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N3 PABOYEU TETPAIU
UCCJIEJOBATENA

VI3MeHEHHE KAMMaTa [TPOSIBIIAETCS He TONIBKO BOAM3M HOBEPXHOCTHA 3emum, HO U B 3HAYWTEIbHOM IHUaTla-
30He BLICOT aTmMocdepbl. B cTaThe paceMaTpuBaeTCs psifl BAXHCHIINX CBS3AHHbBIX ¢ H3MCHCHHEM KNMMATa
HAMpPABICHII KCCMENOBaHWA JUHAMNEECKUX M XUMPUECKUX NIPOLIECCOB B tponochepe, crparochepe U
mesochepe, OCyIecTRIsIeMbIX B POCCYH ¥ 32 pyDexXOoM.

N3MEHEHWE KJIHMATA 1 CPENHAA ATMOC®EPA —
BOITPOCOB BCE BOJIBIIE

I1.H. Baprun, B.A. IOumxkos, C.M. Xaiikun, H./I. [igeTkoBa, C.B. Koctpeikud, E.M. Bosoaun

B mocnenune 20 16T BO MHOTHX CTpaHax U3MEHE-
Hye KIuMaTa CTAN0 OJHOM N3 OCHOBHBIX TEM CNel-
QIM3UPOBAHHON JIHTEPATYPHL M CPEICTB MAaCCOBOM
uHopManmn. TIPIIMHOIA 3TOrO ABISIIOTCH HE TOJb-
K0 TI06anbHEI XapaKTep U3MeHEHMIt U HX IOCIe]-
CTBUH IS COLHAIBHO-2KOHOMUYECKOW AEATEABHO-
CTH, 310POBBSI YETIOBEKA, COCTOSHUSI (rropbi U ay-
HEI, HO M COXPaHSIOLMECH HEOMPEICITEHHOCTH
npeicKasaHuil B CpelHeCPOYHON U JOIITOCPOYHON
MepClieKTIBE.

Ony6mukosanHei#t B 2007 . 4-i OUEHOYHBIHN A0-
KIan MeXIIpaBUTEIECTREHHOM TPYIIIE 3KCIIEPTOB
o mamenenno kmMata (MIDUK) ofodwuun mo-
c/eHHE NOCTIDKEH S HAyKJ O HA0MIOA4EMBIX # [MPO-
THO3MPYEMBIX H3MEHEHMIX KINMATa B PAMTHYHbLIX
perrodax B TedeHue XXI B., X OCNEACTBUSIX, BO3-
MOXHOCTSX aAaliTalMu U CIIoco0axX CHUXXCHHS aH-
TPOTIOreHHOM HArPY3KYW HA KITMMATUYECKY ) CHCTEMY
3em. B pokiane roBopmTes, UTO HAOIIODagMoe ¢
cepeHBI XX B. NIOBbIMICHNE TNOGATbHOM CpeaHCH
TEMITEPATYPhl BbI3BAHO YBEIHYEHMCM KOHUEHTpa-
L{¥TIf aHTPOIIOTEHHbIX TTAPH MKOBBIX raszoB. O630p Bhi-
BOAOB, KAcalOHMUXCH U3MEHEHUH OCHOBHEIX KyMa-
THYECKUX TTapaMeTpoR aTMochepbt U OKeaHa 1 cylue-
CIBYIOIMX  TpobICM  pasBUTHS ~ pOCCH HcKom

BAPITMH [lasen HukomaeByy — KaHAWJAT (QU3UKO-
MaTeMaTHUECKHUX HAyK, HayaHblil coTpysHMK LlenTpasis-
HOM a3poNOorMucckoi obcepsaropur  Pocrygpomera
(LLAO). FOILIKOB BraauMup ANEKCaHIPOBUY — KaHAN-
mat (u3MKO-MATEMATHUICCKUX HayK, 3aBeNlytOLIHH oTae-
neuneM GpU3UKH BRICOKUX CTIOER aTmochepnt LIAO. XAl -
KHWH Cepreii MuxaiioBuy — KaHanaar GU3nKo-Mare-
MATHYeCKMX Hayk, CTapliWuii HaydHbIH COTPYAHHMK HAO.
LIBETKOBA Harasea IMuTpueBHA — HayuHbI#
corpyaruk LIAO. KOCTPLIKWH Cepreit Brannmupo-
BUY — KAHMMAAT PUIMKO-MaTeMarH4YecKuX Hayk, cTap-
KT HayaHLlil COTPYIHUK MHCTHTYTA BBITHUCINTCIBHOR
Matematnkyn PAH. BOJNIOJAWH Esrevnit MuxaitioBud —
IOKTOP ¢PU3UKO-MATEMATHUCCKIX HayK, BeAYIUMIT HaydHLIH
COTPYAHUK MHCTHTYTA.

KITMMATHIECKOM Hayku, TipencTaBlieH B padote [1]. B
komIie 2008 ©. 6bu1 onyonukoBaH OLEHOYHBIA 210-
knan Pocrupomera, COTEpKAMIK MOApoOHbIM aHa-
M3 PE3YNBTATOB  TIOCASAHUX  WCCIICIOBAHMIA,
KAacAIOW(MXCA PA3AMIHbIX CEKTOPOB  3KOHOMMKH,
hAOpHL M (hayHBI, a TAKKE 300POBLST HACCTICHUS Poc-
CHH.

XOTa BAUSHWE aHTPOIMOTreHHLIX BLIOPOCOB Map-
HMKOBEIX Fa30B Ha KIMMATHUECKYK) CHCTEMY Y
GONBUIMHCTBA YUYEHBIX He BEIZbIBACT COMHEHHIA, OI-
HOll T3 BaXHelIIMx 3amay ABIAETCS 3aBHCAMMH OT
CIleHapveB Pa3BUTHS MUPOBOM KOHOMWKMU IIPOFHO3
WIMEHEHMAA BTUX BLIOPOCcos B Omxaidlme aecaTuae-
Tusg. K apyruM 3amadaM OTHOCUTCS HCCIENOoBarue
BIMSIHMA HA KIWMaT HE 3aBUCAIUMX OT HEJOBEKA
€CTECTBEHHBIX (PAKTOPOB, TAKMX KAK COTHETHAsn aK-
TUBHOCTb, CIJIbHbIE U3BEPKEHUS BYJIKAHOB, (1OJIO-
HNIeHUEe U IMUCCHA NApHUKOBLIX Ta308 MI/IDOBBIM
OKCAaHOM W PacTUTEIBHOCTHIO. HeCMOTPSA Ha 3Ha4u-
TENbHBIH MPOTPEce, COXPAHSIIOTCS HEOIIPEAEIEHHO-
CTH B TIIPOTHO3aX YBEIHYCHMSI YPOBHI Muposoro
OKeaHa, U3MeHEeHHS 00J1aYHOCTH, PEXUMA OCAAKOB,
COKPAILEHHS JIEAHIKOBOIO IIOKPOBA, M3MCHEHUs
PACTHRIENBHOCTH, CTOKA PEK, TASHWs NbIOB, BEIHOM
MEP3JIOTHL U AP.

[Tpu Beei wMpOTE OGCYKIECHUS IPOOAEMEL B 110-
AABIAOWEM OONBIIMHCTEE CIyyaeB €€ paccMoTpe-
HUC OTPAHUYHBACTCA HUXHHAM CA0CM aT'MOCC])Cpbl.
TIpu 3TOM M3BECTHO, YTO, KPOME MOBLIIICHUS TCM-
fepaTyphl MOBePXHOCTH MHpPOBOTO OKeaHa u €ro
ypoBHsi, 60NMbII0E 3HAYEH e IMEI0T U3MEHEHUC TeM-
TepaTypbsl 6onee rnybOKMX CIOEB, KUCIOTHOCTH,
BO3MOXKHAs CMEHA UMPKYJISUKMY OKeaHa U B MepBYyIo
ouepenb €I0 TCPMOXAMMHHON MEPMAMOHANBHOM
UMPKYASILHKA, ONpPEIelIAoNIed KAMMaT 3HAYHATE/1b~
HOW 9aCcTW HAICH NNaHEThI.

HaMHOro MEHbUIC BHUMAHHA YIEIAETCs H3ye-
HUIO B3aHMOCBA3H M3IMEHEHMst KiuMaTa BOIM3u 1Mo~
BCPXHOCTY 3€MIM H CMEHBI MHHAMUATICCKUX M XMMU-
YeCKMX MPOLIECCOB B Bosiee BEICOKMX CIOAX aTMOChe-
ppl, B mwactHocTH, B crpatocdepe — ofmactu ¢
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IYAana3oHOM BhICOT IIPUMEPHO OT 15 110 35 kM. 3a pam-
KaMy JaHHON NyOIMKAUNKM OCTAIOTCA HAMpPABISHUA
UCCNESAOBAHYIt, pa3BMTUE KOTOPHIX MMeeT GosbIoe
3HAaUCHUE U4 VIyYIIeH’S HAalllero TIORMMaHUs U CO-
BEPUICHCTBOBAHWSA NPOTHO3MPOBaAHNA KJUMATHYES-
cKkux nepemMed. K 4yMCIy 3THX HAIpaBICHHMH OTHO-
CHTCS MCCeROBAHME XUMUUYECKHX HPOLECCOB B
cTpatocdepe, reHepalru U pPacripoCcTPaHEHUsA rpa-
BATALIMOHIIBIX BOJIH, MEX- W BHYTPUTOIOBOH U3MEH-
YUBOCTH 30HAJIBHOW ITHPKYIAIIMHM W aKTUBHOCTH
IUTAHCTAPHBIX BOJIH, BIVSIHUS COJTHEYHOI aKTMBHO-
CTHM Ha JMHAMHMYECKHE M XMMUYECKUE TIPOLIECCHI B
cpenHelt atMocdepe, BIMSTHUEC CMEHBI ITHMPKYIAITAH
aTMoc(epbl HA COCTOSIHUE NIENOBOI0 ITOKPOBA B ApK-
THUKE U APYIrUe.

Hccaedosarue cmpamochepsl U UMeHeRue KAuMa-
ma. na uccaenosaHmii crparocdepsl B 1992 . opra-
HU30BAH NPOeKT BCEMUpHON NporpaMmel no Uayye-
Huto u3MeHeHus kiuMata OOH “CrpaTtocdhepHbic
TIPOIICCCH M MX BIMSIHIE HA KMUMaT” — Stratospheric
Processes And their Role in Climates (SPARC).
B paMkax MpoeKTa OCYLLECTRASIOTCA MEXIYHAPOI-
HBIC IPOTPaMMBI UCCACHOBAHUN XUMWISCKUX M TH-
HAMMYECKHUX IIPOLIECCOB B cTpaTochepe u Tponmocde-
pe, UX B3aWMOCBSI3H, CTPATOC(EPHO-TPONOCHEPHO-
ro ofMeHa, H3MECHCHHUS XHUMIIECKOTO COCTaBa
crpatocdepsl, CPABHEHUE W COBEPLISHCTBOBAHME
peaTH3alMK THHAMWUYECKHX H XHMIUECKUX IIPOIICC-
COB B KJIMMATHMMECKIX MOACISIX O0MIeH TUPKYIBIIIHA
arMocheprl. J/IBa pasa B TOI CIICHUMATUCTSL IPOCKTA
PACIPOCTPAHSIIOT MHDOPMALMOHHbIA DHOINETEHD O
MNOCIEOTHNX Pe3yJIbTaTax HCCIeaoBaHuil. BaxkhHeii-
UMK cOOLITUSIMKU CTaM [eHepanbHble accamBen
SPARC, nociegHas W3 KOTOPLIX ¢ ydyacTHeM OoJiee
300 y4€HBIX M3 pa3HBIX cTpaH nponuia B Mramiu
B2008 1.

HsmeneHue Temneparypbl cTpatocdepbl — OIHO
M3 BAXHEHIIMX IPOSABACHUH KIMMaTUYeCKAX U3ME-
HeHui (puc. ). OTHOBPCMEHHO C POCTOM TeMIIepa-
Typbl BOAM3M TOBEPXHOCTHM 3eMAu TeMmneparypa
cTpatochepsl CHIDKaeTcs. JaHHbIE paguo30HANPO-
BaHUs, JUAAPHBEIX W CIIYTHHKOBBEIX M3MEpPeHUM 3a
1980—2000 rr. noka3bIBaIOT, YTO B HUXKHEW CTPATO-
cepe TeMieparypa monusmiack Ha .5—1 K, B cpen-
Heli cTpatocdepe ~0.5 K u 6omee yeM Ha 2 K sa 10 1eT
B BepxHei ¢Tpatocdiepe u HUXKHEN Meszocdepe, uTo
3HAYUTEIIBHO MPEBRINIACT YBEMUYCHUE TEMNIEPATYPhL
BOIM3M [IOBEPXHOCTH Hallleif mmaHeTsl: ~0.2 K 3a me-
Kany. [Nocnentue uccnemoBaHUsl CBHEETENBCTBYIOT,
YTO CHUKEHWE rMOGaNbHOM TEeMAEpaTypbl B HUKHEH
crpatocdepe 3a 1979—2007 rr. coctasmio 0.5 K 3a 1e-
Kaay, NPy 5TOM HavOOMbUINI TpeHA HabnoaaeTcsl B
HUXKHEHU cTpatocdepe AHTAPKTHKH B BECCHHHE U
JieTHHE ¢e30HbI: 1—1.5 K.

BaxHCHITAMU TIpoHEcCaMM, OTBEUAIOITUMU 34
U3MEHEHME TEMIEPATYPhLI CTPATOChEDPLI, SIBISIIOTCS
YBEIMYEHNE KOHLEHTPALMM TAapHUKOBLIX ra3oB W
YMEHBIIIEHHE COMEPXKAHMA CTPaToCchEepHOro O30HA.
{lpn nornowenun nM KOPoTkosoiHosoit YD panua-
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Puc. 1. BeprukansHoe pacnpencaclive TeMOSpaTyphl B
armocepe

MK [IPOMCXONUT HArpce crparoctephl U Ha (oHe
YMEHbLUISHWS CONEPXaHMs CTPaToCcHepHOro 030Ha,
nponomkaonierocs nocaennue 30 aeT, CHUXaeTcsa
Harpes, a 3HA4WT, TagacT TeMIepaTypa cTpartocde-
PHL. VBEIMYEHIC CONEPXAHUS NAPHUKOBBIX Ta30B
TaKXke BeNET K CHWXKESHUIO TeMIIepaTyphl cTpaTtocde-
pHl M3-3a YCUIICHMST PAMALUMOHHOIO BbIXONAaXWBa-
HUS. Pe3ynasraTel MOOENTHPOBAHMA THOKa3bIBAIOT, YTO
CHUIDKEHME TeMIIEPATYPbl ONPEeNsieTCst YMEHbIIE-
HHMEM COIEPXaHusl 030Ha, B TO BPEMSL KaK B BEpXHCH
cTparochcepe oba hakTopa BO3HEHCTBYIOT NPUMEPHO
OV HAKOBO.

Kpome nepeumncaeHHBIX (akTOpOB, BAMSHHE HA
TEMIIEPATYPHLIA PEXUM CcTpaTochepbl OKA3blBAEST
M3MEHEHUE CPeoHEH MEPUIMOHANBHOK LIHPKYAS-
LU, COCTOSIINEN U3 BOCXONAIINX IBUXEHUI B TPO-
MMKax, NEPEMELLIEHHUS BO3MYIIHBIX MACC B HallpaBie-
HUH 3UMHETO IMOIOCAa U HUCXOASAIIHUX IBUXeHUl B
CPEeOHUX M BBICOKMX LUMPOTAX. 3a AOCIEIAHUE TOIbl
IOJIYYEHO 3HAYUTEIABHOE KOIUUECTBO PC3YJIBTATOB
MOASANPOBAHUS, CBUACTETCTBYIOLLMX 00 YCWICHUH
CpEeOIHEH MEPHIHOHANLHON HUPKYTAnuH |2). Ouo
BEAET K M3MEHEHMIO NepeHoca ManblX Tra30BBIX CO-
CTaBASIIONIMX M YMEHBIIEHHIO “CpEeAHETO Bozpacra”
BO3ayXa B cTpatocdepe [3]. Yeunenue LupKyasaudu
MOXKeT ObITh BBI3BAHO U3MEHEHHEM 30HANBHOIO BET-
pa, CBA3aHHOTO C IMaJeHUeM TeMIIepaTypbl, KOTOPOE
CIIOCOOCTBYET YCWICHUIO PAcTIpOCTPaHEHNs TAaHC-
TAPHBIX BONH M3 Tpornocdepbl B crpartocdepy n ux
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