BOJIBI HAa HYXKJIbI YeJIOBEYe-
CTBa HYHO M3bIMaTh OK0JIO 10 KM® BOJIBL, T.€. OKOJIO 25 % rOZOBOTO CTOKA.

Oco0eHHOCTH KJIMMaTa BIIMSIIOT HAa COOTHOIICHHE MEXIY CPEIHEH roio-
BOH MOTPEOHOCTHIO B BOAC M HEOOXOIMMON €MKOCTHIO BOAOXpaHUIUI. M3me-
HEHHUsI TeMIIepaTypbl Ha HECKOJIBKO I'PaJyCcoB OyayT BIUATH Ha 3TO COOTHOIIIE-
HUE, TMOATOMY TPOTHO3 MOXKET YMEHBIIUTh HEOOOCHOBAHHBIC 3aTpaThl Ha
CTPOUTENBCTBO BOAOXPaHWINI Ayl uppurauuu, 1 ['9C, HakoHel, Ha KOJH-
yecTBO caMux ['DC B 3aBUCUMOCTH OT paCcU€THOM MOIIIHOCTH.

J{7s1 3TOTr0 HAJI0 UMETH TPH THUIIA KIMMATUYECKOU HH(GOPMAIIUU:

® JUIUTEJIbHBIE PSAJIBI MHCTPYMEHTAIBHBIX W3MEPEHUN TeMmepaTyphbl, OCaj-
KOB, UCITAPEHUS;

® [MAJICOKIIMMATHYCCKYIO HH(DOpMAIIHIO;

® [POTHO3bI OYAYIIMX U3MEHEHUM KJIMMaTa C YYETOM KaK €CTECTBEHHBIX, TaK
¥ aHTPOIIOTCHHBIX (PaKTOPOB.

5.4. Kaumar u Jieca

Jleca — BaXXHEWUIIMI UCTOYHUK CHIPbs U IIPOJIOBOJILCTBUS, KPOME TOTO, JIE-
ca OCYIIECTBISIIOT OPraHUYECKYIO CBSI3b OMOC(EpHI CO BCEHl KIMMaTHUECKOMN
cucremoit. Jleca mpeacTaBisitoT BaxkHOE 3BeHO B Kpyroodopore CO,/O,. Onu
e B APEBHOCTHU SBWJIUCh UCTOYHUKOM YTJIsl, HETH, rasa.

Jleca oueHb YyBCTBUTEIbHBI K U3MEHEHHUIO KJIMMaTa, O YEM MOXHO CYJIUTh
0 KOJIbLIaM CPE30B JepeBheB. B cBOIO oyepenb, KpynmHOMACIITaAOHbIE U3MEHE-
HUS JIECHOTO MOKPOBA OTPAXKAIOTCS HA KJIMMATE B PETMOHAIBHOM HIIU TI100aihb-
HOM MacITadax.

IToBepxHOCTH 3eMHOTO 11apa paBHa 510 MIH. KM, MupoBoil OKeaH 3aHHU-
MaeT TOBEPXHOCTb 361 MiIH. KM?, cymra — 149 muH. kM”. 120 MiTH. KM” IOKDBITO
PaCTUTENBHOCTHIO (BKIFOUAsi TYHAPY, CTeNH, OonoTa u T.11.). Jleca 3anumarot 50
MIIH. KM, T.€. 33 % cy1n.

B pesynbTare ¢orocuHTE3a ro0BO€ MPOMU3BOACTBO OMOMACCHI B Iiepepac-
YeTe Ha CyXyko Maccy cocTapiser 155°10° TOHH B roj — 3TO ¢ y4eTOM OKeaHa.
Ha nommo neca npuxoaurest 65°10° Tonn. Jleca — camast IpOLyKTHBHASL OPTaHH-
yeckass cucreMa. [IpoayKTMBHOCTH JIeCOB B 2—3 pa3a BbIlIE€ NPOLYKTUBHOCTH
JOPYTUX TUIOB PACTUTEIBHOCTU CylIU U noyTH B 10 pa3 Gosblie NpoayKTUBHO-
CTH OKeaHa. Jleca OTBETCTBEHHBI 32 TOJOBOM OOMEH, B YACTHOCTH 3a yTIEpO/I-
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HBI ¥ KHCJIOPOJHBIC IHUKJIbI: OHU IOTJIOMIAKT OKOJIO 119-10° Toun CO, " BHI-
nemsiiot B armocdepy 86°10° ToHH kucnopoza.

Oxkono 53 % MUpPOBBIX 3alacoB Jieca COCTABJISIOT TPOIUYECKUE Jieca.
I'naBHbI NecHOi KoHTHHEHT — FOsxHas AMepuka — 11 muH. km”. Bonbime 3a-
1achl Jieca pacroJioKeHbl B 30He 46—65° ceBepHOM MMPOTHL. 1 TpamMM CyXoro
BelecTBa ApeBecunbl gaet 17-21 xJlx Tera npu cropanuu. Takum oOpazom,
B CPEIHEM B APEBECHOM OGroMacce akkymymuposano 1,2:10%" Jix. Jleca BIusioT
Ha TEIJIOBOW OajlaHC HaIlled IJIaHeThI, BIAaroo00poT, peYHON CTOK, JUHAMHUKY
aTMoc(epsbl, ee Ta30BbIi U a’pO30JIbHBIN cocTaB U Jip. Jleca moriomarT codi-
HEUHYI0 pajuamuio — 67 JIx/M’; 1ouBa, JIMIIGHHAS DPACTHTEIBHOCTH, — 33
Thox/v>.

[ToreHuunanbHbBIe WMCHApEHUs HAJ JecoM cocTaBisiloT 850 Mm/ron, Han
NMo4BOM 0e3 pacTuTeNbHOCTH — 425 mm/roa. IIMOTHOCTH JIECHBIX MacCHBOB
BJIMSIET HAa COCTaB BO3/JyXa M dHEpreTuueckuil OanaHc rmiaHeTsl. B cBoro oue-
peab, U3MEHEHHUS! COCTABIIIOIIMX YHEPreTUYECKOr0 U BOJAHOIO OajlaHca CKa3bl-
BAETCS HA MPOAYKTUBHOCTH Jieca. OHA 3aBUCUT OT TEMIIEPATYPBI CAMOTO TEILIO-
ro Mecsla JieTa, TOA0BOr0 KOJWYECTBA OCAJAKOB, MPOAOJKUTEILHOCTA BEreTa-
TUBHOT'O MEPUO/Ia, UCTIAPEHHUS, PAIUAIIMOHHOr0 OalaHca U IPYTruX NapaMeTpoB.
B crpanax xojoaHOro KjMMara MOBBIIIEHHWE TEMIEPaTyphl CIIOCOOCTBYET YC-
KOPEHHOMY pPOCTY JIEPEBBEB, B CTPaHaX TEILIOTO KJIIMMATa POCT JEPEBLEB HE 3a-
BHUCHUT OT TEMIIEPATYPHI.

Knumarnueckue GayKTyaruy TOXXe OTpa)karoTcs Ha pocTe JepeBbeB. Tak,
10 Cpe3y JIepeBa, M0 €ro roJ0BbIM KOJIbLIaM, MOXHO IPOCIEAUTH 33 YCIOBHIMU
€ro >KM3HH, U J1a’K€ BOCCTAHOBUTH KJIMMAT MPOLLIOTO.

W3BeCTHO, YTO JIMHUM JIECOB B rOpax TECHO CBS3aHbl C KIIMMATOM, a HX
MOJIO)KEHUE C BBICOTOW MEHSIETCSl MPU U3MEHEHUsX KiMMara. B Tpommkax 3Ta
JIMHUS TPOXOAUT Ha BeIcoTe 5 KM (AHAbI, ['umanan), a B TyHIape — BOJIU3U
YPOBHSI MODSL.

5.5. KiimmMaT ¥ CTPOUTEILCTBO

Binusitaue kimMmaTta Tpu CTPOUTENIBCTBE OOBEKTOB UPE3BBIUAMHO BaKHO,
0COOEHHO B CTpaHax C PE3KO BBIPAXEHHOW BHYTPHUTOJOBOW KIUMATHYECKOMN
M3MEHYMBOCTBIO (YMEpEHHBIE, MPHUIIOISPHBIC MUPOTHI). Bee Buabl paboT — OT
IPOEKTA A0 CTPOUTEIBCTBA, B TOM YHCJIE JJOCTAaBKA MAaTEPUAJIOB — BCE 3TO CUJIb-
HO 3aBHUCHUT OT KJIMMara.

TexHuka u anmapartypa, IpeJHa3HaYCHHas ISl OJHUX KJIMMATUYECKUX YC-
JIOBUM, BBIXOJUT U3 CTPOSi TP paboTe B IPYTHUX.

Uccnenoanus, nposeaeHusie B CIIA, nmokasanu, 4TO NOHUKEHUE TEMIIE-
paTypsl Ha OJUH IpaayC MPUBEIO Obl K JOMOJHUTEIBHBIM pacxojaM Ha K-
JIUIITHOE CTPOUTENILCTBO U OACK Y ~ 10 MIIpA. 10U1apoB B IO, a yuiepo 310po-
BBIO JIIOJICH MPU ATOM OIICHUBAJICS OBl B CyMMY 47 MIIpJI. JOJIJIAPOB.

Oco0eHHO BayKeH dTall MpoeKTUpoBaHus. OT HETO 3aBUCHUT, CKOJIBKO OyJIeT
3aJI0’KE€HO JICHET B CTPOUTEIBCTBO.
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6. AHTPOIIOI'EHHOE 3AT'PA3SHEHUE ATMOC®EPBI

OT MHOTOYHCIICHHBIX BBIOPOCOB B arMocdepy IOCTYHarT pPa3INdHbIC
BpE/JHbIE BEIIECTBA. 3AaKOHOMEPHOCTH PACCEUBAHUS U YJAJICHUS STUX BEILECTB
u3 atrMocdepbl HEOAMHAKOBBI. PaccMOTpuM OCHOBHbIE M HauboJiee pacrpo-
CTpaHEHHbIE TPUMECH, 3arPSI3HSIONINE BO3AYX IOPOIOB.

Haubonbiiee BHUMaHue yaensercs uaMepeHusiM KonmeHTpauu SO,. Ok-
CUIbl Cephbl TIOCTYMAIOT B OCHOBHOM B PE3YyJIbTATE CKUTAHUS TOIUIMBA, COJEP-
JKAIIero cepy Ha TEIUIOBBIX A3JIEKTPOCTAHIMAX, pabOTalOIUX Ha TBEPAOM U
KUJIKOM TOIUIMBE, Ha METAJUTyPTHUECKUX MPEANPUITHUSIX, B KOTEIbHBIX U JPY-
I'MX OTONMUTENBHBIX COOpyx eHusX. KomuuecTBo BbIACISIEMBIX MPU 3TOM COETH-
HEHUH Cephbl 0Ka3aJI0Ch HACTOJIBKO BEJIMKO, YTO B MEPBYIO OUepe/Ib OBbLIO Opra-
HU30BaHO HaOroaeHne nMeHHO 3a SO,.

B armocdepy ropooB €XeroaHo MmocTymnaeT OT HECKOJIBKUX JIECATKOB /10
coter ToHH SO,, a B HauboIee KPyHbIX ropoaax u Goxee 10° 1. D10 cooTBeT-
CTBYET CPEAHUM KOHILIEHTPALMSIM B BO3JIyXE OT HECKOJBKUX COTBIX JOJIEH 0
0,5 mr/m’ SO,. MakcumanbHble 3HAYEHUSI BOJIU3U UCTOYHUKOB MOTYT IPEBBI-
math cpeauue B 5 — 10 pas. [lpudem 3Tu skcTpeMyMbl HAOJIIOAAIOTCS B OTIEIb-
HbIE JTHUA B T€X )K€ TOYKAX, IJI€ JI0 TOro ObLIX BIIOJHE MPUEMIIEMbIC 3HAUCHHUS.
Takoe cooTHouleHHe O0YCIOBIEHO OCOOEHHOCTHIO Pa3MEIEHUsT MCTOYHUKOB
BBIOPOCOB M KJIIMMATHYECKUMH YCJIOBUSIMU. B mepuoji omacHoOro 3arpsisHEHHs
Bo3ayxa B r. Jlonope (CIIA, 1948 r.) konuentpanust SO, gocturia 5,7 Mr/m’,
a B JIonnone Bo Bpems cmora 1952 r. konuentpanusa SO, cocraBuia 3,8 Mr/m>
(pu [TJIK B aT™MochepHOM Bo3ayxe, paBHOM 1itst SO, 0,5 Mr/ar’).

CepHHCTBIN Ta3 B XOJI€ MOCJIENOBATENbHBIX MPEBPALICHUN C KalelbKaMu
BoabI oOpaszyer H,SO,4. Ota dhoToxmmudeckas peakiusi 3aBUCUT OT MHTESHCHB-
HOCTHU COJIHEUHOW paJualuu, U OT KATAIMTUYECKUX COEAUHEHUU, K KOTOPBHIM
MOHO OTHECTH OKCHUJbI a30Ta, 030H U Aaxe ojedunsl. [loaTomMy B 3aBHCUMO-
CTH OT COJEP>KaHUS dTUX BEIIECTB B Bo3ayxe cooTHomeHnue SO, /H,SO4 mens-
eTCHl.

BTopbiM 110 3HAaUMMOCTH W3 BPEAHBIX BEIIECTB SIBISETCS OKCHJ yTiepojaa
CO — yrapusbiii ra3. OH nocTynaer B atMochepy B HauOOJIbIIEM KOIUYECTBE C
BBIXJIOITHBIMU Ta3aMH aBTOMOOWJICH, a TaKXe C BBIOpOCaMU MPEANpUITHI HED-
TSAHOU W HedTenepepabaThIBAIOIICH MPOMBIILIEHHOCTH, YEPHON METaJTypruu,
anekTpocTaniuid. Okcua yriepoaa oOpa3yeTcsl Mpu HEMOJHOM CrOpaHUU TOI-
auBa. KoiaumdecTBo ero 3aBUCUT OT KOHIICHTPALMM KUCIOPOJA, TEMIIEpaTyphbl
cropaHusi, BpeMeHHU NMpeObIBaHMs Ta3a B kamepe cropaHus. OT KaKI0il TOHHBI
CKUTaeMOoro TOIUTHBA B aTMocdepy MoxkeT nmoctynats 10 600 — 800 kr CO.

Br16pock! okcuia yriaepoja B pa3iIMuHbIX CTPaHAX KOJEOIIOTCS OT JIeCAT-
KOB JI0 COTEH MUJUJIMOHOB TOHH. Jlnamna3oH 3HaueHui koHueHTpanuit CO oueHb
oosnpiroi (1 — 200 MF/M3), a cpennue 3HaueHus — 5—50 MI/M.

OcHOBHOI1 BKJIaJl B BBIOPOC OKCHAA yriepoja BHOCAT aBTomoOuiau. Oco-
OEHHO PE3KO BO3PACTAET €ro KOJIUYECTBO B YACHI «ITUK», KOTJIa BOJIUTEN BbI-
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HYXJCHBI YaCTO MCHSTH PEKUM PAOOTHI JBUTATENCH, OCTaHABIMBATHCS,
TpOraThCsi C MECTA.

Oxkcup yriiepoa Ijioxo pacTBOpUM B Bojie (Xyxe, ueM CO,) u ero KoH-
LEHTpaLUs MaJIO CHUXKAETCS IPU BBINIAJICHUH OCAJIKOB.

Uctounuku BeIOpocoB okcuaoB azota NO, u NO, kak mpaBuiio, OJHU U T€
xe. DTo — mpouecchl ropeHus. BeiOpocsl B atMocdepy B 1i100aIbHOM MaciliTa-
6e mocturaer 60 muH. ToHH NO,. Jluanazon kosmentpanui — ot 0,01 g0 5
mr/m’. B ommume ot CO, KOHIIEHTpAIMsI OKCUJIOB a30Ta B BO3JYX€ YMEHbIIIA-
eTCA MpHU J0XKIE, MOCKOJIbKY OHM, B KOHEUHOM CU€TEe, PEBPaIalOTCI B KUCIIO-
Thl, KOTOPBIE BBHINAJAIOT HA 3€MIII0. DTO — €CTECTBEHHOE IOIMOJHEHUE MOYBbI
a30THBIMHU Y00pEHUSIMU.

[To sToit mpuunne B Oonee cyxux paiioHax xoHreHTpamnus NOy B BO3ayxe
BbillIe. Bhlllle OHA U B IOKHBIX pailoHax, IJie¢ BHICOKA MHTEHCUBHOCTb COJIHEY-
HON paauanmuu. DTO CBSA3aHO C yBEJIWYCHHEM OOpa30BaHMS 030HA, KOTOPHIH
OKHCIIICT coeauHeHus azoTa 10 NO,.

Eme onHMM KOMIIOHEHTOM 3arpsA3HEHUs SBISIETCA IbUIb. OCHOBHOM HC-
TOYHHK — TPEINPUATHS [IEMEHTHON MPOMBIIIUICHHOCTH; KpOME TOTO0, Hebaro-
YCTPOEHHBIE, 3aCYILJIMBBIE TOPOJA UMEIOT 3aMbUICHHOCTh CYIIECTBEHHO BBIIIIE,
YEM O3EJICHEHHBIE, UMEIOIIIUE PEKU, 03€pa .

Kpome nepeuncieHHbIX KOMIIOHEHTOB MOKHO NMPHUBECTU TaKue COEIHHE-
HUS, KaK CBHUHEIl, ICTOYHHKOM €ro SBJIseTCs J00aBKa K TOIUIMBY aHTHIETOHA-

Topa — TCTpaC-)TI/IJ'ICBI/IHHa
H5 C 5
% o }H
CsHs  C3H;

Yacto BcTpeuaroTcs U TaKue COeNUHEHUs, Kak QeHos, popmaabaeru, yr-
JIEBOJIOPO/IbI, COCIMHEHUSI MEJIH, KeJe3a, Xpoma.

Ecnu ananu3upoBaTh 00111€e pacnpeieieHre BPEAHBIX BEIIECTB M0 TEPPH-
TOPUU CTPaHbI, TO BUAHO, YTO 3arpsI3HEHHOCTh BO3/yXa YBEIUYMBAETCS C CEBE-
pa Ha 1or. B yJaneHHbIX OT NPOMBIIUICHHBIX 00BEKTOB pailoHaX MHUHEpaIn3a-
IS OCaJKOB (3aXBaT, pacTBOpeHHUE mpumeceit) coctasisier 10-15 mr/n, B pait-
OHaX MPOMBIIICHHOTO 3arpsi3HeHusT aTMocdephl oHa yBenuuuBaeTcs 10 3040
MI/JI, @ B MPOMBILIUICHHBIX TOPOJax M MX OKPECTHOCTSAX HEPEIKO MPEBHIIIACT
100 mr/m.

Cawmpble "rpsizHbIe" palloOHBI:

® [0r0-BOCTOK YKpauHsbl, PoctoB, JloHElK;
e [OxHbI1 Vpa,
e tor Cubupu - HoBoky3Henk, KemepoBo u BocTouHee.

Bricokoe coneprkaHne BpeaHbIX BEIIECTB B aTMOC(hepe HAHOCUT OOJIbIION
yiiepO 310pOBbIO0 HACENIEHUS, CEJIbCKOMY M JIECHOMY XO3SMCTBY, JKHJIBIM 3/1a-
HUSIM, UCTOPUYECKUM MaMSITHUKAM, IPOU3BE/ICHUSAM HCKYCCTB.

VYcMarpuBaeTcs yeTkasi KOppemsiius MeXIy KOHLEHTpALME 3arpsa3HeHus
B atMoc(epe u cMmepTHOCThIO. Tak, B Jlonmone mpu cpaBHeHuu 1952 u 1962
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TOJIOB BBISIBUJIIOCH cieayromiee: B 1952 r. konuenrpamus SO, 6su1a Ha 20 %
BBILIE, KOHIIEHTPALUs IbUIA B 2 pas3a BbIIIE, CMEPTHOCTH B 4,6 pa3a BhIIlIE, YEM
B 1962 rony.

B3auMoCBs3b KOHLUEHTpALMU 3arPsI3HEHHSI 1 CMEPTHOCTH CJIOKHBI, TaK KaK
HEKOTOPbIE KOMIIOHEHThI B3aUMOJIEHCTBYIOT MEKIY CO00M, Ipyrue ceHCuOuIu-
3UPYIOT YEJIOBEKa K pa3IMYHbIM 3a00JI€BaHUSIM, BBI3bIBAIOT ajuiepruto. Ho sicHo
OJIHO: YeM YMILEe BO3IyX, TEM 3/10pOBee 00CTaHOBKA, MEHbIIIE 3a00JIEBAHUI, HE
CTpaJaeT PaCTUTEIBHOCTb.

6.1. Poab MeTeoposiornyecknx (paKTOPOB B NIepeHOCE M PACCEMBAHMU MPHU-
Mecell B atmocdepe

[lepenoc u paccemBaHue MpHUMeEcEW, MOCTyHAKOUIMX B arMocdepy ocy-
MIECTBIISIETCSl 1O 3aKOHaM TypOyJieHTHON nudQy3uu, a Bpemsi COXpaHCHHS
npumMeceil B arMocgepe 3aBUCUT OT MHOTHX (PAKTOPOB, TOMUHHUPYIOIIEE 3HAUE-
HUE Cpelr KOTOPBIX MPHUHAICKUT METEOPOIOTHYECKUM ycaoBusM. Kpome To-
ro, B arMocdepe MPOUCXOAUT TPABUTAIMOHHOE OCENAaHUE KPYMHBIX YACTHII,
XUMHUYECKHE U (POTOXMMHUYECKHE PEeaKINH, IEPEHOC BEUIECTB Ha 3HAUUTEIbHBIC
paccTosiHUS U BBIMBIBaHHE MX W3 aTtMocdepsl ocankamu. [log BiausHEEM BCex
3THX (PAKTOPOB MpPH TOCTOSIHHBIX BBIOpOCAaX BpPEAHBIX BEIIECTB YPOBEHHb 3a-
TPA3HEHMS TIPU3EMHOTO CJIOS BO3JyXa MOXET KOJIeOaThCcsl B OYEHBb IIUPOKHX
npenenax. M3BecTHbI KaTacTpoPUUECKUe Ciiydau, COIMPOBOKIAIOIINECS CMEPT-
HOCTBHIO M TSDKEIbIMHM 3a00JIeBaHUSIMU Cpelu HaceneHus (B jgoiauHe Maac —
1930 r., Jonope — 1948 r., Jlonnone — 1952, 1957, 1962 rr., Hbm-ﬁopKe -
1966 r., B Mexuko — 1994 r., EkatepunOypre — 1995 r.).

B cBsi3u ¢ 3TUM OKa3bIBaeTCA MOJIE3HBIM IMOHUMATh PO METEOYCIOBHM U
CHOCOOHOCTH aTMOc(epbl pacceuBaTh U yJAIATh MOCTYIAIONIUE B HEE BPEAHbIE
BEIIECTBA, T.€. €€ CIOCOOHOCTH K «CaMOOYHILIEHUIOY.

Crnenyer HalmOMHHTb, YTO COBPEMEHHBIE TOpOAa OOBIYHO OXBATHIBAIOT
TEPPUTOPHUIO B JCCITKH U COTHU KBAJAPATHBIX KUJIOMETPOB, MOITOMY H3MEHE-
HUE COJIepP)KaHUs BPEIHBIX BEIIECTB B UX aTMoc(hepe MpOUCXOIUT MO BO3ACH-
CTBHEM ME30- U MAaKPOMAaCIITAOHBIX TIPOIECCOB.

Bnusanue éempa. I'naBHbIM (HaKTOpPOM, BIHUSIONIUM Ha PaclpoOCTpaHEHUE
npumeceil B atMmocdepe, SBISETCS BETPOBOM pexuM. MakcuMyM Ha3eMHOUN
KOHIIEHTpAI[MU MIPUMECEN OT OTJIEIbHOTO UCTOYHMKA JOCTUTAETCS B Cily4yae Ha-
IpeTHIX BBIOpOCOB Ha paccTosinuu ~20 Hy, (rae Hy, — BeicoTa TpyOBI), B CIIydae
XOJIOHBIX BBIOPOCOB — Ha paccTosiHuu (5—10) Hy,. 30HBI O0JIce BBICOKHX KOH-
LEHTpAILM puMeceld CO3Jal0TCs B MOJABETPEHHBIX paiiOHAX MO OTHOLIEHUIO K
MCTOYHUKAM BBIOPOCOB. UeM naibllie OT UCTOYHUKA MPOBOASTCS 3aMepbl, TEM
MEHBIIIE KOHTPACT BETUYHH MPU OTKIOHEHWH OT OCHOBHOT'O HAIIPaBJICHUS BET-
pa, TaKk KaK 3a CYET MECTHBIX JABMKCHUUN BO3yXa YBEINYMBACTCS PACCEHBAHUE
10 HAIpaBJICHUSIM, OTJIMYHBIM OT OCHOBHOTO. MccnenoBanus mokasaiu, 9YTo Ha
PAcCTOSIHUM B 5 KM CpeAHsIsl KOHLUEHTpaLMs npuMeceid coctasisieT okoso 10%
0T MaKCHMAaJIbHOTO.

CkopocTh BeTpa OKa3blBaeT HEOJHO3HAUYHOE BIMSHHE HA PACCESHUE BbI-
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OpocoB 13 TPpyO M MPU3EMHYIO KOHIICHTPAIIUIO BPEIHBIX BEIIECCTB.

JIIss HU3KUX W HEOPTAaHW30BAHHBIX HCTOYHUKOB (DOPMHPOBAHUE TOBBI-
IIICHHOTO YPOBHS 3arpsi3HEHUS BO3MyXa MPOUCXOIUT MPHU CIA0BIX BETpax 3a
CYET CKOIUICHHSI BHIOPOCOB B MPU3EMHOM CJIO€, T.€. 9T BBIOPOCHI HE MOTYT
GbopMHpPOBATh YCTOWYUBBIX BEPTHKAIBHBIX TEYCHUH M BPEIHBIC BEIISCTBA U3
HUX «BBIMagatoT». CleyeT yd4ecTh, YTO TO OMpPENENSIeTCS MIOTHOCTHIO BBI-
OpachIBaeMbIX Ta30B, KOTOpask HAMpsSMYIO CBsi3aHa C MOJISIpPHOM Maccoil (1) Be-
miectBa. Tak, SO, (u=64) B 2 ¢ numHUM pasa Tsokenee Bosayxa (p=29), NO,
(p=46) npumepHo B 1,5 pasza TspKeliee: HECTOPEBIIME YACTHUIIBI TBEPHABIX Be-
1iecTB (MbUTH) TeM 00Jiee UMEIOT OOJIBIIYIO TUIOTHOCTh U TAKXKE BHITIAIA0T.

Boicokue TpyObl criocOOCTBYIOT (POPMUPOBAHUIO OONBIION Pa3HUIIBI JaB-
JICHUI BHYTpHU TPYObl U CHAPY>KH 3a CUET MOBBIIICHHOW TeMIlepaTyphbl OTXOIs-
IIMX Ta30B, MOTOMY Ta3bl BHIOPACHIBAIOTCS U3 BBHICOKUX TPYO ¢ OOJIBIION CKO-
POCTBIO, @ UX MOBBILIEHHAs TEMIIepaTypa CrocoOCTBYET IIaBydecTu. B pe3yiib-
TaTe BOJIM3U UCTOYHUKA CO3/IAETCS TMO0JIE BEPTUKAIBHBIX CKOPOCTEH, Croco0CcT-
BYIOIIMX MOAbeMy ¢akesia U yHOCY mpumeced BBepX. [Ipu Mambix CKOpOCTSIX
BeTpa yBenuuuBaeTcs AG(EKTUBHBIN MoabeM (Qakena, 4To OOYCIOBIMBACT
MEHBIITNE KOHIIEHTPAIIMU MPUMECEH Y TOBEPXHOCTHU 3€MJIH.

[Ipu GonbImMX CKOPOCTSX BETpa KapTWHA ycioxkHsercs. [Ipu ckopoctsx
BeTpa OKoyIo 3—6 M/c 3((HEKTUBHOCTh PACCEMBAaHUS PACTET MO CPABHEHUIO C
MaJbIMA CKOPOCTSIMH BETPa; BBIOPOCHI PA3HOCATCSA MO OOJIBIION TEPPUTOPUH,
WX KOHIICHTPAIIUS CHIYKASTCS.

JIJ1st BBICOKHMX TPYO, B KOTOPBIX OTXOJSIINE Ta3bl MOTYT Pa3BHBAaTh BBHICO-
KHE CKOpOCTH, Takoil Berep (3—6 M/C) 3HAYMTENBHO HAPYILIAET IOJE€ BEPTH-
KaJIbHBIX CKOPOCTEH, 3a CUEeT TypOyJIM3alluK BBIXOMSIINE ra3bl TEPSIOT TEMIIe-
paTypy, CMEIIMUBAsICh C XOJOAHBIM OKPYKAIOIIMM BO3yXOM, UX BEpTHUKaJIbHAs
CKOPOCTb, a 3HAUMT, U BHICOTA MOIbEMa CHIKaIOTCS. [IprMecu u BpeaHbIe ra3bl
OITYCKAIOTCSl B IPU3EMHBIEC CIIOM, YBEIMYHMBAs 3arpsi3HEHHOCTh Bo3ayxa. M, Ha-
KOHEIIl, IPH O4YeHb OOJBIINX CKOPOCTSIX BETpa BCs Macca rasa, He3aBUCHUMO OT
TeMIiepaTyphbl, dPPEKTUBHO OTHOCUTCS HA OOJIBIIINE PACCTOSHMS, 32 CUET YETO
KOHIIEHTpAIIUs BHINAIAIONINX BEIIECTB CHIKAETCS, PACIPOCTPAHSISCH HA OOJIb-
II¥E TUTOTIA TN,

Kak yxe ynoMuHanaoch, Mpu CKOPOCTH BETPa BBILIE ONMPEACIEHHOTO 3Ha-
YEHUS BOSHUKAIOT TypOYyJCHTHBIE MOTOKH, HAPYIIAIONINE YCTOMYMBOCTh CTpa-
TU(QUKALNY, T.€. 3aMETHOE pachpejielieHne CI0eB BO3ayXa mo BeicoTe. Eciu
cTpaTtuuKalusg HE HapylIeHa, TO CION 00JaAat0T OTHOCUTEIBHON YCTOWINBO-
CTBIO 110 BBICOTE, TEMIIEpPAType, BIAKHOCTH M YacTO MO 00IIeMy HalpaBIeHUIO
nepeHoca Bo3/ayxa, T.€. MO HaIlpaBJCHUIO BeTpa. YacTullbl, MOMAaBIIKE B TaKUeE
YCTOWYMBBIE TMOTOKU, U TeM OoJiee razo00pa3Hble MPOAYKThI MOTYT MEPEHO-
CUTBHCS Ha 3HAUUTENbHBIE paccTosHHS. B To ke BpeMs TypOyJeHTHbII 0OMeH
BBI3BIBACT HApYyIUICHUE CTpaTU(UKAIMU, ABMKCHHE Ta30B HOCUT XAaOTHYECKUI
xapakTep, 6oJiee TSKENbIEe U3 HUX OIMYCKAIOTCS B IPU3EMHOE MTPOCTPAHCTBO.

B kauecTBe XapakTEpUCTUKH YCTOMYMBOCTU HUXKHETO 2—3-KUJIOMET-
pOBOTO ciosi Tporochepsl BBEICHO MOHATHE «BBICOTA CIIOSI MEPEMEITUBAHUS
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(BCTII). IlonsatHo, 4TO AJis BBICOKHX TPYO TYypOYJIEHTHOCTh HUKHETO CIIOS TIPH-
BEJIET K TOMY, YTO OOJIbIIIasi YaCTh BHIOPOCOB JAOBOJIBHO OBICTPO CMOKET OIyC-
TUTBCA K 3€MJIe, YBEIMYMBAasl KOHLIEHTpALUIO 3arpsi3HeHus. Eciau ke Ha ompe-
JICIIEHHOW TEPPUTOPHH UMEIOTCS TOJIbKO HU3KHE UCTOUYHUKH BHIOPOCOB, TO YEM
oonbiie BCII, Tem Oosbliie BEPOSITHOCT TOTO, YTO OHU MOJHUMYTCSI Ha BBICO-
Ty, a 3aTeM OyAyT pacceuBaTbcsl MO TeppuTOpuUu. Tak, ObUIO 3a()UKCUPOBAHO,
yTO HauOoJbllIee 3arpsa3HeHue Bo3ayxa Hadmonaerca npu BCII<155 M u oHo
ycyryoasiercs npu BCII<1 km.

Jliis Oosiee MOMHOW XapaKTEPUCTHKU COCTOSHMSI MPU3EMHOrO Cios ObLia
IpeaokeHa KOMOMHUPOBAaHHAs XapaKTEePUCTHKA, paBHas npousBeaeHuto BCII
Ha CKOpPOCTh BETpa B CJIO€ NEpEeMEeIIUBaHUs U Ha3bIBaeMas 00beMoM nepeme-
wusanus. JTa XapaKTEpPUCTHKA TMPEJCTaBIsET COO0OM CKOPOCTh paccerBaHUsA
npumecu B oobeme BeicoTort H (BCII), mmpuHoit 1 kM U 1IuHOM, paBHOM pac-
CTOSIHUIO, Ha KOTOPOE IEPEHOCUTCS IPUMECH 3a €IMHMILY BPEMEHH I10J BIIUs-
HUEM CPEIHENW CKOPOCTH BETPA B CJIOE.

[To komuyectBy SO, u NO, B Bo3ayxe JleHunrpaga ObLIM pacCUUTAHBI
o0Bbembl nepememuBanus. Huskoe 3arps3HeHue OblI0 OTMEUEHO MPU CPEeTHEM
oObeme mepemennBanus Gonee 4400 M’/C; TOBBINICHHOE 3arPA3HEHUE — IPH
cpenHeM obbeMe mepemernnBanmst Meree 2200 m/c.

K 4ucny HeOnaronmpusiTHBIX MOTOJHBIX CUTYyallMil OTHOCATCA WHEepcuu
memnepamypul, XapaKTepU3yrolre OCOOCHHOCTU CTpaTU(PUKALMK HUKHETO
ciost Tporioceprl. MuBepcuu, oOpasyromniuecs Ha HEKOTOPOM BBICOTE OT IIO-
BEPXHOCTHU 3€MJIM, CO3/Ial0T Mperpaay (MOTOJI0K) JUisl BEPTUKAIBHOTO BO3IyXO-
oOMena. Ecnu MHBEpCHOHHBIN €O pacnoyiokKeH HEMOCPEACTBEHHO HAaJl TPY-
OOM, TO CO37Al0TCS OINACHBIC YCIIOBUS 3arpsi3HEHUS U3-32 OIPAKICHUS MOJbe-
MOB BBIOPOCOB U MPEMATCTBUS IJIsi IPOHUKHOBEHUSI UX B BEPXHUE CJIOM aTMO-
ctheprl. Eciim ”HBEpCHMOHHBIN CIIONW HAXOIUTCS BHICOKO HaJl MCTOYHUKOM (Oosee
200 M), TO BO3pacTaHWe MPHU3EMHON KOHIIEHTpAIMu BOJIW3M MCTOYHUKA OyaeT
HeBenuKo. OIHaKO € pOCTOM PACCTOSHHSI OT WCTOYHMKA BIIMSIHUE 3aEpiKu-
BAIOILIETO CJIOSI BO3PACTAET, OH BO3BPAILAET IPUMECH K 3€MJIE; €CJIU Obl €ro He
OBLI0, TPUMECH 3aHSIU ObI ropa3io OONBIIHI 00BEM.

B 10 k€ BpeMsl eCii UCTOYHUK HAaXOJUTCS BBILIE HHBEPCUOHHOI'O CJOS, TO
IpPUMECH HE MOTYT MPHUOIIKATHCS K 3eMJIe, BO3AYX YHIIIE.

JIJist TOpOJCKUX YCIOBUMA MPU HATMYUKU OOJBLIOTO YKMCIIA HU3KUX MCTOYHHU-
KOB BbIOpOCa (aBTOTPAHCIOPT) ONACHBIE YCIOBUS IPU HAJTUYMHU MHBEPCUN BO3-
pacTaroT: B CpeIHEM KOHLEHTpauus npuMmecend yBenuuuBaercs B 1,3—1,5 pasza
(u naxe B 1,9 paza).

Jljist TOpo10B OOJIBIIIYIO OMACHOCTh MPEJICTABISIOT «3aCTOM» BO3ayXa. 3a
XapaKTePUCTUKY 3aCTOSl MPUHUMAETCS TIPU3EMHAsE HHBEPCHUS TEMIIEpaTyphl MPU
ckopoctu Betpa 0—1 M/c. 3acTon 4acTo CBA3aHBI C KPYITHOMACIITAOHBIMU aTMO-
chepHbIMH IpoLieccaMy, Yallle BCEro ¢ aHTUIMKIOHAMU. B Takue mepuoasl B
OombIIOM ci10€ aTMochepsl HaOMIOAAIOTCS ciadbie BETPHI, GOPMUPYIOTCS TIPH-
3eMHbIE PaJIMALIMOHHBIE THBEPCUH TEMIIEPATYPHI. B 11e10M npu 3acToe KOHLEH-
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Tpauuu neud U CO B ropojie B cpeaneM Ha 50—80 % Beillie, 4eM MPU OTCYTCT-
BUM UHBEPCHUU.

Bnuanue mymanos. Haxonnenue npumeceit B armocdepe, 00yCIIOBICH-
HOE€ c1a0bIMU BETpaMHU U MHBEPCUSIMU, YCUIIMBAETCS B YCIOBUAX TyMaHOB. Ty-
MaHbl, COAEpKalIUEe YACTULIBI AbIMA U BPEAHBIX BEUIECTB, MOJYYHJIM HA3BaHUE
cmoroB. C HaIM4MeM CMOTOB CBSI3BIBAIOT NIEPUOABI OCOOO ONACHOIO 3arpsi3He-
HUSl BO3/lyXa, COIPOBOXKIAIOLIErOCs POCTOM 3a00JEBAEMOCTH M CMEPTHOCTH
HacesieHus. Pa3nuyaroT cMOry, CBA3aHHbIE C OCAXACHUEM BPEIHbBIX BEIIECTB Ha
KaIUIsIX TymMaHa M oOpasyloliyecs: B pe3yJbTaTe (OTOXMMUYECKUX peakLui
BpeIHbIX BeulecTB. B TymaHax HaOmogaeTcs 3pPexT akkyMyJssLuu npuMecen
U3 BbIIIE- U HIDKEJEXKALUX CJI0EB. BenencTue 3Toro Bo3pacTaeT KOHLEHTpPA-
Usl IpUMEce B BO3AYyXe M KaIUIAX, HaXOJIIMXCS B TyMaHe, MOTYyT o0Opa3o-
BaTbCA U TOKCHUYHBIE BEIIECTBA!

i — SO, SO; H,SO,

Ecnu B Tymane conepxatcs yactuilbl MetaiuioB (Mn, Fe, Cu) unu ammuak,
TO TIPOLIECC OKUCIIEHUS YCKOPSAETCS.

[Tpn HU3KHX TemmepaTypax Bo3ayxa (Huxke -35 °C) BBIOPOCHI OT TEILIO-
BBIX DJIGKTPOCTAHIIUN U KOTEIBHBIX CIOCOOCTBYIOT 00pa30BaHUIO TyMaHa, CO-
JIepoKallero 4acTHUIIbl 3aMep3alollleil Biaru ¢ BBICOKUM COACPKAHUEM CEpPHOM
KUCJIOTHI.

B npoMmbliiieHHBIX 30HaX TOPOAOB MPHU MPOAOJKUTEILHOCTA TyMaHOB 00-
jee 9 yacoB HaOMIOMANIOCH yBelWYeHUE KoHIeHTpanuu (enosna Ha 60-70 %,
nrokcuaa cepol — Ha 80—110 %, nuokcuaa azora — Ha 40 %. B oTaenbHble AHU
B [leTepOypre koHIeHTpanus (heHoja Bo3pacrajia B 4 pasa, a TUOKCHAA CePhI —
B & pas.

Ecnu B TyMaHHbIE THM JOTOJHUTEIBHO CYIIECTBYIOT MHBEPCHH, 3TO yBE-
JUYMBAET JAEHUCTBHE TyMaHa emle npuMepHo B 1,5 paza. OnacHble NOCIEACTBUS
3arps3HEeHHs] Bo3ayxa oTmedanuch B ropogax CIIA mpu doroxumuueckom
cMore. SIBjaeHue 3TO CIO0KHOE, COMPOBOKIAAETCS MHOTOCTYIIEHUYATHIMU MTPOIIEC-
caMM, HO TJIaBHbIE MOMEHTHI 00pa30oBaHMsl (POTOXMMHUUECKOTO CMOTa MOXHO
OMUCaTh CAEAYIOIUMHA XUMUYECKUMU PEAKIIUSIMU:

NO*+02—>N02+O
NO*+M —->NO+M+0 rae M — MoJiekyIia BeniecTBa,
NO,* + 0, —» NO + O3  HeHTpaIbHOTrO 1O OTHOIIEHHIO K NOy;

0,+0 — 04 NO,* - Bo30yXJIEHHOE COCTOSIHHE.

Hakormnnenue 030Ha IPpUBOAUT K TOMY, YTO CTAHOBHUTCSI BO3MOXKHBIM IpsI-
MO€ OKHCIIEHHE OKCUJA a30Ta 030HOM:

NO + 03 — N02 + 02.

O30H ¥ aTOMapHBIA KUCIOPOJ, B3aUMOJECHUCTBYS C OPraHUYECKUMU COENIH-
HEHUSIMU, 00pa3yroT BEILECTBA, CPEIX KOTOPBIX HanboJiee BPEIHBIM SBIISIETCS
KOHEYHBIM MPOIYKT (POTOXHMUYECKUX IMPOLIECCOB, MPOUCXOIAIINX B CMOTe —
nepokcuanetwiHuTpat (IIAH). Mmenno ITAH pasnpaxkaer cinuzucteie 000104-
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KM OPraHOB 3pCHHS M OOOHSHUS U HEOJIaronpusaTHO JICUCTBYET Ha PaCTCHUS.

dopmupoBaHue (HOTOXUMHUECKOTO CMOTA MPOUCXOIUT B palioHAX, TIE
MPUTOK COJTHEYHOUN pajualuu SBJISIETCS HAUOOJbIIUM, 2 UHTEHCUBHOE JIBUXKE-
HUE aBTOMOOWIIEH OOYCJIOBIMBAET BHICOKHME KOHIEHTPALIUM OKHUCIOB a30Ta U
yIJIE€BOAOPOAOB. Yaie BCEro 3TO MPOUCXOAUT B MEPUOJ YTPEHHETO «ITUKA»
JBIDKEHUST aBToMOOuUIel. BHavase KoHIeHTpallis 030Ha HEBEJIMKA, a 3aTEM BCE
UJIET TaK, KaK 3TO OTPAXKEHO B YPABHEHUSIX ITPUBEICHHBIX BBIIIE PEAKIIUU.

Bnuanue conneunonr paduayuu. Baxuyio ponb npu (HopMUPOBAHHH
YPOBHS 3arpsi3HEHUsI BO3/lyXa MIPacT MHTEHCUBHOCTH COJIHEUHOM paJHALUU.
[Ipu ee BBICOKMX 3HAa4YEHUSX B arMoc(epe MPOUCXOMAT, KaK yKe TOBOPUIIOCH,
dboTOXUMHUYECKHUE peaKIuu, 00ycCIOBIMBaIONIME (HOPMUPOBAHHE PAITHUUYHBIX
BTOPUYHBIX TIPOYKTOB, KOTOPBIE MOTYT 00J1aaTh 00Jie€ TOKCUYHBIMU CBOMCT-
BaMHU, Y€M BEIIECTBA, MOCTYIMAIOIINE OT MCTOYHUKOB BBHIOPOCOB. XapaKTEpHO,
9T0 (POTOXMMHUYECKUE PEAKIINN MOTYT MPOUCXOAUTH B aTMoc(epe 1Mo BIUsSHU-
€M COJHEYHOHN paauanuyd U IpU CPaBHUTEIIBHO HEBBICOKMX HAYaJIbHBIX KOH-
LHEHTPALMAX UCXOJHBIX BEIIECTB, CO3AaBasi MOTEHIIMAIbHBIE BO3MOXKHOCTH JJISI
dbopMupOBaHUs BRICOKUX YPOBHEH 3arpsi3HEHUSI BO3AyXa.

Bnuanue memnepamypet 6030yxa. Uem HuxKe TeMmiiepaTypa OKpyxka-
IOIETO BO3/yXa, TeM OOJIbIlle pacXo] TOIUIMBAa Ha 00OrpeB, TeM OOJIbIIE BbI-
OopocoB B armocdepy. CKOpPOCTh peakiiuii, B TOM uduciie U (POTOXUMUYECKUX,
3aBUCHUT OT TEMIIEPATYPhI, CIEAOBATEIHHO, IPU MOBBIIICHUU TEMIIEPATYPhI pac-
TYT 3arpsA3HEHUSI.

B Cubupu, xorga remmneparypa Bo3ayxa nonmwkaercs Hiwke —20 °C, oTme-
YyaeTcsl CHIKEHUE 3arpsisHeHui. [Ipu moHmkeHun Temmeparypbl yCHIUBAETCS
s deKT «ocTpoBa TEIIa» U, CIeI0BATEIFHO, MECTHOW ITUPKYJISAIMH, CIIOCOOCT-
BYIOILIEH TMOCTYIJIEHUIO B TOPOJ CPAaBHHUTEIBHO YUCTOIO BO3JYyXa C OKpauH.
Kpome Toro, GonbInoi mepemnajn TeMneparyp MeXIy Ta30BBIMH BBIOpOCaMU U
OKpY>KalOlIUM BO3yXOM TMPUBOJUT K YBEIUUYECHUIO IUPKYISALIUU, MNOABEMY
npuMecei 1 YMEHBIICHHUIO X BIMSHUS HA IPU3EMHBIN CI0H aTMOC(hEpHI.

6.2. CokpaieHue 030HOBOI'0 CJI0S

O30H 00pa3yercsi B BEpXHUX CIIOSIX CTpaTtocepbl U B HIKHUX CIOAX Me-
30c(epsl B pe3yJabTaTe NPOTEKAHUS CIECTYIONINX PEAKIIMA:
O, +hv (240 aM) =0+ O
02 +0 203
O30H M aTOMapHbII KHUCIOPOJ MOTYT pearupoBaTh B KUCIOPOJHOW aTMo-
chepe cormacHo peakIusam
O;+hv (380 aM) =0, + O
03 +0= 202
O0+0=0,
AKTHBaLUs MOJIEKYJI TPOUCXOAUT MOJA JEHCTBUEM KOCMHUYECKOTO HU3IIyde-
HUs, B ocHOBHOM CoJHIa, a JAe3aKTUBALUs — IPU CTOJIKHOBEHUH C HEUTpasb-
HBIMU MOJIEKYJIAMH Ta30B, BXOASIINX B COCTaB aTMOC(EPHI.
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Takum 00pa3zom, 030H 3aJ€pKUBAET KOPOTKOBOJHOBOE HM3IyYEHHE, KOTO-
pO€ OKa3bIBAETCS BPEAHBIM JIJIsI BCETO KUBOT0. JTO KECTKOE U3ITYyUYEHHUE BbI3bI-
BaeT y 4YeJIOBEKa pak, pa3pylIEHUE UMMYHHOU CHCTEMbI, TeHETHUECKHE 00Je3-
Hu. Ecnu Obl He 030HOBBIN PKpaH 3emild, 3aJepP >KUBAIOIINN U3TyUYCHHE, YellO-
BEKY ObUIO ObI IPOCTO OMACHO HAXOJUTHCS HA OTKPBITOM couiHle. Kanueporen-
HBIM SIBJISIETCS yJIbTPa(UOIETOBOE U3JIyUEHHE C ITTMHOM BOJIHBI Kopoue 320 HM.
Osxupaercs, 4To KaKIbli MPOLEHT COKPAIIEHHUs] COAECPKAHUS 030HOBOTO CJIOS
MOBJICUET 32 COOOM yBEeTMYEHHE YHCIia CllydaeB 3a00JIeBaHUSI PAKOM KOXKHU Ha
5-6 %.

O61ee conepxkaHue 030HA MHOTJA BHIPAXKAIOT KaK YUCIIO MOJIEKYJ, MOJIy-
4aeMO€ B Pe3ysIbTaTe€ CYMMHUPOBAHUS IO BCEM LIMPOTAM, AOJTOTaM U BBICOTAM.
Ha ceromsmHmii IeHb 9TO KOJIHYECTBO PaBHO mpubIm3uTensHo 4-10°7 moe-
Kyn o30Ha. O0JacTu ¢ yMEHBIIEHUEM COJIep)KaHusl 030Ha B aTMocdepe Ha 40—
50 % OTHOCUTENBHO CpPEIHEr0 3HAYEHHUS HA3bIBAIOT «O30HOBBIMHU JBIPAMM).
Oxomo 90 % o30Ha HaxoaUTCS B cTpaTocdepe.

CucreMaTnyeckoe CIEeKEHHE 3a COCTOSIHHEM O30HOBOTO CJIOSI IIPOBOIAUTCS
¢ 1978 r. ¢ nomomp0 CIyTHUKOBOW anmnaparypbl. OCHOBHBIE BBIBOJBI 3aKIIIO-
4alTCs B TOM, 4TO 3a 12 jer HaOmoAeHul o0IIre MOTepH CTpaTocHhepHOro
030Ha MexAy 65 °c.m. u 65 °ro.11. coctaBuin okoso 3%. B To Bpems Kak B Jk-
BaTOPHUAJILHOM 30HE COKpPAILlEHHE 030HOBOIO CJIOS HECYIECTBEHHO, K MOJIFOCaM
OHO BO3pacTtaer, nocturas 3% B roa Haa AHTapKTUAOW. DTH HUGPHl IPUMEPHO
COOTBETCTBYIOT YBEJIMYEHHUIO TOJOBOM 03Bl YIbTPa()HOIETOBOTO OOIyUEHHUS B
nvana3oHe BoJiH, Bo3neicTByromeM Ha JIHK, na 10 % 3a 1980-e roasl, mnpe-
MMYULIECTBEHHO B 3UMHEE U BECEHHEE BPEMS.

HauGosnee 3HaunTeIpHOE COKpAIIEeHUE 030HOBOTO 1o — 110 50 % Ha BbI-
core 20-50 kM HaOmromaeTcs B paiioHe AHTApKTHUKUA B BECEHHEE BpeMs. ITO
sBiieHne 0pu10 onucano k. @apmanom B 1985 r. Hanbonee riry0okue «apIpbby
BO3HUKJIM B KOHIlE 90-X rof0B. [{osiroe Bpemsi cuuTaioch, YTO OCHOBHOM IpH-
YUHOU MCTOILEHHSI 030HOBOI'O CJIOS SBJISIFOTCS MOJIEThl KOCMUYECKHX KOpaliei
U CBEPX3BYKOBBIX CaMOJIETOB, a TaK)K€ M3BEPXKEHUSI BYJIKAHOB U JIPyTHE MpU-
ponusie siBienus. Ho emie B 1974 1. Obuta BBIABUHYTA TUIIOTE3a O PA3pyILICHUN
030HOBOTO cJosi xyopdropyrieBogopogamu (XDVY). XDV mupoko UCHOIb3Y-
I0TCA KaK XJIaJareHThl ISl XOJIOAWIbHUKOB, PACTBOPUTEIHN, MOIOIIUE CPEICTBA
U T.II.

Pe3koe cokpaiieHre 030HOBOro ciosi B paiione FOxHoro mosoca mpouc-
XOJUT B TEUEHHUE TPEX-UYEThIpeX HEJNEIb C CEHTSAOps Mo OKTA0ph. B 3T0 Bpems
HaJ AHTApKTHIOW BO3HUKAET «OKOJIOMOJIIOCHBIM BHXPh» — CBOeOOpa3Has BO-
POHKa U3 BETPOB, BCACHIBAIOIIMX B C€0s1 BO3AYX C OOIIMUPHBIX TeppuTOopuid. Bo-
obme roBopsi, XDV — BeicOKOCTaOMIBHBIE coeauHeHNss. OHM HE IMOTJIONIAI0T
COJIHEYHOE M3IIy4YeHHE ¢ OOJIBIION JITUHON BOJIHBI M HE TIOJIBEPraloTCs BO3/ICH-
CTBUIO B HUKHHUX CIIOSIX aTMOoc(epbl, HO, MPEOJI0JIEB 3alUTHBIN CIIOHN, TOIHU-
MaloTcsl BBepX 1o armocgepe. OkazaBiirecs 37€Ch MOJEKYJbl (PPEOHOB Moma-
JA0T MOJA 00CTpesl KOCMHUYECKHX JIy4eld, TJe MOoABeprarorcs (OTONMHM3y MO
JNEHUCTBUEM KOPOTKOBOJIHOBOT'O M3JIyYEHHs C BBIJECICHHEM aTOMAapHOIO XJOpa,
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KOTOPBINA HapsAy ¢ OpOMOM, COJIEpKaIIMMCS B XJ1a/Ilar€HTax, U UX OKUCSIMH Ka-
TaJU3UPYIOT PEAKLIUH PA3JIOKEHHS 030HA.
[Ipeanonaraercst, 4TO MOT'YT UJTH TAaKUE PEAKIIUHU:
C1+O3:C10+02
CIO+0O=Cl+0,.

XJI0p COeAUHSETCS] ¢ 030HOM U B YCIOBUSIX HU3KUX Temmepatyp (1o -90
°C) 3amopaxuBaetcsi. Becnoit ComnHlile paspyuiaer 3T0 COSAMHEHUE, B Pe3yJib-
TaTe 4ero o0pa3yroTcs KUCIOpoJ (a He 030H) U xJiop. OCBOOOAUBIIMIACS XJIOP
TYT K€ COEIMHSIETCSA C HOBOW MOJIEKYJIOW 030HA, C TOMOILBI COJTHEYHOM dHEp-
I'MM MPEBpaIIaeT €€ B KUCIOPOJI, a caM CHOBa OCBOOOXAAETCs JJIi HAHECCHHUSI
ouepeaHoro yaapa. [IockoibKy B KOHEUHOM HUTOT€ CHOBAa 00pa3yeTcst aToMap-
HBI XJIOp, OH MOXET MHOTOKpPaTHO BCTYIIAaTh B peakluio. Takoe NOBEACHUE
XJIOpa Ha3bIBAIOT LIENHOM peakuuend. OQuH UCXOIHBINA aTOM XJIOpa, [0 MPEarno-
JIO’KEHUIO HCclieoBaTee cnocoden pa3pymmtsb 10 100 000 mosexy 030Ha.

B Hos0pe BuxpeBas LMPKYJISIHS pachagaeTcs, pacHpoCTpaHsis HCTO-
LICHHBIN 030HOBBIN CIIOM K CE€BEPY. B TO ke BpeMsl 030H BOCCTAaHABIMBAETCS 3a
CYET NMPUTOKA BO3/IyXa U3 HU3KUX LIMPOT C HOPMAJIbHBIM COJEPKAHUEM O30HA.

B ApkTuke coObITHS HOCSIT MEHEE ApaMaTUYECKU XapaKTep U OTYETIMBO
BBIPAKEHHOM «030HOBOW JIBIPbI» HE BO3HHUKAET, XOTs YObUIb O30HA B T€UEHHUE
3uMbI gocturaet 12 % na BeicoTe 17-20 kM.

TpeGoBanue MNPUHATH NMPEBEHTHBHBIE MEPHI MPOTUB MIPOrPECCUPYIOLIEH
yTpaThl CTpaTochepHOro 030HA MPO3BYUYATU Ha PSAEe MEXKIYHAPOIHBIX BCTPEU
Y IIpUBeENU K noanucanuio B 1987 r. MoHpeanbCKoro npoTokojia u OCyIIecTB-
JICHUIO OOLIMPHON MPOTpaMMBI IO MEPECTPOUKE COOTBETCTBYIOIIUX BUIOB XH-
MHUYECKOTO IPOU3BOACTBA. MOHpEaIbCKUil TPOTOKOJI PErYIUPYET MPOU3BOICT-
BO IOJIyTOpPA JIECATKOB BUJIOB XJIOP(PTOPYIIIEBOAOPOIOB, CTAaBs 3a7auyy CHU3UTh
KOHIICHTPAIMIO XJIOpa B aTMocdepe 10 2 yacteld Ha MWUIMOH. VIMEHHO Takas
KOHIIEHTparus Oblia 3adMKCUpOBaHA A0 OOHApPYKEHUS «O30HOBOW ABIpb». B
2005 r. Poccusa npucoenuHmnace K KMOTCKOMY IPOTOKONY, KOTOPBIA MMEET
LEJIbI0 OTPAHUYUTH BEIOPOCHI B aTMOC(EpY.

B T0 ke BpeMs MexaHu3M pa3pylIeHUs] CTPATOCPEPHOro 030Ha HE BIIOJIHE
SICEH, W TMOMbITKA CBECTH 3Ty IpoOsieMy TOJIbKO K Bo3aelcTBui0 XDY — 310
CTPEMJIEHUE YNIPOCTUTh CUTYaLUIO, GOpPCUPYs OJMH U3 €€ aCIEKTOB KaK SKOObI
pemaromnii. Hekotopelie ucciaeqoBaTenn CYUTAIOT, YTO PEAKIMU OKCUIOB rajo-
T€HOB C aTOMAapHBIM KHUCIOPOJOM HE MOKET JaTh HAOIIOAAeMOr0 CHUXEHHS
yOBLIM 030HA, MO3TOMY OCHOBHAsI POJIb B CHMXKEHHHM KOHIICHTPALIUU O30HA OT-
BOJIUTCSI TETEPOTEHHBIM PEaKLMsIM Ha 4acTUIAX JIbJa B MOJISIPHBIX CTpaTocdep-
HBIX O0JaKax, KOTOpbIe, TaKuM 00pa3oM, BBICTYIAIOT B KaueCTBE OCHOBHOI'O
(dakTopa pa3pylIeHHs 030HOBOT'O CJIOSI.

JUis MOHMMaHUsI MEXaHHW3Ma pa3pyllIeHuss 030Ha HEOOXOAMMO YUYHUTHIBAThH
B3aMMOJICMCTBUSA B CUCTEMAxX O30H — BOASHOM Iap, O30H — OKCHJ a30Ta, CTpa-
ToCc(epHBIil 030H — TponochEepHbIN 030H, BO3JACHCTBIE TeMIIEpaTypPHBIX YCIIO-
BUI, COJTHEYHON aKTUBHOCTH, BYJKaHU3Ma (KaK JOMOJIHUTEIBHOIO UCTOYHHKA
cTpatocepHbIX a’po30Jieil) U TaKUX AHTPONOTE€HHBIX (PAKTOPOB, KAK PAKETHI,
KOCMUYECKHE KOpabyil U CBEPX3BYKOBas aBUallUs (IBYOKHCh a30Ta B BBIXJIOIN-
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HBIX raszax). Bce 3Tu nepemeHHble, HECCOMHEHHO, JAlOT 3HAYUTENIbHbIE MEPUO-
JIMYecKUe KoJieOaHus MOLTHOCTH 030HOBOTO CJI0s, Ha (DOHE KOTOPBIX BO3CHCT-
Bre XDV MOKET 0Ka3aTbCs BTOPOCTEIICHHBIM.

Conepxanne 030Ha B Tpormocdepe peryaupyercs BbIOpocaMu JBYOKHCH
a30Ta, KOTopast MoJ| 1eUCTBUEM YJIbTPa(pHOIETOBOIO CBETA pa3jaraercs Ha Xu-
MHYECKH AKTHUBHBIE OKHCh a30Ta U aTOMAapHBIM KUCIOPOJ, COCAUHSIOLIUICS C
MOJIEKYJIIPHBIM KUCIOPOAOM Bo3ayxa. OOpaTHasi peaklys BOCCTAHABIMBAET
NO,, ogHako B NPUCYTCTBUM METaHA U APYTUX OPraHUYECKUX COCIUHEHUH
IPOUCXOUT HAKOIUIEHHE O30HA (TOPOACKON CMOT), KOTOPBIMA MPU KOHIIEHTpa-
uu 6ospiie 0,12 yacteit Ha MWUIMOH OCJIa0JIsIeT UMMYHHYIO CUCTEMY U pa3-
pyIIaeT JIETOYHYIO0 TKaHb, HAHOCS TaKXke ymepo (HOTOCHHTETHUYECKUM TKaHSIM
pactenuii. B To xe Bpems TpornocdepHsiii 030H 0osiee 3 HEKTUBHO 3aIIHIIACT
OT yJIbTPaHOIETOBOTO OOITYUEHUS, YEM CTPATOCHEPHBIH.

Hapymenue paBHOBeECHS MEXKIy O30HOM M OKHCBIKO a30Ta B IOJIIPHOM
BUXpE MOXKET YKa3blBaTh HA UHTEHCHUBHOE MPOTEKaHUE TE€TEPOTEHHON PEAKIINU
C y4acCTHEM JITHX ra30B B MOJSIPHBIX 00JIaKax, TOT/Ia KaK MOBBIIICHUE COIEpKa-
HUs OKMCH XJIOPA MOXET OKa3aTbCsl HE NMIPUYMHOM, a CIEACTBUEM Pa3PYILICHUS
030Ha.

[Tapagokc 3akmrodaercss B TOM, YTO aHTApKTUYECKas «O30HOBAs AbIPay,
IpUBJIEKIIAs CTOJb MpPUCTaIbHOE BHUMaHue K mnpodneme XDV, B geiicTBu-
TEJIHHOCTH HE MOXET OBbITh BbI3BaHa BO3JICUCTBHEM 3THUX COCJAMHEHHH B CHILY
UX HE3HAYUTEIbHON KOHIIEHTPAlMU M HECOOTBETCTBHUS MOJEIbHBIX PACUETOB
MacmTaby ¥ CKOPOCTH BECEHHETO COKpallleHus 030Ha. EcTh u ipyrue «HecTbl-
KOBKM» B OOBSCHEHUSX KOJUYECTBEHHBIX XapaKTEPUCTHKAX 3TOrO SIBICHHS,
CBSI3aHHBIC C KOJICOAHUSIMU TEMIIEPATYPHI OT TOJA K TOTY.

B nenom HaGnrogaemMoe B HacTosIIIee BpEMs COKpAILEHUE 030HOBOTO CJIO,
[0-BUJIUMOMY, OOBSICHSIETCS CUHEPTUYECKUM JIEHCTBUEM psijia (aKTOPOB:

1) npuTokOoM 0OEAHEHHBIX 030HOM MPU3EMHBIX BO3JYLIHBIX MACC K MOJIIO-
caM B CBSI3M C UHTEHCUBHOW BUXPEBOU LUPKYIALHUEH aTMOC(Ephl U TEIJIOBHIMU
aHOMAaJIMUSIMH B OKEaHE;

2) yBEIMYEHUEM COJTHEYHON aKTUBHOCTU ¢ MUKOM B 1989 T., KOTOpBIN ObLI
BTOPBIM 10 HHTEHCUBHOCTH COJTHEUHBIX BCHbIlIEK 3a nocnenuue 400 mer;

3) BO3pocIIel BYJKAaHUUECKOW aKTUBHOCTBIO — JIBA B3PBIBHBIX U3BEPKEHUS
B HU3KUX muporax (Dnb-Uudon, [lunaty60) B mocneanue aecatuietus XX Be-
Ka;

4) HU3KOU TeMmIlepaTypoi crpaTocdepsl, CIIOCOOCTBYIONMICH yCTOMYMBOMY
Pa3BUTHIO MOJIIPHBIX 00JIAKOB;

5) BO3pOCHIMMHM aHTPONOTEHHBIMU BBIOPOCAMH OKHCIIOB a30Ta, ABYOKHCHU
yraepoja, Mmetana u XDV, HakomieHneM 030Ha B Tporocdepe (BHICOTHBIE TO-
JIETHI CAMOJIETOB).

Taxum 006pazom, MbI HE MOKEM PACCUYUTHIBATH HA HEIUKOM YIPaBISIEMYIO
MOZENb 030HOBOTO cios. [Ipm 3TOM Ham emie NmpeacTOUT BBIACHUTH OTHOCH-
TEIHHBIA BKJIQJ] YIIPABISIEMBIX U HEYTIPABIIEMBIX (PaKTOPOB.
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6.3. [TapaukoBbIi 3pPexT

B 1992 r. Ob1a noanucana MexayHapoaHas KoHBeHUus 1o Kiaumaty u
ouopazHooOpasuro. B Helt Obla oTpaxkeHa 03a00YE€HHOCTH TI100aTEHBIMHU KO-
jgoruueckumu mpobinemamu. Jliogum Bce Ooree omrymaroT cebs oOuTaTeNnsIMu
OJIHOM TUTaHEThl, 00A3aHHBIMHU BO MM OyJyIlIero 0ObeMHUTh YCUJIUS IJI pe-
HIEHUS CTOALIMX Mepe]] HUMHU HacylHbIX npodnem. [Ipexnae Bcero, HeoOxoau-
MO MOHMMAaHHE MEXaHHU3Ma MPOUCXOIIIINX B Ouocdepe MmpoieccoB, Kak ecTe-
CTBEHHBIX, TaK U AHTPOIIOT€HHBIX.

[IpoGnema rio0anbHBIX KIMMATHUYECKUX M3MEHEHHI OKa3aJluCh B LIEHTpE
BHHMAaHUS B CBSI3U C OKHUJIA€MbIM IOTEIUICHHEM, BbI3BAaHHBIM TEXHOT€HHBIMU
BbIOpOCaMU TAPHUKOBBIX ra30B, B nepByto ouepeanr CO,.

Cytp nmapaukoBoro 3¢ddexra 3akmoyaetcs B cieayroniemM. ConHIle uMeeT
TemriepaTypy noepxHocTH okosio 5700 K u msmydaer sHepruro B OOJIBIIOM
JMana3oHe 4acToT: MH(paKpacHbIe JIydH, BUANMbBIC, YIbTpa(UOIETOBBIC U 0O-
aee kopoTkue. M3 atoro moroka jgydei auib npuMepHo 10 % normomnjaercs B
atmocgepe, okoso 30 % oTpakaercss oT 00JaYHOTO TOKPOBA, OCTAIBHBIE pac-
CEeMBAIOTCSI B arMoc(epe M JOCTUTaroT 3€MHOM moBepXHOCTH. IlormomieHHas
MOBEPXHOCTHIO 3€MJIM SHEPIUs IPUBOJUT K €€ HarpeBy, B pe3yjbTaTe Yero Io-
BEPXHOCTh B CBOIO OYEpE/lb cCaMa HAUYMHAET HM31y4yaTh. TemioBO€ H3Iy4YeHUE
3eMild COOTBETCTBYET MH(pPAKpACHOMY JAMANA30HY; M3JIYyYEHUE MMEHHO 3TUX
4acTOT M MOTJIOIIAETCS TaK HA3bIBAEMbIMHU TAPHUKOBBIMU T'a3aMHU.

Takum oOpa3oM, MapHUKOBBIN 3(DPEKT — 3TO pa3orpeBaHrue HIKHUX CIIOEB
aTMocdepbl, BO3HUKAIOIIEE B PE3yJIbTaTe MOIJIOMIEHUS! OTPAKEHHOTO TETLIOBO-
ro U3Jy4eHUsl MOBEPXHOCTH 3€MIIM MOJIEKYJIAaMHU YIJIEKUCIIOIO ras3a, BOJISHOTO
napa, MetaHna, XJoppTopyrieBoaopoaoB (XDPVY) u HEKOTOPBIX APYTHX Ta30B.
OTHOCHUTENBHBIN BKIIA] B TAPHUKOBBIN 3P (HEKT 3TUX BEUIECTB MPUMEPHO TAKOB:
CO;, - 60 %, CHs —15 %, N,O—-5 %, O3 — 8 %, XDV —12 %.

XOoTsl ME€TaH B pacyeTe Ha MOJb JaeT ropas3io OOJbLINI MapHUKOBBINA -
(eKT Mo CPaBHEHHUIO C YIJIEKHCIBIM Ta30M, MOCIeAHUH Ooyiee yCTOWYHNB B at-
Mocdepe B BBIOPAChIBACTCSI B OTPOMHBIX KOJIMUECTBAX — OKOJIO 8:10"* kr esxe-
TOJIHO NIPHU COKUTaHWUU yriid, HeTH, npupoaHoro rasa. [Ipeanonaraercs, 4to
HakoruieHue CO, B atMocepe npHUBEAET K NOCTENIEHHOMY MOTEIIEHUI0, KOTO-
pomy OyAeT COIyTCTBOBATh TAasHHE MOJISPHBIX JIbJOB, OJIBEM YPOBHS Mupo-
BOI'0 OK€aHa, 3aTOIJIEHUE TYCTOHACEJICHHBIX IPUMOPCKUX HU3MEHHOCTEN U 1ie-
JIBIX OCTPOBHBIX FOCYJIapCTB, OMYCTHIHUBAHUE, COKPAIICHUE JIETHUX OCAJIKOB B
OCHOBHBIX CEJIbCKOXO3MCTBEHHBIX PailOHaX OT aMEPUKAHCKOIO CPEAHEro 3a-
najzia 10 CpeaAn3eMHOMOpPDS U 3alaHOW ABCTpaJINH.

[Io MHEHUIO ClenHaInCcTOB MApHUKOBBIM 3¢ (deKT yke nan MoTereHue
npumMepHo Ha 0,5 °C ¢ konua XIX B. B To ke BpeMsl cieayer OTMETUTh, YTO
MAapHUKOBBIN 3(PPEKT CyIecTBOBaI U B MPOILLIOM: C TeX MOp Kak B aTMocdepe
3emMIIH MOSBUJINCH BOJIA U YIUIEKUCHBIN ra3. IMeHHo Oiarogapsi HeMy Temiepa-
Typa Ha NOBEPXHOCTH IUJIAHETHI JIOCTUIJIA COBPEMEHHOIO YpoBHsA. be3 aroro
addexTa Temmneparypa Ha 3emiie Obuta Ob1 Ha 40 °C HWKE, U KU3HB BPSAI JTU
ObL1a Obl BO3MOXKHA, BO BCSIKOM Cllydae, B €€ HbIHEIIHEeM BHUje. becrokoilcTBo
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YYEHBIX BBI3bIBAET TO, YTO CETOIHS UJIET OBICTPBIA POCT COJEPIKAHMS YTIICKU-
CJIOTO Ta3a.

JIyist mpenoTBpaIeHuss maryOHbIX MOCIEICTBUA KIMMATHYCCKUX H3MEHE-
HUW MPENoaraeTcsi CHU3UTh BHIOPOCHI IByOKUCH YTIIIepoja, OKUCIOB a30Ta U
xsopdTopyrieBogopoaos Ha 60 %, merana — Ha 20 %.

Onnako poJib MapHUKOBOTO 3(pPekTa B KIMMATUYECKUX MpoIeccax Io-
CIeAHUX JeCATHICTHI naneko He OeccropHa. Tak, 40— 60-e¢ rozbl MpOULIOTo
BEKa, MEPBBIM 3Tanm MacCUBHBIX BbBIOpOCOB CO,, 03HAMEHOBAJIUCH 3aMETHBIM
noxosioganueM. Pe3ko Bospociinre TexHOoreHHble BbIOpochl 80-X TOA0B, IO
CBEPXTOYHBIM CITyTHUKOBBIM M3MEPEHUSIM HE J1ajii TAapHUKOBOTO 3 deKTa.

[Ipunumas 5t (akThl BO BHUMaHHE, CIeAyeT MPU3HATh, YTO aHTPOIOTEH-
HBIE BBIOPOCHI YTIIEKUCIOTHI HE CIIOCOOHBI OOBSCHHUTH B MOJTHOW MEpe U3MEHe-
HUW KJIMMaTta, U MOATOMY MapHUKOBBIN A(h(EKT ciemyeT paccMaTpuBaTh Kak
MHOTO()aKTOPHYIO MOJIEITb.

Bo-niepBrix, HE HamO 3a0bIBaTh, YTO B MPOILJIOM 3eMJIM OBIBAIM U TIOTETI-
JICHUSI W TIOXOJIOJIaHUs KiuMaTa. belmu ImuTenbHBIC MOXH, KOTJa KIMMAT OB
CyOTpOINUYECKUM Ha OYE€Hb OOJIBIIUX MPOCTPAHCTBAX, HO ObUIM U JIETHUKOBBIE
NEePUO/bI, JJIUBIIUECS THICSYM JieT. [IoHATHO, 4TO 00 aHTPOMOTEeHHOMN JesTENb-
HOCTH P€uYb B 3TOM ciydae He ujer. Ha 3Tu mporiecchl 1elCTBYIOT MHOTHE ac-
TPOHOMUYECKHE U TEKTOHUYECKUE (DAKTOPhI, KOTOPBIE 3/IeCh paccMaTpPUBATHCS
HEe OyyT.

B To e Bpemst poJib YyIieKucaoro raza B GOpMHUpPOBAHUU KIIMMaTa JIEUCT-
BUTEJILHO HE moclieusia. B 6unocdepe nmeeTcss MHOTO MPOIIECCOB, CBS3AHHBIX C
norjoiieHueM u BoiaeneHrnemM CO,. YTiaekucioTa pacXxoayeTcsl Ha pas3sioKeHue
CUWJIMKATHBIX U KapOOHATHBIX MHUHEPAJIOB 36MHOW KOPBI, IEPEBO/IS UX B PACTBO-
pUMBbIE TUIPOKApPOOHATHI, KOTOPHIE MOCTOSIHHO BBIHOCSITCS B OKEaH, I'7i¢ BHOBb
IpeBpaIaTcs B KapOoOHATHl M OCaXkIatoTcs Ha jaHe. Bo3Bpar yriepoma B art-
Mocdepy MPOUCXOTUT B pe3yJbTaTe MarMaTHYECKUX W MeTaMOPPUUICCKUX
nporeccoB. O6mee kommuectBo CO,, BRIOpachiBa€MOE Ha3eMHBIMHU U TIOJIBO/I-
HBIMH BYJIKAHAMH OIICHUBACTCS B COTHH MIJIJTMOHOB TOHH B TO/I.

Oxkono 830 muuMap10B TOHH yTiiepoja — BTpoe OoJibllie, 4eM B aTMocde-
pe, — KOHIIEHTPUPYETCS B TKAHSAX JPEBECHBIX PACTCHHUM W B TyMyce. YBelnuue-
HUE KOHIICHTpAIlMU YIJIEKUCIOThI B aTMoc(epe MOBBIIIAET MNPOAYKTUBHOCTh
HA3eMHOW PaCTUTEIBHOCTH, 32 CUET Yero U30BITOYHAS YTIEKUCIOTa PaCXOayeT-
cs Ha (oTocuHTE3. DTO OOCTOSTENHCTBO 3aMYCKAET M JAPYTHEe MEXaHU3MBI,
BIIUSIIOIIME HA MapHUKOBBINA 3 dexT. Tak, eciau npu 3ToM NOBBIIIAETCS TEMIIE-
paTypa, TO BO3pacTaeT UCIApEeHHE BJaru JMCThIMH PACTCHUM, YBETUINBACTCS
BJIYKHOCTh BO3/lyXa U COOTBETCTBEHHO MOTJIONIEHUE TEIUla, U3JIy4yaeMOoro Io-
BEPXHOCTHIO 3eMiu. M30BITOK YTIIEKHUCIOro ra3a MHUIMUPYET POCT TPaBSHU-
CTOM PaCTUTEIHHOCTH, YTO MPUBOJAUT K YMEHBIICHHUIO aTh0€I0 TI0O CPABHEHHUIO C
00Ha)XEHHON MOBEPXHOCTHIO. AKTUBU3UPYETCS Pa3I0KEHUE OPraHuYECKUX CO-
enuHeHu# (pactutenbHOCTH) ¢ BhiAeneHueM CO, B atmocdepy. CymmecTByOT u
JIpYyTUe MPOLECCHI, CBA3AHHbBIE C MOTJIONICHUEM U BBIJIEICHUEM YTJIIEKUCIOTHI B
atmocdepy.
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Oxeannueckuii pesepByap yriiepona B 80 pa3 mpeBbIiaeT aTMOC(epHBIi.
PacTBopeHHbIE OpraHMYECKHE COECIMHEHHUs TaKKe pasjlaratorcs (poToxumuye-
CKH C BBIJICJICHHEM JIETy4YnX KOMITOHEHTOB B aTMocdepy. PactBopumocts CO,
YMEHBUIAETCS ¢ BO3pacTaHHeM TemnepaTypbl. CI0KHBIE MPOLIECCHl KPyroo0o-
poTa YIJIEKUCIOTHl CBSI3aHbl C B3aUMOIPOHUKHOBEHUEM TEIUIBIX M XOJIOJHBIX
TE€YEHUI, C TassHUEM NpPECHBIX aiicOeproB. I'pomanHble MPOCTPAHCTBA MOJISIP-
HBIX 00JIaCTe!, MOKPBITHIE JIbJIOM, OTPAKAIOT COJIHEYHOE TEIUIO 0OPAaTHO B KOC-
MOC.

VYBenuueHue coaepKaHus BOIASHOIO Mapa C MOTEIJIEHUEM, CIPOBOLIMPO-
BaHHbIM CQO,, MOXET NaTh «CBEPXMAapHUKOBBIN 3PdexT». OnHako OJHOBpeE-
MEHHOE TMOBBIIICHHE KOHBEKTUBHON aKTUBHOCTH aTMoc(ephl BeleT K yBelnye-
HUto0 oOnauHocTu. JlononmauTenbHbie 3(h(PEKTh 00TaYHOCTH — YBEIHMYCHUE HC-
NAPEHUs C JMCTHEB PACTUTEIBHOCTH U CKOPOCTH BETPA, CPBHIBAKOIIETO C ITOBEPX-
HOCTH OKE€aHA YaCTHULbI COJIM, KOTOPBIE CIyXaT AIpaMH KOHACHCALUN BOJISHOTO
napa. B cBoro odepenp, moBbiieHHass 00JaYHOCTH CBsi3aHA C POCTOM ajb0eno
aTMoC(eppl, UTO MOKET KOMIEHCUPOBATh MapHUKOBLIN 3¢ dexT. EcTh u apyrue
MPOIECCHI, TPOUCXOAIINE KaK B aTMOc(epe, Tak U B OKeaHe, KOTOpPbIE HE MO/~
JAI0TCAd TOYHOMY pacyueTy, HO HECOMHEHHO OKAa3bIBalOT BIMSHHUE HAa KOHILIECH-
tpauuto CO, B arMocdepe He3aBUCUMO OT aHTPOTIOTCHHOM JIeSITEILHOCTH.

B nocnennee Bpemsi oOHapyeHa HECOMHEHHAsI CBSI3b MEXY COJEp KaHM-
em CO, B armocdepe u Dnb-HuHbO — pacnpocTpaHeHHEM aHOMAJIbHO TETUIbIX
MOBEPXHOCTHBIX BOJ B THUXOM OK€aHe, MPOUCXOMASIINM C NMEPUOJUYHOCTHIO B
4-5 neT v BBI3BIBAIOLIUM aHOMAJIbHBIE KIIMMATUYECKUE SIBJICHUS (TEILIble 3UMBbI
Ha AJsicke, 3acyxu B Adpuke) NMpakTHUeCKH Mo Bcemy 3eMHoMy mmapy. [Ipu-
4yeM, MacIiTaObl U3MEHEHHS CO/IeP KaHUs YTIIEKUCIIOro raza B arMocepe MHO-
TOKPAaTHO MPEBBINIAIOT BO3/ACHCTBUE YenoBeKka. B cBoro ouepenp, siBjaeHUE Dilb-
HuHbO CBA3aHO C KOPOTKOIEPUOIWYECKHMMHM H3MEHEHHUSIMH CKOPOCTH Bpalle-
HUs 3€eMJIM B pe3yJbTaTe I'PAaBUTALIMOHHBIX BO3JEUCTBUI JPYTHX HEOECHBIX
T€J, KOTOPBIE CIIY’aT IMyCKOBBIM MEXaHU3MOM BOJIHOBBIX IIPOLIECCOB B 36MHBIX
o0ooukax, BKItouass MupoBoil okean u duocdepy.

B nacrosiiee Bpems psii McclieqoBaTeNe MokKazalu, YTO OKeaHM4ecKas
LHUPKYJISILUS ABJISETCSI OCHOBHBIM PETYJIATOPOM COJIEPKaHUS YIIIEKUCIIOro rasa
B atMocdepe. CTaHOBUTCS OYEBUAHBIM, YTO yBennueHue koHueHtpanuu CO,
(BKJIIOYAsi TEXHOTEHHBIN MCTOYHUK) OOBICHSETCS IMOTEIUICHHEM, a He Hao0o-
POT, XOTsI HAPHUKOBBIN dPPEKT 10 TPUHIIUITY MMOTOKUTEIHHON 0OpaTHON CBSI3U
dbopcupyeT noBblllIeHUE TeMIeparypsl. JlaHHbIe, MOTyYeHHBIE HCCIIeI0BATENSI-
MU, HE TOJIbKO BHOCSIT CYLIECTBEHHBIE KOPPEKTHUBBI B TPAJUIMOHHBIE MPE.-
CTaBJIEHHUS O POJIM OKEaHAa B PETyJIALIMU I'a30BOr0 COCTABA U MOAJICPKAHUU Tell-
JoBoro Oamanca, HO W MPUOTIHKAIOT HAC K OOIEMy MOHMMAHUIO KIMMaTH4e-
ckux Kosiebanuil. HecMoTpst Ha Bce BhIlLIECKAa3aHHOE, HE ClIeyeT NpeHeOperaTh
BO3/ICIICTBHEM JIEATEIHLHOCTH YeIOBeKa Ha buocdepy, TeM 6ojiee 4To MpH ITOM
B atmocdepy, ruapochepy u Iurocepy BbIOPACHIBACTCS KOJIOCCATBLHOE KOJH-
YECTBO 3arpsA3HSIOIIMX BEIIECTB, HE MPUCYIINX MPUPOJAHON OKPYXKAIOILIEH cpe-
1€, U KOTOpbI€ CITIOCOOHBI HAPYIIUTh PABHOBECHE B PUPO/IE.
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7. KIMMATBI I'EOJIOT'HMYECKOTI'O ITPOIIJIOI'O 3EMJIN

Bompoc 00 u3MeHEHHMSX W KOJIEOAHUAX KIMMaTa HMMEET YPE3BBIYAHO
OOJIbIIIOE 3HAYCHME MJIA MMOHUMAaHUsl Pa3BUTUS KJIMMATOB B I€OJIOTUYECKOM U
HUCTOPUYECKOM MPOIIOM, a TaKXKe JIJIsl MPOrHO3a UX B OyIyIieM. DTU CBEJICHUS
MOT'YT OBITh MOJIE3HBI MPHU MOUCKAX UCKOMAEMbIX U CHIPHEBBIX PECYPCOB 3eMIIH.
OHU BaXXHBI JJIsl COBEPIICHCTBOBAHUS JOJTOCPOUHBIX MPEICKa3aHUN METeopo-
Joruyeckoro pexuma. M3ydenune knumatoB lIpommoro Becbma 3aTpyJIHEHO U
TpeOyeT ydacTus CHelMaIMNCTOB Ie0JIOroB, Maje000TaHUKOB, 300JI0TOB U JIPY-
ruX HayK.

[Ipexxne Bcero, HEOOXOAMMO YTOUYHUTDH, YTO 3HAYUT «M3MEHEHUE U KOJIe-
OaHHe KIuMaTay.

Kak yxe roBopuinoch, METEOPOIOTHYECKUN PEKUM JIFOOOTO pailoHa 3eM-
HOTO IIapa B pa3Hble T'OJbl MMOJBEPKEH M3MEHUYMBOCTU. Tak, cTtpanbl FOxHOI
EBponbl, 3uMbI KOTOPBIX TEIUIbIE U BIIAXKHBIE, B OT/EJbHBIC TO/Ibl CTPAAAOT OT
CHEroIaJIoB U MOPO30B. B jeronucsax orMedanoch, 4To YUepHoe Mope He pa3
3amep3ano, a B 859 r. 3amepsno Aapuatudyeckoe Mope, 1 B BeHenuo MOxKHO
OBLIIO XOJUTH M0 JbAY. T0 ke camoe mpousonuio u B 1709 r. - uepes 850 net!

Emie Oonbinas ”3BMEHYMBOCTh METEOPOJIOTMYECKOT0 PEKUMa CBOMCTBEHHA
palioHaM, pacmloJIOKEHHBIM B 00Jie€ BHICOKUX MIHUPOTax. CpeHsIsi MHOTOJICTHSS
temneparypa saBaps B Jlenunrpazae cocrasiset -8 °C. B To xe Bpems B 1814 r.
cpenHsis Temrieparypa ssupaps obuta -21 °C, a B 1866 . ona mogssiace 1o -1,6
°C. Ouenb TerubIM OKazaics jaekadpsr 1960 r. Ha Bceit Pycckoil paBHuHE: cpe-
Has TemnepaTtypa B Mockse gocturia -0,2 °C.

[Tomo6HBIe KOMEOAHMST XapaKTEPHBI HE TOJBKO I TEPMHUUECKOTO PEKU-
Ma, HO W JJIsI APYTUX METEOPOJIOTMYECKHX TMOKa3aTesleil, B YaCTHOCTH IS
0CaJIKOB, C YEM CBSI3aHO YEPEAOBAHUE 3aCYILIUBBIX U BIAKHBIX JIET.

Paccmotpennbie mpuMepbl U3MEHYHMBOCTU METEOPOJIOTHYECKOT0 PexUMa
NPUCYIIN KIUMAaTy, COCTABISIOT €ro cojiepxkanve. OHU HE alOT OCHOBAaHUI
JUTSL 3aKJIFOYEHUSI O TeHICHIIMU Pa3BUTHUS KJIMMAaTa.

[Tog u3MeHeHUEM KiIMMaTa MOHUMAIOT HAaNpaBJICHHBIE YCTOWUYUBBIE MPO-
I[ECChI, B X0JI€ KOTOPBIX MPOUCXOAUT 3aKOHOMEPHOE BO BPEMEHU W3MEHEHHE
METEOPOJIOTHYECKOT0 PEeKUMa, HAIPUMEP UIUTEIHHOE MOBBIIICHUE WU TTOHU-
KEHUE TeMIepaTyphl B KaKOM-IHOO B OMPENEICHHOM PEruoHe, U COOTBETCT-
BYIOILIEE U3MEHEHUE JPYTHX METEOPOJIOTMYECKUX 3JIEMEHTOB. Takoe Hampas-
JICHHOE M3MEHEHUE BO3MOXHO MPU U3MEHEHHH KJIMMAaToOOpa3yrommx (akTo-
poB. Kakue »xe (pakTopbl MOTYT BIUATH TaK CYyIIECTBEHHO Ha kiuMat? M3MeHe-
HUE MOXET OBITh CBS3aHO C YBEJIMYCHUEM WJIM YMECHBIIICHHEM KOJIMYECTBa TEll-
na, nocrynatouiero ¢ CoJiHIIa HAa 3€MHYI0 TOBEPXHOCTb, C U3MEHEHUEM XapakK-
Tepa 3TOW MMOBEPXHOCTH, BKIIFOUAsi COOTHOUIEHHUE MEXKy CYILIEH U MOPEM, allb-
6emo, oporpaduto, U, HAKOHEII, C U3MEHEHUSIMH MOTIIONIATEIILHON CITIOCOOHOCTH
3eMHOU aTMoc(ephl B pe3yibTaTe pa3InyHOTO COACpKaHUS B aTMOc(epe yriie-
KHUCIIOTHI, BOJITHOTO Tapa, 030Ha, 00YCIOBIMBAIONINX TEMITepaTypHbIi 23 (eKT.
Bce 3Tu mpuduHbBI B CUITy B3aMMOCBSI3aHHOCTHU SIBIICHUM MPUPOABI MOTYT BHI-
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3BaTh 00Jiee WM MEHEE BBIPAKEHHbIE HApYLICHUs PUX01a-pacxojia pagualui,
atMoc(epHON HUPKYJIALNHU U BIarooOMeHa, 0anaHca Teria U BJIaru Ha 3emJie.

PeanbHo 11 mo100HOE M3MEHEHUE KiIMMarojorndeckux (axropos? Eciau
paccMaTpHUBaTh NIEPUOJIBI BPEMEHU, U3MEPSIEMbIE I€0JIOTMYECKUMU 3IT0XAMH, TO
MOKHO YTBEP)K/IaTh, UTO KaK 3€MHbIE, TAK U aCTPOHOMHUYECKUE MPUUUHBI U3ME-
HEHUs KiMMata uMmenn Mecto. OO 3TOM TOBOPSAT MHOTOYMCIIEHHbIE (aKThl UC-
TOPUYECKON T'€0JIOTUH, TaTe000TAHUKH, 300JIOTHH U IPYTUX HAYK.

[TonsiTve «M3MEHEHHE KIMMAaTa» C IMOJHBIM OCHOBAaHHUEM MOXKHO IpUMeE-
HUTb B TOM CIIy4yae, KOorja roBOPUTCS O OOJIBIIMX MPOMEXKYTKAX BPEMEHH, I1O-
psaka reosiornyeckux smox. Ha cpaBHUTENBHO HEOOJIBUIMX OTPE3KAX BPEMEHU
4aCcTO HET BO3MOYKHOCTH YCTAaHOBHUTH ONPE/CIICHHYIO HAIPaBICHHOCTh B U3MeE-
HEHUU METEOPOJOTMYECKHX 3JEMEHTOB. B Takux ciydasx 4aile NpUMEHSIOT
NOHATHE «KoJeOaHue KiIuMara». Takoil TepMHH YNOTpeONSIOT Torja, Korua
peub uaeT 00 M3MEHEHHUSAX KIIMMaTa, He MMEIOLIUX HalpaBJIEHHOTO, Mporpec-
CHUBHOI'O XapakTepa.

7.1. I1aJ1IeOKJINMATOJIOT U

N3yuyenueM u3MeHEHUU M KojeOaHMH KiIuMaTa 3aHUMAaeTCsl HayKa, KOTO-
pas Ha3bIBaeTCA NajeoKnInumaTonorus. OHa nbITaeTcsi HE TOJIBKO BOCCTAHOBUTD,
HO U OOBSICHUTH MOCIJIEI0BATENBHOCTh CMEHbI KJIIMMATOB HAa BCEM MPOTSKEHUU
HUCTOPUU 3EMIIH.

N3BecTHO, 4TO Hallla MJIAHETa CYIIECTBYET NPpUMEPHO 4,7 MuMapaa Jer,
MO3TOMY TOHSITHO, YTO 33 KJIMMAaTOM B T€ JPEBHUE BpeMeHa Ha0It0AaTh ObLIO
npocto HekoMy. MHCTpyMeHTalbHbIE METEOPOJIOTHUECKIE HAOIIOACHUS BEIyT-
cst Bcero 150-200 net. Keratu, o6ceparopust B ExkatepunOypre — ogHa U3 cra-
peitinux B ctpaHe. CIlyTHUKOBBIE HAOJIOJEHUS MMEIOT €Illeé MEHBUIYI0 HCTO-
pHIo.

[IOHATHO, YTO MPOCIENNUTH 32 UCTOPUEN KIMMara 3eMJM IO OrPOMHOMY
KOJIMYECTBY IIOKAa3aTeJIed MOXHO HE JUISI BCEM KIMMATHYECKOW CHUCTEMBI, a
TOJNIBKO I OTHAEJIBHBIX €€ KOMIIOHEHTOB M B OCHOBHOM C MCIOJIb30BAaHHEM
KOCBEHHBIX METOJIOB U KOCBEHHBIX ITPU3HAKOB.

B paboTe no peKoHCTPYyKLIHUH KIUMaTa MPUXOJUTCS ONUPATHCS HA OTAEIIb-
HbIE CBEJICHUS IO JINTEPATYPHBIM UCTOYHUKAM, JIETOIUCSM, a KJIMMAT JIOUCTO-
PUYECKHUX 3MOX MPUXOAUTCS PEKOHCTPYUPOBATH MO APXEOJIOTMYECKUM JAHHBIM,
B TOM YHCJIE 110 MAaKpO- U MUKPOOCTAaTKaM pacTeHUH, M0 MbUIbLIE U CIIOPaM, IO
OCTaTKaM HUBBIX CYLIECTB, 10 TIOYBaM, JIPEBHUM OTJIOKEHHSIM Ha CYILIE U MOp-
CKOM JTHE.

DTN OTIIOKEHMSI — IOKA3aTelu TE€O0JIOTMYECKUX IPOLIECCOB: OHHU CBHJIE-
TEJIBbCTBYIOT O BBIBETPUBAHUU U HAKOIUICHUSAX OCAIKOB, OTPAKAIOT Pa3INYHbIC
IIPUPOIHBIE TPOLECCHI.

Hcnonp30BaHne KOCBEHHBIX ITPU3HAKOB JUISI H3yYEHUS U3MEHEHUS KIIMMa-
TOB NPOILIJIOr0 OCHOBAHO Ha MPEIIOJIOKEHUH, YTO CBA3U MEXAY KIMMATOM H
OPYTMMM IIPUPOIHBIMU SIBIICHUSIMU C TEYEHUEM BPEMEHH HE TOJIBKO COXpPaHs-
I0TCS, HO U OCTAlOTCSl TAKMMHU K€, KaK U B HACTOSIIEE BpeMs. DTO, XOTS U He-
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OeccropHoe, JOMYIICHHE BOOPYKACT MaJICOKIMMATOIOTHIO MHOKECTBOM SIBJIC-
HUW U MPOIECCOB, 3aBUCAIIUX OT KIMMATOB. Te€M caMbIM YacTUYHO 00JieryaeT-
cs 3ajada MO BOCCTAHOBJICHHIO HanOosiee OOUIMX KIMMATHYECKHX YCIOBUH
MPOIILIOTO.

B camoe nociiennee BpeMsi IIMPOKO UCTOJB3YIOTCS T€OXUMHUYECKUE, TI1aB-
HBbIM 00pa30M U30TOMHBIC METOAbI aHAIN3A, MTO3BOJISIONINE KOJTUYECTBEHHO MH-
TEPIPETUPOBATHh HEKOTOPBIC XapaKTePUCTUKHU KiimMarta. Hanmpumep, cooTHoIIe-
HUE MEXy U30TOIIaMHU Bou'®Os KapOOHATHBIX OTJIOKEHUSIX 3aBUCHUT OT TEM-
nepaTypsl BOJl, B KOTOPBIX 00pa30BaIMCh OTJIOXKEHHUS. OCTaTKW HCKOMAEMbIX
BUJIOB PACTCHHM M >KUBOTHBIX IOABEPrarOTCS CTAaTUCTUYECKOM 00paboOTKe M
CpPaBHMBAIOTCS C COBPEMEHHBIM pacmpeneieHueM ¢uopbl u (payHbl B pa3ind-
HBIX KIIMMAaTHYCCKUX 30HaX M 00JIACTSIX. DTO CPaBHEHHE U JIACT MPaABO CACNIAThH
3aKJIIOYEHHE O KJIMMATUYECKUX YCJIOBHUSIX T€X BPEMEH, K KOTOPBIM OTHOCATCS
opraHuyeckue octaTku. [103ToMy 10CTOBEPHOCTh BOCCTAHOBJICHHBIX KJIMMATOB
3aBUCUT HE TOJBKO OT HAJIEKHOCTU T€X WM MHBIX KOCBEHHBIX MPU3HAKOB KJIU-
Mara, HO ¥ OT HalllMX 3HAHWW COBPEMEHHBIX KIMMAaTOB 3eMiinu. UToObl OTHOIIIE-
HUE TE€X WY UHBIX PU3HAKOB OTJIOKEHUN K ONPEACICHHOMY KJIMMATy HE Ka3a-
JIOCh Y€M-TO 3araJIouHbIM, IPUBEJIEM HEKOTOPHIC IPUMEPHI.

7.2. IIpu3HAKH TEIIbIX KJIMMATOB

N3BecTHO, uTO 171 00pa30BaHMS COJISIHBIX OTJIOXKEHUU TpeOyeTcs MHTEH-
CHUBHOE HCIapeHue. DTOT MPOIeCC IHEPTUYHO MPOTEKAET B aPUAHBIX 00JIACTSX,
XapaKTepU3yIIMMXCcs O0IbIION CYXOCThIO U BBICOKUMH TEMIIEpATypamMu BO3/1Y-
xa. Hanpumep, B Hactosiiiee BpeMs B CeBepHoil Amepuke cosieoOpa3oBaHue
HaO0JII0/TaeTCs B T€X 00JIaCTAX, e UCTApAEMOCTh B 2,5—3 pa3a MpeBhINIaeT at-
MocdepHbIe OCaJKH, a CpeIHssl TeMmreparypa JAepkutcs Ha ypoHe 19-20 °C
(3umoit ne Hmxke +10 °C). Takum 006pa3oM, UCKOMAEMbIE TONIIUA COJIA MOTYT
CIIY’KUTh UHAMKATOpPaMU CYIIECTBOBABIIErO BO BpeMs UX 0Opa3oBaHUs KJIMMa-
Ta C BBICOKOW TEMIIEpaTypoil, Majaoil BIa>KHOCTbIO U HEOOJIBIIINM KOJIMYECTBOM
OCAJIKOB.

N3BecTHO, UTO B HACTOsAIIEE BpeMs HUJET MPOIECC BhIBETpUBAHUS (pas-
pyuienus) amomocunukaroB. Hanpumep, nonesoi mmar (KAIO,3S10,) B ye-
JIOBUSIX TEIUIOrO BIIAXKHOTO KJIMMAaTa, B3auMOAEHUCTBYs ¢ Bojgou u CO,, mpe-
Bpamaercsi B KaoyuuH, Oenyro minHy - Al,O; ¢ pa3inuuHbIMU BKIIIOUEHHUSIMU
(S10,, K,CO3, CaCOs). B ¢Bsizu ¢ 3TUM MOXHO cJiejaTh BBIBOJI, YTO €CJIU B
CJIOSIX TMOPOJI UMEIOTCA 3aJIeraHusl KaoJIMHA, TO 3TO YKa3bIBaeT Ha CYIIECTBOBA-
HUE B JIPEBHOCTH KAPKOTO BJIAKHOT'O KIMMATA.

K unciny 60TaHMYEeCKUX MPU3HAKOB TEIUIBIX U BIAXKHBIX KIMMATOB MOXKHO
OTHECTH crienuduueckne 4epThl UCKomaeMoi (GJIopbl: 0OTaTCTBO BUIOBOTO CO-
CTaBa, OFPOMHBIE Pa3MEPHI IEPEBHEB U JTUCTHEB, OTCYTCTBUE TOJUYHBIX KOJIEII.

K npu3HakaM TEIUIbIX KJIMMATOB OTHOCUTCS M HAJIMYKME B OCAJOYHBIX IO-
poliax Meskux yactul okucu xeinesa (Fe,Os), npuaaromux nopojiaM KpacHbIN
IBET — KPACHO3eMbI. TUMIHYHBIE KPACHO3EMbI BCTPEYAIOTCS B HACTOSIIIEE BpEMsI
TOJIbKO B TEIUIBIX KJIMMAaTax — B TPOMMYECKUX CaBaHHAX M CyOTpONuKax.
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BecbMa Ba)KHBIM MPHU3HAKOM TEIUIBIX KJIMMATOB SBJISIFOTCS MOIIHBIE TOJ-
M Mopckux u3BecTHsIKOB — KanbiuTa (CaCO;) u gonomura (CaCO5;-MgCOs).
N3BecTHSIKU, KaK MPaBUII0, OOPa3yIOTCs 3a CUET HAKOIUICHHUS] OPTraHUYECKUX OC-
TaTKOB MHOT'OYMCIICHHBIX MOPCKHX MHUKPOOPTaHU3MOB. DTOT MHPOLIECC B TEIl-
JIBIX MEJIKOBOJHBIX MOPSIX OJTHOBPEMEHHO COMPOBOXKJIAETCSI XMMUUYECKUM OcCa-
XKIeHueM kapOoHaTa kaiblus. M3BecTtHo, yTo B unctoil Bojge CaCO; mpakTu-
YECKU HEPACTBOPUM U BhINAJIAET B ocagok (Men). Ho eciu B Boze conepkuTcs
yriekucibiil raz CO,, CaCO; pacTBOpseTCs:

CaCO3 + HQO + C02 = C&(HCOg)z

Yem Gonbiie CO, comepkutcs B BOJE, TEM BbIILIE PAaCTBOPUMOCTH OCa-
kKoB. A pactBopumocTh CO,, Kak U Jt000ro rasza, 3aBUCUT OT TEMIIEPATYypHI.
Uewm BrIlIe TEMIIEpaTypa, TeM Hipke pacTBOpuMocTh CO,, TeM 6ombine CaCO;
BBITAJIA€T B OCAJIOK.

Hamportus, xonmomnpie Mopsi, Oorarbie YIJIEKHUCIOTON, CIIOCOOHBI MEePEeBO-
auTh CaCOs B paCTBOPEHHOE COCTOSIHME 3a CYET NMpUBEACHHOM peakiuu. [lo-
ATOMY OCAJK{, OTJIAraloIInuecs Ha JHE dTUX MOPEH, OObIYHO OeaHBI KapOoHaTa-
MU WJIM COBCEM MX JulIeHbI. [0 TONIMHE U3BECTHAKOBBIX CIOEB MOXKHO CY-
JUTh O KJIMMATe TOTO BPEMEHHU, KOrJ1a (GOPMUPOBATIUCH ITH OCAJIKH.

CyliecTByIOT U Jpyrue MpU3HAKH, CBUJICTEIbCTBYIONIME O TEIIOM KJIH-
MaTe, HanpuMep u300uiive BUI0B Kak (iopsbl, Tak U ¢ayHsl. Hanpumep, B uH-
JIOHE3UUCKUX MOpsAX u3BeCTHO 0KoJio 40 000 BHUIOB MOpPCKHX >KMBOTHBIX, B
cpeau3eMHOM Mope ux oourtaet yxe okosio 8§ 000, a B ceBepHBIX MOPSIX — BCETO
b okoJo 1 500 BuaoB.

B EBpone HacuuThiBaeTcsa 64 BHUa NMPECMBIKAIOIINUXCS, BO BHYTpeHHEeW MH-
muu — 221, a na llpu-Jlanke u B bupme — cBoie 500 Bugos. Takum oOpazom,
O0OraTCTBO MCKOIAEMBIX BHOB MPECMBIKAIONINXCS M UX TUTAHTCKHUE Pa3MephI
CJIy’KaT MPU3HAKOM TEIUIbIX KIIUMAaTOB.

7.3. [Ipu3HaKy X0J0AHBIX KJIUMATOB

B X0n0aHBIX KIMMaTaX XMMHYECKOE BBIBETPHUBAHUE HUMEET ciaboe pa3Bu-
tue. [Ipeobnanaronias posib NPUHAMICKUT PU3NUECKOMY BhIBETpUBaHHIO. OHO
3aKJII0YaeTCsl B pa3pylIEHUH TOPHBIX MOPOJ TOJ ACWCTBHEM TeMIEepaTypPHBIX
KoJ1e0aHMi, B 0COOEHHOCTH MPHU 3aMEp3aHUM BOJbI B TpelmuHax. [loaromy s
OTJIO)KCHHUI XOJIOJHBIX KJIMMATOB XapaKTEepHbl Macchl 0OJOMOYHOTO MaTepua-
Ja, COJIEpKAIIero JIETKO BHIBETPUBAEMble MaTepHalibl (ITOJIEBOM IINAT, pOroBas
oOMaHKa u Jip.).

BecbMa BayKHBIM [TOKa3aTeIeM XOJOIHOTO KIMMAaTa SBISIOTCS OJICCHEHUS
U CBSI3aHHBIE C HUMU BEChbMa XapaKTEpHbIE OTIIOKEHUS U CBOeOoOpa3Hbie (hOPMBbI
na"amadTa. JlocTOBEpHOCTh APEBHUX MAaTEPUKOBBIX OJIEIEHEHHUH JOKa3bIBAET-
Csl BCTPEYAIOIIMMHUCS MHOTJAa UCKOMIAeMBIMHU JIbJIaMH, a Yallle MOPCKUMHU OTJIO-
KEHHUsIMH. V3yueHue COBPEMEHHOTO OJIeICHEHUS MOKAa3bIBACT, YTO JICAHHK B
IPOIIECCE CBOETO MOCTYMATENbHOTO IBMKCHHS MEPEHOCUT Ha OOJbIINE pac-
CTOSIHUSL OTPOMHOE KOJIMYECTBO KaMHEH U IPYTUX MaTEpHUAaJIOB.
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«PaboTa» JIeTHMKOB YETBEPTHUYHOrO MEPHOJAa BUAHA HA OFPOMHBIX MPO-
CTpaHCTBAaX cywHn. lMckormaemble MOpPCKHE OTJIOKEHUS HAUAECHBI BO MHOTIHX
MECTax 36MHOTI'O IIapa B YMEPEHHBIX M JaXe TPOINMYECKUX IIMPOTAX U CBUIE-
TEJIBCTBYIOT O XOJIOJHOM KJIIMMAaTe 3TUX MECT B COOTBETCTBYIOIIEE BPEMSI.

Ha gepenoBanue TEIIbIX U XOJIOAHBIX KJIMMATOB YKa3bIBAET HAINYUE TEP-
pac Ha Mopckux Oeperax. [Ipu oneaeHeHUM YacTh BOABI MpEBpallajiach B Je/-
HUKHU M YPOBEHb OKEaHa MOHMIKAJICS, IIPU MOTEIUIEHUH 3TOT YPOBEHb BHOBb I10-
BBIIIAJICA 3a cUeT TassHUs JbJ0B. Ha ypoBHE Mops npuboii paspyuan o6epera, o
YeM U TOBOPAT TEPPACHI.

Becbma 11eHHBIE JaHHBIE O CYpOBOCTH KiuMmaTta jaaet (uopa u dayHa, ot-
JanYarommecs: 6eITHOCTHIO BUIOBOIO COCTaBa B ’TOM KJIMMaTe.

XapakTepHOU IPyIIIONd PACTUTEIIBHOCTU B XOJIOJHBIX KJIMMATaX SBJISIOTCA
XBOMHBIE. B 007aCTSIX ¢ XOJOAHON 3MMOM M OTHOCHUTEIHBHO XOJIOAHBIM JIETOM
POU3PACTAIOT JIMILb MOJI3y4ne UBBI, KapJuKOBble Oepe3bl U Mxu. FOxHas rpa-
HULA TYHAPBI B HACTOAILEE BPEMsI BO MHOI'MX MECTaX Ha KOHTUHEHTAaX XOPOILIO
COBIAJAET C MOJIOXKEHUEM H30TEpPMBI camoro Teruioro mecsua roga +10 °C.
Otcrona cinenyer, 4To UCKOMAaeMble BBICOKOCTBOJIBHBIE JE€PEBbSI, UX PAa3IMYHbIC
OCTaTKH U IbUIbLA, HAWJEHHBIE B TYHJPE, YKa3bIBAIOT HA TO, YTO B COOTBETCT-
BYIOIIYIO 310Xy PailoH 3TUX HAaXOJOK MMEJ TEeMIepaTypy XoTs Obl OJTHOTO Me-
csina roja 6omsiie +10 °C.

BaxxHoe 3HaueHUE M1 XapaKTEPUCTUKU KIMMATa UMEIOT TOJUYHBIE KOJIb-
na nepeBbeB. OHUM Hambosee XapakTepHbI I APEBECHOW pPACTUTEIBLHOCTH
YMEPEHHOI'0 10siCa ¢ 3MMHHUM IEPEPBIBOM €€ pOcTa U JJIsI MECT C SIPKO BbIpa-
YKEHHBIM 3aCYLUIMBBIM MEPUOJIOM rojia (caBaHHBI). B jkapkoM U BIIaKHOM KJIH-
MaTre B PE3yJbTaTe OTCYTCTBUS CE30HHOCTH JEPEBbS PACTYT B TECYEHUE BCETO
roJla ¥ IOTOMY TOJMYHBIX KOJel He UMEIOT. EfBa paznmnyumel TOJU4HbIE KOJIb-
a y NOJISIPHBIX JIEPEBBEB, UTO OOBACHAETCS KpailHe MEAJIEHHBIM UX Pa3BUTHEM
M3-3a CypOBOCTH KJIMMATA.

JIOBOJIBHO YacTO BCTPEYAIOTCS B OTIOXKEHHSIX XOJOAHBIX KJIMMATOB HBIHE
BBIMEPILKME MJIEKONUTAIOIIME — MAMOHT M Bosocatbiii Hocopor (Cubupp, Yk-
pauHa). B To ke Bpemsi HaJl0 UMETh B BUly OOJIbLIYIO TPUCTIOCOOISIEMOCTD JKU-
BOTHBIX K KJIMMaTH4YEeCKUM YycioBusiM. Hampumep, cOBpeMeHHbIE COPOJIUYU
MaMOHTOB M HOCOpOra MpPEeKpacHO YYBCTBYIOT c€0sl B YCIOBUSX XKapKOTO KJIu-
mata. Creayer y4uThIBaTh U BO3MOXKHOCTh MUTPALIUU KUBOTHBIX Ha OOJbILINE
paccrosiaus. OTCrO[a CIENyET, YTO €AMHUYHAS HAaX0JIKa CEBEPHOTO )KUBOTHOTO
B MCKOIIAEMbIX OTJIOKEHUSX €ILE€ HE MOXKET CIYKUTh TI0CTOBEPHBIM MPU3HAKOM
XOJIOJTHOT'O KJIMMATa.

7.4. IIpu3HAKH CYXHUX KJINMATOB

OnuH U3 BaXXHENIIMX MPU3HAKOB apUIHOTO KJIMMaTa — 3TO, KaK y>Ke TOBO-
pUIIOCH, OTJIOKEHHE COJiel (KaMEHHOM, KaJIMiTHOM, rurica). bbuio ycTaHOBJIEHO:
COJISIHBIE T0sICa OT OJJHOW I'€O0JIOTMYECKOW AMOXU K APYrod U3MEHWIH CBOE IO-
JIOKEHHE, a CIEIOBATENBHO, U3MEHWIOCH PACHOJIOKEHUE apUIHBIX KIMMAaTOB.
B panHem mnaneo3oe OTII0KEHUE COJIEH MPOUCXOAMIO TJIaBHBIM 00pa3oM B BhI-
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cokux mmportax CesepHoro nosymapus. [lo3xe mosc coreHakoIUIEHUs cMe-
ajicsd K 10ry ¥ y’e B IEPMCKUNA NEPHOJ HAXOAUIICA B CPEHUX LIMPOTaX; €L
no3aHee — B KoHue FOpckoro nepruoga — oH MpUOJM3WICA K TOJIOXKEHHUIO CO-
BPEMEHHOI'0 COJICO0pa30BaHMsL.

K nangmadram cyXux KJIMMAaTroOB OTHOCSTCS CTENU M MYyCTbIHU. B 3THX
NYCTBIHAX Mpeo0diiafaeT GU3nuecKoe BHIBETPUBAHUE, BBI3BAHHOE KOJIEOAHUSIMU
TEeMIIepaTypbl U JeATeIbHOCTbIO BeTpa. C MepBbIM CBSI3aHO 00pa3OBaHHE Tpe-
IIMH B CKaJbHBIX IOPOJax U MpeBpallleHrne B Maccy 00JIOMOYHOIO MaTepuaa.
Berep npousBoauT JaibHEHIIYI0 pabOTy: M3MENIbYaeT U HUIM(YeT O0O0JIOMKH,
IOCTENIEHHO IPEBpallaeT UX B IECOK, KOTOPBIH MEPEHOCUT Ha OOJIbIIME pac-
CTOSIHUS U OTKJIQJIbIBAET B BUJIE BBICOKUX JIFOH.

Jlia apuaHbIX 00J1acTeil XapakTepHO HEOObIIOE KOJUYECTBO BUJIOB pac-
TUTEJIBHOCTH: PACIPOCTPaHEHbl KCEPO(QUTHI C CUIBHO YMEHBLICHHON MOBEPX-
HOCTBIO JIMCTHEB, MHOT/IA UMEIOUINX BOJIOCSIHOM MOKPOB U JPYrue OCOOEHHO-
CTH, YMEHBIIAOIINE UCIIapEHUE.

Emie OeqHee )KMBOTHBIA MUP ITYCTBIHb.

7.5. IlIpu3HaKH BJIAKHBIX KJIUMATOB

BnaxxHple KIMMaThl OCTaBIISIOT MOCIIE ¢e0sl CeAyIoLIe MPU3HAKU:

® UHTEHCHMBHOE XMMHUYECKOE BHIBETPUBAHUE;

® KAOJIUH U KPaCHBIH KeJIe3HAK (BO BJIAXKHOM U TEIJIOM KIIMMATE);

e 3ajeXu Topda U KaMEHHOTO YIJis, TOpdsiHbIe 00JI0Ta B CEBEPHOM IIO-
JTyUIapyuy BCTPEYAIOTCS, KaK MPaBUJIO, B pailOHAX 4aCcTO XOJOJHBIX, HO C U30bI-
TOYHBIM YBJIA)KHCHUEM;

e Clie/ibl SPO3MOHHBIX MPOLIECCOB: MIMPOKO PA3BETBICHHAS PEYHAs CETh B
COBPEMEHHBIX IYCTBHIHSIX, JAPEBHHE, TEMEepb BBICOXIIME 03€pa C XOPOIIO BbI-
paXEeHHBIMH T€ppacamu.

B nacTtosimiee BpeMsi yCTaHOBJIEHO, 4TO B IuieiicTonieHe Caxapa oTiauya-
Jach OOMJIMEM OCAJIKOB M IMOJHOBOJIHBIMU MHOTOYHCIICHHBIMU PEKaMu U ObLia
(ne menee 600 000 et Ha3axd) MWIOAOPOIHBIM IBETYLIUM ILIATO.

Taxum 00pa3om, MOKHO CKa3aTh, YTO TOPHBIE MOPOJBI SIBISIOTCS MaMST-
HUKaMU TPOILIbIX COOBITUM, OTPAKAIOIIUMHU HE TOJBKO M€0JIOTUYECKHUE DIOXH,
HO U MeHee TiobanbHbie coObITHA. OKa3anoch, YTO MECOK, 0OPa30BaHHBIN MPHU
pa3pylieHuH (BBIBETPUBAHUM) TOPHBIX MOPOJ OTIMYAETCS MO COCTABY OT IEC-
KOB, HAMBITBIX BOJOM.

Kaxxnoe n3Bep:keHHe ByJKaHA JAE€T OrPOMHOE KOJIMYECTBO MUHEPAIBHOIO
MaTepuasia. Byikanudeckuil nemnes, YrjaoTHSSCh U CIEKUBAsICh, MPEBpAIIACTCs
B ByJIKAHUYECKUH Ty(; JaBbl, 3aCThIBasi, 00pa3yI0T Pa3INMYHbIC BYJKAHUUYECKHUE
TOpHBIE MOPOIbI: 0a3asibT, 00CUIMAH U AP.

WNHorna B myCTHIHAX BCTPEUAIOTCS TIBIOBI CIUIABICHHOTO MecKa. DTO CBU-
JIETENBCTBA yIapOB MOJIHUI, 3HAYUT, KOTJIA-TO 371€Ch OB BIAXKHBIA TPOIIHYE-
CKUU KJIMMAT.
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7.6. OnpenesieHue BO3pacTa 0CaJ0YHBIX MOPO/I

VYuuTsIBast, 4TO O0CaAOYHBIE TOPOAbl HAKAIUIMBAIOTCA MOCIOMHO, HETPYIHO
ONPENICNIUTh, KAKUE U3 HUX UMEIOT OOJIBIINI BO3pPACT, a KAKUE — MOJIOXKE, OJHA-
KO 33J]a4a COCTOUT B TOM, YTOOBI ONPENEIUTh, KAKOB K€ a0COJIIOTHBINA BO3pacT
nopoA, GOpMUPYIOIIKX TOT UM UHOU CITOM.

B 3TOM cityyae npuMeHsIOT U30TONHBIE METO/Abl. B npupoe cyuecTByor
KaK yCTOWYMBBIE, TaK M PAJAMOAKTUBHBIC M30TONBI. PagnoakTUBHBIE WU30TOIIbI
UMEIOT MHOTHE DJIEMEHTBI, HAllpUMEp ypaH, pajuid, TOpUH, Kaluid, pyouaui,
yraepon u np. Jons ux B oOuielt Macce pas3iinyHa, MEPUOJIbl UX MOJypaciaia
MOTYT KOJIeOaThCSl B OYEHb LIMPOKHUX MpejesiaX, MHAYe rOBOPS, PaclalaloTcs
OHM C Pa3JIMYHON, CTPOTO ONPEACIICHHON CKOPOCTHIO. 3aKOHBI pacnana UCXOM-
HBIX 3JIEMEHTOB U «IJOYEPHUX» M30TONOB XOPOIIO M3BeCcTHbl. Ha ocHOBe WH-
TEHCHUBHOCTH U THUIA WU3JIYYEHUH MOXKHO OINPENETUTh BO3PACT MOPOJ, HAXOMs-
IIMXCS B U3y4aeMoM cioe. Tak, M0 COOTHOUIEHUIO aproHa W Kajausl WA CBUHIIA
U ypaHa MOXKHO ONpPENEIUTbh WX a0COJIOTHBIA T'€O0JOTHYECKHi BO3pacT, T.€.
YUCIIO JIET, MPOLIEAIINX ¢ MOMEHTA 00pa30BaHus MUHEpaia /10 HallluX JHEH.

C nmoMoIp0 «paguoyriepogHOro» METOAa MOYKHO ONPEIEIUTh BO3PACT
HEKOI'/1a )KUBBIX OCTATKOB (PJIOPHI U (ayHBI.

CyTb 3TOr0 MeTOo/1a 3aKJII0YaeTCsl B CIAEAYIOIIEM: MO JIeUCTBUEM KOCMU-
qeckux Jydeii B atmochepe ‘N mpespamaercst 8 | 'C, KOTOPOro Ha 3emiIe Ipak-
TUYECKHU HET. J[elo B TOM, YTO MEPUOJ €ro IMOJypaclana COCTaBIsE€T BCEro 5
500 ner. Paguoyrieposa 6€3 MOCTOSHHOTO MOTMOJIHEHUS! MCYe3 Obl MOJHOCTHIO
gyepe3 50 000 nmer. Ho oH Be4HO BO30OHOBIISETCS, CYIIECTBYET paBHOBECHAs
KOHILICHTpALMsA, KOTOpas HEM3MEHHO MOAJAepKuUBaeTcsa. Pagumoyriepon ycBau-
BAETCS AKUBBIMH OpPraHU3MaMHM, PACTEHUSIMHU B TOU K€ MPOMOPUHUHU (110 OTHOLIE-
HUIO K CTaOMJILHOMY HM30TOIly), 4TO U B OKpykaromiem mupe. [loka opranuzm
KUBET, OOMEHUBAETCS C MPUPOJOHN, dTa KOHIEHTpauus coxpansercs. [locime
rubeny OpraHu3Ma ero HOMONHEHHEe H30TOmoM | 'C IPEeKPAIaeTcs], COICP/KAHNE
paaroyTiepoia NOCTENIEHHO CHIXKAETCS, IPUYEM C ONPEIEIEHHON CKOPOCTHIO.
I10 MHTEHCHBHOCTH [-H3JIydeHHs 3aMepSIOT KOHIEHTpALHIo | C, Cle0BaTe b-
HO, BO3PacT OPraHMYECKUX OCTAaTKOB.

N3-3a manoro meproaa pacraja yriepoJHbIM METOJIOM MOXKHO OIpeJie-
JINTH BO3PACT ocTaTKoB He crapmie 20 000 — 30 000 ner. Coxepxanne ' 'C B co-
BpPEMEHHBIX 00pa3iax cocTaBiseT ~ 1,5 mukporpamma B 1 TOHHE.
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7.7. KpaTkmue cBeleHHUs 0 IPEeBHUX KJIUMATAX 3eMJIH

Bcro reonornyeckyro UCTOpUIO 3€MJIM MPUHATO ACIUTH HA 3pbl U NEPHO-
Ibl. JIMUTETBHOCTh ATUX OTPE3KOB BPEMEHM CBSI3aHA C U3MEHEHUSMHM YCIOBUMI
Ha IJIAHETE, IJIABHBIM 00pa3oM KJIMMaThYecKux. B Tabi. 2 npuBoAUTCS MpUHS-
Tas Kjaccu(ukanus KIMMaToB 3EMIIH.

JpeBHue KiuMaTel

Taomuna 2

I'eonornueckoe Bpems Hckomnaemele Xapakrtep Kiaumara
CBHJICTEJILCTBA
1 2 3
Tonmu wu3BECTHAKOB W | Bo3HUKIAa  HEOIHOPO.-

JlokeMOpuiickuii nepu-
on, 4,7— 0,57 mupa. ner
TOMY Ha3aJl — JpPEBHE-
AN IEPUO]T

JIOJIOMHTOB, TIEPBBIC
KPACHOIIBETHBIC TOJIIIIH.
Opra-HMYECKUX  OCTaT-
KOB Majio u3-3a ci1aboro
pa3BUTHSI OPTaHUYECKOU
KU3HU, a TaKkKe H3-3a
CWJIBHOU MeTaMopdu3a-
IIUU TIOPOJT

HOCTb B Ireorpapuyeckom
pacnpenesneHun  Kiuma-
TUYECKUX YCJIIOBHM — CO-
YETAHHUE KAPKUX U OTHO-
CUTEJIBHO XOJIOJIHBIX,
BJIQXKHBIX U CYyXUX 00-
JacTen

ITaseo3oiickas 3pa

KemOpuiickuii nepuon,
570 MIJIH. JIeT TOMY Ha3aj

[[Iupokoe pacopocTpa-
HECHUE W3BECTHAKOB U
JIOJIOMHTOB, KpacHO-
LBETHBIC MECYAHUKUA U
cnanubl. OTIOKEHHS Ka-
MEHHOW COJIM U TUIICOB

COBOKYITHOCTh TEIUIBIX H
BJIQXKHBIX, a TaKXe Kap-
KHX M CyXHUX KIMMaTH4e-
CKHUX oOyacTeit

OpIOBUKCKUN  TIEPHUOJ,
450 muH. I€T TOMY Ha3a

Tommm HU3BECTHSKOB,
JOJIOMUTBI; KpPaCHOLBE-
Thl; OCTATKU TEIUIOJIO-
OuBOi (QayHbl U MOp-
CKHMX BOJIOPOCIIEH

Kimmar nponposmxkaer oc-
TaBaThbCs KAPKUM C He-
OOJBIIMMU  TEpMHUYEC-
KUMH  Pa3IHYUSIMH U
3HAYUTEIHHBIMA  KOH-
TpacTamMH YBIIAXXHEHUS

Cuitypuiickuii nepuoa
440 muH. €T TOMY Ha3a.

Mouneie TOJMIIK Opra-

HOI'€CHHBIX u XEMO-
T'CHHBIX HU3BCCTHAKOB,
JOJIOMUTHI. B otnoxe-

HUSX MHOTO OCTaTKOB
pacTeHUM U Ppa3HOO0O-
pPa3HBIX BUJIOB MOPCKOH
Y TIPECHOBOTHOM (payHbI

bosibime mpocTtpaHcTBa
3aHMUMalld  TEIUIble |
BJIaKHBIE 00JacTH, HO
BMECTE€ C TEM HMEIIUCH
palioHBbI ¢ CyXUM KJIMMa-
TOM. brnaronpusitHbie
YCJIOBHUSL CITOCOOCTBOBA-
JU IIHAPOKOMY PacIpo-
CTPAaHEHHI0O U MHOT000-
pasui0  KUBOTHOTO U
pPaCTUTEIHHOTO MHPA
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[Tponomxenue Tadm. 2

2

3

JleBOHCKHI TIEPHOA,
400 — 350 muH. €T TOMY
Ha3ajl

Pe3koe yBennuenue mio-
m@agd Cyld B I[EPBOMU
IIOJIOBUHE U yBEJIWYEHUE
OKEaHUYECKOM BO BTO-
POl TIOJIOBUHE JIEBOHA.
Ka-menHnas coup, rurc,
MOILHBIE CJIOU KPAaCHOTO
IIECYaHUKA; W3BECTHSKU,
JIOJIOMUTBI; IIPOMBIIIIJICH-
HbIC 3QJIE)KU KAMEHHOI'O
yris  (Kwrait, Ilnun-
OepreH) ¢ ocraTkaMu Te-
I0MIOOUBON  IIOPB |
PaCTUTEIBHOCTH  yMe-
peH-HOoro kimumara. Bme-
CTE€ C TEM HUMEKOTCS Ba-
JyHHBIE JIETHUKOBBIE OT-
JI0KEHUS

Pe3koe ycuiienne KkOHTH-
HEHTAJIbHOCTU M 3aCyIlI-
JUBOCTH KJIMMaTa Ha
KPYHHBIX MaTepHKax Ha
CTBIKE CHJIypa W JI€BOHA.
Apuauszanuyu  1OABEPT-
JUCh OTPOMHBIE  IIPO-
ctpanctBa 3emimn. K
KOH-IIy JE€BOHA KJIMMAar
CTaJI Msrde, yCHJIAIIUCH
4epTbl  OKEAHWYHOCTH.
Pa3Ho-00pa3ue knmuma-
TUYECKUX YCIOBUU B Ha-
qyaje Iepuoja IocTe-
HEHHO 3aBEPILUIIOCH
CIJIaXKMBaHHUEM KJIMMaTa

KameHHOyronpHbIN  1E-
puon
350 — 285 MIIH. JIeT TOMY
Ha3aj

Kpynneimme  3anexu
KaMEHHOI'O0 YIVISI B HHU3-
KHMX M BBICOKMX LIMPOTAX
C MHOTOYHMCJIEHHBIMU OC-
TaTKaMU  PAaCTUTEJIBHO-
ctu. Mectamu XOpOIIO
BHJIHA CE30HHAsl CIIOHC-
TOCTb. B MOpckux OTi0-
KEHUAX — U3BECTHSKHU C
BKJIFOYEHUSAMU THUIICA

Tepmuueckue  KOHTpa-
CThl HEBeNUKH. Briax-
HbIE U TEIUIbIe 00JIacTH
3aHUMaQJIA  OOIIHUPHBIC
IPOCTPAHCTBA 3€MHOTO
mapa. Mexny HHUMH —
y3Kasi JIOKaJIU30BaHHAas
3acyunuiMBas 30Ha. B
KOHIIE Tmepuoja Oo0Jib-
e MPOCTPAHCTBA CYy-

Iy ObUTM  OXBayeHBI

0JIEICHEHUEM
OOpazoBanue kpymnHbix | O0miee ycuieHue 3a-
[TepMmckuit iepuon, TOPHBIX CHUCTEM, PE3KOE | CYLIUIMBOCTU  KJIMMATA.
280 — 230 muIH. JIeT TOMY | yBeJIMUEHHE  IUIomaau | Bmecte ¢ TeM umerorcs
Ha3aj cym. KpacHolBEeTHbIE | MHOTOUHCICHHBIE —TIPH-
nopoasl. B MOpPCKMX OT- | 3HaKM  KIIMMATUYECKOU

JIO)KEHUSIX —  HU3BECT-
HSIKH, JIOJJOMHUTHI, THIIC,
com.  KameHnHoyrois-
HBIC CJIOH, HO MECHBIICH
MOIITHOCTH

30HAJIBHOCTH, MOJ00HOM
PEIBIAYIIEMY TIEPUOTY
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[Tpomomxenue Tadm. 2

1

Me3o30lickas 3pa

TpuacoBslil nepuoA,
230 MJIH. €T TOMYy Ha-
3a1

DonoBbIe OTJIOKECHUS
KPACHBIX U IIECTPBIX IIEC-
YaHUKOB C PEAKHMM OC-
TaTKaMHd  PacCTUTEIBHO-
ctu. B ymarynax — kaMmeH-
Has COJb U ruric. BuyTpu
MAaTEpUKOB — IEpechIXa-
roue Mops. JIokanpHbie
3QJIE)KH KAMEHHOTO YIS

JlanpHelimee  yCUJICHUE
3aCyIUIMBOCTH U KOHTH-
HEHTAJIbHOCTU KJIMMaTa.
Bnaxnsie oOmactu cy-
IICECTBYIOT, HO YyMEHb-
IIAIOTCS B CBOUX pa3Me-
pax. Pacmmpsiercs 30Ha
YMEPEHHOI'0 KJIuMara

FOpckuii nepuo,
190 MaH. neT ToMy Ha-
3a]

Bo mHorux mecrax 3em-
HOIO I1apa  HalJEeHBI
MOPCKHE OTJIOKEHHUA C
BKJIIOYEHUEM  JUATOMO-
BBIX BOJOpOCIEH B IO-
JSApHBIX OacceiHax, W3-
BECTHSKOB M KOPAJIJIOB B
TEIUIBIX MOpsAX. MHoro-
YUCJIEHHBIE  MECTOPOXK-
Jeusi KAMEHHOTO YISl OT
ApKTUKH 0 ABCTpanuu
C OCTaTKaMH TpOIHYe-
CKOM  pPAaCTHUTEIBHOCTH,
Giopel  YMEpPEHHOIO0 U
OTHOCUTEJIBHO XOJIOIHO-
ro, HO BJIQXKHOTO KJIMMa-
Ta

Peskoe YBCIMYCHUC OKC-

AHUYHOCTH KJIMMaTta.
[Ipeobmamaer BIaKHBIN
KJIAMAaT C  HECKOJIBKO

CriIa’)kCHHbIMHM, HO BIIOJI-

HE 3aMETHBIMU Pa3JIu-
YUSMU. Temnepatypa
TPOIUYECKUX HIHPOT

OJM3Ka K COBPEMEHHOMW,
HO B YMEPEHHBIX U OCO-
OCHHO B TMOJSPHBIX 00-
JacTAX OHA  CYIIEeCT-
BEHHO BBIIIE 3HAYCHUH,
4YeM B HacTosIIee BpeMs
U OnaromnpusTcTBOBala
OypHOMY pa3BUTHIO Op-
TaHUYECKOU KU3HU

MenoBoit nepuon,
135 muH. neTr ToMy Ha-
3a]

MHoOrouucieHHsle yrie-
HOCHBIE OTJIOKEHHS TI0
BCEMY 36MHOMY ILIAPY

c OOJBIIUM KOJIHYECT-
BOM OpPraHU4YeCKuXx OcC-
TaTKOB, B TOM YHUCIIE€ TH-

TaHTCKHUX IMPCCMBIKArO-
MNXCs. MOpCKI/IG OTJIO-
KCHUA — Kap6OHaTHBIC

MOPO/JIbI, YTO CBHJICTEIIb-
CTBYeT O TEIUIBIX BOJaX
MOPCKHX OacceiHOB.
[Ipu3HakoB oJieA€HEHUS
HE 00HAPYKEHO

Knumatnueckas 30HaNIb-
HOCTb BBIPa)K€HA B OTJIO-
JKEHUSIX Ha BCEM IIPoO-
crpaHcTBe OT I'pennan-
I 10 AHTApKTHUJIBIL.
Pacmmpensl 30HBI TEII-
JIOTO BJIQXXHOIO KjiuMmara
Y paCIPOCTPAHCHUE yME-
PEHHOr0 KJIWMaTa B IIO-
JSpHBIE 00J1aCTH
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[Tpomomxenue Tadm. 2

2

Kaiino3oiickas 3pa

TpernuHslii nEPUOA;
ITanmeonen — 66 — 23
MJIH. JIET TOMY Ha3a;

B yrimeHocHeIX TOJIIIAX
MHOT'OYHCIICHHBIE OCTaT-
KM TpPONMYECKOH, yMe-
PEHHOU M NOJISIPHOU pac-
TUTENbHOCTH. Ha KOHTH-
HEHTAaX MECTaMU MIpPU3-
HAKW PE3KOM  3acyul-
JUBOCTU; COJICHOCHBIC U
TUTICOHOCHBIE  OTJIOXKE-
Hus. ['paHuna Temiosro-
ouBoi (uiopsl gocTuria
60° c. m. Menee Temo-
mobuBas (Quopa mpo-
HUKJIA B CyOIOJISIpHBIE U
MOJISIPHBIC 00IaCTH

[Ipeobmamaer Temipli U
MOJISIPHBIA KJIMMAT C He-

OOJBIIMMHU  NPOCTPAH-
CTBEHHBIMM  TeMmIlepa-
TYPHBIMU  PA3IHYUSAMH.

CeBepHast TpaHuia cy0-
TponukoB 55-60° c. m1. B
TPOIIMYECKOU 30HE Haps-
Iy C BIQKHBIMH KIUMa-
TaMd  PaclpOCTPaHEHUE
MOJIYYWJIA apUAHbIEC KIIU-
MaTHUYECKUE YCIOBHS

TpeTuuHsbIi NEPUOL:
Heoren — 23 — 2 muH.
JIET TOMY Ha3aJ

OOpa3oBaHuE M YCIOXK-
HEHHUE TOPHBIX CHUCTEM.
VYBenuueHue  IUIOLIAgu
CYLX U UIMPOKOE OTCTY-
IJICHHE MOps. 30HA TEI-
J07100uBOM  (IIOPBI  CO-

Kpamjaercs.  Pacumps-
I0TCA  TPOCTpPAHCTBA C
NpU3HAKAMHU  3aCYILIU-

BOTI'O KJIMMaTa

[IporpeccuBHOE MOXO0JO-
JAHWE W PE3KOe YyCHIIe-
HUE KOHTHMHEHTAJbHOCTHU
KJIMMaTa.  YBEJIUYECHUE
IIPOCTPAHCTBEHHBIX u
ME)KCE30HHBIX KJIMMAaTHU-
YEeCKUX KOHTPACTOB, pac-
LIMPEHUE apeana 3acylll-
JIMBBIX KJIINMAaTOB

YeTBEepTUYHBIN NEPUON:
IInetictonien 2 — 0,5
MJIH. JIET TOMY Ha3an;

Cnenpl OOMIMPHOTO Ma-
TEPUKOBOTO OJICICHEHUS
B BBICOKHX U YMEPEHHBIX
HIMPOTaX, BbI3BABIIETO
MUTPAIMIO KUBOTHBIX W
pacTeHuit B 00OMX TIO-
nymapusax. OTIOXeHus
MMEIOT HECKOJBKO T'OpH-
30HTOB, YTO CBUJETEIb-
CTBYE€T O HEOJHOKpAaT-
HBIX KOJEOAHMSIX KIIMMa-
ta. Ha Teppuropoun
apuaHBIX oOylacTedl B
JIETHUKOBOE BpPEMS BBI-
11aJ1aJI0 MHOTO OCaJIKOB

Jle THUKOBBIN 11(5]0)4 (O
nmell 0oJjiee  XOJIOJHBIC
(JIeIHUKOBBIE) W MEHEe
XOJOMHBIE  (MEXJICTHHU-
KOBBIC JIOXH). B Mex-
JITHUKOBOE BpEMsI HMe-
JJU MECTO 3HAYUTCIBbHEIC
MMOTEIJICHHUS C IIOBBIIIC-
HUEM TeMIIepaTyphbl 10
COBPEMEHHBIX M BpeMe-
HaMH 0Oojiee BBICOKHX
3HAauYCHUM
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Oxkonyanue Tadm. 2

1

2

3

YeTBEepTUYHBIN NEPUON:
I'omonen — 0,5 MuH. et
TOMY Hazaj — 10 Haule

OTtcryIuieHue JbJ10B U3
YMEPEHHBIX IIUPOT B MO-
asipHble obnactu. Heon-

OO6miee ycroilunmBoe Io-
TEIJICHUE KJIUMaTra B
YMEPEHHBIX W BBICOKHUX

BpeMsI HOKpaTHasi CMEHa pacTH- | IMPOTaX TMpU 3HAYM-
TEIBHOCTH MEHEE Tell- TENBHBIX  KOJICOaHMIX
J071:00MBOM Ha OoJiee TEMIIEpaTypbl U YBIAXK-
TETUIONIOOMBYIO U MEHEE | HeHUS

CYyXOJIFOOUBYIO

[To HBIHEIIHUM MPEICTABICHUSAM MOCEAHSS JEAHUKOBAs dM0Xa Ha 3emiie
Obuta mpumepHo 650 muH. siet Hazajd. [locne Hee kKiIMMAaT Ha 3eMiie TOXE HE
ObLT MOCTOSSTHHBIM. OTMETHM TOJBKO B OOILIMX YepTax, YTO 3a ATO BPEMs B Te-
YeHHE PA3NIMYHBIX T'€0JIOTHYECKUX AI0X HAOIIOJAINCh TEIIbI KaMEHHOYTOJIb-
HbII mepuoj B mnaneo3oe - okosio 300 MuH. JeT Ha3zaa; XOJIOJIHBIA B ME3030€
oko10 200 MJIH. JIET Ha3aJ U TEIUIbIA B TPETUYHOM Iepuojie 0kojio 70 MIIH. JeT
Hazan. Hanbonee HameKHbIE KOCBEHHBIE TAHHBIE O KJIMMaTe 3eMJIM UMEIOTCS 3a
NOCJeAHUE 2 MIIH. JIeT (Y€TBEPTUUYHBIN EPUO).

7.8. KiimMaT 4eTBEPTUYHOIO NEPUOA

XapakTepHOil 4yepToil YeTBEPTHUUHOIO NepHuoja siBisieTcss (opMHUpPOBaHUE
ouocdepsl, T.e. TOHKON BO3IYIIHOW, BOJHOW W TBEPIOM 000JIOYEK 3EMHOIO
mapa. buocdepa o6pa3zoBbiBasiach B T€UEHHE MUJLJIMOHOB JIET U3 0€3:KU3HEHHOM
reocepsl, pa3BUBaBIIEHCS HECKOJIBKO MUJLTHAP/IOB JIET.

[Tocneanue 1,5 — 2 MiH. €T XapaKTEPU30BAIUCH YEPEAOBAHUEM JJIUTEIIb-
HBIX JIEJHUKOBBIX MEPUOAOB, CPEIHEN MPOAOKUTEIBHOCThIO B ipeaenax 70 —
120 ThIC. JIET, ¢ OONee KOPOTKUMH MEXJICTHUKOBBIMH NIEPHOJIAMH TUTEIHHO-
cthio 15 — 20 toIc. net. [IpeanocnenHuil TemIbld MEXIEAHUKOBBIN MEpUOJ OT-
Meyaicst 75 —120 Teic. et Hazan. Mcropusi UMBUIM3ALMU IPUXOIUTCS HA IO-
CIEIHUN MEXJICIHUKOBBIM mepuoi, HadaBmmics 10 — 15 Teic. yer Ha3zan, B
KOHIIE KOTOPOTO MBI B HACTOSIIIIEE BPEMSI )KUBEM. DTOT MEPHUO]I MOJYyUHI Ha3Ba-
HUE TOJIOLICHA.

CornacHo MaqeoKJIMMaTUYECKUM JIaHHBIM, B TEUEHUE TMOCIEAHUX 2 MIIH.
JIET cpeAHsis TemnepaTrypa 3emin Obuta OJiM3Ka K HbIHEITHEH, T.e. mopsiaka 15
°C, u konebanach B npegenax +5—-10 °C npu nepexoje oT JIETHUKOBBIX K MEX-
JICTHUKOBBIM MEPHUOJIAM.

EcTh OcHOBaHUs moJIarath, 4TO JaKE B MEXKJIEAHUKOBBIE niepuoasl Cesep-
HbI JIeoOBUTHIN OKeaH HUKOTJa He ObUI MOJHOCTHIO CBOOOJEH OTO Jibja. A
AHTapKTUYECKU KOHTUHEHT BCET1a ObLI OKPHIT JI€0BBIM AHIIUPEM.

HaubGonee momHO BOmpockl KojebaHus KIIMMaTa B YeTBEPTUIHOM TIEPHOIE
OBUTM HCCIIEIOBAHBI MPU OCYIIECTBICHUU amMepuKaHCKoW mporpammbl Climap
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(kapTHpOBaHUE KiIMMaTa). BeUTM BOCCTaHOBIEHBI JIaHMMAPTHI, TEMIEpaTypa
MOBEPXHOCTH BOJIBI, oporpadus 3a mocineaaue 450 Toic. net. [Ipu 3ToM ucmoms-
30BaJIMCh CaMbIe pa3HOOOpa3HbIe (PU3NIECKUE U XUMUICCKHUE METO/IbI aHATH3A.

B pesynbrare 3TOTO aHaNM3a OBLIN YCTAHOBJICHBI TPU MEPUOANIHOCTH KO-
nebaHui KInMara;

e nepuor B 100 ThIC. JIET CBSI3aH C NIPAKTUYECKU TaKUM K€ MEPUOIOM KO-
Je0aHui HKCLIEHTPUCUTETA 3€MHOIM OpOUTHI (OTHOLIEHUE (POKAIBHOrO pac-
ctostHust ot ConHIa A0 3eMIIH K JJIMHE TJIABHOW OCH 3€éMHOM OpOUTHI);

® [EPUOJUYHOCTh NpUOIN3UTENLHO B 40 — 43 ThIC. JET CBsA3aHa C NEPHO-
JUYECKUMHU U3MEHEHUSIMU yTJIa HAKJIOHA IJIOCKOCTH KBAaTOpa K IJIOCKOCTH
OpOuTHI 3eMITH;

® TpeTul nepuon, nopsanka 19 — 23 TeIC. €T cBsA3aH ¢ NPELECCUe 3eMHON
OpOUTHI.

Takum 00pa3om, KoieOaHus JTEAHUKOBBIX — MEKJICIHUKOBBIX MEPHUOJIOB B
AMOXY IUICHCTOLIEHAa B 3HAYUTEIBHOM Mepe ObuIM OO0YCIIOBIEHBI U3MEHEHUSIMU
NpUXOAsIIeH Ha 3eMJII0 COJIHEUHOM pajvallii B pe3ysbTaTe KosieOaHui mapa-
METPOB 3€MHOM OPOUTHI.

Hcxoas U3 NaHHBIX MOCIEIHET0 BPEMEHU, MHOTHE MCCIIEI0OBATENN BhICKA-
3BIBAIOT OMACEHHS, YTO B OyAyIIEM BO3MOXKHO HACTYIUICHHWE OYEPETHOTO JIe/-
HUKOBOTO niepuoga. C pyroi CTOPOHbI, IEPUO]IbI TOXOJIOAAHUS U MOTEILICHHUS,
KOTOPbIE MOXKHO OXKUJATh, IOHKHBI UMETh XapaKTep TUIUYHBIN JIJIs TOJIOIICHA,
T.€. ’KU3Hb Ha 3eMJie HE J0JIKHA MPEKPATUTHCSL.

N3BecTHO, uTO 32 mociennue 10 000 jmer xknumar 3eMiu NepUuoAUYECKU
MeHsics. Tak, mociie OKOHYaHUs MOCJIEAHEro OJIEIEHEHUs HAavyalloch ObICTpoe
noterieHue kiumata. [lpumepHo 7 — 8 ThIC. €T Ha3aa KIMMaT ObLI Teriee, a
yMEpEHHBIE TEIUIbIC U CYOTPONUUECKUE MOsica BIAXHEE: 3TO MPUBEIO K pa3BU-
THio KynbTypbl CeBepHoit Adpuku, Cpeanero Bocroka u nonunbsl Muga. Cko-
TOBOJICTBO, OXOTa M 3eMJICJIEJINE PAa3BUBAINCH B MECTaX, KOTOPbIE ObUIH KOT/1a-
TO IYCTBIHSIMU U 3aCyIIIUBBI TENEPb.

Oxkogo 4 thic. neT Ha3ag B CeBEepHOM MOTYIIAPUHA HAYAJIOCh MOXO0JIOIaHHE.
KnuMar BeICOKMX MIMPOT cTan 0ojiee CypOBBIM, MHOTHE CYOTpONUYECKHE 00-
JIACTU MPEBPATWINCH B MMyCTHIHU. DTO MPUBEIO K UCYE3HOBEHUIO MHOTUX KYJIb-
Typ, B uactHoctH, B Caxape, ApaBuu, Pamxacrane, B nonune Uuna. P uuBu-
JU3aliid TIEPEeMECTIIIMCh Ha BO3BBIIICHHOCTH U B JOJIWHEI pek Turpa, EBdpara
u 1p. B mocneanee TeicsdeneTre KIMMaT CTall OoJiee WM MEHEE YCTOWIUBBIM,
HOo B VIII — XII BB. otmMeuanock notemienue, B XIV - XIX BB. — moxoJjiogaHue,
a B Hayasie XX B. KJIUMAaT CHOBA IIOTEILIE]L.

HecMmoTpst Ha TO, YTO MpE/ICKa3bIBAEMOE HACTYIUICHUE JIETHUKOBOTO IIe-
pUoJia JIOJKHO UMETh CPEIHECTATUCTUYECKUN XapaAKTEp, KIMMATUUYECKUE W3-
MEHEHHS KaTacTpo(UUYECKU JOJIKHBI MOBJIMATH Ha BCE CTOPOHBI XO3SIICTBEHHOM
NEATEIbHOCTH U HA CaMOTo 4esioBeKa. JloCTaTOYHO CKa3aTh, UTO CPEAHEMY I10-
xoJiogaHuto Ha 1 °C COOTBETCTBYET COKpAILEHUE BETETALMOHHOTO IEepruoaa Ha
2 HeAeNH.
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Kak Biausiim M3MEHEHMs KiIMMaTa Ha KU3Hb yenoBeka? Kak yxke orme-
yayiock, B VIII - XIV BB. HaOmoga10Ch MOTEIJICHUE KIMMaTa. B 9T0 Bpems Jie-
noBble ycioBus B CeBepHOM ATIaHTUKE ObUIM ONaronpusTHBI JJIs IUIABaHUS.
JlpeBHUE BUKHHIUA Ha CBOMX JIETKUX CYJIEHBIIIKAX IUIaBaid K ['peHyianauu u
OCHOBAJIM TaM €BPOIENCKUE MOCENIEHUs, B KOTOPBIX Pa3BUBAJIUCH 3eMIIEIEIHE,
CKOTOBOJICTBO, PBHIOOJIOBCTBO. Y CTaHOBUJIUCH KOHTakThl ¢ CeBepHONl AMepu-
koi. [Tpu noTemyeHnn yCunmiIoch 3amnajiHoe IKBaTOPUAIbHOE T€YEHUE, MEHBILIE
MITOPMUJIO B Tpomukax. Bce 3To OiarompusTCTBOBAIO IJIABAHUSM TMOJUHE-
3UIIIEB B 9KBATOPUAIBHON 30HE U 0OMEHY KYJIbTYpPbl HAPOOB.

XOTS ¥ B 3TOT MEPUOJ HAOIIOAAIMCh KIIMMAaTUYECKUE IKCTPEMYMBI: 3aCy-
XH, HABOJIHEHUS, Tall(PyHBI, BCE K€ B 1IEJIOM 3TH IKCTPEMAJIbHBIC SIBJICHUS B 3TO
BpEMsI BCTPEUAIMUCh pEXE, YEM B XOJOJHbIE 3n0XHU. [Ipn mepexone k mMajiomy
JICTHUKOBOMY TIEPUOY M BO BpeMsi ero, ocooerHo B 1500 - 1850 rr., pe3ko mo-
BBICWJIACH LIUKJIIOHUYECKAs ACSITEIBHOCTh U YYACTHIIMCH IITOPMbI, HABOJAHECHMS,
3aCyXHU.

Kak Bugnm, Ha (oHE KIMMATHYECKUX TEHACHLUN BO BCE 3MOXH HabOI01a-
Jach pa3IMyHas JUIsl pa3HbIX PalilOHOB U3MEHYHUBOCTD KJIIMMATA.

BolpakeHHbIE U3MEHEHMS KJIMMaTa COIMpPOBOXKIAINCh 3aMETHBIMHU Iepe-
MEHaMU: TMpU MOTEIUIEHUH CyOapKTHYECKHE Jieca CMECTHIIMCh K CEBepy Mpu-
MepHO Ha 300 KM ceBepHEE MX HBIHEIIHEW MOJIAPHOM rpaHunbl. Ha HECKOJIBKO
COTEH KWJIOMETPOB OTCTYIMJIA K ceBepy BeuHas MepanioTa B Bocrounoit Cubu-
pu u CeBepHoit Amepuke. Knumar B 1esom Obul Goliee BIaXHBIM. YPOBEHb
o3epa Yan Ha 40 M mpeBbIIan COBPEMEHHBIM, a caMO 03€pO IOCTUTAJIO pa3Me-
poB Kacniuiickoro Mopsi.

[Tepexon K MaJloMy JIETHUKOBOMY NEpuoAy HameTuics B nepuon 1350 —
1450 rr. Pe3ko cHu3miachk cpeHssl Temieparypa, npumepso Ha 1,3 — 1,4 °C.
YenoBek, HaBEpHOE, U HE 3aMETHJI Obl 3TO U3MEHEHHE, YUUTHIBAs!, YTO JA€Hb OTO
IHs KosieOaHus ObIBAIOT M OoJiee 3HAYUTENbHBIMU. OHAKO JTUHUH JIEPEBHEB B
ropax llenrpanbHoit EBpomnbl onmyctrnnce Ha 200 M, 1jIMHA BET€TAMOHHOTO
NEPHOJA POCTA PACTEHHUI COKpaTUIach Ha 3 HEJENH.

[Tonsipubie apAbl ckoBanu noOepexbe ['pennanauu m Ucnanguu. B pe-
3yJbTaTe €BPOIEUCKUE MOCeNeHUs B ['peHIaniuu OKa3alnuch OTPE3aHHBIMU OT
EBpomnbl. Okeannueckasi moBepxHocTh Obuia Ha 0,5 °C xonogHee yeMm Temnepsb.
CunpHO BO3pOCiIa HEYCTOMYMBOCTH aTMOC(EPHBIX MPOIECCOB, AKTHUBU3UPO-
BAJIaCh IMKIIOHUYECKAsl NESITEIbHOCTh, YYaCTUJIMCh HaBOAHEHHUs. B Anbnax
BHOBb pPa3BWJINCh TOpHbIE JEAHUKU. B HekoTopeix nmpoBuHuMsax Kurtas mocrie
CUJIbHBIX MOP030B 1654 — 1676 rr. mo4TH NMOJHOCTHIO BBIMEP3IIU aleIbCUHO-
BBIE JIEPEBBSL.

B ropax EBpormnbl oneaenenue gocturio Makcumyma K 1600 r. Bropuunsiii
MakcuMyM HaOmronmancs okojio 1820 r., mociie MHTEHCUBHOTO TOXOJIOJIaHMS
1812 — 1817 rr. Ha AMeprnKaHCKOM KOHTHHEHTE 3TOT NEPUOJ IPOSIBUICS B
4acThIX 3acyXax B paiioHe [lanamckoro nepemenka.

Mpb1 BHIMM, 9TO W3MEHEHHUS KIMMaTa JCUCTBUTENIBHO TiobambHbL. [Ipu
3TOM CJIEyEeT UMETh B BUJY, YTO HA 3HAUYUTEIbHBIX TEPPUTOPHUIX MPOSBIISIOTCS
U peruoHajibHbie 0cobeHHOCTH. Tak, B Poccun B mepuoapl MOX0J0IaHUi, B 11e-
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JIOM COTJIACyIOIIMecs: ¢ OOIeeBpONeHCKON KapTol, ObUTH M «CBOU» JKCTpE-
MaJibHbI€ COOBITHUS: 3aCyXH, HaBOJHEHUS, BO3BpPAT XOJOJIOB B JIETHEE BpeMs U
ap.

YT0 MOXHO CKa3aTh O COBPEMEHHOM Kimmare? COBPEMEHHBIM CUUTAIOT
KImmat nocse temmioro nepuonaa 1930 - 1940 rr. Ananusupysi 1aHHbIE, MOTY-
YEHHBIE CO BCEr0 3€MHOIO 111apa, MOXKHO CKa3aTh CIEAYIOLIEE:

B nacrosiee Bpemsi HabOmrogaeTcs TEHACHIMS TMOXOJIOJAaHUS KJIMMaTa B
CeBepHOM MONYLIAPUH, KOTOPAS] XapaKTEPU3yETCsI CPEITHUM MMOHUKEHUEM TEM-
neparypsl Bo3ayxa u Bojsl Ha 0,1 - 0,2 °C 3a 10 et u yBenuM4eHrneM KOJIM4eCT-
Ba JbAa U cHera. Cynas 1Mo BCEMY, 3TO MOXOJOJAHUE SABISETCA HE MPU3HAKOM
nepexoja K HOBOH JICIIHUKOBOM 3I0Xe, a KIMMAaTH4YeCKOW (UIIOKTyaluei, aHa-
goruyHo# npouuibiM. Jleto 1995 r., moxoxe, TOKe MOATBEPKIAET 3TO MHEHHUE.
B IOxHOM nonyuiapuu oTMe4YaeTcs NOTEIICHUE KIIMMATa.

[ToBTOpsieMOCTh HEOOBIYHBIX YCJIOBHM MOTOABI M KIMMATUYECKUX aHOMa-
il BozpacTaeT. [1o100HOe MPOUCXOaMIIO U paHee, B YACTHOCTH, IPHU MEPEXOE
OT MaJoro KJIMMAaTHYE€CKOIO ONTUMYyMa K MajoMy JIEIIHUKOBOMY MEPUOAY, IO-
ATOMY TOBOPUTH 00 UCKIIOUUTEIBHOCTU 3TUX SIBJICHUN HENb3d. Tem He MeHee
MOCJICACTBUS TaKMX KJIMMATHUYECKUX aHOMAJIUM JOBOJIbHO OIIYTHUMBI: CMBIThIC
MOCEBBI, PA3MbITHIE JJOPOTH, THOEIb JIFOICH.

[ToBbIllIeHHAsT U3MEHUYMBOCTh OCAJIKOB IMPOSIBISETCS BCIOJYy, HO Hauboiiee
OIIlyTHMa B apUIHBIX 30HAX WJIM K HUM IPUJIETAIOLINM, TJE CEIbCKOE XO3SICT-
BO CUJIBHO CTPaJacT OT 3aCyX.

7.9. Iloroxa na YpaJie

Jletom 2004 . Ha Ypaiie cTosiia NpoAOIKUTEIbHAS )Kapa, HE CHUKAIOILASICS
nBe "Henenu. OOBIYHO JIJIs1 YPAJIbCKOTO JieTa OO0JIbIlle XapaKTepHbI YacThie Tepe-
najbl OT JKaphl K YMEPEHHO TEIIon moroje. Meteocnykba u panee GpuKcupo-
BAJIa aHOMAJIbHO *kapkue Jyiera: B 1931,1984, 1988 u 1989 rr., korna cpenuss
TeMreparypa mnpesbimana Hopmy Ha 2—4 °C. TakuM o0pa3oM, TEHIICHIIMIO K
MOTEIJICHUIO MOXHO MPOCJIEAUTh JOBOJIBLHO yBepeHHo. Ho Oyner nu sta TeH-
JICHIIMS pa3BUBATHCS U J1aJiee WK MOUeT 00paTHbIN mporecc?

[Toremienue kiIMMara, 0 KOTOPOM CEHYaC MHOTO TOBOPST, MOXKET HUMETh
CEpbE3HbIC MOCIEACTBUS JIsSl YeJIOBeUYeCTBa. B mocneHrne HECKOIbKO JIET Poc-
CUWCKHE CHHOINTHUKW HAOJIOAI0T YCTOMYMBYIO aHOMAJIUIO IUPKYJISLUM B aT-
Mochepe. OOBIYHO TEIUTBIN BO3AYX paBHOMEPHO JABMXETCsA 1o Poccuu ¢ 3amana
Ha BOCTOK, HO B MOCJICAHEE BPEMS OH UJIET BOJIHAMHU, aMIUIUTYJa KOTOPBIX BCE
yBenuuuBaeTcs. OOpa3oBasics yCTOMUYMBBIA JETHUH «TpeOCHb»: aHTUIIUKIOH
HaJl YpaJioM M IHUKJI0H HaJl MOCKOBCKOM 00jacThio. M3-3a 3TOro 0THOBpeMeH-
HO HAOJIIOAIOTCS cyXas M JKapKas MOrojia y Hac M BIaKHasl MPOXJIagHas — B
Mockge. [lepuogndecku 3TOT «rpebEHBY CMENIAeTCsl TO HAa BOCTOK, TO Ha 3a-
naj, ¥ Ypajl OKa3bIBaeTcs Kak Obl Ha CTBHIKE Pa3HbIX MOTOKOB. OT 3TOro y Hac
TO W JIEJIO PE3KO MEHSETCS MOTOa, BHI3IBASI KATAKIU3MbBI THUTIA OOMIBHBIX JO-
KJEW U IIKBAJIUCTOrO BETPA.
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VYueHble BCcero Mupa o0CyKIar0T JIBE€ BEPCUH, OTYETO MPOUCXOIUT II100asTb-
HOE MOTEIUIEHUE: OT JEATENbHOCTU YeOBEKa WM ITO MPOCTO €CTECTBEHHBIE
BEKOBBIC KoJicOanus. Hu ogHa m3 Bepcuil oka HE TOTYYHITH TIOATBEPKIACHUS.
[TorTomMy OyayT i Ha Ypajie pacTU TPOIUYECKUE pACTEHUS, IPEACKa3aTh Ceil-
yac HeBO3MOXHO. Jlerom 2004 r. 3aaep>kaBIIMiicd HaAJ YpaloM AHTULMKIOH
VXYW SKOJOTMYECKYI0 CUTYallul0 B peruoHe. BrIOpOCH MPOMBIILICHHBIX
NpeANpUSATUNA, BMECTO TOTO, YTOOBI paccenBaThCs B aTMocdepe, CKAIIuBAIUCh
MoJ «KyIHoJIOM» aHTUILIMKJIOHA. B pe3ynbrare Haj KPyHHBIMU TOpOJAaMHU 4acTo
MOHO OBLJIO BUJIETh CMOT. MECTHBIE CHHONTHUKHU HE OepyTCs NMpeacKa3bIBaTh,
4T0 OYAET C YpaJIbCKOM MOT001 Yepe3 HECKOJBKO JIET.
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