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OO6cyxgaercsa BIMsSHUE MOCTYMAMOIIEH M3 KOCMOCA B aTMOC(epy MbLIM Ha 00JAYHOCTD,
anbOeno u kaumar 3emau. IlokaszaHo, UTO ¢ 9TOH MBLIBIO MOXKHO CBSI3aTh MPOMCXOAUBIINE
HEJaBHO M B [JAJeKOM MPOILIOM H3MEHEHUs KJaumara. JlaH mporHo3s o mnoxoJgogaHuu
kiaumara 3emau B nepBoit mosoBuHe XXI Beka. OH caelaH Ha OCHOBE pPe3YJIbTATOB
CMEKTPAJBHOr0 aHAMW3a TEMIEPATYPHBIX JAHHBIX TJI00AJBHON CETH METEOPOJOTHUUECKUX
crannui 3a nepuop 1880-2006 rr. ¢ ucnonbzoBannem HHGOPMALUY O JBUKEHUHU ILJIAHET,
KOTOpPBIE€ KOHTPOJHUPYIOT MOCTYIVIEHHE MBI M3 KOCMOca B atMocgepy 3emin.

BBenenue

B mnocnenHee Bpemsi MHUPOKO OOGCYXKIAETCS MPO-
usomeniiee B XX B. TOTeMJeHHe KJHMata 3eMJd
npubausutesnbo Ha 1°C [1].

Hacrosimas pabora mocBssiliieHa aHAJIH3y BO3MOXK-
HBIX TPUYHH H3MEHEHHSs KJUMaTa C LeJblo 00BSCHUTD
MpOU3OIIe/illlee TOTEINJeHNe KJUMAaTta ¥ OaTh 0OO0CHO-
BAaHHBIM MPOTHO3 ero M3MeHeHWH B OauXKaiieMm Oyny-
IeM.

HN3meHeHus KJauMaTa B MpoLJIoOM

O ToM, KaK U3MEHSJICS KJIUMAT B nocjaegaue 127 ser
(mepwon, 1880-2006 rr.), WMelOTCS MaHHBIE TIPSIMbBIX
HaOJMIOMEeHUN 32 TeMIepaTypod BO3AyXa y MOBEPXHO-
ctu 3emau T,, KOTOpble MOJyueHbl Ha TIOGaJbHON
CeTH MeTeOpOJIOTHUeCKHX cTaHuui. CpenHeMmecsyHble
3HaueHMs rnobasnbHOl Temnepatypel 7, ¢ 1880 r. mo
HacTosilllee Bpemsi onyOsukoBaHel B [2]. CpemHero-
NOBble 3HayeHHs T, npencTaBaeHbl Ha puc. l,a, u3
KOTOPOTO BUIHO, YTO 32 YKa3aHHbIH MepHojl TPOU30III0
noTenJjeHue Kaumara npudausutensHo Ha 1°C.

Ha puc. 1, 6 nokaszaHo, Kak H3MeHsIach TeMIIePaTy-
pa Bosayxa T, Ha cT. BocTok B AHTapkTHe (HUXKHAS
Kpusast) B nocsiennue 420 Toic. jer [3]. DTH gaHHbBIE
MOJyueHbl B pe3y/IbTaTe H30TOTHOTrO aHajn3a KOHIEeH-
tpauuii atomoB O u H B JlemoBbIX KepHax CKBaXKMHHI,
npo6ypenHoi Ha rry6uny 3300 m. M3 pucyHKa BUIHO,
4TO HU3MeHEHHs TeMIepaTypbl JOCTHTATH MIeCTH U 60-
Jee rpanycoB. Mmelorest Takxke aHaJOTHUHBIE TaHHbIE
M30TOMHOTO aHaJM3a JIeIOBbIX KEPHOB H3 CKBayKHH,
npoOypeHHBIX B [peHJMaHINM, KOTOpble OXBAaTHIBAIOT
nocsenuue 100 toic. Jer [4].

B cBowo ouepenp Ha puc. 1,8 mMokasaHo, Kak H3Me-
HsiJlach TeMmIeparypa Bo3ayxa B mnocsaeande 520 mJuH

net [b]. Hast ee ompenesenust ObLIM HCIIOJb30BaHbI
najeokJUMaTHyeckHe naHHble. [Ipu cmeHax Kiaumara
M3MeHeHUsT TeMrepaTypsl Oblu 6osee 5° C.

Kak BugHo u3 puc. 1,a—8, KauMar 3eMJand U3MeHsII-
csi He ToJibKO B XX B., HO U B GoJiee majieKHe BpeMeHa.

AHTpOHOI‘eHHOC BJHUAAHHUE HAa KJUMAT

KnumaTtuyeckast cuctemMa 3eMJid BKJIOYaeT B cebsi
atmocdepy, Muposoii okean u sautocdepy. [naBHBIM
MCTOYHUKOM SHEPTHH, MUTAMINAM KJIUMATHUECKYIO CH-
cremy, sBasietcs CoJHIIe.

[To umelommmest oueHKaM, H3-32 AHTPONOTeHHOTO
BJIMSIHHS Ha KJMMAaT, KOTOpPOe CBSI3aHO C BBIOPOCAMH
B aTrMoc(epy MapHUKOBBIX Ta30B, 3a MOCJEAHHE MPHU-
mepHo 100 JieT MOTOK MOCTyNaOIIeHd B KIMMAaTHIECKYIO
cucremy sHepruu ot CoJiHIIAa BO3POC MeHee ueM Ha
2.5 Br/m? [1, 6]. Droro yBeaUUEHUS HEIOCTATOUHO
171 00bsiICHeHUs npousoleniero B XX B. MOTemnieHNs
KJIuMaTa. AHTPONOTeHHOH 1esiTe/IbHOCTbIO TaKKe Hellb-
35 OOBSCHUTb <«TOHKYIO» CTPYKTYpPYy TMpPOU3OIIEAIIEer0
B XX B. norensieHusi knumara. Kak BunHo u3 puc. 1, a,
B nepruon 1880-2006 rr. noremseHue Kjaumara Mpo-
MCXOIMJIO He MOHOTOHHO. B wWHTepBamax BpeMeHH
1880-1910 u 1945-1975 rr. Hab.iomanauch MOXOJ0-
nanusi, a B uHTepBasbl 1910-1945 u 1975-1998 rr.
Hab/MonaMMCh oTernseHusi. Takne U3MeHeHHsl KauMara
TPYIHO OOBSICHUTbH aHTPOTIOTEHHBIM BJIHSIHMEM, MTOTOMY
4TO B TeueHHe BCero paccMaTPUBAaeMOTo MepHoxa aH-
TPOTIOTeHHOE BO3[E€HCTBHE HEMPEPbIBHO BO3PACTalIo.

BiusiHue coJHeYHOU aKTUBHOCTH Ha KJIUMAT
3emau

['naBHBIM TapaMeTpoMm, OT KOTOPOTO 3aBHUCHUT KJIH-
MaT 3eMJiH, SIBJSIETCS] MOTOK pajMallvu, MPUXOISIIHHI

*) LlentpanbHast asposioruueckas obcepraropust Pocrugpomera, r. JonronpynHerd, MocKkoBCKOH 06.1.

**) OusuUecKni uncrutyT um. I[1. H. JleGenea PAH, Mockaa.
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Puc. 1. V3mveHeHusi rno6aspHOW MPHU3EMHOH TeMIEpPaTypsl BO3MyXa, [POUCXONUBIINE B TOCJTETHHE

127 net (a); u3MeHeHHUsT KOHLEHTPALMH MbIJIK U TEMIIEPATYPBI BO3AyXa HAa aHTAPKTHUECKOH cTaHLuKu BocTok
3a mocsenuue 420 toic. jet [3] (0); ©3MeHeHUsT IPU3EMHON TeMIIepPaTyphl BO3AyXa MO MaJeOKIUMAaTHIeCKHUM
IaHHbIM 3a mocaenHue 520 man et [5] (8)

K 3emsie ot CosHua. Ero xapakrepusyeT cosiHeYHas
nocrosinHass S. TouyHble n3MepeHHs S MNPOBOASATCS
CO CNyTHUKOB, HauyuHasi c¢ 1978 r. mo Hacrosiiee
BpeMsi. 3aBUCHMOCTb S 3a TIPOMEXYTOK BpeMeHU
1978-2002 rr. npuBeneHa Ha puc. 2 [7]. U3 pucynka
BUIHO, UTO B |l-JeTHUX MUKJIaX, KOTJa COJHEeuHas
aKTHBHOCTh (uucsa Bosbha) mMeHsiTach OT CBOMX Mak-
CUMaJ/IbHBIX 3HaYeHHH 0 MHHUMaJbHbBIX, BapHaluud S
6ot okoso 1 Bt/mM2, wam menee 0.1%. B coot-
BETCTBHUH C ypaBHEHHEM 3HEepPreTHYeckoro (TersjoBoro)
fasaHca KJIMMAaTHYeCKOH cucTeMbl 3emsd [8] sTuM
BapualusiM S COOTBETCTBYIOT M3MEHEHHsI IJI00asbHOM
temnepatypbl 3emsn mMenee 0.05° C.

B [9] onyGuiKoBaHbl BEpOSITHbIE BapHallid COJHEU-
HOU pamuanuu 3a nepuop 1700-1992 rr. B coorser-

CTBHU C 3TUMHU JaHHBIMU B TedeHHe XX B. yKasaHHble
BapHallMM He NpeBHIIatd 3 Br/M?, a HX BpeMeHHO#H
XOII HEe COBMAafas C XOIOM TIJ0OaNbHOH TeMIlepaTypbl
3eMJM 32 YKa3aHHBIH MPOMEXKYTOK BPeMeHH.

Takum o6pazom, mpousomienniee B XX B. MOTeMN-
JleHWe KJUMata 3eMJH HeJib3sl OOBSCHHUTb HE TOJbKO
AHTPOIIOT€HHBIM, HO W MPSIMBIM BJIHSHUEM COJIHEUHOMH
AKTHUBHOCTH Ha KJIMMAaTHYECKYIO CHCTEMY 3eMJIH.

BiusiHue ann0eno KJIMMaTUUYeCKON CHUCTEMbI
Ha KJauMart

JocraTouHo GoJiblllasi 4acTb NPUXOAsiIed K 3emie
or CoJsiHLIA pafivaliy OTPaXKaeTcs KJIMMATHUECKOH CH-
CTeMOH 06paTHO B KOCMOC M MO3TOMY He yuacTBYyeT B ee
HarpeBe. Uem OGosbllle OTpaxaTesbHasi CIOCOOHOCTH
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Puc. 2. VIsmeHeHUst COMIHEYHOM MOCTOSIHHOH S

KJIAMATHUECKOH cHcTeMbl (aab6eno), TeM XOJIoLHee
KJIUMaT.

B pa6ore [6] npuBeneHbl rpaduueckde 3aBUCHMO-
CTH, TIOKa3bIBaIOIIMe KaKUM 00pa3oM H3MEHSJIUCh TJI0-
HanbHOe 00JayHOe TOKPLITHE M anbbeno 3eMJid B Iie-
pron ¢ 1985 no 2004 r. C 1985 mo 2000 r. mpoucxo-
IIMJIO TIOCTENeHHOe YMeHbIlIeHHe 00JauHOTO MOKPBITHS
u anpbeno 3emsu. C 2000 r. Hauancs HeOOMbILION
pOCT Kak OOJIAUHOTO TOKPBITHS, TaK W anbbemo. 3a
neprion ¢ 1985 mo 2000 r. BesMYMHA TOTOKA COJMHEYHOH
SHEPrUH, OTPa)KeHHOH OT 3eMJid, yMeHbLIMJach Ha
7-8 Br/m2.

Ha puc. 3 npencraBieHsl cpefHerofoBble 3HAUEHHS
rino6anbHON Temnepatypol 7,, ¢ KOTOPBIMH COBMeIlle-
Hbl CpeJHeroIoBble 3HaYeHHS] BeJUYMHBI OTpPa’KeHHOM
COJTHEYHOU paaualud, B3siTble H3 padoTh [6]. drtor
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Puc. 3. Vsmenenuss rio6ajibHOH MPHU3eMHOH TeMmIie-
paTypbl (depHble TOYKH) ¥ BEJHUMHBI OTPAKEHHOH
COJTHEYHOU panuaiyu [8]

PHCYHOK TIOKa3blBaeT, YTO MPOUCXOAMBIIEE TIOTEMIeHHe
KJauMarta B TeueHue 1985-2004 rr. MOXKHO CBfI3aThb
C UMEBIIMMH MeCTO B TO BPEMSI BAPHALUSIMU OTPaXKeH-
HOM OT 3eMJIM COJIHEUHOH pajauauuu. M3 Hero BUIHO,
4TO TOTeMNJIeHWe KJauMmata npubanusutesbHo Ha 1°C
MOTJIO TTPOU30UTH M3-32 YMeHbIIEeHHS MOTOKA OTPaXKeH-
HOM cosiHeYHOH panmuauuu Ha 14-16 Br/m2. Coort-
BETCTBYIOIlee AHTPOTOTEHHOMY BJIMSIHUIO YBeJHUeHHe
MOTOKA pagHalliy B KJUMaTHYeCKOH CHCTeMe Ha BeJid-
uyuHy MeHee 2.5 Br/M? coCTaBisleT NPUOIH3HUTEIHHO
17% ot Besuuunsl 15 Br/M%. DT0 3HAYMT, UTO BKJAL
AHTPOTOTEHHOH JesITebHOCTH B NPOU3OIIEIIee MOTel-
nenve B XX B. MeHee 17% (uam menee 0.17°C).

3 BBIIIEH3JI0KEHHOTO CJIelyeT, YTO MPOUCXOIHB-
[IMe M3MeHeHHsl KJHMMaTa MOXKHO CBSI3aTb C H3MeHe-
HHeM aJib0efo KJIMMATHYeCKOH CHCTeMbl 3eMJM, Tak
KaKk MeXIy HHUMH OOHapyKHBaeTCs MOATBEpKIaeMast
HaOJIIOIEeHUSIMH CBSI3b.

BiusiHve MbLIM KOCMHYECKOrO MMPOUCXOMK IEHUS
Ha 00J1aYHOCTh, AJL0EN0 U KJMMAT 3eMJIH

Hawn6Gosee ap¢pekTMBHO BHAWMBIN COJHEUHBIH CBET
paccerBaloOT (M COOTBETCTBEHHO OTPaXKalT 0OpaTHO
B KOCMOC) YaCTHLbl aTMOC(HEPHOro a’po3oJisi ¢ pajiu-
ycom r > 0.1 Mxm. B ocHOBHOM 3TO Kame/JbKH U KpPH-
CTaJlJIBl JIbJIA, U3 KOTOPBIX COCTOSIT 06JaKa U TYMaHHI.
Kpome HHMX B aTmoccepe mpUCyTCTBYeT 60JblIOE KO-
JIMYECTBO TBEPAOr0 MHUKPOIHUCIEPCHOTO a3po3osisi (Tak
HasbiBaeMble sinpa AWTKeHa) MJIM YaCTHIL MbLIH C pa-
muycamu r, < 0.1 mxm. CaMu 3TH YaCTHUIB B BUIUMOM
CBeTe MPaKTHUECKH HeBHIMMBI, TaK KakK OHM He3HauH-
TEJbHO PACCeMBAIOT 3TOT CBeT. B TO ke Bpemsi OHM
SIBJISIIOTCS LIEHTPAMM KOHJAEHCAllMH BOISHOTO Tapa, Ha
KOTOPBIX 00pasyloTcsi oObIUHbBIE KallJH, XOPOLIo pacce-
uBaIue BuaUMbd cBeT. [lo 3Tol mpuunHe MUKpOAHUC-
nepcHasi Mblib (KM 4acTHUlbl AUTKeHa) WrpaeT OLHY
M3 ONpelessIIOINX poseil B (DOPMHUPOBaHHH 00J1aKOB
¥ MO3TOMY OT Hee 3aBHCHUT KJIUMaT 3eMJIH.

Mexny KOHIEHTpauuel NbLIM B aTMochepe U IJo-
OabHOU TeMmepaTypoil CYILIeCTByeT NpoThBO(da3Has
cBsi3b. Kak BuAHO W3 puc. l,a, mocsie H3Bep:KeHHH
CTPATOBYJIKAHOB, BO BpPEMSI KOTOPBIX 3a0pachlBajioch
B crpaTtocdepy OO0JbIIOe KOJHUECTBO Mersa (MHKpPO-
[MCIePCHON MblIH), B MNpoMexyTke oT 1 mo 3 ser
HaOMIONaNCh TOHVXKEHHST TJI06aJbHOH TeMIepaTyphl
3emamu Ha 0.1-0.15°C. TlpotuBochasHyw CBsS3b TOM-
TBEPKAAIOT TAKXKe Pe3y/bTaThl aHA/IN3A JIEJOBbIX Kep-
HOB W3 CKBaXKWH, MpoOypeHHbIX Ha cT. Bocrok (AH-
tapktuna) (puc. 1,6). Ha sTom pucyHke mnpencras-
JIEHBl 3aBUCHMOCTH OT BpPEeMEHH KOHIEHTPAlMH MBI
¥ Temrepatypbl Ha cT. Boctok 3a nociennue 420 Thic.
nget [3]. AunasoruuHasi mpoTHBO(A3HAs 3aBUCHMOCTb
nonydena u pisi ['pernangun 3a nocienuue 100 Toicsy
neT [4]. DT HabMIONEHUS CBUAETENbCTBYIOT O TOM, UTO
gyeM 6OJIblIIe MBLTH B aTMOC(hepe, TeM XOJOJHEE KIUMAT.
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O6HapyXeHHY0 BbIllIe TIPOTUBO(A3HYIO CBSI3b MeX-
Ly OBIBIO M TeMIepaTypod Hesb3si OOBSCHUTH BJIMS-
HHUEM IBLTH 36MHOTO MPOHUCXOXKIEHHSI.

Kpome 3eMHBIX HMCTOYHHMKOB MBIIH, TMOCTyNALIEH
B aTMoc(epy, CYyIIeCTByeT APYTOi HCTOYHHK — KOCMOC.
[Tel1b M3 OTKPHITOTO KOCMOCA TOCTyMaeT B atMocdepy
B mporecce nBMKeHHs 3emau Bokpyr CosHIa, KO-
TOpOe TIPOMCXOAUT BHYTPH 30IHAKAJNBHOTO IIBIJIEBOTO
obsaka. Kpome Toro, oHa ofOpasyercss B aTmocdepe
3eMJii B pe3ysbTaTe paspylIeHHs METEOPHBIX TTOTOKOB,
C KOTOPBIMH CTAJKHUBAETCS 3eMJIsl.

OueHHM KOJMYECTBO KOCMHUYECKOH TMBbIIH, KOTO-
poe BbIMBIBaeTCSI W3 aTMoc(epbl € Ocagkamu 3a
1 ron. KosruecTBo ocasikoB, BBIMALAOIINX Ha TOBEPX-
HOCTb 3eMJIM, COCTaBJsieT BeJUUYUHY TIPUOTH3UTENBHO
5-10'" 1/rox. [TosoxkKuM, 4TO CpeHHE paauyc KareJb
B Tex o0JaKax, M3 KOTOPBIX HAYT OCaIKH, paBeH
10 mKM, a cpennuit paguyc yactuil AliTkeHa (KocMuye-
CKOH TIBIJIK), HA KOTOPBIX PACTYT KariH, 7, ~ 0.03 MKM.
Macca xkamiu o6naka GoJsibllle Macchl 4acTHIBl AMT-
KeHa B (4/3)7rr§p0/[(4/3)7rr3pa] ~ 1.5 10%, rme
po =1 r/cmM® — noTHOCTE BoMHL @ pg = 0.25 r/cM? —
IJIOTHOCTb KOCMHYeCKOH mblieBod wactuusl [10].
[TosToMy Macca KOCMHMYECKOH TBIIH, BBIMBIBAEMOMN
U3 atMocepbl C O0CaJKaMH, paBHA MPUOJHUIUTENb-
o 3-10% t/ron. Tlo pmaHHBIM pasNnYHBIX HabJione-
HUH, KOJHMUYECTBO MbLIK KOCMHYECKOTO IPOUCXOXKIe-
HUS, TIOCTyTamlleil B aTMocdepy, JeXUT B Mpeaesax
(0.25-14) - 108 t/rox [11].

3oanakajabpHOe MblIeBOE 00JaKO

l'onoBoe obpaureHue 3emau Bokpyr CoJiHIIA MTPOUC-
XOIWUT BHYTPH 30MAaKa/JbHOrO mblieBoro odmnaka. Oc-
HOBHBIM MCTOYHHKOM MEXKIJIAHETHOH MBIIW B 3TOM 00-
JlaKke SIBJISIOTCS KOMEThI, Ha JIBHXKeHHe KOTOPbIX BJIHSET
B3aMMHOe pacrnojokeHue miaHet. [lo aTodl npudnne
TJIaHeThl JIO/DKHBI BJIMSTb Ha KOHIEHTPALMIO TIbIIH
B 30lMaKaJIbHOM 00JaKe, a BO BPEMeHHBIX BapHallMsX
9TOH TBIIK [OJKHBI TPUCYTCTBOBATH OWEHHMS, MEPHOL
KOTOPBIX 3aBUCHT OT MEPHOMOB 00pallleHHs MIaHeT. DTH
e OWeHMs NOJIKHBI MPUCYTCTBOBATb M B BapHAIMAX
r706aMbHON TEeMIePaTyphl.

CrieKTpaJibHbBIi aHAJU3 TeMIepaTypHbIX
JAHHBIX M MMPOrHO3 U3MEHEHHS KJIMMaTa
B OuauikaiimeMm Oyayuiem

[IpoBeneHHbIEl HAMM CHEKTPajbHBIH aHAIU3 TeM-
nepaTypHBIX AaHHBIX, MpeACTaBJeHHBIX Ha puc. 1, a,
110Ka3aJ, YTO B HEM MPHCYTCTBYIOT JIHHUH C NTEPUOAAMH
194, 64, 32 u 21 ron. M3 HUX mepBble IBe JHUHUH MO
CBOe aMILIHTY/le SIBJSIOTCS OTIPeNeSTIOILHUMH.

Haiinennble criekTpa/bHble JUHUNA Mbl HIEHTH(PHULHK-
poBasid ¢ OMEHHUSIMH MEPHUOLOB CJEAYIOUIMX Map TsxKe-
JbIX MJaHeT. JIuHus ¢ nepuomom 194 r. npeHTUGULH-
poBaHa ¢ GuenusiMmu napol Hentyu-ITayton (198 ser),

qunaus 64 r. — mnapwel Ypau-Ilayron (63 roma), Jsu-
HUsT 32 r. — ¢ TmosynepuonoMm mnapsl YpaH-IlmyToH
(31.5 roma), u gunus 21 rogm — ¢ OUEHHUSIMU MAPbI

[Onutep-¥Ypan (20.8 rona).

Haiinennble cnexkrpanbHble JHHUHA C TEPHOTAMH
194, 64, 32 u 21 rog Mbl UCMOJb30BAJIH JJISI IPOTHO3A
M3MeHeHUs KJauMaTa B Ouvkaiiem 6ynyiiem. Cymmap-
Hasi KpuBasi IVI0OaJbHOH TeMIepaTypbl, MOCTPOEHHAs
C y4YeToM aMIJIUTYH, MepHomoB U (a3 ITHUX JHHHH,
npeacrasjgeHa Ha puc. 4. M3 pucyHka BHAHO, UTO
B OsuKakive mnojBeka OyleT MPOHUCXOAUTH MOX0J0a-
e Kaumata 3emsau. OHO COCTaBHUT MPUOJIU3UTETHHO
0.5°C. Ilpu stom B 2020-e u 2040-e TT. MOMKHBI Ha-
6J1I0naThCsT HeGOJIbILHE TTOTENIEH s, BO BpEMSI KOTOPBIX
MOTYT HMETh MECTO 3acyXH. DTOT NpUMepHO 22-jet-
HHH [OMKJ HabmiofaeTcss B 3acyXax MPHOIH3HTENbHO
¢ 1700 r.
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Puc. 4. TlporHo3 usMeHeHus KJuMaTa 3eMJU Ha GJU-
»Kaiiue nosBeka. ToHKasi KpUBAasi — CPEIHEr00BbIE
3HAuUeHHUsl TJI0DAJTBHOU MPU3EMHON TeMmepaTypsl 1,
JKUpHAsi KpUBas — CyMMa OCHOBHbIX TapMOHHK T,,
paccuutanHas go 2050 r.

Kak mnokasano B [6], ¢ 2000 r. mayanoch He6OJb-
1110€ yBeJHueHHe aabbeno 3eMJyu, YTO CBUIETENbCTBYET
0 HayaJie NoxoJiogaHus kaumara. OnHako, 1Mo JaHHBIM
CeTH MeTeOpOJIOTHUECKHMX CTAHIMHU, Mpolece MoXoJoaa-
HUS B HACTOSIIIIME MOMEHT elile He HacTymnuJ. [lo-Bunu-
MOMY, 3TO CBSI3aHO C HHEPLHOHHOCTHIO KJIUMATHIECKOH
CHCTEMBL.

[IpoBeneHHbI# HaMH aHaJu3 JAAHHBIX M0 KOHIEH-
TpalMK pamrousoTona Gepusmusi 'OBe, mosydeHHBIX
B [pennanmuu u B AHTapkTHOe, TMOKasaa Hajaudyue
B HUX TeX e NepuonoB okojo 194, 64, 32 u 22 jer.
B cBsI3M ¢ 3THUM cHesNaHHBIH BbIllle MPOTHO3 O TMOXO-
JIOMAHUW KauMmarta 3eMmsd B mnepBoi mosoBuHe XXI B.
noJjiyyaeT NOMOJHUTENbHOE 000CHOBAHUE.

B3aumHoe pacrosiokeHue TJIaHET BJIMSIET HE TOJbKO
Ha 3JeMeHTbl OPOUTHl 3eMJIH, HO ¥ Ha TOCTYTaILLYi0
B aTMoc(epy TMblb KOCMHYECKOrO MPOUCXOMXKIEHHUS.
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DTUM MOXHO OOBSICHUTh HaJWHuWe MepuonoB MusaH-
koBrya 100 teic., 43 TBIC., 24 THIC. JIET B BapualHUsix
KOHIIEHTPaLMH MBIJIM U TeMIepaTypbl B AHTapKTHIe
(puc. 1, 6). [lpoucxonusiine U3MeHeHHsT KJIUMaTa B 110-
crenude 520 wmaH ser (puc. 1,8) MOXKHO CBSI3aThb
¢ nBukeHueMm CosiHe4YHOH cucTeMbl dyepe3 [anakTuky,
B PyKaBaX KOTOPOH M'MTaHTCKUX MOJIEKYJSPHO-BIIEBBIX
06.s1aKoB GoJiblile, UeM BHe pykaBoB. KomeTsl U3 o6saxa
Oopra TpaHCTIOPTHUPYIOT 3Ty MbLIb B 30IHaKaJbHOE TIb-
JleBoe 00J1aK0 U COOTBETCTBEHHO B aTMmocdhepy 3emsn
[12-13].

JakjaoueHne

B pa6ote nanoxeH (pU3MUeCKHi MeXaHHU3M BJIMSHUS
Ha 006/JJaYHOCTb, adb0e0 W KJIUMaT 3eMJH MOCTyMNaio-
el B 3eMHYI0 aTMOC(epy MbLIH KOCMUYECKOTO TPOUC-
xoxpeHust. [lokasaHo, UTO ¢ BapualUsIMH KOHLEHTpa-
LIMH 3TOH MbIK MOXKHO CBSI3aTb MPOUCXOAUBIIKE H3Me-
HeHMs KJaMMaTa. JlaH mporHo3 o MoXoJofaHuH KIHMaTa
3emsnu B nepsoil nosouHe XXI B. OH cmenan Ha
OCHOBe pe3yJIbTaTOB CIEeKTPAJbHOTO aHa/lH3a TeMIepa-
TYPHBIX JaHHBIX [V106aJbHOH CETH METEOPOJOTHUECKHX
cranuuit 3a nepuon 1880-2006 rr. ¢ Mcmosb3oBaHHEM
MH(POPMALUK O [BHXKEHHUSIX IJ1aHEeT, KOTOpPble KOHTPO-
JIMPYIOT MOCTYIJIEHHE MBLIA M3 KOCMOCAa B aTMoc(epy
3emau.
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