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Mpeancnosne

1. BBepgeHve B Npobnemy naMeHeHus Knnmata

MoHMaHMe KNMMaTUYeCKOWN CUCTEMDbI

MapHKKOBbIV 3phekT

[apHMKOBbIE rasbl 1 a3pO30K

Kak OyLeT M3MeHSATbCSH YPOBEHb MapHUKOBbLIX ra3oB B Oyayliem?
Kak ©ygeT n3meHaTbCA KMMaT?

Havyanocb nn yxe naMeHeHve KnvumaTa?

Ponb knuMaTuyecknx Moaenemn

@ N oA W

DakTm4eckme faHHble 0 kKnvMaTe B MPOLUIOM

Bopbba ¢ nocneacTesuaMm

9. ApanTauus K BO3LEWNCTBMAM, BbI3BaHHbIM M3MeHEHWeM KmMmMata
10. Cenbckoe X03AMCTBO M NPOLAOBONbCTBEHHas ©e30nacHoCTb

11. YpoBeHb MOpsi, OKeaHbl 1 NpUbpPeXHbIe parioHbl

12. bruonormnyeckoe pasHoobpasne 1 3KOCUCTEMbI

13. BogHble pecypchbl

14. 3poposbe YenoBeka

15. HaceneHHble NyHKTbI, 3HEPreTyKa 1 NPOMbILLAEHHOCTb

16. Knnumatunyeckre 6efcTBUS 1 IKCTPEManbHble ABNeHNs
KoHBeHLMa 06 nsmeHeHUUN Knumara

17. MexayHapofHble OTBETHble [eNCTBUA Ha M3MeHeHVe KvMmaTa
18. KoHBeHuMs 06 n3MeHeHUn KnvmaTa

19. KoHdepeHuums CtopoH (KC)

20. OBbMeH HaumoHanbHOW nHMOpMaLMen 1 ee paccCMOTpeHue

21. Knotckmm npotokon

OrpaHu4eHue BbIGPOCOB NAapHUKOBBIX Fa3oB

22. Obpa3oBaHWe NapHUKOBbIX ra3oB B pe3yfibTaTe aHTPOMOreHHoOW AesTensHOCTH
23. OrpaHu4eHvie BbIOPOCOB: Npobnema Ans NuL, onpeaensiowmx noanuTnky
24. Pa3paboTka 3aTpatoahdeKTUBHON NOANTUKM

25. HoBble TEXHOMOMMM U NONUTVKA B 006MacT SHEPreTnkin

26. HoBble TexHoMorMm 1 nonauTrka B 0b6nactu TpaHcnopTa

27. HoBble noaxofbl K NeCHOMY U CENbCKOMY XO35NCTBY

28. OVHaHCMPOBaHMe Mep B COOTBETCTBUM C KOHBeHLMen

29. TnobanbHoe COTPYAHNYECTBO B 0BMACTV TEXHONOMN

®dakTbl U LUDPBLI

30. [aHHble 0 BbIOpPOCAX M MCTOYHMKAX NapHUKOBbLIX ra3oB

O6HoBeHo B uiosne 2003 roga Ha ocHoBe goksiaga MIMUK ob oueHke "ameHeHue knumata, 2001 r." n
TekyLemn aestenbHOCTU No PamMoyHom KoHBeHUUr OOH 06 n3mMeHeHnm knmmata. OnyobnrkoBaHo
Mporpammont OOH no okpy>katowern cpene (KOHEM) v cekpetapmnatom KoHBeHLUM 06 U3MeHeHUn
knumata (PKMKOOH) npw omHaHcoBOM nogaep>Kke co CTOpOHbI MporpaMmmbl passutis OOH,
HenaptameHta OOH No 3KOHOMUYECKUM 1 COoLMarnbHbIM BOMpocam, YHebHOoro 1 HayyHo-
nccnefoBaTenbckoro MHCTUTyTa OOH, BceMUpHOM MeTeoponorm4eckom opraHmsaumm n BcemmpHom
UNITAR opraHmsaumm 34paBooxpaHeHns. [JJononHuUTeNbHble 3K3eMMIspbl MOXHO NOAYy4YUTb B VIHpOpMaLMOHHOM
otaene KOHEN no koHBeHUMAM B MexayHapogHOM AoMe okpy>Katolen cpefpbl (KeHesa) no agpecy:
International Environment House, 15 chemin des Anemones, 1219 Chatelaine, Switzerland; Ten. (+41-22)
917-8244 /8196 /8242; dakc. (+41-22) 797 3464; 1. noyTa iuc@unep.ch, unm B cekpetapuate
KoHBeHUuMn 06 namMeHeHuu kvmaTa rno agpecy: PO Box 260124, D-53153 Bonn, Germany, Ten. (+49-
228) 815-1000, cakc. (+49-228) 815-1999, an. noyta secretariat@unfccc.int. HacToswmm [okyMeHT
Tak>Ke AOCTYMNeH Ha ApYyrux a3blkax no agpecam: www.unep.ch/conventions/ n www.unfccc.int.
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NMPEANCITIOBUE

Korma B 1988 roay lMNporpamma OpraHusaumm O6bearHeHHbIX Haumi no okpyxKatoLen cpene v
BcemupHas MeTeoposormdeckas opranmsaums ydpeannu MexnpaBuUTenbCTBEHHYIO TPymnny 3KCMNepToB Mo
n3meHeHuo knumata (MIMKK), Mano KTo oymarn, YTo ee OeaTeNbHOCTb ByAeT cTofb 3PMEKTUBHOM 1
BNNSTENBHOWN.

Bce cornmacHbl ¢ Tem, 410 npnpoaooxpaHHaa NoNMMTNKa OO0JIXKHa CTPOUTbCA Ha AOCTOBEPHbIX Hay4HbIX
JaHHbIX. Bbl60p pasyMHoM NONUTUK OJIXXeH OCHOBbIBATbCA Ha TOYHOM, AeTaJibHOM A
C6aﬂaHCI/IpOBaHHOM aHanmse camow HagexHom HayL‘IHO-TeXHI/I“IeCKOl;I VIHCpOpMaLI,I/IVI.

MWK yKka3blBaeT 3TOT NyTb C MOMOLLbIO pa3paboTaHHOMO elo NpoLecca, B KOTOPbIA BOBEYeHbl COTHU
BeyLLMX CMELManMCcTOB BCEro M1pa, B 3afla4y KOTOPbIX BXOAMT aHanm3 Hanbonee cBexen, npoLleaLlen
3KCMEPTHYIO OLLEHKY HayYHOW M TEXHUYECKOW NuTepaTypbl No npobneme mmeHeHus knvmMata. MK
obnekaeT cBOM oLeHkM B hopMy, NpUeMEMyIo AN pa3paboTkm NOAUTUIKA 1 BCEMUPHO NPU3HAHHYIO B
Ka4eCTBe OCHOBbI s NPUHATUA pelleHuin 185 rocyaapcTBamMu-y4acTHKaMm  PamoyHon koHBeHumn OOH
00 VM3MEHEHUW KITMaTa.

TpextoMHbIn Tpetnin goknag MWK ob oueHke Obin 3aBeplueH B Havane 2001 roga. Ero cyTb oveBunaHa:
WNHTEHCMBHbIE UCCNefoBaHWs 1 HabMoAeHNs 3a KIMMATOM MO3BOMSIOT Y4eHbIM YOeauTbCs B MPaBUIIbHOCTA
CBOEro MOHUMaHUS MPUYMH 1 NOCNeACTBUI rnobanbHoro notenneHuns. Joknan ob oleHke fgaet
ybeamnTenbHyto KapTUHY TOro, Kak MOXET BbIrMsaaeTb 3emns B KoHue XXI Beka, koraa rnobansHoe
notenneHve Ha 1,4 - 5,8°C (2,5 - 10,4°F) okaxxeT BO3AENCTBUE Ha XapaKTep Norofbl, BOAHble pecypcsl,
CMeHy BpeMeH rofla, 3KOCUCTeMbI, IKCTpeMalbHble KMmaTnyieckie aeneHus n MHoroe apyroe. B bonee
oTdaneHHoM byaylleM oxuaaloTcs faxe bonee KpymnHble U3MEeHeHNs.

MexayHapoaHoe coobLecTBO NPOBOANT COBMECTHYIO paboTy B LENaxX CBefeHWs K MUHUMYMY BCeX
3TMX OMACHOCTeW NOCPeAcTBOM peanuaumm KoHeeHumy 1992 roga 1 npunaraemMoro kK Her KnMotckoro
npoTokosa. CoBEPLIEHHO O4EBMOHO, YTO Hanbonee CIOXHbIE N MacluTabHble cornaleHns B 0bnactu
OXpaHbl OKpY>KatoLLen Cpefpbl 1 YCTOMYMBOrO Pa3BUTUS, KOTopble Korda-nmnbo Obiv MpUHATHI, 3TO Kak pas
[,OroBOPbI MO BOMPOCaM N3MEHEeHUs KiMaTa, KOTopble YCTaHaBNMBAOT NPUHLMMbI, CO3AA0T YHpeXaeHNs
1 NpeaycMaTpMBatoT Npasunia 6opbObl ¢ rnobanbHbIM noTennieHnem. OHU yCTaHaBANBAIOT
COOTBETCTBYIOLLMNIN PEXMM, KOTOPbIN HOCUT ANHAMUWYHBINA XapaKTep M OPUEHTMPOBAH Ha KOHKPETHble
OencTBus. B TO e BpeMs OH JOCTaTO4HO MMOOK 11 MOXKET pa3BMBaTbCs B TeYeHMe NocnenyoLumnx
LecaTUNeTin B OTBET Ha U3MEHEHUSs MONUTNYECKOM 0DCTAaHOBKM U Hay4YHOrO MOHUMaHWS.

Tenepb, Korfa 31oT rnobanbHbIN NPOLECC NPUBEAEH B AENCTBME, NMPaBUTENbCTBAM HEOOXOAMMO ObICTpO
[BUraTbCs Bnepep, ¢ TeM YTobbl BbipaboTaTb 1 NPETBOPUTL B XM3Hb HaLMOHabHYIO NOANTUKY B 0bnacTu
n3MeHeHUs KnmMmMata. Ouerka MWK noateepkaaeT, HTo npaBuibHO pa3paboTaHHble U
OPUWEHTMPOBaHHbIE Ha PbIHOK MPOrpPaMMbl MOTYT MPUBECTM K COKPALLEHWIO BbIODPOCOB 1 pacxodoB Ha
apanTaumio K HeM30eXXHbIM BO3LENCTBMSM M3MEHEHWS KIMMaTa U B TOXE BPeMS [aTb 3HAYUTENbHbIE
3KOHOMMYECKMe BbIrofbl. DT BbIFOAbl BKIIOHAIOT NOBbILLEHME 3aTPaTO3(MMEKTMBHOCTI SHEPreTUHECKIX
CUCTEM, YCKOPEHME TEXHNYECKOrO Mporpecca, CoKpalleHne pacXofoB Ha HeHYXXHble cybcnamm v cospaHne
Oonee 3dpdekTBHOMO pbiHKa. CoKpalleHe BbIBPOCOB MOXET TakxKe MO3BONUTb CHU3UTHL YLepo,
00yCNOBMEHHBIV MECTHBIMU 3KONOrMYeCKUMI MpobneMamu, B TOM YMciie BO3AENCTBIE 3arps3HeHus
BO3/yXa Ha 3[lOPOBbE HeloBeKa.

MK 1 KoHBeHUMs 06 M3MeHeHUM KMMaTa HarfsaHO NoKasbiBaloT, YTO HAapOdbl BCErO MUpPa,
COTPpYOHMYas B paMKax cuctembl OpraHusaumm ObbeamHeHHbIX Hauunim, MoryT pewmnTs cooblia
rnobasnbHble Npobnemsl. B MHMDOPMaLMOHHbBIX KapTodKax, BKIOYEHHbIX B 3TOT KOMIMEKT, cAenaHa norbitka
KpaTKO M3M0XWTb MPOCTbIMK CITOBaMM CamMble nocnefHve BbiBOAbI, caenanHble MIMVIK, v camble
nocnefHve cobbiTs, CBA3aHHbIe C peanu3aumen KoHBeHUMM 1 MNpoTokona. Mbl Hageemcs, YTo OHK
noMoryT Bam B Ballel pabote.

Knayc Tendep Vioke Yonnep XaHTep
icnonHUTeNbHbIN AMPeKTOp MicnonHnTeNbHbIN CekpeTapb
Mporpamma OOH no okpyxatollen cpene CekpeTapuat KoHBeHUMM 00 M3MEHEHWN

knmata (PKMKOOH)
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UzmeHeHnne knumara NUHOOPMALIMOHHASA KAPTOUKA

BBEAEHWE B MNMPOBJIEMY U3MEHEHUSA KIIMMATA

< AHTpoOnoreHHasi AesiTeNbHOCTb MPMBOAUT K BbIGPOCAM NMapHMKOBBIX FasoB B aTMocdepy.
[vokenp yrnepofa BbIAeNAeTcs B Tex Cyvasnx, Korha UCKonaemoe TOMAMBO UCNONb3yeTca AN NonyyYeHns
SHEPrnM 1 KOrfa BbIpybaloTCs 1 CKMraloTcs neca. BbiIOpockl MeTaHa 1 3akmMcK a3oTa 00yC/IoBNEHb! Ceflb-
CKOXO3SINCTBEHHOW AeATeNbHOCTbIO, M3MEHEHUAMW B 3eMenofb30BaHNN 1 OPYTUMWN UCTOYHMKaMK. Wc-
KYCCTBEHHbIE XMMMKATbI MO, Ha3BaHveM ranovayrinepodsl (XY, oy, NdY) v apyrve OoNroxmsylime
rasbl, Takve Kak rekcadropui cepbl (SFG), BbIOPACbIBAIOTCA B MpoLIecce Npon3BOACTBEHHOW AeATeNbHOCTH.
O30H B HUXHMX CNosix aTMocdepbl 0bpa3yeTcs BCIeACTBMe KOCBEHHOrO BO3LAEMCTBUS BbIXJIOMHbLIX ra3oBs,
BbIOpacbIBaeMbIX aBTOTPAHCMOPTHBLIMI CPEACTBAMU U APYIUMIN UCTOYHKAMU.

L 2 MoBblleHne YypOBHSA NApPHUKOBBIX ra3oB Yy)Xe MpUBOAUT K M3MEHEHUIo Knumarta. [lorno-
Las MHPPaKpacHoe M3fy4eHne, 3T rasbl BAUSIOT Ha eCTECTBEHHYIO LIMPKYIALMIO SHEPreTUYecKnx noTo-
KOB B KJIMMATW4YeCKOW CUCTeMe. B OTBET Ha aHTpOMoreHHble BbIOPOCHI KIMMAT CTan "MoAcTpamBathcs” K
Oonee "NAOTHOMY MOKPOBY" MAPHMKOBbIX ra30B, CTPEMSACh COXPaHWTb OanaHC MeX[y CONHEYHOW SHepryel
1 3HEprven, UCXodsLlert obpaTHO B KOCMOC. [JaHHble HabMoAeHVs MoKa3biBaloT, YTO B TeyeHne XX Beka
rnobanbHas TemnepaTypa nosbicnacs npumepHo Ha 0,6°C. CylecTByioT HoBble 1 Gonee ybenuTenbHble
haKTbl, CBUAETENLCTBYIOLME O TOM, YTO Habniofaemoe 3a nocfiefHve 50 neT noTenseHvie BbI3BaHO rnas-
HbIM 0DOPA30M aHTPOMOreHHOW LEesTeNbHOCTLIO.

L CornacHo KnMMaTuyeckum mogensm, K 2100 rogy rnobanbHasi TeMnepaTtypa MoBbICUTCA
Ha 1,4 - 5,8°C. 3710 M3MeHeHWe OyaeT caMbiM MaclUTabHbIM M3 BCEX M3MEHEHWUI KiMMaTa, KoTopble
Koraa-nmbo MpoMCXOAMNM Ha Haleln nnaHeTe, Mo MeHblieln Mepe 3a nocnegHve 10000 net. 3T npo-
rHO3bl OCHOBBIBAIOTCS Ha LIeNIOM psaae AOMYLLIEHWN, KACAlOLIMXCS OCHOBHbIX (hakTOpOB, KOTOpble OyayT
obycnaenveaTh ByayLive BbIOPOCh! (Takmx, HaNpUmMep, Kak POCT YUCIEHHOCTIA HACeNeHUa U TEXHUYECKAIA
nporpecc), 0fHako OHW CTposATCH Ge3 yyeTa AeNCTBMA MO COKpalleHnio BbIGPOCoB, NpeanpuHUMaemblx
Kak OTKMK Ha npobnemMy M3MeHeHus Knvmata. MaclwTabbl U BO3LENCTBUS U3MEHEHMs KMaTa, B OCO-
OEeHHOCTU Ha PervoHanbHOM YPOBHE, XapakTepm3yloTcs MHOXECTBOM HeonpeaeneHHoCTel. Baiencteme 3a-
fepxuBaiollero addekTa okeaHoB, MOBEPXHOCTHAs TemMnepaTypa He OydeT cpasy e pearvpoBaTb Ha
BbIOPOCh!I MAPHMKOBbIX Fa30B, MO3TOMY M3MeHeHMe KivMaTta OyaeT NMpofdomKaThCs elle B Te4eHue MHOMMX
COTEH JeT nocsie Toro, Kak KOHLUEeHTpaums aTMOChepHbIX ra3oB CcTabunmsnpyetcs.

4 N3meHeHne Knumata, BEPOSITHO, OKaXKeT 3HaunTeNlbHOe BO3JENCTBME Ha OKPYXKaIoLLylo
cpepy Bo BceM Mupe. Kak npasunio, 4em ObICTpee MPOUCXOAMT U3MEHeHWe KNnmaTa, Tem Gosnblie
OMacHoCTb paspyeHnin. Oxuvpaetcs, 4to k 2100 rogy cpegHu ypoBeHb MOpS MOBbLICUTCA Ha 9-88 cwm,
YTO BbI3OBET 3aTOMMEHME HU3NHHbIX TEPPUTOPUM N VHble paspylleHns. [pyrie BuAbl BO3LEUCTBUM
BKJIO4AIOT rNobanbHOe MOBbILLEHME YPOBHSA OCAAKOB W M3MEHeHWe CUMbl M YacTOTbl 3KCTPEMabHbIX
ABneHnn. KnumaTnyeckme 30Hbl, BEPOATHO, CMECTATCA B CTOPOHY MOJIOCOB M B BEPTUKANbHOM Hamnpasie-
HWW, 4TO MPVIBEAET K HaPYLUEHWIO NeCHbIX, MyCTbIHHbIX, YrOBbIX U APYTVX HEPEryampyemblX 3KOCUCTEM.
B pe3ynbTate MHOMVe 13 HUX NPUAYT B ynafok wnv OyayT pasapobneHbl, a oTaeNbHble BUAbI KMBOTHBIX
1N pacTeHW, BEPOATHO, NCHE3HYT.

* YenoBeyeckoe O6LLECTBO CTONKHETCS C HOBbIMW BUAAMU ornacHocTelr U Bo3pencrBuin. Ma-
NOBEPOSTHO, YTO rnobanbHas NPOAOBONbCTBEHHAsS HGE30MacHOCTb OKAXEeTCs MOf, Yrpo30M, OAHAKO B HEKO-
TOPbIX pervioHax, BeposTHo, OyaeT HabnoaaTbCs HexBaTKa NPOAOBONLCTBIS W FONOA,. byayT 3aTpOoHYThbI 1
BOLHbIE PECYpChl, TakK Kak PeXVMbl BbiMafeHUs 0CaflkoB U UCMAPEHUA U3MEHSTCS BO BceM Mupe. Du-
314ecKor MHMpacTpykType OyaeT HaHeceH yuiepd, oOyc/IoBNEHHbIM, B YaCTHOCTU, MOBbIWEHNEM YPOBHS
MOPS U 3KCTPEMasibHbIMU MOrOAHbIMU SBMEHUAMU. Ha SKOHOMUYECKYIO AEATENbHOCTh, HaCeneHHble MyHKTbI
1 3[0pOBbe 4YefioBeka OyAeT 0KazaHO MHOXECTBO MPSMbIX 1M KOCBEHHbIX BO3AeNCTBUIA. Hanbonee ys3su-
MbIMU K HEraTUBHbIM MOCNEACTBMAM V3MEHEHMS KITMMaTa OKaxyTcs DefHelnwme Cliov HaceneHus v rpyn-
Mbl, HaxoAsLIMecs B HeONAronpuUsATHOM MOMOXEHMN.

g Jliopam 1 3kocucteMam npugeTcs npucnocabnueatbes K GyayLmM KIMMaTU4eckum pe-
XXnmam. [lpoulnible 1 HblHELHe BbIOPOCh! YXXe B KaKON-TO Mepe Npeaonpenenin HeKoTopble Kinuma-
TVHeckMe n3MeHeHus Ha 3emne B XXI Beke. Agantaums K NofoOHbIM BO3LENCTBUAM NoTpedyeT rnybo-
KOro MOHWMaHUS COLManbHO-3KOHOMUYECKMX 1 MPUPOOHbBIX CUCTEM, VX YYBCTBUTEIBHOCTU K M3MEHEeHWIo
KfMMaTa 1 CBOWCTBEHHOM MM CNOCOOHOCTM K aganTaumm. K c4acTbio, CErofHs y Hac ecTb MHOXEeCTBO
cTpaTterM No agantaumm K OXUAaeMbiM BO3LEWCTBUAM, CBS3aHHbIM C M3MEHeHVEeM KnmarTa.

* Ans ctabunusaumm atMocdepHbIX KOHLIEHTPaLMI NapHUKOBbLIX ra3oB nortpedyercs npu-
NOXWUTb OrPOMHbIE YCUNUA. B TOM Cliyyae, ecniy CTpaTternu, HampaefeHHbIe Ha CHUXEHWE YPOBHS



BLIOPOCOB B nopsake pelleHus npobnemMbl n3MeHeHVs KnMmaTta, He OyayT peanu3oBaHbl, aTMOC(epHble KOHLUEHTpaUMu AMoK-
cnba yrnepoda MoBbICATCS, MO MPOrHO3aM, C cerodHawHMx 367 MaH." go 490-1260 mnH." k 2100 rogy. 370 Oyaet o3HadvaTh,
410 € 1750 rofa KOHLEeHTpaLmMs 3TOro rasa noBbiCUTCA Ha 75-350%. [Ana cTabunmsaumm KOHUEHTpaUmm, Hanpumep, Ha ypoBHe
450 MIH." Mbl JO/MKHbI OyaeM B Te4eHne MocNeaylolx HeCcKobKUX OeCATUNeTUIA COKpaTUTb rnobanbHble BbIOPOCH!, Kak
MUHUMYM, 10 ypoBHen 1990 roga. C y4eToM pa3BuTUs rnobasnbHOM 3KOHOMUKM U POCTa YUCTIEHHOCT HacesieHus HeobXoamMMo
Oy[eT 3Ha4YUTeNIbHO MOBLICUTL YPOBEHb SHEPrO3IMHEKTUBHOCTU 1 MPOU3BECTU KOPEHHbIE M3MEHEHWS B APYTMX SKOHOMUYECKMX
oTpacnsix.

* Me>xayHapogHoe coobLLecTBO MbITAETCH pewmnTb 3Ty npobnemy nocpeacrsom peanusauumn KoHeseHUuu 06 u3-
MeHeHUU Knumarta. [puHaTas B 1992 rogy W Ha CErofHAWHUA OeHb fBAAOWAascs npeamMeToM ropaocti bonee 185 rocy-
[apcTB-yneHos, 3Ta KOHBEHLMA MMeeT Lenbio CTabunmarpoBaTh aTMOCepHble KOHLEHTPaLMM MapHNKOBBIX ra3oB Ha Oesonac-
HOM ypoBHe. OHa CBf3bIBaeT BCE CTpaHbl 00s3aTeNbCTBAMM MO COKPALLEHWIO CBOMX BbIOPOCOB, COOpPY COOTBETCTBYIOWEN UHGOP-
MauumK, paspaboTke cTpaTervin ajantaumm K U3MeHeHWIo Knnmata 1 COTPYAHMYECTBY B 00ONacTV UCCNEAOBaHNA U TEXHONOMMIA.
OHa Takxke 00f3bIBaeT pa3BuTble CTpaHbl NPUHATL Mepbl MO BO3BPALLEHMIO K TEM YPOBHSIM BbIOPOCOB, KOTOpbIE Y HMX Oblin B
1990 ropy.

* KuoTtcknin npotokon o6s3biBaeT NpaBUTeNbCTBA NPUHATL AaXke Gonee aencTBeHHble Mepbl. B 1997 rogy Cropo-
Hbl MPULLAW K eAnMHOAYLWHOMY MHEHUIO O TOM, YTO Pa3BUTble CTPaHbl AO/MKHbI B3ATb Ha cebs 0b6sa3aTeNlbCTBa MO COKPALLEHNIO
B TedyeHne nepuoda 2008 - 2012 rogoB obliero obbemMa CBOMX BbIOPOCOB, BKOYAIOWMX WECTb MAapHMKOBbLIX ra3oB, Kak Mu-
HUMYM, Ha 5% Mo cpaBHeHMtO C ypoBHaAMK 1990 ropa. MPOTOKONOM TakxKe YYpexAeH pexxum Toprosiv Bbibpocammn n "me-
XaHW3M YUCTOro pas3smuTma”. TeM He MeHee, poToKoN elle He PaTUULMPOBAH AOCTATOMHBIM YUCIOM CTPaH U MO3TOMY elle
He BCTynun B Cuny.

* B HacTosiLee BpeMs CyLLeCTBYeT MHOro croco6oB orpaHN4YeHusi BbIGPOCOB B KPAaTKOCPOYHOW U CpepHecpoY-
HOW nepcnekTuBe. Jlnua, onpedensiolme nosmTKy, MOryT COAeNCTBOBATb MOBBILIEHWIO SHEPrO3PMEKTUBHOCTH, LCMOSb30BAHMIO
BO30OHOBMISIEMbIX UCTOYHMKOB 3HEPrUN U ApYrMM 6e30MacHbIM C TOYKW 3peHuns KIiMMaTa TeHAeHUMAM B 00nacT sHeprocHab-
KeHWUs 1 noTpebneHns sHepropecypcoB. OCHOBHBIMW MOTPEOUTENAMM SHEPrOPECYPCOB ABASIOTCA OTPACN MPOMbILAEHHOCTM,
XUAble U CNykebHble 3aaHMs, CPeACTBa TPAHCMOPTa M CeNbCKOe XO3SMCTBO. DPPEKTUBHOCTL MOXHO B 3Ha4YMTENIbHON CTEMEHN
NOBbLICWTL 3@ CHET CO3[aHWsl COOTBETCTBYIOLLEN CUCTEMbI SKOHOMMUHECKOTO CTUMYIMPOBAHKS 1 HOPMATMBHOIO perynvpoBaHus B
MHTepecax notpebuTtenel 1 MHBECTOPOB. DTa cMUCTeMa LOXKHA MOLAAEPXMBATL 3aTpaToathheKT1BHbIe Mepbl, NyHLine COBpeMeH-
Hble 1 Bydyuime TeXHONOMMK, a Takxke "BecnponrpbilHbie” pelleHusl, KOTopblie Mo CBOeN CyTVM WMEIOT SKOHOMUHECKMIA 1 3KO-
NOTMYECKNIA CMbICIT HE3aBWUCMMO OT TOrO, M3MEeHWTCS KIMMaT WK HeT. Hanorn, HopMaTMBHOE perynvpoBaHmne, TOProBble pas-
peLleHns Ha BbIOPOChI, MH(OPMALMOHHbIE MPOrpamMMbl, LOOPOBOSbHbIE MPOrPaMMbl 1 MO3TanHas MKBUAALIMS CUCTEMbI CyOCU-
LA, KOTOpble MPUBOASAT K 0DpaTHbIM pe3ynbTaTam, - BCE 3TO MOXET CbirpaTb CBOK POfb. V3MeHeHWe mpakTnkn v obpasa
KU3HW, HauyvHas C yNyylleHWs nnaHupoBaHUS CUCTeMbl FOPOACKOro TPaHCMopTa M 3akaH4MBas COBCTBEHHLIMU MPUBbLIYKAMMU
(kak, HampuMep, racnTb 3a CODOW CBET) Takxke MOXKET CbirpaTb BaXKHYIO POSib.

* WcKnioumnTenbHO Ba)kHOe 3HAYeHUe MMeeT CoKpalleHue HeorpeaeneHHOCTer B TOM, YTO KacaeTcs U3MeHeHus
K/MMaTa, BbI3blBAaeMbIX UM BO3AEACTBUM U CTOMMOCTU PA3fINYHbIX BAPUAHTOB OTBETHbIX AENCTBUMN. TeM BpemeHeMm
Heobxoanmo Oynet cbanaHcMpoBaTb NpobnemMbl PUCKOB U yllepba ¢ npobnemMaMu SKOHOMUYECKOro pa3BuTMs. oaTomy Gnaro-
pa3yMHbIM OTBETOM Ha M3MeHeHMe KiMaTa sBseTcs pa3paboTka COOTBETCTBYIOLErO KOMMEKCa Mep, HamnpaBnieHHbIX Ha CoKpa-
LieHVe BbIOPOCOB, ajanTaumio K BO3AEMCTBUAM M MOAAEPXKKY HayYHbIX, TEXHUYECKUX W COUMAbHO-3KOHOMMYECKMX MCCefoBa-
HWN.

1.2 W3meHeHwme Knmata
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NAPHUKOBbIA YD DEKT

* Ha knumat 3emnu okasbiBaeT BAUSIHWE MOCTOSIHHbIN MPUTOK CONTHEYHOW 3Heprun. 3Ta
3Heprus, Kak npaBuno, Noctynaet B opme BuaMMOro ceeta. Okono 30% 3Heprin cpasy >Ke oTpaxaeTcs
0bpaTHO B KOCMOC, HO oCTanbHas, bonbluas ee vactb (70%) NpoHMKaeT CkBO3b aTMOChepy U HarpeBaet
3EMHYI0 MOBEPXHOCTb.

2 3emna oTpaeT o6paTHO B KOCMOC 3Ty 3Hepruio B dopme NHGPAKPACHOro UsnyyYeHus.
byay4n HamHoro xonopHee ConHUA, 3eMNa He 1CNyckaeT 3Hepruio B opmMe BUOAMMOro cBeta. Bmecto
3TOro, OHa BblAENAeT UHMPaKpPacHoe UK TeroBoe M3fydeHre. ITO U3flyHeHne aHanori4Ho Tenny, Ko-
TOpoe OTAaeT NEeKTPUYECKMI KaMUH WAV MaHraf, A0 TOro Kak ero npyTbs packanaTca AoKpacHa.

2 "NapHyKoBble rasbl” B aTMocdepe 3aaepXXMBAIOT MHGpPaKpacHoe nsslydeHne, He No3Bonss
eMy cpasy e YUTU B KOCMOC C NMoBepxHOcTU 3eMnn. VHdpakpacHoe 13fydeHne He MOXET Henocpep-
CTBEHHO MPOWTW Yepe3 BO3AyX Kak BMAMMbIA CBET. BMecTo 3Toro, Gosblias 4acTb UCXOASLLEN 3Heprum
YHOCUTCSI MOTOKaMK BO3lyXa C MOBEPXHOCTU 3eMnn 1, B KOHEYHOM CHeTe, AOCTUMHYB BbICOT, PacronOXeH-
HbIX 3a Mpefenamu CamblX MAOTHbIX CJI0eB “NMOKPOBA” 13 MapHMKOBBIX Fa30B, YXOAUT B KOCMOC.

L 2 OCHOBHble MapHUKOBbIe rasbl NpeacTaBnaioT co6or BoAsHOW nap, AVNOKCUA, yriepoaa,
030H, MeTaH, 3aKucb asoTa, rafnouayrineponbl U Apyrue nNpomMbillneHHble rasbl. Bce 311 rasel, 3a
NCKITIOYeHVIEM MPOMBILLMEHHBIX, UMEIOT eCTeCTBEHHOE MPOUCXOXAEHME. Bce BMeCTe OHM COCTaBNsIOT Me-
Hee 1% aTMmocdepbl. OAHAKO 3TOro A0CTAaTOYHO, YTOObI CO3AaTh “eCTeCTBEHHbIN MapHMKOBbIA dhdekT”,
KOTOPbIN MO3BOJISET COXPaHWUTL Ha MaHeTe Temnepatypy npumMepHo Ha 30°C Bbille ToW, koTopas Obina
Obl B C/ly4ae ero OTCYTCTBUS, — YTO WCKIOYMTENbHO BaXKHO [NS XM3HW Ha 3emne B Ton dopme, B
KOTOpPOW Mbl €e 3HaeMm.

4 YpPOBHM OCHOBHbIX MapPHMKOBbIX rasoB (BO3MOXXHO, 3a MUCK/OYEeHMEeM BOASHbIX NapoB)
NOBBILLAIOTCSA BCIEACTBME aHTPOMOreHHOW AeATenbHOCTU. BriOpockl Anokcvaa yrnepopa (npenmylle-
CTBEHHO MPW CKUFaHUM Yris, HedTU 1 MPUPOAHOIO ra3a), MeTaHa W 3akucu a3oTa (rmaBHbIM 0DOpPas3oM,
obycnaBnvBaemMble CeNbCKMM XO3AMCTBOM U M3MEHEHWAMU B 3eMENONb30BaHNM), 030Ha (0bpasyioLLie-
rocs nof AevCTBMEM BbIX/IOMHbIX Fa30B, BbIOPAaCbiBaeMbIX aBTOTPAHCMIOPTOM U APYTMMU UCTOHHMKaMM)
1 AONTOXMBYLLX NMPOMBbILLIIEHHBIX Ta30B, Takux Kak XY, TOY, MDY, mn3meHsioT cnocobHocTs atMocde-
pbl NornoLaTh 3Hepruio. YpoBeHb BOLSHbBIX MapoB MOXET TakxKe MOBbIWATbCA BCIEACTBME AencTBMA “No-
noXuTenbHOM obpaTHOWM CBA3M”. Bce 3TO nMpouncxoaut ¢ becnpelefeHTHOM CKOPOCTbio. B pesynbTtaTte mbl
1MeeM “yCUNEHHBIN NapHUKOBbBIN 3dekT”.

4 KnumaTnueckas cuctema gomkHa 'npucnocabnmeaTtbca” K MOBbILIEHMIO YPOBHS ra3os, C
Tem yToBbl COXpaHUTb rnobanbHbIi “sHepreTdecknin 6anaHc”. B JONTOCPOYHOM MnaHe 3emnst Ao-
>KHa 0CBODOXAATLCA OT IHEPrUM C TaKOW Xe CKOPOCTbio, C KOTOPOW OHa ee mnosy4vaeT oT ConHua. Mo-
cKonbky Gonee NAOTHBIA MOKPOB MAapPHMKOBbLIX ra30B NMOMOraeT COKPATUTh YTeuKy SHEeprum B KOCMOC, K-
MaT LOMKEH KaK-TO M3MEHSTbCs C TeM, YTODbl BOCCTAHOBUTL ©anaHC Mexay MocTynatoLlen 1 UCXOoAsLLen
SHeprven.

* "Mpouecc npucnocobneHuns” GyaeT npeacrasnatb cobon “rnobanbHoe noTtenneHne” no-
BEPXHOCTU 3eMAUN M HWKHUX c1oeB aTMocdepbl. Ho 3To nulib YacTb obulero npouecca. MotenneHue
ABnseTcs Havboree NPOCTbIM CNOCOBOM AN KNMMaTa M30aBUTbCH OT M3NAMLLIKOB 3Heprin. OfHako Aaxe
HebonbLLIOE MOoBbILIEHME TemmnepaTypbl ByAeT COMPOBOXAATLCA MHOTVMUN APYIUMU U3MEHEHUAMM, Hanpu-
Mep, M3MeHeHrem 0bfIa4HOro MOKPOBa U XxapakTepa BETPOB. HekoTopble 13 3TUX M3MEHeHUIA MOryT BO3-
[IeCTBOBATL Ha MOTerseHne B Ka4ecTBe yCUIMBaloWwmx (aktopos (MonoxurensHas obpatHas CBA3b),
Lpyrie — npoTUBOAENCTBOBaTL eMy (oTpuuaTeNibHas obpaTHas CBs3b).

g B TO e BpeMsl, UCKYCCTBEHHbIE a3po30/M 06nafgaloT BceoOLMM oxnaXkaatowmm 3dek-
TOM. BbiOpOChI cepbl 113 TEMIOBbIX SMEKTPOCTaHUMM, paboTalolimx Ha yrne 1 HedTn, U ropeHne opraHu-
YeckVX MaTepurasnoB MPUBOAMT K 0O0pa30oBaHMI0 MUKPOCKOMMYECKMX YacTuLl, KOTopble CNocoOHbI OTpaxkaTb
Ha3ajd B KOCMOC COSIHEYHBIV CBET, @ TakXe BO3[eNCTBOBaTb Ha obnaka. BosHukawolwmn B pesynbraTe
NpPoLecc OXNaxAeHWs YaCTUYHO NPOTUBOLENCTBYET MOTEMNMEHWIO, BbI3BAHHOMY MapHMKOBbLIM 3(PhEKTOM.
O[IHaKO 3T a3p030/M HaxXoAsATCs B aTMOC(epe OTHOCUTENbHO HedoNIro MO CPABHEHUIO CO CTOMKUMU
NapHNKOBLIMY ra3amMu, MO3TOMY UX OXNaxaalollee BO3AeNCTBUE HOCUT NIOKasbHbIA Xapaktep. OHU Takxke
ABNSIOTCH MPUYUHOM KUCTIOTHBIX OOXOEN M HM3KOro KavecTBa BO3AyXa, T.e. ornpedesieHHbIX npobnem,
KOTOpble HeOOXOAMMO peLlaTh. DTO 3HAYUT, YTO HaM He CedyeT BCELENo nosaraTbCs Ha OXNax/AatoLwmim
achdekT aspo3zonen.



L 2 CornacHo KnMmaTuyeckum MopAensm, rnobanbHas cpefHss TemrnepaTtypa noebicutcs K 2100 rogy npvmepHo
Ha 1,4 - 5,8°C (2,5 - 10,4°F) B roa. B >ToM nporHo3se 1990 rof Mcnosb3yeTca B KadecTse 6a30BOro M BBOAUTCA AOMyLieHMe
O TOM, YTO HMKaKMe Mepbl, NMeloLLNe Lefblo CBECTU K MUHUMYMY V3MEHeHWe KnmMmata, He NPUHUMaloTCA. B HeM Takxe
y4TeHbl OTBETHas peakums KivMMaTa U 3dekT aspo30Nert Ha HblHELIHEM YPOBHE MOHWMAaHUS STUX ABNEHWUN.

2 Mpolunbie BbIOPOCHI yXKe npeponpenenunm HeKoTopble KNMMaTuieckue nsmMeHeHus. Knvmar He MOXeT Hesa-
MeASINTENbHO pearvpoBaTh Ha BblOpock!. [o3ToMy OH OyAeT NpoLomkaTh M3MEHSATbCS B TedeHWe COTeH MeT daxe nocse Toro,
KaK BbIOPOCHI MapHMKOBBIX ra30B OyLyT COKPALLEHbl 1 X aTMOCHEPHBIV YPOBEHb CTabWUNM3MpyeTcs. HekoTopble BaxHble BO3-
LleNCTBUS, BbI3BaHHbIE M3MEHEHWEM KiMMaTa, Takue Kak NMporHo3vpyemoe MoBbileHVe YPOBHSA Mops, OyAyT MOMHOCTbIO 0CO3-
HaHbl MO MpOLeCTBMN elle Gonee ANUTENBHOIO Mepriofa BpeMeHU.

* CeroHs CyLLecTBYIOT HOBble 1 elle Gonee ybeauTenbHble aKTbl, CBUAETENbCTBYIOLLME O TOM, YTO N3MeHe-
HYe KNMMaTa yXke Ha4vanocb. Knnmat M3MEeHsEeTCs eCcTeCTBEHHbIM 00pa3oM, YCIOXHss paboTy NMo onpefeneHnio BO3AENCTBIN,
BbI3BAHHbIX YBEMYEHMEM KOHLEHTPaLMN NapHUKOBbIX ra3oB. TeM He MeHee, BCe OOMbWUM U OOMbLUNA OObEM [AaHHbIX Ha-
OnioAeHVI 1aeT HaM CerofHs OOLLYI0 KapTUHY MOBbILLEHMs TeMnepaTypbl Ha Haller nnaHete. Hanpumep, xapaktep Temnepa-
TYPHbIX TEHAEHLMIM 33 NOCNEAHME HECKOSbKO [EeCATKOB NeT MMeeT CXOACTBO C XapakTepoM MapHWUKOBOro MoTenneHus, npencka-
3aHHOrO Ha OCHOBe Mofenen. ManoBeposTHO, YTO 3T TeHAEHUMUM ODYCNOBAEHbl UCKTIOYNTENIbHO M3BECTHBIMU UCTOYHUKAMMN
eCTeCcTBeHHOW M3MEHYMBOCTU. BnpoyeM, OoCTaeTcs ellle MHOrO HeomnpeneneHHoOCTeln, B YacTHOCTM, KakiMm oOpa3oM M3MeHeHue
06nayHoro nokpoBa OyLeT BNUATb Ha W3MEHEHMe KMaTa B OyayLleM.

mmmmm  CxemaTnuyeckoe U3o0paXkeHne KJIMMaTU4YeCKOW CUCTEMbl  mmmmm
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Beretaupms,

W3MeHeHus B okeaHe:
Livpkynsiums, Groxvmmus

HUcrounuk: IPCC 1995.
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NMAPHUKOBBIE TA3bl U ASPO30JIN

* MapHukosble rasbi (M) caepXxmnBaloT 3HepreTnyeckmne NOTOKW, NormnoLas nHdpakpacHoe
usnyyeHue, ucnyckaemoe 3emnen. OHW OENUCTBYIOT KakK OAesNO, COXPaHss Ha 3eMHOW MOBEPXHOCTU
Temnepatypy npumMepHo Ha 30°C Bbiwe ToK, kKoTopast Morfa Obl ObiTb, ecsiv atMocdepa cocTosna Obl
TONbKO M3 KMCNopoda v asota. CnefoBble rasbl, KOTOpble ABASIOTCA NPUYUHOW eCTeCTBEHHOIo MapHUKO-
BOro aekta, CoCTaBNAOT MeHee 1% aTMoctepbl. VX ypoBeHb onpeaensetcs GanaHcom Mexay “ncrod-
HVKaMK” 1 “cTokamun”. VICTOYHVKM NPeacTaBnsioT cobom NpoLecchl, KOTopble MPUBOASAT K BO3HWKHOBEHWIO
MapHUKOBBIX rasoB. CTOKM — 3TO MPOLLEeCChl, B XO4e KOTOPbIX MPOUCXOAMT pacrnaf W MorfoleHne 3Tux
rasoB. 3a WUCKITIOYEHVEM MPOMbILLNEHHbIX Fa30B, Takux kak XY u DY, napHUKOBbIE ra3bl NOSBUAUCH
B aTMocdepe 3emn ecTecTBEHHbIM 00pa3oM MUMMOHbI NET Hasad. TeM He MeHee, YenoBeK BIMSeT Ha
YpPOBEHb MapPHMKOBbLIX MA30B, CO34aBas HOBble NCTOYHWMKN MAM Xe BO3LENCTBYS Ha MeXaHW3Mbl (PyHKLM-
OHMPOBaHWA €CTeCTBEHHbIX CTOKOB.

2 OCHOBHbIM (hakTOPOM, BIMUSIIOLMM Ha €CTeCTBEHHbI NMapHUKOBbIN d(deKT, aBnserca
BoAsiHOM nap. Ero Hannyme B aTMocdepe He 3aBUCUT HEMOCPeACTBEHHO OT aHTPOMOreHHOW AeATeNbHO-
CTn. TeM He MeHee, BCNIEACTBME 3HAYUTENBHOW “MONOXUTENbHOM 00paTHOM CBA3M”, BOAAHbIE Mapbl 3a-
HMMAIOT BaXXHOE MeCTO B KOHTEKCTE M3MeHeHWs KnMmaTa. bonee Tennbi BO3dyx MOXET cofdepxaTb
Oonblue Bnarv, BcneacTeme Yero HebonblUoe rnobanbHoe noTenneHve MNPUBEAET, MO NPOrHo3aM, pas-
paboTaHHLIM Ha OCHOBE MOLENMPOBAHUSA, K rnobanbHOMY MOBbILIEHMIO YPOBHS BOASHOMO Napa, KOTOpbIN
B JalbHenWweM BHeCeT CBOW BKMaf B yCWUeHVe NapHUKOBOro addekTa. Tak Kak MOAeNMpoBaHMe K-
MaTU4eckMX MpoLeccoB C y4eToM 0BnayHoro MOKpPoBa W OCaAKOB MPeACTaBMfeTCH BeCbMa CIIOXHBIM,
TOYHble MacLTabbl 3TOV BaXKHeMLen OTBETHOW peakLMM OCTaloTCA HeonpeaeneHHbIMU.

2 B HacTosiLiee BpeMsi BKNaA AMOKCUAA yrnepoaa B "YCUNeHHbI NapHUKOBbIN 3ddekT”
coctaBnsieT 6onee 60%. STOT ra3 nosBUNCA B aTMoCepe eCTeCTBEHHbIM 00pa3oM, OfHaAKO CKMraHwe
yrns, HedT! 1 NPUPOAHOTO ra3a NPUBOAMT K BbICBODOXAEHMIO C BecrpeLieleHTHON CKOPOCTbIO 3aKIOHeH-
HOro B 3TUX “MCKOMaeMbIxX BWAAX TOMamea” yrnepofa. Takmm e obpa3om, BO BpeMsi BbIpyOKM neca
NPOVICXOLMT BblAENEeHNe Yriepoaa, CoAep Kallerocs B AepeBbsx. HbIHEWHMN 0ObeM exerofHbix BbIOpocoB
cocTaBnser bonee 23 MIH. METPUYECKMX TOHH AMOKCMAA yriepoda unu noytm 1% oT obuen Macchbl
Avokcvaa yrnepofa B atMocdepe.

4 [vokecup, yrnepopa, oGyCNOBNEHHbIV aHTPOMOreHHOM AeATeNbHOCTbIO, BIJIOYaeTcs B ecTe-
CTBEHHbIN YIMepPoAHOobIN LMK, ExXerogHo Mexay aTMocdepon, okeaHamu 1 pacTUTENbHOCTbIO 3eMau
NPOUCXOAMT €CTECTBEHHDIN KPYrOBOPOT MHOMMX MWUISIMOHOB TOHH yriepofa. OBMeH B 3TOM MacCUMBHOW U
CNOXHOW MPUPOLHOM CUcTeMe To4YHO cbanaHcMpoBaH. Ha npotsxeHun 10000 net, npeallecTBOBaBLIMX
NPOMBILLNIEHHOW 3MOXe, YPOBeHb AMOKCMAA yrnepoda, CyAs no BCemy, M3MeHUNCa MeHee Yem Ha 10%.
OpfHako 3a nocnefHve 200 net, HavmHas ¢ 1800 roga, ero ypoBeHb nofHancs bonee vem Ha 30%.
[laxke ¢ y4eTom TOro, 4TO MONOBMHA BbIOPOCOB AMoKcMAa yriepoda, 0bycloBNeHHbIX aHTPOMOreHHON Ae-
ATENIbHOCTbIO, MOrMOLWAETCA OKeaHaMM U PacTUTeNIbHOCTbIO, aTMOC(MEPHbIe YPOBHM MPOAOMXAIOT pacTu
Oornee vem Ha 10% 3a kaxzAble ABafUaTb feT.

* A>po3onu npeacrasnsioT cobon BTOpOe No cTeneHn Ba>XKHOCTU aHTponoreHHoe BO3pen-
CTBUE Ha KNUMaT. O o6na|<a, COCTOsALLME N3 MUKPOCKOMNHECKNX HaCTHeK, He ABMAOTCA MNMapHMKOBbIMIN
rasamu. NomMmmmo PasnM4HbIX NPUPOAHbBIX NCTOYHMKOB, OHWM BO3HMKAaOT Mo BO3AENCTBMEM CepHucCToro
rasa, Bbl6paCb|BaeMOFO, KaK npaBunno, 31eKTpoCTaHUMAMKM, a Takxke C AbIMOM JNeCHbIX MoXapoB 1 B pe-
3ynbTaTe OKUraHMa OTXo40B CeNbCKOX03AMCTBEHHbIX KynbTyp. A3p03OJ'Il/I COXpaHAKTCA B BO3yxe BCero
NNLWb HECKONbKO AHEN, HO OHW Bbl6paCbIBalOTCﬂ B Takmx OOMbLUMX KONMYECTBaX, YTO OKAa3blBAOT 3HA4M-
TeNlbHOE BO3AENCTBME Ha KJIMMaT.

* B pe3synbTaTe OTpa)Kke€HUsl CONHEYHOrO CBeTa O0OpaTHO B KOCMOC U BO3JENCTBUS Ha obna-
Ka GOMNbLUMHCTBO aspo3oner CrocoGCTBYIOT JIOKaNbHOMY OXIaXXAeHUIo KNnmMarta. YacTviubl aspo3oneit
MOryT HENoCpeaCTBEHHO 3a[lepXKMBaTb COMHEYHbIA CBET U CIYXUTb TakKe CBOEro POAa NepBOUCTOHYHUKOM,
cnocobcTByIOLLMM (hOPMUPOBAHMIO 0BNAKOB, KOTOPbIE 3a4acTyio Takxke 0bnafaloT oxnaxaaoLmmM sddek-
TOM. B NMPOMBbILMEHHBIX ParioHax OXNaxAeHWe, BbI3BAHHOE a3po30/sMM, MOXKET AaXe HerTpanv3oBaTb
MpaKTUYeckn BCe TEMOBbIE BO3LENCTBUS, OOYCIIOBEHHbIE HA CErOAHSALHNIA feHb MOBbILLEHVEM YPOBHS
NapHUKOBbIX ra3oB.

* C Hayana MHnyCpraanoﬁ 3MNO0XN ypoBeHb MeTaHa Yy)e BO3poC B ABa C NoNnoBUHON
pa3a. OCHOBHbIM “HOBBIM” NCTOYHMKOM MOLLHbIX Bbl6pOCOB MAapPHNKOBLIX Ta30B ABAETCA CeJibCKOoe XO-
391CTBO, B 0COBEHHOCTM MOMVBHbIE pncosbie nonsa 1 ysenndmBatolleecs noronosbe CKOTa. Bbl6pOCbI n3



OTBaJIOB TOPHbIX nMopod W yTedku, BO3HUKatoWKne npum pa3pa60TKe YroJibHbIX MeCTOpO)K,EI,EHl/II;I " ,D,O6b|‘-|€ npMpoAHOro rasa,
TakKe BHOCSAT CBOW BKNad B 3TO MoBbllleHWe. MeTaH yOandaertca m3 aTMOC(Depr nocpeacTtBoOM XMMNYECKNX peaKLLVIPI, KOTOpble

O4eHb UJIOXHO MOoLeNnMpoBaTb M MpenckasbiBaTb.

*

Ha cerogHsIlLUHWI AeHb BKNaA NPoLbiX BbIGPOCOB MeTaHa B "'yCUNeHHbIV MapHUKOBbIN 3(deKT” cocTaBnsieT

20%. bbICTpoe MoBbILLEHWE YPOBHS MeTaHa Hayanoch Mo3xe, Yem MoBbILLEHWEe YPOBHS AMOKCMAA Yriepona, OLHAKO ero BKMaf
B 0OWMIN 0ObeM BbIOPOCOB ObICTPO HabMpaeT TeMmbl. TeM He MeHee, CpefHee Bpems COXPaHeHWsi MeTaHa B aTMocdepe Co-
CTaBNseT BCEro Nub 12 neT, B TO BpeMs Kak AMOKCMA yriepofa obnafaet HaMHOro Gofblielt CTOMKOCTLIO.

*

OcraBwmecs 20% "ycuneHHOro napHUKoBoro 3ddekTa” NPUXOAATCS HA 3aKUCb a30Ta, HEKOTOPbIe NMPOMbILL-

NleHHble rasbl N 030H. YPOBEHb 3aKMCW a30Ta MOBbICKACS Ha 16%, rnaBHbiM 00pa3oMm, 3a cyeT Hosee MHTEHCKBHBLIX hopM
BEAEHWs CenbCKOro X03sCTBa. B To Bpemst kak ypoBeHb xnopdropyrnepofos (XDY) crabunmsmnpoBancs 3a CHeT NPUHSTUS Mep
MoHpeanbckoro MpoToKoNa B Liefiax OXpaHbl 030HOBOrO CI105 CTPaTOCdepbl, YPOBHM

Mo COKpPaLLEHMIO BbIOPOCOB Ha OCHOBaHMWMN
OONTOXMBYLLMX Fa3oB, Takmx kak MDY u
MY, 1 rekcacdbropra cepbl, NPOAONXKAIOT
yBenM4MBaTbCsa. XOTs B CTpatocdepe ypo-
BEHb O30HA CHWXXAeTCs, TEM He MeHee B
HEeKOTOPbIX perrvoHax OH MPOLOSIKAET Mo-
BbILLATLCA B HVKHMX CJI0AX aTMOChepb! B
pe3synbTaTte 3arpa3HeHVs BO34yxa.

* BbIGpPOCbI NapHMKOBBIX Fra3oB.,
0o06ycrnoBneHHble aHTPONnoreHHon pes-
TeNbHOCTbIO, Y)Ke Hapywunu rnobanb-
HbI TennoBow GanaHc NpuGnusnTenb-
HOo Ha 2,5 BaTttra Ha KBapgpaTHbIN
MeTp. DTO COCTaBnseT NMPUMEPHO OAMH
MPOLIEHT OT Pe3yNbTUPYIOLLEro MocTynse-
HUS COMHEYHOW 3Heprum, Kotopas onpe-
OenseT COCTOsfHME KIIMMAaTUYeCKom cucTe-
Mbl. BO3MOXHO, YTO OAVH MPOLIEHT 3BY4MT
He JOCTaTO4HO Cepbe3HO, OfHAaKO COMoC-
TaBMB ero ¢ Macwrabamu BCen 3eMHoM
NOBEPXHOCTM, Mbl NMONy4YmM obLiee Konu-
4eCTBO 3Heprun, BbicBODOOXAAaEMOe Npu
cropaHun 1,8 MIH. TOHH HedTV B MUHYTY,
4YTO PaBHO HbIHELHEeMY KOMMEePYeCKOMY
noTpebneHnio 3Heprum Bo BCEM MUPE,
YMHOXeHHOMYy Ha 100. C HekoTopou
NPOHMeN BOCIPWUHMMAaETCa TOT dakT, 4To
obllee KONMYECTBO SHEPrUM, MCMOMb3ye-
MOV Ha CErofHALIHUI LeHb YeNOBEeKOM,
HWUYTOXHO Mano Mo CPaBHEHUIO C TeM
BO3[eNCTBMEM, KOTOPOe OKa3blBaloT Ha
ecTeCTBeHHble 3HepreTnyeckme MOTOKM
KNMMaTU4YeCKOW CUCTeMbl MapHMKOBbIE
rasbl, ABASIOLMECH BCEro NuLb nobou-
HbIM MPOZYKTOM 3TOr0 MOTpebneHms aHep-
mu.

KoHueHTpauusa B atmocdepe
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HUctounuk: IPCC, “Climate Change 2001: The Scientific Basis. Summary for Policymakers”, page 6.
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KAK BYOET N3MEHATbCA YPOBEHb NMAPHUKOBbBIX FA30B
B BYAYLLUEM?

* BbIGpPOCbI MapHUKOBBIX ra3oB B OyAyliemM OyayT 3aBUCETb OT rMobGanbHbIX TeHAEHUUN B
06nacT HapogoHaceneHusl, 5KOHOMUKU U TEXHUKU U B coumanbHom cepe. B3anMocBssb C Hapo-
JoHaceneHveM Hambosnee oyeBmaHA: Yem Oofblile YUCIEHHOCTb HaceNleHWs, TeM Bbille BO3MOXHbI
YpOBeHb BbIOPOCOB. B3aMMOCBSA3b C SKOHOMMHECKMM pa3BuTheM MeHee facHa. Kak npasuno, B Goratbix
CTpaHax KOMMYecTBO BbIOPOCOB, MPUXOAALUMXCH Ha ALy HaceneHus, bonblue, YyeM B GefHbIX CTpaHaXx.
TeM He MeHee, AN CTpaH C OAMHAKOBLIM YPOBHEM OnarococTofHWs MOryT ObiTb XapakTepHbl camble
pasHble YPOBHW BbIOPOCOB, KOTOPbIE OyoyT 3aBMCETb OT MX reorpadmryeckoro MooXKeHWs, NMEIOLMXCA Y
HUX UCTOYHWMKOB SHEPTUM M 3hHEKTUBHOCT NMOTPeONeHNs UMK SHEPrn 1 APYrMx NPUPOAHbLIX PeCcypCoB.

* B kauecTBe pyKOBOACTBA AN NUL, NPYHMMAIOLMX peLLeHns, SKOHOMUCTbI pa3pabaTbiBa-
o7 “cueHapumn” Gyaywmx Bbibpocos. CLieHapuiA — 3TO He npeackasaHne. D70, ckopee, CBOeobpasHbI
Cnocob aHanmsa NocNeacTBUN, NMOCTPOEHHBIX Ha TeX WM MHbIX AOMYLWEHNsX, Kacalowmxcs Oyayumx TeH-
LEeHUWN, B TOM YUCTIe CTpaTeruin CoKpalleHs NapHUKOBbLIX ra3oB. B 3aBMCKMMOCTM OT gonyuleHns (Ko-
TOpOe MOXET ObITb abCOMIOTHO HEBEPHbLIM) Ha OCHOBE CLiEHAaPWUs MOXHO MPOTrHO3MPOBATh YBeNNYeHMe,
CTabunr3aumio Unu CHXKEHVe YPOBHS BbIOPOCOB.

2 B KayecTBe OCHOBbI AJisl CO3[aHUs CLEHapueB HepaBHo Gbin paspaboTaHbl yeTbipe “clo-
)KeTHble NMHUN". DTV YeTbipe rpynnbl CLeHapueB copepxat 40 oTaenbHbIX cleHapreB. OfHa “cloxeT-
Has NMHWUA" OMMCbIBAET MMUP, B KOTOPOM 3KOHOMMKA CTPEMUTENIbHO Pa3BMBAETCH, a YMCIEHHOCTb Hace-
NeHWs LOCTUraeT CBOero MakcMMyma B CepefmHe Beka W BMOCNeACTBUM YMeHbLUIAEeTCs, NpuyeM BCe 3TO
MPOVICXOANT B YCIIOBUSX ObICTPOrO BHEAPEHWs HOBbIX 1 Honee 3chdekTnBHbIX TexHonoru. Bropas “cioxert-
Has NVHWUA" CXOXa C MepBOW, OAHAKO Mpeanonaraer ObICTPbI Nepexon K Oonee YMCTON 3KOHOMMKE Ha
Gaze ycnyr 1 MHpopMaLmn. TpeTbsi OnNMCbiBaeT MUP, B KOTOPOM YPOBEHb 3arpsi3HEHWUs OKpyXKatollewn
cpedbl MPOAOIKaeT BO3PacTaTh, TEHAEHLMM Pa3BUTVA SKOHOMUKI HOCAT CKOpee PervoHanbHbIN, HexXenw
rnoGanbHbIA xapakTep, M 3KOHOMUYECKMI POCT Ha AyLly HACeNeHus M Hay4YHO-TEXHUYECKUI Nporpecc
npovcxoasT Gonee MeaneHHbIMM TeMMNaMM 1 OTNNYAIOTCA BonbLUe pa3obLLEHHOCTbIO. YeTBepTas “cloxeT-
Has NMHMS" UCXOAWT M3 TOrO, YTO NMPOobreMa YCTOMYMBOrO PAa3BUTUS PELLAETCS B OCHOBHOM Ha MECTHbIX
1 PErvoHanbHbIX YPOBHSAX, M 3Ta NIMHWA XapakKTepu3yeTcs MeafleHHbIM, HO HeM3MeHHbIM POCTOM YUCTIeH-
HOCTW HaceneHns 1 CPefHVMY TeMnaMy SKOHOMUYECKOro Pas3BUTUA. H ofHa 13 3TUX CIOKETHbIX NVHUIA
He npeanonaraeT peanm3aunm KoHBeHUMN 00 M3MEHEHWW KNumaTa Uiav NPUHATUS CTpaTervin no 4ocTu-
XeHuio Lenen Knotckoro npoTokona B 0bnactu orpaHnyeHrs BbIDPOCOB. TeM He MeHee, OHW BKJIIoHaloT
CLeHapuK, B KOTOPbLIX MCKOMaeMbiM BMAAM TOMAMBA NPUAAETCA MEeHblUe 3HaYeHus, YeM B HacTosLiee
BpeMms.

* ByayLwme KOHLEHTpaLun NapHUKOBbIX ra3oB M a’po3oren, oGycnoBneHHble 3TUMKN "clo-
XKETHbIMU NIMHMAMU", BapbUPYyIOTCA B LUMPOKUX Npegenax. Hanpumep, COrnacHoO MOAENsM, BOCCO3-
JAOLLMM YrIepoaHbIn UMK, KOHUEHTpauma anokcmaa yrnepoda B 2100 rogy coctaBut nopsiaka 490 —
1260 vacten Ha MUNNMOH. B nobomM cnydae 310 nNpefcTaBnseT cobor noBbileHWe Ha 75-350% no
CpaBHEHMIO C YPOBHAMW AOVHAYCTPUANbHOM 3Moxu. MporHo3vpyemMble M3MeHEHMs KOHLEHTPaLMmM MeTaHa
BapbupytoTcs o1 —10% o +120%, a NoBbIeHWe YPOBHA 3akMcu asota — oT 13 po 47%.

* CueHapuu, nogpasymMesatowme 'Mepbl BMeLLaTeNnbcTBa”, pa3paboTaHbl € Lenblo N3y4nTb
BAUsIHVE YCUNUIA, HaMpaBeHHbIX Ha COKpalleH/e BbIOPOCOB MapHUKOBbIX ra3oB. OHW 3aBUCAT He
TOJILKO OT AOMYLUEHWUN, KACAIOLMXCH SKOHOMUHECKOTO PAa3BUTUS M POCTA YNCSIEHHOCTN HACeNeHNs, HO U
OT Tex AOMYyLIEHWN, KOTopble KacaloTcs Byayluer peakummn obLlecTBa Ha cTpaTery B 00nacTt M3MeHeHu st
KnMmaTa, Hampumep, Ha HanoroobnoxeHvie GoraTbix YrneponoM WUCKOMaeMblX BULOB TOMMBA.

L g CyLuecTByloLMe MeXAyHapoaHble 00si3aTeNbcTBa MOryT NPUBECTU NNLLb K He3HauYUTeNb-
HOMY COKpALL,EeHUIO TEMIMOB yBenuyeHus BbIOPocoB. B cootBeTcTBUN ¢ KOHBEHLMEN 00 M3MeHEHMM
Knmata 1 K1MoTCKMM NPOTOKOSIOM, Pa3BUTble CTpaHbl AOMKHbI cCoKpaTuTh K 2000 rofy CBoW BbIOPOCHI
NapHMKOBbIX ra3oB A0 ypoBHs 1990 roga, a k 2008-2012 rogam Ha 5% Huxe 3Toro  ypoBHs. MofoOHble
06513aTeNbCTBa NPeACTaBnfioT cobON BaKHOE HauMHaHME, OAHAKO OHW MO3BOMAIOT BHECTM NNLIb Marblii
BKJ1a[, B AOCTVXKEHME KOHEYHOW Leny — CTabunmsaumm KOHUEHTpaUM NapHUKOBbLIX ra3oB B aTMocdepe.

2 Ons ctabunusaumm KOHLUEHTpaLmMii NapHUKOBBIX ra3oB NoTpebyeTcss NPUNoXuTb 3Ha4n-
TenbHble ycunus. s cTabunmnsaumm KoOHUeHTpaummn AMoKcuaa yrnepona Ha yposHe 450 MiH. " (npu-
MepHO Ha 23% Bbllle HbIHELUHWX YPOBHEN) HEODOXOAMMO OyAeT CoKpaTUTb B TedeHWe MOoCenytoLLmnx



HeCKONbKNX OeCaTUneTnin rnobanbHble BbIOPOCH! [0 YPOBHEW, HuxXe Tex, KoTopble Obiv 3apernctprpoBaHsl B 1990 roay. Ans
crabunmzauum CO, Ha yposHe 650 MaH.”" nim 1000 MnH.” Heobxoaumo OydeT obecnedrBaTh aHaNOrM4HOE CHUKEHWE YPOBHS
B TeyeHvie NpUMepHO OAHOrO MAW ABYX CTOMETU, COOTBETCTBEHHO, @ Takxke MOAAEPXMBaTb TeMMbl 3TOr0 YCTOMYMBOrO CHUXe-
HVUA B AanbHenweM. B koHe4yHom cyeTe, Bbibpockl CO, Heobxoaumo ByaeT cokpallaTb A0 YPOBHA, COCTABASIOLLErO OHeHb
HeOOMbLION MNPOLEHT OT HbIHELWHNX YPOBHEM, HECMOTPS Ha POCT YUCIEHHOCTN HACENEHNS U Pa3BUTUE MUPOBOM SKOHOMUKM.

L 2 Ansa nuu, NpMHUMAaIOLWNX peLLeHns, UCKITIOYNTENbHO BaXKHOe 3HayeHue MMeeT CHUXKeHMe YPOBHS Heornpeae-
NleHHOCTEeN B TOM, YTO KacaeTcs BO3AENCTBUN, Bbi3bIBAEMbIX U3MEHEHNEM KMMaTa, U N3pepXKekK, CBA3aHHbIX C pasnny-
HbIMM BapuaHTaMu peanusauuy oTBeTHbIX Mep. CTabunnvsaums mnm cokpalleHvie BbIOpOCOB BO BCEM MUpe MOBAMSET Mpak-
TUYECKM Ha BCe cdepbl YenoBeyYeckon AenTenbHOCTU. s Toro, 4Todbl OLEHUT MPEVMYLLECTBA TOTO WM MHOMO BapuaHTa, HaMm
HeoOXoAMMO 3HaTb, BO YTO OH HaM obomnaeTcs, 1 KakoBbl OyAyT HeraTVBHble NMOCNEACTBUA B TOM Cllydae, ey Mbl AOMYCTUM
NOBbILLEHME YPOBHS BbIOPOCOB. B 3TON CBA3M BO3HMKAIOT Takxke BakHble BOMPOCHI MOPASIbHOrO MaHa: HaCKOMbKO Mbl FOTOBbI
nnatmtb 3a knumat XXI| Beka, KOTOPbIV 3aCTaHyT NMLb HalUW BHYKK?

4.2 W3meHeHwne Kimmata
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KAK BYAET U3MEHATbCA KIIMMAT?

* CornacHo coBpeMeHHbIM KiumaTuyeckum mopensam, B nepuop, ¢ 1990 no 2100 rop
oXupaetcs rnodanbHoe notenneHve npubnusmtensHo Ha 1,4 — 5,8°C. ST NPOrHO3bl OCHOBLIBAOTCH
Ha Lenom psgde LOMYLEHMI, KacaloLmMxcs OCHOBHbIX (hakTopoB, KoTopble OyayT oOycnasnveate Oyadylive
BbIOpOCh! (Takmx, HanpumMep, Kak pocT YNCIEHHOCT HAaCceneHns 1 TeXHUYECKMIA NPorpecc), OAHAKO OHM
cTposTcs 6e3 yyeTa Kakux Obl TO HX BbINO CTpaTernii B 00NacT M3MEHeHWs KIMaTta, HanpasfieHHbIX Ha
cokpallleHne BbIOpocoB. [laxe mnoBbilleHne Ha 1,4°C okaxeTcs Gonee cunbHbIM, Hexenv nobas apyras
CTONETHAN TEeHAEHLMS M3MEHeHWs TemnepaTypbl 3a nocnefHvie 10000 neT. 3T NporHo3sbl paspaboTaHbl C
y4eTOM BO3[EVCTBUA a3po30sien 1 3adepXmBatoLero addekra okeaHoB. VIHEPTHOCTL OKeaHOB O3HaYaerT,
4TO MOBEPXHOCTb 3eMin N HWUXHME Criow aTMocdepbl ByayT NPOLOMKaTb HarpeBaTbCs B TeYeHMe COTEH
net, paxe e B 2100 rogy pocT KOHUEHTPALMK MapHUKOBbLIX ra3oB NpeKpaTuTCs.

2 Oxwupaetcs, 4to K 2100 roay cpegHUN ypoBeHb MOPS MOBbICUTCA Ha 9 — 88 cMm. D10
OyLieT BbI3BaHO rnaBHbIM 0OPa30oM TemoBbIM paclUMpeHieM BEPXHUX C/TIOEB OKeaHa Mo Mepe KX Harpe-
BAHMA U OTHACTWU TasHWeM NedHWKOB. [InanasoH HeonpefenieHHOCTW 3TUX OLEeHOK BeCbMa BenvK. OH
03Ha4aeT, 4TO M3MeHEeHNEe OKeaHCKMX TeYeHWW, NoKanbHOoe nepeMeLleHne Cyln 1 apyrime gakTopbl
npvBegyT K TOMY, YTO B OTAENbHbIX MeCTax M pervoHax ypoBeHb MOpsS MOAHMMETCS ropasgo Oonblue
WAK TOPa3fo MeHblle MO CPaBHEHMIO CO CPeaHUM rnobanbHbIM nokasaTenem. Heckonbko Gonee GbicT-
poe TasiHVe neasHOro NokpoBa PeHNaHAUM 1 AHTApKTUKM OyAeT, BEPOATHO, KOMMEHCMPOBATLCS 3a CHET
bornee VHTEHCMBHBIX CHEroMnafoB B 0DOMX 3TMX pervioHax. o mepe Toro, Kak notenneHve OyaeT npoHu-
KaTb rnybxe B OKeaHbl, a /bJbl NPOLOMXaTb TasTb, YPOBeHb Mops OydeT nMpofofxkaTb pacTu elle B
Te4yeHVe JOMroro nepuoda BpemeHu rnocjie Toro, Kak Temnepatypa NoBepxHOCTU 3eM BbIPDOBHAETCS.

* PervioHanbHble 1 Ce30HHbIEé MPOrHO3bl TeMnepaTypbl HAMHOro Goriee HeonpepesneHHbI.
XOTs 0XMAaeTcs, 4To B OonbLUMHCTBE 0bnacteln OyaeT NpoMcxoamTh MoTenneHne, BCe e B HEKOTOPbIX 13
HKX 3TO MoTenseHune OyaeT ropasno Oonee cyulecTBeHHbIM. CaMoe CUiIbHOe MoTensieHre NPoV3onaeT, Nno
MPOrHo3aM, B XONOLHbIX CEBEPHbIX PErvoHax B 3UMHUIA nepuron, BpemeHu. MNpuymnHa 3Toro coCcToUT B TOM,
YTO CHEr W Nef, OTPaKaloT CONMHEYHbIN CBET, MO3TOMY, YeM MeHblUe CHera, Tem OoJblie MOrfoLleHVe Cos-
HeYHOro Terna, KOTopoe CMoCoDCTBYET MOTEMMEHNIO: CUMbHBIA APKO BbIPaXKeHHbIN 3dMEKT NONOXUTENLHOM
obpatHon cBa3n. Oxmpaetcs, yto K 2100 rogy 3VMHsAs TemnepaTypa B CeBepHbIX parioHax KaHagbl, [peH-
naHaMn U Ha ceBepe A3nm OyaeT Ha 40% Bbile MO CPaBHEHMIO CO CpeaHen rnobanbHoOM TemnepaTypont.

L 2 MpepnonaraeTcs, 4To NoTenneHne BHYTPUKOHTUHEHTaNbHbIX PafioHOB OyaeT NponcxoauTb
ObicTpee MO cpaBHEHUIO C OKeaHaMU U NPUOPEXHbIMU 30HaMU. Mpy4MHA 3[ecb, BCEro-HaBCero, B
3afepxuBatoLLeM 3dekTe OKeaHOB, KOTOPbIW He MO3BOMAET MOPCKOWM MOBEPXHOCTM HarpeBaTbCs TakK e
ObICTPO, KaK M cylle. MaclTadbl 3TOM 3afepsKKM 3aBUCAT OT TOro, HACKOMBbKO MyOOKO B OKeaHbl MPOHMKIIO
Tenno. B OonbLUMHCTBE PaliOHOB OKeaHa CaMas BepXHsAs TOSLLa BOAbl MyOMHOM B HECKONbKO COT MeTpoB
He CMELLMBAETCS C HVKHUMW CIIOSIMU. DTV BEPXHUE CJIOV HarpeloTcs B TeYeHWe NWLb HeCKOsbKUX feT, B
TO Bpems Kak rnyOuHbl OKeaHa OCTAlOTCA XOMOAHbIMU. TTOBEPXHOCTHbIE ClIOW BOAb! CMELUMBAIOTCS C BOAOM
B OKEAHCKMX rMyOMHax NULb B HECKONbKMX OYeHb XOMOAHbBIX PervioHax, Hanpumep, B ATNaHTUHECKOM
oKeaHe, K tory oT [peHNaHanm, 1 B I0XKHbIX OKEaHCKMX parioHax Bo3fie AHTapKTMKM. B 3TMX panoHax no-
TenneHve ByaeT NPOUCXOAMTb 3aMefsIeHHO, Tak Kak TaM JOMKHO HarpeTbest ropasfo bonbluee KONMHecTso
BOAbI, A1 TOro 4TobObl TeMrepaTypa NOBEPXHOCTM OKeaHa M3MeHWNach aHanormyHbIM 0OpPasoM.

* CornacHo nporHo3am, BO BCEM MMUpPEe OXMAAETCA MNOBbIleHNe YPOBHA 0CafKoB, OAHaKo
[OCTOBEPHOCTb MOAOOHBLIX TeHAEGHLUUI Ha MECTHOM YPOBHE HaMHOro MeHbLue. BeposTHO, YTO KO
BTOpOW nonosuHe XXI Beka B 3VIMHee BpeMs rofa ypoBeHb aTMOC(HEPHbIX OC3AKOB MOBLICUTCA B CPEOHMX
1 BBICOKMX LUMPOTax CEBEPHOro MosyLlapus, a Takke B AHTapKTUKe. YTO KacaeTca TPOMnmMKoB, TO, COrmac-
HO pa3paboTaHHbIM MOAENsM, OXWAAETCH, HTO Ha OLHMX TeppuTopusx OyaeT Habniopatbca Gonblue aT-
MOChEpPHbIX 0CaAKOB, Ha APYrMx MeHblle. B Asctpanuu, LieHTpanbHoM Amepuke 1 10XXHOW YacTu Ad-
pVIKN HabMIOAAETCS YCTOMYMBAA TEHAEHLUMA YMEHbLUEHNS KONMMYECTBa OCafKOB B 3VIMHUIM NEPUOL.

* Bonbluee KONMYeCcTBO AOXAEW U CHera npueegeTt K 6OJ1bLLIEMy YBJ1a)KHEHUIO MO4YBbI B
BbICOKUX LUMPOTaxX B Te4eHue 3MMHero epemMeHu roga, ogHako Gonee BbicOKMe TemMnepaTypbl
MOryT CTaTb I1pVI‘-IVIHOI7I norepu No4YBeHHON BNaru B NeTHee Bpems. JloKanbHble M3MeHeHusa cTeneHu
BNaXXHOCTN MOYB, HECOMHEHHO, O4YeHb BakHbl AS1 CebCKOr0 XO3AMCTBA, OfAHAko CMNPOrHO3npPOBaTh KX
npn NOMOLLK KIMMaTUHeCKnX Mogenen oo cux nop BeCbMa CJI0XKHO. [axe 3Hak rnobanbHbIX M3MeHe-
HWW NMOYBEHHOW BRarn Ha NeTHUM nepmron — noBbllleHMe M CHOKeHWe ee YyPOBHA — OCTaeTCA Heo-
npeneneHHbIM.



* YactoTa M MHTEHCMBHOCTb 3KCTPEMarbHbIX MOroAHbIX SBMIeHUN, BePOSATHO, N3MeHuTcs. Kak oxumpaaercs, C no-
BbllLeHWeM rnobanbHOM cpefdHen TemnepaTypbl BO3pacTeT KOAMYECTBO TEMMbIX AHEW WM TennoBbIX BOSH, a TakxXe CHU3UTCH
YMCIIO MOPO3HbIX AHEN 1 COKPATUTCA NMePUOA X0NomoB. KnumaTnydeckne Momenv Takxke COrnacoBaHHO MOKa3blBAlOT, YTO 3KCT-
pemManbHble MOrofiHble SBMAEHUS BO MHOTMX PErrMoHax CTaHyT Oonee 4acTbIMM M HTO OMACHOCTb 3aCyX B KOHTUHEHTasbHbIX
parioHax B TeYeHWe feTHero neprofa BpemMeHu Bo3pacTeT. CyLLecTBYIOT Takxke HekoTopble (akTbl, CBUAETENbCTBYIOLME O TOM,
YTO B HEKOTOPbIX PervioHax yparaHbl MOTyT CTaTb MHTEHCMBHel (C Gonee CUMbHbIM BETPOM U NIMBHAMM). YTO Kacaetcs vame-
HEHWS MHTEHCMBHOCTM yparaHoB B CPefHMX LWMPOTax, TO MOAENN [AloT B KakoW-TO Mepe MpoTuBopeYmBble pesynbTathl. Cylle-
CTBYIOT W Apyrve ABMeHVs, Kak, HampuMep, rpo3bl U CMepHM, 3HaHWS O KOTOPbIX Ha CErOAHALHWM AeHb HeLOCTaTOYHbl AnA
COCTaBMIeHNs Kakmx-ambo MpPorHo3oB.

* Henb3a ncknioyatb 6bICprle N HeoXXnpaHHble U3SMeHeHUsa KnnmMmarta. Hanbonee pe3koe n3MeHeHne I'IOLI,O6HOI'O
poha — pa3spylleHne 3anagHoro aHTapkTM4eckoro nefoBoro wnta, KoTopoe npmseder K KaTaCTpOCpI/I‘-IECKOMy MNOBbILLIEHMIO YPOBHA
MOpsd, — KakK CerogHq c4MTaeTcd, B TeHeHne XXI| Beka MaJioBEePOATHO. CyIJ_LECTByIOT CpaKTbI, KOTOpble CBMAETENIbCTBYIOT O TOM,

YTO M3MeHeHMe LMPKYIALMN OKeaHa, okasblBalollee 3HauYuTeNlbHoe BO3MENCTBME Ha KMMAT B pervioHanbHoM Maclutabe (Ha-
npumMep, ocnabnexve MonbhcTprma, KoTopbin “rpeeT” EBpony), MOXET NMPOM3ONTU TOMBKO Yepe3 HeCKOSIbKO AeCATUNETUIA, of-
HaKo Moka He M3BECTHO, MOTYT N NoA0OHbIE V3MEHEHWS MPOW30WTL MO NPUYMHE MOTEMEHWS, BbI3BaHHOMO MapHUKOBLIMU ra-
3amu. Knnmatuyeckme MOAenu, KoTopble nokasbiBaloT ocnabneHvie FonbhcTprma, BCe e npennonaratoT B Oyayliem notenne-
HVe B MaclTabax Bcen EBporbl.

a) DJF

[por+Hosvpyembie 13MeHeHVs TEeMepaTypb! MoBEPX-
HOCTU, MOJTy4EHHbIE C MOMOLLbIO MOAEM KMaTa,
KOTOpPAs YYUTLIBAET BNSHNE USMEHEHWIA YPOBHEN
cozAepxaHusi NapHVKOBBIX ra30B U Cyb@aTHbIX
aspo3orneit. Ha kaptax BuaHbI Pa3nHms MEXay cu-
Tyaumsmm B epyog ¢ 2040 no 2049 rog n ¢ 1950
ro 1979 roa: a) cutyauys B fekabpe-siHeape-gpes-
pane; b) cutyaums B uioHe-none-asrycte. besnbim
LIBETOM BbIAEIIEHbBI PaVIOHBI, A€ MOTEN/IEHNEe CoCTa-
BUT MeHee 04Horo rpagyca ro Llenscuio; cnerka
3aTeMHEHbI PavioHsbl, e OHO cocTasuT 1-2 rpagyca
o Llesbevito; CuiibHO 3aTeMHEHbI PavioHsl, rze no-
TervieHve rpesbicyT 2 rpaayca no Lienscuro. Obpa-
TUTE BHUMAHWE Ha TO, YTO MOTEN/IeHNe Ha cyLle
OyaeT ropasno CuibHew roTeryieHns Mopew 1 9To

camoe CwbHOE MOTErIeHVe MPOV30MALET Ha BbICO-

KUX LLMPOTaX B 3UMHEE BPEMS.

1 ' 2 K

HUcrounuk: Deutsches Klimarechenzentrum.
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HAYANOCb JIN YXXE USMEHEHUE KJIIMMATA?

* Knumar 3emnu yxe “npucnocabnusaetcs” K npowusibiM BbIGpocamM NapHUKOBbIX ra3os.
KnumaTtmdeckas cucteMa AOSKHa  “MOACTParBaThCa” MoL KOHUEHTPaUMIO MapHMKOBbLIX Fa3oB C TeM, HTO-
Obl COXPaHWUTL FNOBaNbHbIN 3HEPreTUHeckMin GanaHc. ITO 3HAYWT, HTO KIMMaT M3MeHsieTcs 1 BydeT npo-
LOMKaTh M3MEHATbCA [0 Tex rnop, noka OyAeT pacTu ypoBeHb MapHUKOBbIX ra3oB. CerofHs yyeHble
y0OexaeHbl B TOM, YTO MOCTOSIHHO MOMOMHsoLLAsACcs 6asa AaHHbIX NOATBEPXKAAeT OBLLYI0 KapTuHY rnobanb-
HOro MoTenneHWs, a Takxke APYrMX U3MEHEHUI KIMMAaTUYeCKON CUCTEMBI.

¢ [laHHble, Nony4yeHHble Ha OCHOBE M3MepeHUN, yKa3biBaloT Ha MOBbILIEHWEe cpefHen TeM-
nepatypbl Bo3gyxa ¢ KoHua XIX Beka Ha 0,6+0,2°C. 711 HabnoAeHVs COBMaAalOT C MPOrHO3amu,
COCTaBNEeHHbIMM Ha OCHOBE MOAEeNen, UCMoMb3yeMblX AN NPOrHO3MPOBaHWA CTeneHr NoTenneHus Knmma-
Ta [0 HaCTOSLLEro BpemeHun, 0COOEHHO C y4eTOM OXaxAaloWero BO3AenNcTBMS aspo3onen. OCHOBHOe
notennenne npowvsowno ¢ 1910 no 1940 rog 1 ¢ 1976 roga No Hawwm AHW. BepodTHO, YTO B CEBEPHOM
nonywapuu (B Tex paroHax, no KOTOPbIM CYLLECTBYeT JOCTAaTOMHO JaHHbIX ANf NpoBeAeHWs NogobHoro
aHanm3a) Temnbl 1 NPOACIIXKMUTENLHOCTL MoTennieHus B XX Beke Obinv OonblwmMK, Hexenu B fioboe
Lpyroe Bpems B TedyeHune nocnefdHux 1000 net. Kpome Toro, noxoxe, 4to 1990-e rofbl Obiv cambiM
XKapKUM JecatuneTemM Toicadenetms, a 1998 rof caMbiM XXapKMM rofoM.

L 2 CpepHuii ypoBeHb Mops noebicuncs Ha 10 — 20 cvm. C noTenneHvieM BEPXHWUX CII0eB OKe-
aHa BOLa pacLUMpseTcs, a YPOBEHb MOpPs MOBbIWaeTcs. Ha ocHoBe Momenert MOXHO MpefdnonoXuTb, YTo
K ceropHswHeMy AHio notenneHve Ha 0,6°C fOMXHO ObiNo M B CaMOM [efie NMPUBECTU K HbIHELLHEMY
NOBbILLEHNIO YPOBHS Mops. OfHako Apyrve, Gonee CNOXHblE ANS NPOrHO3MPOBAHWA M3MEHEHUs Takxe
BVSIOT Ha PeanbHbI 1 KaXyLUMICS YPOBEHb MOpSi, OCODEHHO CHeronafbl U TasiHWe NbAoB B [PeHnaH-
LN 1 AHTapKTVIKe, a Takxke MepaJieHHoe “0cBoOOXaeHMEe"” CeBEPHBIX KOHTUHEHTOB OT TSXKECTU MHOroBe-
KOBbIX eHMKOB.

L C KkoHua 1960-x ronoB TonWMHA CHEXHOro NMOKpPOBa B CPEAHMX U BbICOKUX LUMPOTaX
CceBEpHOro nonyllapmsa ymeHblunnacb npumepHo Ha 10%. Becbma BepoATHO, 4TO 3a XX Bek exe-
rofHbIN Nepuof NefocTaBa 03ep M peKk COKpaTWUics NMpubnmM3nTeNnsHO Ha [Be Hedenu. B TeveHue 3toro
BPEMEHM TaKkXKe OTCTYMWAN MOYTU BCE M3BECTHbIE TOPHbIE IEAHVKN B HEMONAPHbIX PernoHax. 3a nocne-
OHVEe OecATUNeTUs NMPOTAXKEHHOCTb 1e0BOro NOKPOBa APKTUKM B BECEHHee U feTHee Bpems roga cokpa-
TMnacb Ha 10-15%, a TonwmHa nbaa ymeHblirnacb Ha 40% B KOHLUEe neTa M Hadane oceHu.

4 Bo MHOrMx perMoHax Mupa HabnoAaeTcs NoBbIWEHHbIA YPOBEHb BbiNafeHUsi 0CafKoB.
Kaxnapble gecatb net B OOMbWMHCTBE PAOHOB KOHTWMHEHTOB CEBEPHOrO MOMYLLIAPWA B CPEAHMX W BbICO-
KMX LUMPOTax HabMIOAAeTCs  POCT KonmyecTBa ocapkoB Ha 0,5-1%, KOTOpbIA CONMPOBOXAAETCS 2-NPOLLeH-
THbIM yBenn4eHvem obnayHoro nokposa. KonmyectBo aTMOChEpPHbIX OCAAKOB B TPOMUHECKMX ParioHax
cywm (mexay 10° ceBepHOM WMPOTLI 1 10° OKHOW WKMPOTHI), CYAs MO BCEMY, TakxXe YBeNMYMBaeTCs B
TedeHue Kaxmgoro gecatunetvs Ha 0,2 — 0,3%. C apyroi CTopoHbl, B TedeHne XX Beka Habnoganoch
CHUIXKEHME YPOBHA OCAAKOB B CyOTponMyeckux parnoHax cesepHoro nonywapus (mexay 10-n 1 30-i
CeBepHON Mapannenbio), npuMepHo Ha 0,3% B TeyeHWe Kaxgoro fecatunetns. Cyas no BCEMY, B HEKO-
TOpbIX 4acTax ADpUKM 1 A3MW HacToTa MU MHTEHCMBHOCTb 3acyX yBenMymnacs.

* N3MmeHeHMe knuMmaTa B TeyeHne XX Beka cornacyeTcs ¢ TeMU MoceacTBusiMu, KoTopble
Mbl OXWAANU B CBSA3M C MOBbILIEHNEM KOHLIEHTpaLMM NapHUKOBbIX Fa3oB U asposonen. Habnoga-
emMasi MPOCTPaHCTBEHHAs 3aKOHOMEPHOCTb MOTEM/IEHMS COOTBETCTBYIOT MPOrHO3aM, COCTaBMIEHHbIM Ha OCHO-
Be mMopenen. Hanpumep, M3MepeHns, CaenaHHble Ha MOBEPXHOCTM 3eMn, a TakKe M3MepeHUs C MOMO-
b0 METEOPOSIOrNYECKMX 30HAO0B W CMYTHWUKOB MOKa3blBaloT, YTO B TO BPEMS Kak MOBEPXHOCTb 3emnu
HarpeBaeTcs, cTpatocepa oxnaxpaerca. K Tomy ke, 3emMna HarpeBaeTcs MefJfileHHee Haf, OKeaHamu,
HeXenun Haf, mateprkamu, B OCOOEHHOCTM B TeX paloHax OKeaHa, rAe MOBEepPXHOCTHble MAacTbl BOAb
CMELLMBAIOTCSH C HUXKHWMMW, PACnpoCTpaHss Temnno Ha rnyOuHHble cnow okeaHa. Eule ogumH npumep —
CHWXXEHVE TEMMOB MOTeNNEHNs B parioHax, NOABEP>KEHHbIX BO3LENCTBMIO a3pO30Jen.

* B o6wiem 1 uenom, CyuwecTBylOT HOBblIE U y6e}J,I/ITeanble AoKa3aTesibCTBa TOro, 4Yto Ha-
6mo.qaeM0e 3a nocnegHue 50 ner norenseHne B OCHOBHOM BbI3BaHO aHTpOﬂOFEHHOﬁ aeqaresb-
HOCTbIO.



OTKNIOHEeHUua rnobGanbHoOW TemnepaTtypbl (°C)

oT cpepHero B 1961-1990 rr.

Konebanus temnepatypbl MOBEepPXHOCTU 3emsin
3a nocnegHue 140 ner

:: T H“,”,.?nmllﬂm |
Bt

lfop

2000

TemneparypHbie aHomanum B 1861-2000 rr. oTHOCMTENBHO AaHHbIX 3a 1961-1990, Ha ocHoBe
KOM6MHMpOBaHHbIX AaHHbIX O rogoBbIX TeMriepartypax Ha rnoBepPxXHOCTU 3eMJIN U Ha NMOBEePXHOCTU MOpPS.
HUctounuk: IPCC, “Climate Change 2001: The Scientific Basis. Technical Summary”, page 26
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POJIb KMUMATUYECKMX MOJEJNEN

L 2 KnnmaTtuuyeckas cuctema 4pesBblHaHO CNOXHA. DTO 03HAYaeT, 4TO Y HaC HeT MPOCTbIX Cro-
coboB onpefeneHns Toro, HackoNbKO CUbHO M3MEHUTCA KIMMaT B OTBET Ha MOBbILIEHWE YPOBHS KOHLIEH-
TPaLMM NapHMKOBbIX ra3oB. Ecin Obl TemnepaTypa Oblna eAMHCTBEHHOW NepeMeHHON BENUYMHON, NPo-
rHO3VPOBaTb NPUONM3UTENBHOE NoTenneHre Ha 1°C Npu yBenMYeHnM BABOE KOHLEHTPALMM YrieKncioro
rasa 6bi110 Obl CpaBHUTENBHO NPOCTO. OAHAKO 3TOT “NPSMON OTBET” He MMer Obl NPaKTUYeCKM HNKAKOro
CMbICNa, TaK Kak r3N4eCck HEBO3MOXHO, YTODbI KnMmaTmdeckas crctema ucnbitana notennenve 8 1°C,
He M3MeHMB MpK 3TOM 0BMIAYHOrO MOKPOBA, KOAMYECTBA BOLHbIX UCMApPEHWI, CHEXHOIO 1 fedsHoro no-
KpoBa U1 T.M.

L 2 CnepoBaTtenbHO, Ansi MOHMMaHUS NpoLiecca U3MEHEHUs1 KiMMaTa HeoOXoaMMOo Komnnek-
CHoe KoMMbloTepHOe MopenvpoBaHue. KomnbioTepbl MNO3BONAIOT yHeHbIM MOLENMPOBaTb MHOXECTBO
B3aMMOLENCTBUN, BO3HUKAIOLWMX MEXY Pa3NNYHbIMU KOMMOHEHTAaMM KIMMATUYeCcKon cucteMbl. Hambo-
nee TOYHble MPOrHO3bl OCHOBBIBAIOTCA Ha Mofensx obLlen UMpKynsumm B cucteMe “aTMoctepa-okeaH”
(AOGCM). OHM MOXOXM Ha MOZENW, UCMofib3yemble ANf NPOrHO3MPOBaHNS MOrofbl, B KOTOPbIX h3K-
4eckme 3aKOHbI, onpefenaoLive ABUXeHVe aTMoChepbl, CBEAEHbl K CUCTEMaM YPaBHEHWI, KOTopble
peLaloTca MpyY MOMOLLM CBEPXMOLLHbIX DBM. Tem He MeHee, KNVMMaTUYeCKME MOAENN OOSKHbI Takxe
BKJIO4aTb ypaBHEHMS, KOTOPbIE Y4MTLIBAIOT NOBeeHVe OKeaHOB, Ha3eMHOW pacTUTeNIbHOCTL U Kpuocde-
pbl (MOPCKWX NbAOB, NEAHUKOB W NefsHbIX LUAnok).

* "MonoxwuTtenbHble obpaTHble CBA3W", BKIIOYalOLWMe BO3OEeNCTBUE BOASHbIX MapoB, cHera
M nbga MOTYT YyCUIMBATb MpsIMble OTBETHbIE peaKLuu, Bbi3BaHHble MOBbILEHMEM YPOBHS BblG-
POCOB MapHUKOBbIX ra3os, B ABa U Tpu pasa. CHer 1 flef, o4eHb 3PHEKTUBHO OTPaXKaloT COHEY-
HbI cBeT. ECnn nerkoe notenneHve npueeaeT K H6onee paHHeMy TasHUIO CHera Mo BecHe, TO cBoboaHas
OT CHera NoBEPXHOCTb CylM MOrNOTUT DOJbLUIE 3HEPTMM, YTO B CBOK O4Yepedb BbI30BET Oosbliee noTen-
neHne. TO OCHOBHas MPUYMHA, MO KOTOPOW OXMAAeTCs Hanbosbliee MoTeneHNe B CEBEPHBIX PanoHax
B Te4yeHue 31UMHero BpemMeHun ropa. OTBETHOe BO3AeNCTBMe BOAsSHbIX MapoB elle Oonee CyLlecTBeHHO:
BOJSiHbIE Mapbl caMu Mo cebe NpeACTaBNfIoT MOLLHBINA MNAPHUKOBBIV a3, NO3TOMY MPOrHO3bl, CAeNaHHbIe
Ha OCHOBE Mofesiel, NokasblBaloT, YTO rNobanbHOe MoTensieHne BbI30BET MOBbIWEHNE KOHLUEHTPALIMM
BOLSAHbLIX MAPOB B HUXHUX CJIOSX aTMOCdepbl.

g MN3meHeHne 06n1ayHOro NoKpoBa, OKeAaHCKMX TEYEHUN U XUMUYECKMX U Buonornyecknx
NPOLLEeCCOB MOTyT TakXe YyCUNUTb UM ocnabuTb OTBETHYIO peakumto. Mofenu, Kak npasuno, npea-
CKa3blBalOT, 4TO B Oonee TEMIOM MUpe 0BMAYHOCTb M3MEHUTCS, HO B 3aBMCMMOCTW OT TUMa U pacnono-
KeHust 0bnakoB, oHa OymeT oka3blBaTb pasnuyHoe BozfencTBme. Obnaka OTpaKkaloT CONMHEYHbIM CBET. ITO
nofpasymeBaeT, 4To DoJbliee KOIMYeCcTBO 00M1akoB NpUBeAET K oxnaxaalolemy Bo3nencTemio. OfHako
Oonbluee KonM4ecTBo 00611aKoB, 0CODEHHO Ha DOMbLIMX BbICOTAaX, Takxe 0bNafaeT U M30NMpPYIOLWNMUA
cBovicTBaMM: Oyaydn o4eHb XONMOAHBIMY, OHM DyAyT cOpacbiBaTh SHEPrUIO B KOCMOC CPAaBHUTENbHO Heddh-
(DeKTVBHO, COXpaHss, TakiUM obpa3oM, Tenno nnaHeTbl. TaknMm oOpa3om, OTBETHas peakuyms obfavyHoro
MOKPOBa MOXET MPOUCXOANTb Pas3nunyHbiM obpa3om. Obnaka SBNSIOTCS OCHOBHOW MPUYUHOW OONbLUON
HeonpeaeneHHoCT! B MacluTabe noTenneHns He3aBMCMMO OT 3a[aHHOrO CLeHapus BbIOPOCOB.

L 2 CKOpOCTb U pacnpeaeneHue BO BpeMeHU N3MEHEHMS KiMMaTa CTPoro 3aBUCUT OT OTBET-
HOWM peakLun OKeaHOB. BepxHue /oy OkeaHOB M3 rofla B rof B3aMMOLENCTBYIOT C aTMocdepor, no-
3TOMY OXMAAETCsl, YTO OHW OyAyT HarpeBaTbCsi OAHOBPEMEHHO C MOBEPXHOCTbIO Cylwin. OfHAKo Ans Toro,
4TOObI HarpeTb BEpPXHIOIO ToMlly okeaHa rnyouHon B 100 mMeTpoB, HeOOXOAMMO 3aTpaTWUTb B COPOK pa3
Oornblle 3HepruM, 4eM AN Harpeea [0 TaKOW e TemnepaTypbl Bcel atMocdepbl 3emnu. Tak Kak rny-
OnHa OKeaHOB [AOCTUIaeT HECKOMbKIMX KUIIOMETPOB, OKeaHbl 3aMeAJIfioT Harpes atMoctepbl. CreneHb 3To-
ro 3aMefsieHnst 3aBUCUT OT TOro, HACKOJbKO ryOOKO MPOHMKAET Tensio B TOMLY BOAbl. XOTS B MOLENW-
POBaHWUM HEKOTOPbIX OKEaHCKMX MPOLEeCCOB Obiv AOCTUrHYTbI GofbluMe ycnexu, Bce e obmeH Tenna
MeXay aTMocheport U rybrHaMu okeaHa OCTaeTCs CyLeCTBEHHbIM MCTOYHMKOM HeonpeneneHHOCTA.

* J[loCTOBEPHOCTb MPOrHO30B, pa3pabaTbiBaeMbIX C MOMOLLBIO Mopenen GyayLuero nsmeHe-
HUS KNMMarTa, nosbiwaeTtcs. MofenMpoBaHne MHOMVX NMPOLLECCOB, Takmx Kak MUCMapeHne BOAbl U ropu-
30HTaNbHbBIN NEPEHOC Tenfa B OKeaHax, YCOBepLIEHCTBOBaNoCk. KnmmaTyeckme Mogenu obecrnedmnsaioT
NpPaBLOMNOACOHYIO UMUTALMIO KIIMMATUHECKMX MPOLLecCoB, MO MeHbluell Mepe, B CyOKOHTUHEHTaNbHbIX
Macwtabax. C X NOMOLLBIO MOXHO BOCMPOM3BECTM, HANPUMeEp, TEHLEHLMW noTenneHuns, HabnonasLmecs
Ha NPOTsXeHMM XX Beka, a Takke HEKOTOpble KiMMaTUdeckme napameTpbl AaBHUX BpemeH 1 HOxHoe
KonebaHve 3nb-HWHbO. BencTBMe 3TUX yay4LEHMn HEKOTOPbIe KIIMMAaTNYeckne MOLENN Ha CerofHsLL-



HUIM AeHb yCrelHo paboTaloT, He Tpebys KOPPeKTUPOBOK He(U3UHECKOrO CBOMCTBA (MCMPaBREHMS UM KOPPEKTUPOBKIA MOTOKOB)
[N Toro, YTobObl MogenuMpyemble UMK KIMMaTUHeCKMe YCIIOBMS OCTaBannCh HEWM3MEHHbIMWU. TeM He MeHee, MOAENN elle He
MOTyT BOCMPOM3BOAWTbL BCE KNMMAaTMYeCKMe napamMeTpbl. HanpumMep, oHW He JaloT BO3MOXHOCTM MOMHOCTBIO y4ecTb Habnoaa-
emMble TeHAEHLMN M3MEHEHWUS TeMMepaTypbl MeXAy MOBEPXHOCTbIO 3eMAN U HKHUMUK CrlosiMu aTMocdepbl. CyLecTBYIOT Takxke
3HaYMTeNbHbIE HEONpPedeneHHOCT B TOM, YTO KacaeTcs 00nakoB M UX B3aVMOAENCTBUS C CONTHEYHbIM U3y4eHMEM 1 a3po30-
NIAMU.

L 2 KnumaTtuyeckue mopenu SIBNKIOTCA Hay4YHbIMU MHCTPYMEHTaMU, @ He XpycTanbHbIMM LWapamMu Ans ragaHus.
KpynHomacLiTabHble 3KCMepUMEHTbI MO MOAENMPOBAHWIO KIMMAaTa HyXKAaloTCs B OFPOMHbBIX KOMIMbIOTEPHbBIX Pecypcax u CTosT
HaCTONbKO [0POro, YTO Kaxablv rof, BO BCEM MMPE WX MPOBOAMTCS NMULLIb O4eHb Hebombloe konmnyecto. Kpome Toro, pabota
Haf, VHTepnpeTaLven pe3ynbTaToB, MOyYeHHbIX Ha OCHOBE KOMIMbIOTEPHOrO MOAENVPOBaHMA, 3a4acTylo, MPOJOMKUTENbHee Ca-
MOW paboTbl, HEOOXOAMMOWM 15 NPOBEAEHWS M3HAYaIbHOrO KCneprmMeHTa. Bca 3Ta paboTa v CBAi3aHHble C Hel pacxombl Npw-
[LaloT Mofensim Hekylo “aypy UCTMHHOCT”. Ho Jaxe camble COBEPLUEHHbIE MOLENN ABASIOTCA NULb NpUbAM3UTENbHBIM BOCMPO-
n3BefeHNeM OYeHb CITIOXKHOM KIIMMATUYeCKOW CUCTeMbI, MO3TOMY OHU HWUKOTFAA He CMOTyT CNY>XWMTb HernorpellrMbiM pyKOBOZ-
CTBOM Ha Oygyliee. Mo 3ToW NpUYMHE, KIMMaTUYeckne MOLenn ClefyeT BOCMPUHMMATL Kak YCOBEPLUEHCTBOBAHHbIE WHCTPY-
MeHTbI HaKOMMEeHWs 3HAHWUM O HbIHELHUX 1 MPOLUMbIX KIMMATUYECKUX YCIIOBUSAX M SKCTPANONMPOBAHMS 3TUX 3HAHWUM Ha Hewn3-
BeflaHHoe Oyfyliee. Tak Kak M3MeHeHVe KvMaTa Npou3ovaeT NUWb eAUHOXAbI, 3TV MOLENN OCTAIOTCH HaLUMM NYYLIMM WH-
CTPYMEHTOM.
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OAKTUHECKUNE OAHHbLIE O KJIMMATE B MPOLLIOM

* Knumat 3emMnu nsmeHsieTcs ectecTBeHHbIM obpasom. Kaxaas CoCTaBnsiolas 3Tl Komn-
NEKCHOW CUCTEMbI U3MEHSETCS B Npefeniax PasivvyHon BpemMeHHOW LKanbl. ATMochepa MEHSETCH B CHU-
TaHHbIE Yacbl, MO3TOMY TOYHO MpefcKas3aTb ee AMHaMKKY Goniee 4eM Ha TpW OHS Briepef npocTo HeBO3-
MOXHO. BepxHuve Clon OKeaHoB pearvpyioT Ha M3MEHeHMWs B Te4eHMe HEeCKOSbKMX JIeT, B TO Bpems Kak
M3MeHeHUs B rybmnHax okeaHa MOryT MpOsBUTLCS Yepe3 MHorve ctonetns. XXusHb hiopbl 1 dayHbl
Buocdepsl (KoTopasi BINSET Ha KONMYECTBO OCAfKOB U TemrnepaTypy) ObbIMHO M3MEHSETCs B TeyeHve ae-
catunetuin. Kpnocdepa (cHer 1 nepn) elle Gonee MHepTHa: M3MeHEHWs B Toflle NeAsHOro MokpoBa
MPOVCXOASAT Ha MPOTIKEHWI CTONETUI. Meocchepa (caMa NMoBEPXHOCTb 3eMAN) MeHAeTCs MefneHHee BCero
— BO3HWKHOBEHME TOp W Apend KOHTUHEHTOB (KOTOpble BAMSIOT Ha XapakTep BETPOB U OKeaHMyeckue
TeYeHUs) NPOUCXOAMUT B TeHeHMEe MUIMOHOB JeT.

g EcTecTBeHHOEe M3MeHeHWe KMMaTa B MpoLUIOM Mo3BOJSieT riy6e MOoHATb NpoLeccbl U3-
MeHeHu s KIMMaTa, BbI3BaHHOTO YesioBeYeckon AesTeNlbHOCTbIO. VIccnenoBaHus KvMMaTa npoLUsibIX
BpeMeH (ManeoknMMaTonorvs) JaeT Ham Hekoe “4yBCTBO MaclLTabHOCTL” OyayLMX N3MEHEHWI, NMPOrHO-
3MpyeMbiX Ha OCHOBe KaMMaTtnyecknx Mopenen. OHK Takxke MO3BOMAIOT B 3HA4YMTENIbHOW Mepe MpoBe-
pUTb MOHWMaHWME yYEHBIMU KITIOYEBBIX KIMMATUHECKMX MPOLECCOB U CBOKO CNOCOOHOCTb MOAENMPOBAThH
NX.

L CnctemMaTuyeckme gaHHble o rnobanbHOM TemMrnepaType AOCTynHbI nuwb ¢ 1860 ropa.
OHM BKJIOHAIOT AaHHble, MOMy4eHHble Ha OCHOBE V3MepeHU TemMnepaTypbl BO3[yxa Ha MOBEPXHOCTU
CylWwu, U AaHHble, NOJlydeHHble Ha OCHOBE M3MEpPEeHN TeMnepaTypbl MOPCKOW MOBEPXHOCTU. Takue AaH-
Hble HeoOXOAMMO TLLIATESIbHO MPOBEPATb HA MPEAMET OTKIIOHEeHWM, KOTOpble MOTYT MOSBUTHCS BCeACTBUE
M3MEHeHUs MeTOA0B Ui MecT HabnogeHu. Hanpumep, MHorvie MeTeoposiornyeckime CTaHUMmM pacro-
NOXeHbl B ropofax unv nobnmsoct oT HUX. 1o Mepe TOro Kak ropof pacteT, OH MOXET OKa3blBaTb
3Ha4YMTeNbHOE TEMOBOE BO3AENCTBME HA MECTHbIM KNMMAT. Takoe BO3AEVCTBME AOMKHO NMPUHMMATLCS Y
B HacTosllLlee BpeMst MPUHMMAETC B pacdeT Mpu OUEHKe HbIHELUHUX 1M3MeHeHWI rnobanbHon Temnepa-

TypbI.

L 4 UccnepoBaHus Gonee paHHUX KIIMMAaTUYECKUX YUIOBUIA OCHOBaHbl Ha KOCBEHHbIX AOKa3a-
TenbCcTBaX. VI3MeHeHWe ypoBHS 03ep MOXET, HanprMep, nokasaTb PasHULY MeXAy KONM4eCTBOM OCaKOB
1N 0ObeMOM MCMapeHnst BOAbI 3a Mpolunble rogbl. [0foBble KOMbLa AepeBbeB, NefsHble Wanku nnm
OKeaHM4ecKme OTIIOXEHMA MOTYT TakxXe cofepkaTb MHPOPMaLMIO O MPOLLIOM. Vcnonb3ya onpenesieHHyio
KOMOVHAaLUMIO [aHHbIX, NONyYeHHbIX Ha OCHOBE M3MepeHWn, MOAenen 1 CBoero pofa “CbickHoW paboThl”,
y4eHble npeobpasyloT KoMYecTBeHHble AaHHble, NoAaloWmMecs n3mMepeHuio (Takme Kak XMMUYeCKui
cocTaB 0Opa3LoB KepHa bAa) B (U3Myeckme nepemMeHHble, KOTOpble OHU XOTAT UCCefoBaTh (Hanpumep,
TemnepaTtypy B AHTapkTvke 100 000 net Hasag).

2 Ha npoTskeHUn nociegHUX HeCckosbKMUX MUITIMOHOB NleT Ha 3eMne Lapun negHUKoBbIN
nepuop,. C GonbLIOW CTEMNEHbIO AOCTOBEPHOCTM MOXHO YTBEPXKAATb, YTO NEAHWKOBBIV nepuof Obin
BbI3BaH MeffeHHbIMK “KonebaHnaMmn” ocu nnaHeTbl 1 ee opOUTbI BOKPYT COMHUA. OTW konebaHus mno-
BNVANM Ha obLliee KOMMYECTBO 3HEPruW, KOTOPOe MfaHeTa rnosyyana oT COfHUA, M, B 0COBEHHOCTM, Ha
reorpacuyeckoe pacnpefeneHune 3Ton SHeprun. B TeyeHre negHUKOBOro nepuoga rnobanbHas TeMnepa-
Typa ynana Ha 5°C 1 nefHWKOBbIE MOKPOBbI MPOABUHYNNCL FyOoko Ha Tepputopuio EBponbl 1 Cesep-
Hom Amepuku. JlegHvkoBbIM nepuog, Obin pasfeneH Gonee TennbiMX NeprofaMu “MexnefHKOBbA".

* M3MeHeHMe KOHLEeHTpaLuMi NapHUKOBbIX Fa30B, BEPOSITHO, COAENCTBOBANO YBeNNYeHUo
NPOAOMKUTENBHOCTU LUKIIOB NIEAHMKOBOro nepuopa. HesHauymtenbHble M3MeHeHWs Mosly4aemMon ot
COMHLA 3HEepruu, Bbi3BaHHble KONebaHUAMU OpOWTLI 3eMAN, HELOCTaTOYHbl AN TOro, 4TOObl Bbi3BaTh
CTOMb MacliTabHble TEMMepaTypHble M3MEHEHWST Ha MPOTSXKEHUM BCEX LMKIOB NEAHMKOBOrO Mepuroa.
Obpa3Lpbl KEPHOB fba MOKa3bIBalOT, YTO YPOBEHb MAPHUKOBbLIX ra30B TakKe CUSIbHO M3MEHSICs W, BO3-
MOXHO, MOT UrpaTb BaXHyIO POflb B YBENNYEHUM aMIIUTYAbl TemnepaTypHbIX KonebaHWi.

* BoccoszpaHune knumaTundeckux yCﬂOBVII7I B Npow/iIOM MOXXeT CNYy)XXUTb B Ka4ecTBe npoee-
PO4YHOro Kputepusa gna nporHo3oB, COCTaB/iIieHHbIX Ha OCHOBEe KIMMaTU4eckunx Mogenen. CpaBHe-
Hne "I'Ipe)ZLCKaBaHI/IFI" Ha OCHOBE MOLENMPOBaHNA KiMMaTa JIeHMKOBOro nepmona C naaeoknmmatosiorn-
4eCcKUMW [aHHbIMU MO3BONSET B 3HAYNTENbHOW CTemneHu NnpoBepuTb BOCCO3aBaeMble KOHerTHOI;I Moae-
b0 Mpouecchbl, KOTOpble OTHOCATCA K 6y£l,yU_LVIM KNMMaTU4eckumM 13mMeHeHmnam. OfHako naneoknmmaTti-
Heckne [OoKa3aTe/lbCTBa MOTryT ObITb HEOJHO3Ha4YHbIMW. HEKOTOpPble UCTOYHUMKKM npegnoniaratoT, 4To No
CpaBHEHMIO C CcerogHAWHNM OHeM, Tponundeckmne Mop4 “Ha nuke" nocneagHero nNegHNMKOBOro nepmrona



ObINn xonofdHee NpUMepPHO Ha 5°C, Apyrve e roBopsT nub O pasHuue 1 — 2°C. Mo3TOMY BbIYNEHWUTb OLIMOKM, npucyLyme
MOAENAM, 13 HeonpefeneHHoCTe — OeNo BecbMa CITOXKHOE.

* C Tex nop kak 10000 net Ha3ap 3aKOHYWIICA NOCNEAHUN NEAHUKOBbIA NEpPUoA, KIMMaT OCTaeTcsl B BbiCLUEN
CTeMNeHN YCTOMYMBBLIM. HacKOMbKO M3BECTHO y4eHblM, CO BPEMEH paccBeTa YenoBeyeckow UMBUAM3aLMM rnobanbHas Temne-
paTypa M3MEeHWNacb MeHblUe, YeM Ha OfWH rpafyc. Ha (oHe 3KCTpeManbHbIX M 3a4acTylo ObICTPbIX KNMMaTMYeckmx koneba-
HUWM, MMEBLUMX MeCTO Ha NpoTsxeHUn nocnefHyx 100000 neT, Halll KAMMaT MOXHO Ha3BaTb CPABHUTENBHO CMOKOWMHbBIM, Xapak-
TepHbIM AN nepuroda “MexneaHuKoBbs”.

¢ CornacHo nporHo3am, CocTaBsfieHHbIM Ha OCHOBe Mopenen, oXupaetcs, Yto K KoHuy XXI Beka KnMmaTt MoXeT
cTaTh Tensee No CPaBHEHUIO C KIMMAaTOM, KOTOPbIN Gbin BO BpeMs NtoGoro nepuoga “'MexneaHuKoBba”. B npomexyTke
MexXay ABYMS nepuvopamMun “MexnefHuKoBbs”, okono 125 Teicad neT Hasag, Ha Tepputopun Gonbluen Yacti EBponbl 1 A3um
Obino Tennee Ha 2°C, HeXenu B Halle BpeMs. TeM He MeHee, COrflacHO MPOrHo3am, COCTaBfeHHbIM Ha OCHOBE Mofesew,
OXMAAETCA, YTO B TedeHe XX| Beka Ha OOLLMPHBIX TEPPUTOPUSX STOTO PErMOHa TeMMepaTypa MOXET MOAHATbLCS HAMHOMO Bblillie
3TOrO 3HaYeHUsl, eCiv NPOrHO3MPYEMbIA XapakTep BbIOPOCOB MapHUKOBbIX Fa30B OCTAHETCS MPEXHNM.

2 BHe3anHble KNMMaTU4YeCckne U3MEHEHUS B AaneKoM MpOLIOM, BEPOSTHO, oKa3sanu TpaBMupyloLee BO3aen-
CTBME Ha XWM3Hb Ha 3emne. bronorudeckas NCTOpUA 3eMiM XapaKTepU3yeTcs Tak HasbiBaeMbIMU “COOBITUSMM, BbI3BABLLMMMU
MacCoBOe BbIMMpaHVe BUOOB", BO BpeMs KOTOpbIX noribna Gonbluas 4acTb BUAOB, HacensBLUMX B Ty nopy 3emmio. CyliecTsy-
€T MHOXECTBO BO3MOXHbIX MPUHMH MACCOBOrO BbIMMPaHWS BULAOB, OLHAKO (haKTbl CBUAETENLCTBYIOT O TOM, YTO HEKOTOpble U3
3TVIX COOBITWIA COBMANN CO CPaBHUTENbHO BHE3AMHbIMU M3MEHEHVAMY KIMMAaTa, CXOXMMM MO MacluTabam M3MeHeHW C Temu,
KOTOpble cerogHs nporHosumpylotca Ha XXI Bek. B nocnenytowme 100 neT Mbl, BO3MOXHO, ABMMCA CBUAETENAMMN KIIMMATUHECKMX
M3MEHeHWI, KoTopble OblNM HeBeLOMbl Hallel nnaHeTe [0 Havana NefHWKOBOrO Nepuona MUANMOHBI NeT Hasag,.

A Ha6nopaBwascsa B 1861-1990 rr.
rnobasbHasi Temneparypa
v nporHo3 go 2100 roga.
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A) Schematic of global average temperature compiled from ice-core T AN
records from IPCC 1990. MexneaHuKoBble
B) Schematic of global temperature estimated from geological records a3 nepuoab!
adapted from T.J. Crowley and G.R. North, Science, Vol. 240, pp. 996- ®
1002, 1988, scaled for global temperature following T.J. Crowley in A. -2} DanHble, cBUAETENBCTRYIOWME O COGLITUN, JlepHukoBbie
Berger et. al. (eds.), “Climate and the Geo-Sciences”, pp. 179-207, o CBfiI3aHHOM C MacCOBbIM BbIMUpaHUeM nepuopb! -
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8.2 Vi3ameHeHwe knvmara
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AOANTALNSA K BO3AENCTBUAM,
BbiI3BAHHbIM U3MEHEHUEM KIITMMATA

* [axke HeMepJieHHOe 1 pe3Koe MpeKkpaLleHne BbIGPOCOB NapHUKOBbIX FasoB He OCTaHO-
BUT MOJIHOCTbIO BO3AENCTBUI, BbI3BaHHbIX M3MeHeHUeM Knnmarta. KnvmaTtmdeckas ciucteMa pearvipy-
€T Ha V3MEeHeHMe YPOBHS KOHLEHTPALMM MapHUKOBBIX FAa30B C 3anasfblBaHMEM, YTO OTYaCTWU BbI3BAHO
TENNOBOW MHepUMen okeaHoB. MpoLble 1 HblHEeLHe BbIOPOCh yxe npefonpenenmnmv, Kak MUHUMYM,
HekoTopble KMMaTnydeckie n3MeHeHvst Ha 3emne B XXI Beke. MprpoaHble SKOCUCTEMbI U YenoBeYeckoe
obulecTBO MOYyBCTBYIOT Ha cebe BCce MacwTabbl M Temmbl 3TUX M3MeHeHnn. [o3aTomy, xoTa Gopbba ¢
BbIOpOCAMIN MMEET NCKIIOYNTENBHO BaXXHOE 3HayeHKe, ee BCe e HeoOXOAMMO AOMONHATL paboTor no
afanTaummn, HanpaBneHHOM Ha CHUXEeHME 00 MUHMMYMa HaHOCKMMOro yulepOa.

* HanGonee ys3BMMbIMU 3KONMOrMYECKUMU U COLMANbHO-3KOHOMUYECKUMN CUCTEMaMN SIB-
NSAOTCA Te CUCTEMbI, KOTOPble OTNINYAIOTCA HAaMGOMbLUE YYBCTBUTENbHOCTbIO K M3MEHEHUIo Kinma-
Ta N HaMMeHbLUen CMOCOBHOCTbIO K aganTtauuun. YyBcTBUTEIbHOCTL NMpeacTaBnseT cobon creneHb
OTBETHOWM peakuUuM CUCTEMbI Ha 3ajaHHOEe M3MeHeHVe kivmata. OHa, Hanpumep, onpeaenset, MaclTabbl
M3MEHEeHUsl COCTaBa, CTPYKTYpbl M paboTbl 3KOCUCTEMbI B OTBET Ha 3afjaHHOe MOBbILLEHME TeMMepaTypsbl.
AnantvpyemMocTb npeactaBnseT cobon creneHb NprUCcrnocabnmBaeMoCcTi CUCTEMbI K MPOW30oLLeALLeMy 1N
OXNOAEMOMY V3MEHEHWIO YCIOBUIN. YA3BMMOCTb NpefonpenenseT Macwtadbl Bpeda vunm yulepba, Koto-
pbIi MOXET OblTb MPUYMHEH B pe3ynbTaTe M3MeHeHus kivmMata. OHa 3aBUCUT He TONbKO OT YyBCTBU-
TeIbHOCTU CUCTeMbI, HO U OT ee CroCcobHOCTM K ajanTauuu.

* 3KOoCUCTEMbI, KOTOpble Y)K€ HaXoAsaTcsl B COCTOSHUN CTpecca, 0C0GeHHO ys3BUMbI. MHO-
rme 3KOCUCTeMbI YyBCTBUTENbHBI K METOAAM BedeHWs XO3fMCTBa U POCTy Cnpoca Ha pecypchl. Hanpu-
Mep, YenoBeyeckas LesTeNbHOCTb MOXET MPUBECTN K OFPaHNYEHMIO CNIOCODHOCTM NTECHBIX SKOCUCTEM K ec-
TeCTBEHHOW afanTaummn K M3MeHeHWIo knmMMarta. [pobneHne 3KocucTeM Takke OCTIOXHUT NOMbITKM Niofew
COAENCTBOBATb MPOLIECCy afanTaumm, B 4acTHOCTM, MyTeM CO3AaHWUA MUMPaLMOHHbBIX KOPUOOPOB.

* CoumanbHble Y 3KOHOMUYECKMEe CUCTEeMbI, KaK NMpaBuiio, Gonee ys3BMMbl B pa3BuBato-
LMXCS cTpaHax ¢ Gonee cnaboi 3KOHOMUKOWM M OPraHU3aLMOHHON CTPYKTYPOK. Kpome Toro, fioau,
KOTOpble XMBYT B 3aCyLLAMBbLIX WM MOMY3acyLIMBbIX 3eMASX WM e Ha HeboMbLUMX OCTPOBax, Nnoasep-
raloTCs 0CobOKM OMacHOCTL. BorbLuas MAOTHOCTb HaceneHWs BO MHOMMX YacTax CBeTa npusena K nosbille-
HUIO YYBCTBUTENBHOCTU HEKOTOPbIX PAMOHOB K TakKMM OMAcHOCTSM, KaK yparaHbl, HABOAHEHUS U 3aCyXU.

* Apantaumsa K KIMMaTU4eckKUM M3MEHEHUSIM MOXET ObITb CMOHTAHHOW UNU CMIaHUPO-
BaHHOW. OTthenbHble nioam, KOMMepYeckne CTPyKTypbl, MPaBUTeNbCTBa M CaMa Npupofda 3adactyo byayt
afanTVMPOBaThCA K BO3AEMCTBMAM M3MEHEHWS KIMMaTa 0e3 MOoCTOPOHHEN MoMoLM. Tem He MeHee, BO
MHOMMX Clydasax NoasM NPUAETCA NNaHMPOBaThb, Kak CBECTU K MUHUMYMY W3OEPXKKUM, CBA3aHHble C OTpU-
uaTefibHbIM BO3AENCTBMSAMU, U KaK YBENMYUTb BbIrofbl, OOYCIOBNEHHbIE MOMOXUTENbHBIMU BO3AENCTBU-
amun. CnnaHMpoBaHHas afanTtaums MoxeT ObiTb HadaTa 3abnaroBpemMeHHo, B MpoLecce 1nv nocse npo-
ABNEHVs peanbHbIX NMoCeacTBUN.

* B HacTosllee BpeMs CyLLLeCTBYeT LIeCTb OCHOBHbIX CTpaTerum agantauum K UsMeHeHuio
Knumara. MoXHO NPUHATL 3a0naroBpemMeHHble Mepbl C TeM, YToObl rpegoTBpatiTs yiiepb, Hanpumep,
nocTpons Aambbl, KOTOpble cAepxaT HaBOAHEHWe MPWU MOBbILEHWUM YPOBHA MOPS, WKW BOCCTaHOBMB
NecHble MacCMBbl Ha Pa3MbITbiX CKIIOHAX XONMOB. MOXHO TakXe cokpatuTb yujepb Lo npvemMnemMoro
YPOBHS, B YaCTHOCTW, M3MEHMB COCTaB CeNbCKOXO3ANCTBEHHbIX KyNbTyp, Afs TOro YTobbl obecneynTs ra-
PaHTUPOBAHHbIA MUHMATBHBIA YPOXKal [axe B CamblX MIOXMX ycrioBusx. bpems yuiepba, koTopoe npu-
LLeTCsl HeCTU TeM, KTO HernocpeaCTBEHHO MOABEPrHETCS BO3AEMCTBUMIO M3MEHEHWS KMaTa, MOXHO obner-
YUTb NyTeM pacrpeneneHus v pasaeneHus yujepba, BO3MOXHO, NOCPeaCcTBOM OKa3aHWs MOMOLLM
NOCTPaAaBLLMM OT BeACTBMS MO NMHWK rocyfapcTa. OBLMHbI Takke MOTYT U3MeHUTL CTPYKTYpY rnoTpeb-
JIeHVsi UM PoL CBOeU [esTeNlbHOCTY, KOTOPas MOXET B AaflbHeNLLIEeM OKa3aTbCsi HEeXM3HeCNOCOOHOM,
WK XKe CMEeHUTb MECTO, THEe OCYLLECTBASETCA 3Ta AeATENbHOCTb, HaNpUMep, NOCTPOMB MMAPO3MeKTPOCTaH-
LMo TaMm, rae Gonblie BOAHbIX PECYPCOB, WM MEPEeHeCTU CenbCKOXO3ANCTBEHHYIO AeATeNbHOCTb C KPYThbIX
FOPHbIX CKIOHOB. VIHOra Nydlle BOCCTaHOBUTL TOT WM MHOM ODBbEKT, HanpuMep, UCTOPUYECKNA NaMsT-
HVIK, KOTOPbIN MOXET MOCTPafaTh OT HABOAHEHMS.

* YcnelwHble cTpaternm ciegyet pa3pabaTbiBaTb Ha OCHOBE UAEN U AOCTUDKEHUN B obnactm
npaBa, (PUHAHCOB, 3KOHOMMUKW, TEXHONOTUU, OOLLLECTBEHHOro 0O0pa3oBaHus, a TakXke nyTem oby-
YeHUs N NCCNIefoBaHUN. TEXHUYECKMIA NMPOrpecc 3a4acTylo OTKPbIBAET HOBbIE BO3MOXHOCTL ANs yrpas-



NSemMbIX CUCTeM, TakKX Kak CeslbCckoe XO3AMCTBO M BOAOCHabXeHve. TeM He MeHee, B HaCTOsLLEe BPeMs MHOMMe PervoHbl
MMpPa VMMeIOT OrpaHWYeHHbI AOCTYN K HOBLIM TEXHOMOMMAM 1 MHdopmMaumn. Mepenada TeXHONOrMN SABNSETCS HEOOXOAVMbIM
KOMMOHEHTOM TaKMX CTpaTernii, Tak >e Kak 1 Hanmdme rHaHCOBbIX pecypcoB. KynbTypHas, obpa3oBatenbHas, adMUHNCTPATUB-
Has, MHCTUTYLMOHaNbHas, NpaBoBas M HOPMaTMBHas NPakTUKa Takke MMeeT BaxKHOe 3HadeHWe Ans 3phekTVBHOM ajantaumm
KaK Ha HaUMOHAIbHOM, TakK W Ha MeXAyHapoAHOM YpOBHe. Hampumep, yMeHve BKIIOYMTb Npobnembl, 0OyCrioBiaeHHbIe n3me-
HeHVeM KJMMaTa, B MfaHbl Pa3BUTUS MOXET COAENCTBOBATH CO3[aHMIO Takoro MOSIOXeHUs, Npu KOTOPOM HOBble MHBECTULMM
B MH(PaCTpyKTypy OyayT oTpaxkaTb yCIoBUS, KOTOpble MOTYT CNIOXUTLCS B OyayLleM.

* MHorve apanTtaLMoHHble CTpaTerMn He NULLIEHbI 34paBoro cMbiciia Aaxe ToM ciyvae, eciv KIuMaTt He usme-
HUTCS. HbIHEWHAsA M3MEHYMBOCTb KNIMMATa, B YaCTHOCTM, Takme SKCTPeMarbHble KIMMaTUYeCKMe SBMEHNS Kak 3aCyXy 1 HaBOA-
HEeHVs, y>Ke OKa3blBaeT OrPOMHOe paspyLUMTeNbHOe BO3fencTBMe. bonee akTMBHas paboTa Mo agantaumu K 3TUM sfBAeHUAM
MOXeT NMOMOYb COKPaTUTL YLLEPO B KPaTKOCPOYHOW MepcrekT1Be, He3aBUCKMMO OT Kakmx Obl TO HK Oblno Gonee [ONroCPOHHbIX
M3MEHEHWUI KnMMaTa. B OOMbLWMHCTBE Cly4aeB MHOTVe CTpaTervu, KoTopble COAEMCTBYIOT afanTaLlnm, — HanpuMmep, aesTenb-
HOCTb MO COBEPLUEHCTBOBAHMIO CUCTEMbI YNPaBNEHWUs MPUPOLHBIMY pecypcamu Un yayyLLIeHWIO CoLManbHbIX YCIOBUM — Takxe
0YeHb BaXkKHbl AN MOALEPXKaHWUS YCTOMYMBOrO Pa3BUTUS. M BCe Xe COBepLUEHHO O4eBUAHO, YTO Kak Obl Mbl He 0ObeauHANN
CBOVI yCunus, afantaums noTpedyeT BNOXEHWUs peanbHbIX CPeACTB M He MO3BOMWT NPefoTBpaTUTh BECh OXWAAeMbIN yLlepd.

* Pa3paboTka aganTaLMOHHbIX CTPATErn OoUIoXKHSEeTcs (pakTopaMy HeonpeaeneHHOCTU. TOYHO onpeaen T BEpo-
ATHble Oyaylie BO3AENCTBUS Ha Kakylo-NnMbOo OTHeNbHYI CUCTEMY B KaKOM-NIMOO OTAENbHOM MecTe HEBO3MOXHO. DTO 00bsC-
HSIETCA TeM, YTO MPOTHO3bl M3MEHEHWS KIIMaTa Ha PEervioHasbHOM YPOBHe AOCTAaTOYHO HeonpefeneHHbl, HblHellHee NoHVMaHve
NPUPOAHbIX U COLMANbHO-IKOHOMUYECKNX MPOLLECCOB 3a4acTyio OrpaHMYeHo, a BoMbLIMHCTBO CUCTEM MOMABEPraeTcs MHOXECTBY
Pa3NNYHbIX B3aMMOAENCTBYIOLWMX CTPECCOB. 3a NMocNefHMe rofbl 06bEM 3HAHUIA 3HAYUTENbHO YBENMYMCS, OAHAKO Aff TOro,
YTOObI Nyylle MOHATb MOTeHUManbHble BO3OENCTBUS 1 CTPaTernm, Kotopble noTpedyioTcs Ans afantaumm K 3TUM U3MEHEHUsM,
HeobxoaMmo OyneT 1 BNpedb NPOBOAMTbL COOTBETCTBYIOLME UCCIEN0oBaHNUSA 1 HabnoaeHus.

9.2 W3meHeHwme Knmata
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CEJIbCKOE XO34ACTBO U NPOOOBOJIbCTBEHHASA
BE3OINACHOCTb

L 2 B TeueHne GnvKanLLIMX AECATUNETUIA MUPOBOE CENbCKOe XO3SINCTBO CTONKHETCS C LieNbIM
pspoM npobnem. [lerpafaums NMOYBEHHbBIX M BOLHbIX PECYPCOB 3HAYUTENbHO 3aTPyLHWUT obecrnedeHvie
NPOLOBOSLCTBEHHON BE30MaCHOCTM HaCeNeHWs NaHeTbl, YUCIEHHOCTb KOTOPOro OyAeT HeyKIIOHHO pacTy.
STV YCIOBUSE MOTYT YXYAWMWTLCS M3-3a kKnuMata. Ecniv rnobanbHoe notenneHvie MeHee vem Ha 2,5°C,
BO3MOXHO, U He CKaxeTcs Ha obliem obbeme NMpon3BOACTBA MPOAOBOSLCTBEHHBLIX TOBAPOB, TO MOBbILLE-
Hve TemnepaTypbl Gonee 4eM Ha 2,5°C MOXET MPUBECTU K COKPALLEHWMIO VX HanMymMs W Bbi3BaTb Mo-
BbILLUEHME LieH.

2 [na HeKOTOPbIX CEeNIbCKOXO3SINCTBEHHbIX PErMOHOB W3MEHeHue Knvmarta oyaeT npep-
CTaBNSITb peanibHyl0 OMacHOCTb, B TO BpeMs KaK AJisfi APYrUX OHO, BO3MOXXHO, OKa)eTcsi nones-
HbIM. Ero BO3[ENCTBME Ha YPOXKAMHOCTb W NMPOU3BOAMTENBHOCTL OyAeT BapbMpPOBATHCA B LIMPOKMX
npenenax. [ONofHNTENbHbIN TEMOBOW CTPECC, M3MEHeHMe XapakTepa MyCCOHOB 1 Goniee cyxas noysa
MOTYT MPUBECTU B TPOMUKAX M CyBTPOMMKax, rae 3epHOBbIe KyNbTypbl yXKe NpakTU4ecku nciepnanii CBon
pe3epB TEMoBOW YCTOMYMBOCTM, K COKPAaLLEHMIO 0ObeMOB ypoxas YyTb NI HX Ha odHy TpeTb. Oxuaa-
€TCH, YTO LEHTPanbHble KOHTWMHEHTasbHbIE paoHbl, Takie Kak “3epHoBon” nosc CLLIA, obwupHble pam-
OHbl B CPeAHMX LKMpoTax A3unm, Tepputopus ADprKK, pacnonoxeHHas K tory oT Caxapbl, 1 4acTb ABCT-
panuu okaxyTcs B Gonee 3acylWnmMBbIX M KapKUX KIIMMATUYECKUX ycnoBusx. Mexay Tem, bonee npo-
LOMKNTENbHBIE CE30HbI, CNOCOOCTBYIOLIME POCTY PACTEHUN, U MOBbLILEHHOE KOMYECTBO OCaflKOB MOXKET
MPUBECT K MOBbILLEHWIO YPOXAWHOCTM BO MHOMMX PErMOHax C yMepeHHbIM KIMMAToM. HaHHble, nony-
YEHHbIe Ha OCHOBE M3MEpeHWI, MOoKa3bIBalOT, YTO GMAronpUATHLIN AN POCTa CEeNbCKUX KyMbTyp CE30H
yxe ysenuuunca 8 CoegnHeHHoM Koponesctee, CkaHavHaBuu, EBpone n CeBepHon Amepuke.

* Bonee BbicokMe TemnepaTypbl MOBAUSIIOT HA CTPYKTYPbl MPOU3BOACTBA. MeHbluee Konmde-
CTBO 3aMOPO3KOB M XOJIOLHbIX MEPVOLOB MOXET OlaroTBOPHO BO3[AEMCTBOBATb Ha POCT U 3[0pOBbE pa-
CTEHWI, OOHAKO HEKOTOPbIE KYSbTypbl MOTYT NOCTPaAaTh B pe3ysbTaTe MOBbILLEHNS TemMnepaTypbl, B 0CO-
OeHHoCTW, ecnin 3To ByaeT coyveTaTbCs C HEXBATKOWM BOAbl. HEKOTOpble COPHSAKM MOTYT PacnpoCTPaHUTLCS
B palOHbI, pacnofioxeHHble B Gonee BbICOKMX WwpoTax. CylwecTByeT Takxke psd OaHHbIX, CBUOETENbCTBY-
IOLLMX O TOM, YTO pacnpocTpaHeHie DonesHer PacTeHUn U HAaCeKOMbIX B CTOPOHY MOJIOCOB MPUBEAET K
YBEMMYEHWIO OMACHOCTU CHUKEHWUS YPOXKAMHOCTM CeNbCKOXO3AMCTBEHHbIX KYNbTYP.

2 N3meHeHMne CTPYKTYpbl BbINafeHUs OCaAKOB MOBNUSIeT HA MOYBEHHyto Bnary. Knumaru-
4eckrie MOAENN, MOCTPOEHHbIE Ha JOMyWeHUn o rnobanbHOM notenneHnn Ha 1,4-5,8°C, koTopoe npo-
n3onget B nocneayome 100 net, No3BONSIOT NPeAckasaTb, HTO KOMMYECTBO MCMApPEeHU M OCaiKOB BO3-
pacTeT, Tak e KaK M 4acToTa BbiNafeHWs NMBHEN. XOoTa B HEKOTOPbIX PervoHax KImmat, BeposTHO, CTa-
HeT Oonee BflaXHbIM, B APYrMX PervoHax pesyibTaToM 0ofee MHTEHCMBHOMO MMAPOIOrMHeckoro LMkia
CTaHyT MoTepsi MOYBEHHOW BMarv 1 yCKOpeHHas 3po3ns. B psfe parioHOB, KOTOpbIE YXe MOABEPXKEHbI
3acyxaM, BO3MOXHO, HacTynsT elle Oonee NpPoAOSXKUTENbHbIE U CypOBblE MEPUOAbI 3aCyLLIMBOWM MOroApbl.
CornacHo NporHo3aMm, COCTaB/IeHHbIM Ha OCHOBE MOJEenen, OXMAAIoTCA onpefeNieHHble CE30HHbIe CABMUM
B CTPYKType BbIMafeHVsi OCafikoB: BAXKHOCTb MOYBbI CHU3UTCS B HEKOTOPbIX KOHTUHEHTaNbHbIX pavoHax B
CpegHMX LWMPOTax B TeYeHWe feTa, B TO BPeMs KaK KOMMYeCTBO AOXAEW W CHerornafos B BbICOKMX
LUMPOTaxX B 3UMHWIN NEPUOL, BEPOSTHO, YBENNYUTCS.

L 2 Bonbliee KonuyecTBo AuokcMpa yrnepoga B atMocdepe MOXET NMpPUBECTU K MOBbille-
HUIO ypoXarHoCTW. B npuHumne, 6Gonee Bbicokuid yposeHb CO, OMKeH CTUMYNMPOBaTh (POTOCUHTE3
HEeKOTOpbIX pacTeHui. 3T0 0CobeHHO CnpaBednmMBO B CJlydae Tak HasbiBaeMbiX pacTeHun Tmna C-3, Tak
KaK MOBbILIEHHbIE KOHLEHTPAUMM AMOKCMAA Yrepona, Kak npaBunio, CAEPXKMBAIOT MX npolecc “hoTtonbl-
xaHus". PacteHns Tina C-3 cocTaBnstoT OOMbLYIO YacTb BCEX BWIAOB PACTeHW Ha 3emne, 0COOeHHO B
Oonee MpoxyafiHbIX U BAAXHbIX apeanax, v BKIOYAIOT OONbLUMHCTBO CEJbCKOXO3ANCTBEHHbBIX KYNbTYp,
TakuX Kak MleHvLa, p1c, s4MeHb, MaHKoKa 1 KapTtodenbs. MccnenoBaHms, OCHOBaHHble Ha 50-npoueH-
THOM MOBbIWEHNM HbIHEWHUX KOHUeHTpauui CO,, noaTeepavnu, 4to “CO, kak ynobpeHue” mpu ontu-
MaJlbHbIX YCITOBUSAX MO3BOJISIET MOBLICUTb CPEAHIO YPOXKAMHOCTL CebCKOXO3AMCTBEHHbIX KynbTyp Thna C-
3 Ha 15%. Pactenus tvna C-4 Takxke OynyT 6onee 3phekTMBHO MCMOMb30BaTh BOAY, OLHAKO BIMAHME
Ha YpOXanHOCTb B yCOoBUAX AeduumTa Bofbl OyaeT MeHblWwUM. PacteHus Tvna C-4 BK/OYalOT Takue
Tponuyeckme KynbTypbl KaK Mauc, CaxapHbl TPOCTHMK, COPro M MPOCO, KOTOpble O4YeHb BaXkKHbl B KOHTEK-
CTe NPOAOBO/IbCTBEHHON ©E30MacHOCTM B Pa3BMBAIOLLIMXCSA CTPaHax, a Takke KOPMOBbIE U (hypaxHble
pacTeHms. STO NO3UTMBHOE BO3OENCTBME, TEM He MeHee, MOXET CHU3UTCA BCIeACTBME COMYTCTBYIOLLMX



V3MEHEHUI TemMnepatypsbl, BbiMageHNA 0CaKOB, CeNbCKOX03AMCTBEHHbIX Bpeﬂ,VITeJ'IeI;I N Hann4ma nmtatelibHbIX BelleCTB.

* MpoAyKTMBHOCTb MACTOULLHBIX YroAun Tak)Ke MOXEeT CHU3UTbCA. HampumMep, pasBefeHvie KPYnHOro poratoro
ckoTa OymeT CcTouTb Jopoxe, ecnu cbou B paboTe CenbCkoro Xo3sancTBa MprBeayT K MOBbILLEHUIO UeH Ha 3epHo. B obuiem n
LENOM, BeCbMa BEPOSTHO, YTO CUCTEMbI MHTEHCMBHOIO XXMBOTHOBOACTBA Oonee Nerko npmcnocobsaTcs K M3MeHeHMIO Kimarta,
HEXENW CUCTeMbI pacTeHneBoacTBa. OOHAKO, 3TO, BEPOSTHO, HE OTHOCKTCS K CMCTEME BbIMACHOrO CKOTOBOACTBA, B C/lydae KO-
TOPOro CKOTOBOAbI MEPEHNMaloT HOBble METO[bl U TEXHOMOIMN, Kak npasuio, bonee MeasieHHo, 1 MorofoBbe cKoTa boblue
3aBUCUT OT MNOAOPOAHOCTU 1 KavecTBa NacTOMLLHbBIX YroamiA, KOTopble MOTyT AerpadvpoBaTh.

* FmoGanbHoe noTtenneHne He NpuBefeT K U3MeHeHUIo rnobanbHoro o6beMa NpPoAyKLMM MOPCKOro pbiGonos-
Horo npomblicia. OCHOBHOE BO3AENCTBME MOXHO OyAeT OWyTWUTb Ha HALMOHANBHOM M MECTHOM YPOBHE MO Mepe TOro, Kak
COBOKYMHOCTb Pa3fMyHbIX OMONOrMYeckX BUAOB OyLeT U3MEeHATbCS, a JIOAM B OTBET HA 3TWU M3MEHeHWsl MOMEHSIOT MecTa
PBIOHOM NOBAM. TO BO3MOXHOE BO3[ENCTBME Ha MECTHOM YPOBHE MOXET MpeCTaBNaTb COOOM yrpo3y Ass NPOLOBONbCTBEHHON
6e30MacHOCTW, KOTOpas B 3HAYMTENbHON Mepe 3aBWCUT OT MOPENpPOLAYKTOB. B 0oOLEM M LienoM, HEKOTOpble MONOXMTENbHbIE
BO3LENCTBUSA M3MEHeHUs KMMaTa ByayT, BeposiTHO, BKIOYaTh YBEAMHEHVEe NMPOLOMKUTENBHOCTU Ce30Ha, BnaronpusTHoro ans
pOCTa PbiObl, CHUXEHWNE YPOBHS CTECTBEHHON CMEPTHOCTU B 3MMHMIA Nepuofd 1 Oornee ObiCTpble TeMMbl pocTa B HGonee Bbico-
KVX LUMPOTax. HeraTuBHble BO3AENCTBUSA OyAyT BKIIOYaTh HapyLIeHMe YCTaHOBMBLUMXCA PENPOLYKTUBHBIX MOAENEeN, MUMPALMOH-
HbIX MapLUPYTOB 1 B3aMMOCBS3€E IKOCUCTEM.

L 2 Pucku, cBsi3aHHblE C MPOAOBONbCTBEHHOM Ge30MacHOCTbIO, B MEPBYIO oyepeab NPOSBATCA HA MECTHOM U Ha-
LIMOHANbHOM YpPOBHe. /ICCNiefoBaHMs NMOACKa3bIBAOT, YTO MPWU YCIIOBUM YMEPEHHOTO V3MEHEHWUS KNMMaTa (noTensieHrie MeHee
yeM Ha 2°C) BCeMVIpHble 0ObEMbI CENbCKOXO3ANCTBEHHOM MPOAYKLUMM B TedeHne nocnegytowmx 100 net OyoyT yaepXmBaTbcs
Ha npennonaraeMom 6a30BOM ypoBHe. TeM He MeHee, pervoHanbHble BO3AENCTBUS OyayT U3MEHSATbCS B LUMPOKOM [Mana3oHe,
npv4eM HekoTopble CTPaHbl, BO3MOXHO, CTONIKHYTCA C COKpaLleHVeM O0ObeMOB MPOM3BOACTBA [aXe B TOM Cllyyae, ecniv OHU
NPVMYT Mepbl N0 afanTauun. 3TOT BbIBOA caenaH C y4eTom bnarotsopHoro Bosaencrsua “CO, kak yaobpeHus”, Ho 6e3 yyeTa
OPYrX BO3MOXHbIX BO3LENCTBUM VI3MEHEHWS KNMMaTa, BKIOYas M3MEHEHWs B MOMYNALMAX CeNlbCKOXO3AUCTBEHHbIX BpeauTenen
1 MO4BbI.

* Haunbonee ysi3BMMble rpynnbl HaceneHus — 6e3semMenbHble, HEMMYLUVE U OTOPBaHHble OT OGLLEeCTBA rpynnbl
nopen. Mnoxve ycnoBms Toproenn, cnabas nMHbpacTpykTypa, OTCyTCTBME AOCTYMNa K TEXHONOrMM 1 MHhopMaLmu, a Takxe BO-
OpYy>KeHHble KOHMNMKTbI OrPaHN4aT BO3MOXHOCTM 3TUX TPYNN HACeNeHus CnpaBUTbCs C NOCEACTBUSMA M3MeHeHNUs KnMaTta ans
CenbCKOro xo3ancTea. Hambonbluer onacHocTy OyayT nofBepraTbCs MHOrMe 13 GeHenLNX ParioHOB MMPa, 3aBUCALLMX OT M30-
TIMPOBAHHbIX CEMbCKOXO3ANCTBEHHbIX CUCTEM B 3aCYLUNMBbIX W MOMY3acyLVBbLIX PaioHaXx. bonblioe YUMo niofden, NoaBepseH-
HbIX 3TOMY 0COBOMY PUCKY, MPOXMBAIOT B CTpaHax AdpuKM, pacnonoxeHHbIx K tory oT Caxapsl, KOxHon, BoctouHon u tOro-
BocTo4HOM A3mK, TPOMUYECKMX 30HaxX J1aTMHCKOM AMEPUKIN 1 HEKOTOPbBIX OCTPOBHbIX CTPaHaX TMXOOKeaHCKOro baccerHa.

* S deKkTUBHbIE CTPATErvM MOryT COAeNCTBOBaTb MOBbILLEHNIO NPOJOBONILCTBEHHOM Ge3onacHOCTU. HeraTtiBHoe
BO3[ENCTBME M3MEHEHNS KIMMaTa MOXHO OrpaHV4MTb MOCPeACTBOM M3MEHEHUs CUCTeMbl PacTEHNMEBOACTBA M COPTOB CeNbCKO-
XO3MCTBEHHbIX PAaCTEHWNI, COBEPLUEHCTBOBAHMSA CUCTEMbl BOLHOMO XO3AMCTBA M OpOLUeHWs, aganTtaumm rpacmkoB ceBa U Mo-
CafikKv 1 NPaKTVKM 00paboTKM MOYBbI, @ TakxKe YIyHLWeHUs CUCTeMbI yNpaBneHnst BOAOCOOPHbIMIN DacceriHaMm 1 NaHMpPOBaHMs
3emM/1enonb30BaHNs. B [OMNONHEHME K peLleHnio Npobniembl  hr3noNorM4eckort OTBETHOW peakUmn PacTeHNA N KMBOTHbIX, CTpa-
Terv MoryT ObITb Takke HaleneHbl Ha COBepLIEHCTBOBaHME CNocoboB afanTaumm CUCTeMbl NPOU3BOACTBA M pacripeneneHus
K KonebaHVsiM 0ObeMOoB ypoXKas.

10.2 W3meHeHwme Knmata
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YPOBEHb MOP$l, OKEAHbI N MPUBPEXXHbIE PAAOHbI

* 3a nocnegHue 100 ner rnoGanbHbIA CPpeAHUI YPOBeHb MOPSi MoBbicuics Ha 10-20 cm.
TeMnbl 3TOro MOBbILLEHWS COCTaBAAT 12 MM B rof, 4To npubnmnsmntensHo B 10 pa3 Oonblie Temmnos,
HabnofdaBLIMXCs B TedeHve nocnegHnx 3000 neT. BnosHe BeposiTHO, YTO 3TO MOBbILUEHME YPOBHS MOpPS
B DOMbLION CTeneHu CBA3aHO C MOBbILLIEHMEM HXHENM rnobanbHOM cpefHen TeMnepatypbl atMocdepsbi
Ha 0,6%+0,2°C B nepuog c 1860 roga no Haww AHW. M3BecTHble Ha CerofHsAWHUA OeHb BO3OEeNCTBUS,
CBSI3aHHble C 3TUM SIBMIEHMEM, BKIOYAIOT MOBbILLEHME TEMMepPaTypbl MOBEPXHOCTU MOPS, TasHMEe MOPCKOro
nbaa, Hannyve OOonblLUEro KOMMYeCcTBa MCNapeHUin 1 M3MEHEHWS B MOPCKOW MULLEBON CETU.

* CornacHo NporHo3am, CoCTaBlieHHbIM Ha OocHoBe mopenen, K 2100 ropy cpepHUN ypo-
BeHb MOpSsi MOBbICUTCA Ha 9-88 cM. D70 Oy[eT BbI3BaHO TEMIOBLIM PACLUMPEHNEM BOMbI B OKeaHe U
NPUTOKOM MPECHOW BOfbl, BbI3BaHHbIM TasHWEM NeHUKOB W NeAsHOro nokpoBa. Temrbl, Maclitabbl 1
HanpasneHne M3MeHeHUs YPOBHA Mopsi OyayT BapbMpOBaTbCS B OTAESbHbIX MECTax U permoHax B 3aBu-
CMMOCTW OT 0CODEHHOCTEN NMPUOPEXHON MOMOChI, U3MEHEHWS TEYEHWI OKeaHa, Pasnu41in B NpUIMBHO-
OT/IMBHBIX CUCTEMAX U MAOTHOCTU MOPCKOW BOAbI, @ TakxXe BepTMKalbHOro ABMXXeHMs Cylwun. 1o nporHo-
3aM, ypoBeHb Mops OyAeT NPoLoMKaTh MOBbILLATLCSH B TEYEHME MHOTMX COTEH JIeT Mocse Toro, Kak Tem-
nepatypa atMochepbl CTabunmsmpyetcs.

L 2 MpnbperxHble 30HbI U HeGonbLUNE OCTPOBA ABAAIOTCA OCOGEHHO YA3BUMbIMU. B TeyeHve
NoCnefHVX AecaTUneTin BeperoBble TePPUTOPUM NPeTeprneBani NPOLECChl BUAOU3MEHEHWS U MHTEHCVB-
HOrO OCBOEHWSI, B pe3ynbTaTe Yero OHW cTanu Gonee ysa3BUMbIMK K MOBLILEHMIO YPOBHA Mops. Pa3su-
BaloLLMeCs CTpaHbl C Ux Honee cnabor 3KOHOMUKOWM U OpraHM3aUMOHHONM CTPYKTYPOV NOABEPraloTcs ca-
MOV CEPbe3HOM OMacHOCTW, OAHAKO HU3VHHbIE NMPUOPEXHbIe TEPPUTOPUM  PA3BUTLIX CTPaH Takxke MoryT
ObITb Cepbe3Ho 3aTpoHyThl. 3a nocneaHne 100 net 70% necqaHbix GeperoBbIX MHWA OTCTYNUAKN BriyOb
TeppuTopUm.

< CnTyaumsa ¢ HaBOAHEHUSIMU U NMPUOPEXHOW 3po3uen yXyaLuTcs. BTopXeHne coneHom
BOAbl MOHM3UT Ka4yecTBO M KOMMYECTBO 3aMacoB MPecHoW BoAbl. bonee BbICOKMIA ypOBEHb MOPS MOXET
TakXXe BbI3BaTb IKCTPEMaslbHbIE SBEHNSA, TakMe Kak BbICOKME MPUAMBbI, LUITOPMOBOW HAroH BOAbl 1 Cen-
CMUYeCKMe MOPCKME BOMHbI (LyHamMK), KOTopble B pe3ynibTaTe BbI30BYT Gosiblie paspylleHuit. Mosbile-
HMe YPOBHS MOPS Y>Ke BbI3bIBAET 3arpsi3HeHVe 3aMacoB NpecHou BoAabl B M3paune, TavnaHge, Ha Ma-
NbIX aTofinax, pa3bpocaHHbix Mo Truxomy U MHOMMCKOMY okeaHam M Kapubckomy Mopio, a Takxke B
HEKOTOpPbIX M3 Hanbonee NNOAOPOAHbBIX AeNbT, B YaCTHOCTW, B AeNbTe KUTANCKOM pekn SIHU3bI 1 AenbTe
MekoHra Bo BbeTHame.

L 2 MoBblileHMe YPOBHS MOPS MOXKET HaHeCTU yLuep6 KIoYeBbIM 3KOHOMMUYECKMM OTPaC/ISIM...
OdeHb MHOrO NMPOAYKTOB MUTAHWA NMPOM3BOLMTCS B NPMOPEXHbIX paroHax, NO3TOMY OTpac/b NPOU3BOL-
CTBa MOPENPOLYKTOB, akBaKysbTypa U CenbCKoe XO3fMCTBO ABASIOTC 0CODEHHO ys3BMMbIMUK. Jpyrie cek-
TOpa, NoABEP>KeHHbIE MOBbILLEHHOW OMacHOCTW, — 3TO TYPW3M, HaceneHHble MyHKTbl 1 CTPaxoBoe Aefno
(koTopoe HelaBHO yXe CWUMbHO MOCTPaAano B pesyfbTaTe IKCTPeManbHbIX MOroAHbIX YCoBUN). OXmaa-
emMoe MOBbILLEHWE YPOBHA MOPS NMPUBEAET K 3aTOMIeHMIO BONbLUMHCTBA HU3MH BO BCEM MUpE, HaHeceT
ywepb NprOpPexXHbIM NaxoTHbIM 3eMASAM U BBITECHUT MUAIMOHBI NOLeN 13 NPUOPEXHbIX PErvoHOB U
HeDOOMbLLMX OCTPOBOB.

* ..M NpeAcTaBnATb yrpo3y Ans 340p0Bbs YenoBeka. lNepemMelleHre coobLLecTB C 3aTomneH-
HbIX 3eMeflb, OCODEHHO TeX, Y KOTOPbIX HET AOCTATOYHbLIX PECYPCOB, MOBBLICUT OMACHOCTb BO3HNKHOBEHMS
Pa3NUYHBIX MHMEKLUMOHHBIX, NCUXUYECKMX U Apyrix 3aboneBaHuin. HacekoMble v Apyrve nepeHoCHMKU
OonesHelt pacNpOCTPaHATCS Ha HOBble apearbl 0bUTaHKA. HapylueHne paboTbl cMCTeM KaHanmsaumm, gpe-
Haxka NIMBHeBbIX BOA W cOpoca CTOYHbIX BOL Takxke OyAeT MMeTb onpefefieHHble NOCeAcTBus Ans 340-
pOBbs Yernoseka.

* Cepbe3HOW OMacHOCTU MOABEPrHyTCs LieHHble NpubpeXHble 3KkocucTeMsbl. Ha TeppuTopum
NPUOPEXHbBIX PANOHOB HAaxoAATCs Camble pa3HOOOpasHble U NIOAOPOAHbIE SKOCUCTEMbI, B HAaCTHOCTY
MaHrpoBble fieca, Kopannosble pudbl 1 MOPCKME TpaBbl. HM3Konexalme AenbTbl U KOPanioBble aTonsbl
1N prchbl 0OCOBEHHO HyBCTBUTESIbHBI K M3MEHEHWUSM HacTOTbl M UHTEHCUBHOCTU OCAAKOB W yparaHoB. Ko-
pannbl, Kak npasuno, OyayT pacT AOCTAaTOMHO ObICTPO W CMOrYT He OTCTaBaTb OT MOBbILEHNS YPOBHS
Mopsi, ofHako Ooree BbicoKas TemnepaTypa MOXET HaHecT UM yLuepO.

L 4 OKeaHCKMM 3KOoCMcTeMaM TakXke MoXKeT ObiTb HaHeceH yu.|,ep6 NomMrmo Toro, 4To M3Mme-
HeHne KiMaTa npmnBedeT K MNoBbILLEHNIO YPOBHA MOPA, OHO BbI3OBET, K TOMY Xe, COKpalleHWe NMoKpoBa



MOPCKOro nbAa. bbino oTmedeHo, 4TO B AHTapKTUKe B Mepuof ¢ cepeauHbl 1950-x rogos Ao Hadvana 1970-x rogos ero nio-
Waab yMeHbLIMNach npaktnyeckn Ha 14%. V3meHeHne knvmMaTa Takke NpYBEAET K M3MEHEHMIO CLUCTEMbI KPYroBOPOTa BOAbI
B OKeaHaX, BepTVKalbHOro CMeLLMBaHMS BOAbl V1 BOIHOBOrO pexmma. MOoXHO oxXuaaTb, YTO 3TW nepeMeHbl HeraTMBHO MOBMV-
AI0T Ha OronorMYeckyto NPOAYKTMBHOCTb, 3anachl NUTATENbHbBIX BELECTB U 3KOMOMMYecKylo CTPYKTYPY M yHKLMN MOPCKIX 3KO-
cUcTeM. VI3MeHeHne TeMnepaTypbl MOXET TakxXe Bbl3BaTb reorpaduyeckme casmrin 61opasHoobpasuns, 0CobeHHO B pervoHax,
PaCMoNOXeHHbIX B BbICOKMX LUMPOTaX, rae nepuom, GnaronpusTHbIn Ans pocTa pacTeHnin, BEPOSTHO, yBenu4mTcs (B npeanoso-
KEHWW, YTO KONMYECTBO CONTHEYHOrO CBETA W MUTATENbHbIX BELLECTB OCTAaHeTCs Hem3MeHHbIM). JTioOble M3MeHeHWs aKTUBHOCTY
MnaHKTOHa MOTyT HeraTMBHO BO3[EMCTBOBATb Ha CMOCOOHOCTb OKeaHa MOorfowath 1 HakamnnmeaTb Yriiepod. DTO MOXEeT B CBOIO
o4epedb “OTpasnTbCa” Ha KNMMATUYECKoW cUCTEME U 0CnabuTb UK YBENMYMTL MaclTabbl M3MEHEHUs KnMmaTa.

* Pa3nuuHblie cunbl NpUpoAabl MOBNUAIOT Ha BO3AENCTBUS, KOTOpble OyayT Bbi3BaHbl MOBbILLEHNEM YPOBHS
Mopsi. [prbpexHble TepPUTOPUN ABNSIOTCA AMHAMMYECKUMK crucTeMamu. CeamMeHTaums, dursnyeckan unm bruotudeckas 3aLim-
Ta (Kak, HanpumMep, KopasnoBble pUdbl) 1 Apyrve MecTHble ycroBus OyayT B3anMOLENCTBOBATL C MOBbIWEHNEM YPOBHS MOp-
CKoV BOAbl. Hanpumep, 3anachl NpecHom Bofabl B MPUOPEXHbIX 30HaX OKaxyTcs Gonee nnv MeHee ys3BMMbIMK B 3aBUCMMOCTM
OT M3MEHeHW MPUTOKa MPEeCcHOW BOAbl U ee konuyecTBa. CoxpaHeHve CONfHbIX OOMOT M MaHrPOBbLIX NecoB OyaeT oT4acTu
33BUCETb OT COOTHOLIEHMS MEXJY CKOPOCTbIO CeAMMEHTALMM U CKOPOCTbIO MOBbIWEHWS YPOBHSA MOpS B AaHHOM mMecTe. Bonee
BEPOATHO, 4TO CKOPOCTb CeAMMEHTaLMN OyAEeT NPeBOCXOANTb CKOPOCTb MOBbILEHWS YPOBHA MOPS B PervioHax, boraTbix ocafoy-
HbIMW MOPOAAMM, TaKWUX Kak ABCTPanus, AN KOTOPbIX XapakTepHbl CUSbHble NMPUANBHO-OTAMBHBIE NMOTOKM, HEXENW B PerroHax,
GefHbIX 0CALOYHBIMUN MOPOLAAMM, Kak, Hanpumep, B Kapmbckom BaccenHe.

* [JledTenbHOCTb YenoBeka TaKkxKe OyfeT urpatb onpepeneHHyto posnb. [loporu, CTPoeHVs 1 Apyrie obbekTbl MHbpa-
CTPYKTYPbl MOTYT OrpaHW4MUTL HEraTMBHOE BRMSAHWE OTBETHOW eCTECTBEHHOW PeakLm MPrOpPesKHbIX SKOCUCTEM Ha MOBbILLEHWe
ypOBHS Mopsi. Kpome TOro, 3arpsi3HeHune okpy>KatoLLen Cpefibl, OTIOXeHWe 0Cal04HbIX MOPOA, 1 OCBOEHME 3eMeflb MOBAMSIOT Ha
TO, Kakvm 0bpa3om nprdpexHble BofAbl OyayT pearpoBaTh U KOMMEHCMPOBaTb BO3LENCTBUS, BbI3BaHHbIE M3MEHEHMEM KNMMaTa.

L 2 Inga Toro, 4to6bl aAANTMPOBATLCS K MOBbILEHUNIO YPOBHSI MOPS, CyLLEeCTBYeT MHOXXECTBO asibTepPHATUBHbIX
cTpaTterumn. HyBCTBUTENbHbIE 3KONOrMYECKMe, SKOHOMUYECKME, COLMalbHBIE U KYNbTYPHbIE LEHHOCTM HaXOAATCA B OMAcHOCTU, U
KOMMPOMMWCChI 3A€Cb MOTYT OKa3aTbCsl HEeM30eXHbIMM. BO3MOXHbIE OTBETHbIE CTPATErM BKIIOHAIOT Mepbl 3aLiMThbl (COopyxKeHmne
namb, BOCCTaHOB/EHME AlOH, CO3AaHne MPUINBHO-OTIMBHBIX 30H Nobepexbs), Mepbl aganTaumn (BBeeHe HOBbIX CTPOUTESb-
HbIX HOPM, 3aLLMTa HAXOMALWMXCSH MOJ, YrpO30M KOCUCTEM) W CMaHMpPOBaHHbIe Mepbl “oTCTynneHns” (Npaswna, 3anpeLiato-
e npoBefeHne HOBbIX paboT Ha nobepexbe). HekoTopble CTpaHbl, BktoYas Asctpanuio, Kutar, Huaepnarapl, CoemHeHHoe
KoponesctBo 1 CoefHeHHble LLTaTbl, y>ke co3gany BoLonpUeMHble KOPUAOPbI, Ha TepPPUTOPUM KOTOPbIX CTPOEHWS OyaoyT cHe-
CeHbl C TeM, YToObl AaTb BO3MOXHOCTb LIEHHbIM MPUIIMBHO-OT/IMBHBIM 30HaM Mobepexbs MPoABUHYTLCS BriyOb CTpaHbl. Opyrue
cneumdmyeckie OTBETHbIE Mepbl BKIIIOYAIOT AHOYIyOuUTENbHble paboThl B MopTax, ynydlleHre MeTOLOB BefeHUs pbiIOHOro Xo-
38ACTBa M COBEPLLEHCTBOBAHME HOPM MPOEKTMPOBAHWUS 0ObEKTOB MH(PACTPYKTYPbl, HAXOAALMXCS Ha yAaneHun ot Geperoson
NINHWN.

1.2 W3meHeHwme Knmata
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BUOJIONTMMYECKOE PA3SHOOBPA3UE N SKOCUCTEMDbI

L 2 Buonornyeckoe pasHoobpasne — UCTOYHUK OrPOMHbBIX SKONOrM4eckuX, SKOHOMUYECKMX U
KYNbTYPHbIX LieHHocTeln. COCTaB 1 reorpadu4eckoe pacnpocTpaHeHrie sKkocucteM ByAeT MeHATbCs, Tak
KaK oTheNbHble BUAbl OyAyT pearpoBaTb Ha HOBble YCNOBWA, Bbi3BaHHble M3MEHEHVEM KivMaTa. B To
Ke BpemMsi MOXET NPOV30NTV Lerpafaums 1 dparMeHTaums apeanos oOMTaHNs HEKOTOPbIX BMLOB B OTBET
Ha WMHble aHTPOMOreHHble BO3AENCTBUSA. Buabl, KOTOpbIE He CyMEIoT [OCTaTOMHO ObICTPO MPMUCMOCODUTLCS,
BEPOSITHO, BbIMPYT, YTO OOEPHETCS HEBOCMOMHMUMOW MOTEPEN ANS Halewr MnnaHeTbl.

2 Buabl 1 3KOCUCTEMbI YK€ Havanu pearnposBaThb Ha rrnobanbHoe nortenneHune. YyeHble OT-
METUIIV NMepeMeHbl, BbI3BaHHbIE M3MEHEHWEM KnmaTa, He MeHee YeM B 420 dur3nyecknx npoleccax u
Ouonornyeckmnx BUAAX WK NONynsUMsaX. DTV NepemMeHbl KacaloTcs MUMPUPYIOLLMX BUAOB MTUL, KOTOpble
CTanu npuneTaTb paHblle BECHOW U yneTaTb MO3Xe OCeHblo, yBenudeHns Ha 10,8 OHA NpomLomKuTensHo-
CTW Ce30Ha, BnaronpuATHOro Ass PoCTa CMeLLaHHbIX CafoBbIX PAaCTEHNA B KOHTPONMPYEMbIX YCIIOBUMAX B
EBpone B nepwog ¢ 1959 no 1993 rop, Gonee paHHero HacTyrnieHNs BECEHHEro neprofa pPasmMHOXeHMs
MHOMMX MTUL, U 3eMHOBOAHbBIX U CABUra apeana oOUTaHWs B CTOPOHY CEBepa YyBCTBUTENbHbIX K XOnomdy
0aboyek, XyKOB U CTPeKo3.

* Jleca MepnieHHO apanTUPYIOTCA K U3MEHEHUIO YCIoBUIA. HabniofeH!s, onbiTbl 1 MOAENM Mo-
Ka3blBaloT, YTO YCTOMYMBOE MOBbILIEHWE FNODaNbHOM CpefHel TeMnepaTypbl BCero nuwb Ha 1°C Hera-
TUBHO MOBAMSET Ha (HYHKUMOHMPOBaHME 1 COCTaB NecoB. BMAOBOM COCTaB HbIHELUHMX necoB Oymet
M3MEHATCS. B TO ke Bpemsi, BO3MOXHO, OyayT BO3HMKATb HOBble COMETaHWs BULOB, a ClefoBaTeflbHO U
HOBbIE 3KOCUCTEMbI. [lpyrie CTpecchl, Bbi3BaHHbIE noTensieHnem, OyayT BKOYaTh MOBbILEHVE KONMYeCTBa
BpeAuTenen, NaToreHoB M MoXapoB. Tak Kak Ha TepPUTOPMAX B BbICOKMX LWIMPOTax mnoTenneHne Oymet
MPOVCXOAUTL BbICTpee, HEXeNn B 3KBATOPMabHbIX LUMPOTax, GopeanbHble leca, Kak oXMAaeTcs, noasep-
rHyTCs Gonee HeraTMBHOMY BO3AEMCTBMIO, YeM fleca YMEPEHHOro Mosica U Tponudeckre neca. lpaHvLa
bopeanbHbIX N1ecoB ANAcKM NPOABMraeTcs B CeBEPHOM HanpasfieHnn Ha 100 KMIOMETPOB Mpu MoBbiLLe-
HUW TeMnepaTypbl Ha OAMH rpagyc Llenbcus.

4 Jleca vrpaioT BaXkHylo posib B KNMMaTUYeCKON cucTeme. Jleca — 3TO OCHOBHOW HakonuTenb
yrnepoga. OHu copepxat okono 80% Bcero yrnepofa, HakoMAeHHOro B 3eMHOM PacTUTENBHOCTM, U OKO-
no 40% yrnepofa, HakomMjeHHoOro B rno4se. bosbluoe KONMM4eCTBO Yriepona MOXeT BblAeNATbCA B aTMOC-
(bepy BO Bpems MpoLecca nepexopa OT OOHOrO TWMa feca K APYroMy B TOM Cjlydae, KorAa CKOpOCTb Bbl-
LeneHrs yrnepofa B pesynbTate rmben fepeBbeB NPEBOCXOAWT CKOPOCTb €ro MOrfOLWEeHMs B pe3yfbTaTe
pereHepaLn 1 pocTa. Jleca Takxe OKa3blBaloT HEMOCPEACTBEHHOE BO3AENCTBME Ha KIIMMAT Ha MeCTHOM,
PErvoHanbHOM M KOHTWHEHTaNIbHOM YPOBHe, BNVAS Ha TemnepaTtypy rpyHTa, Npouecc 3BanoTpaHcnMpaLmm,
HEepPOBHOCTb MOBEPXHOCTU, anbbeno (Mnm oTpaxaTtenbHylo CnocobHOCTh), hopMUpoBaHMe 0BNakoB U
BbINafeHne OCafikoB.

* YU10BUSI B NYCTbIHAX U 3aCyLUNUBbLIX M MOJy3acyLUNnBbIX SKOCUCTEMAX MOFyT cTaTh Gonee
3KCTPeManbHbIMU. 33 PeAKVM UCKITIOYEHVEM, OXMAAETCS, YTO MYCTbIHM CTaHyT elle Oonee Xapknmu, HO
BIaXXHOCTb B HWX MOBBICUTCA HE3HAYUTENbHO. bonee BbiCoKas TemnepaTypa MOXET CO3AaTb Yrpo3y BbIMU-
pPaHNA OpraHV3MOoB, KOTOpble MPaKTUYECKW MCHepnany pe3eps CBOEW TEemI0yCTOM4MBOCTH.

* B paiioHax MacTOULLHBIX YroAui MOXeT U3MEHUTbLCS MPOAOIKUTENbHOCTb Ce30Ha, bna-
ronpusiTHOro Ansi pocrta pacteHun. Mactbuila obecnedrBaoT KopmMaMn npumepHo 50% MUPOBOro
MOrofioBbsl CKOTa U OAHOBPEMEHHO SIBAISIOTCS PaOHaMM BbiMaca AMKUX XMBOTHbIX. CABUMMA TeMmepaTypbl
1 BbINafeHNe 0CaflkOB MOXET CMECTUTb FPaHWLLbl MeXAy JyramMu, KyCTapHUKOBBIMW 30HaMM, Necamn U
APYTMMI 3KOCUCTEMaMK. B Tponuueckmx permoHax nofobHble M3MeHeHWs LMKIOB 3BanoTpaHCnmnpaumm
MOTYT CUNIbHO CKa3aTbCsi Ha MPOAYKTVMBHOCTM 1 BUOOBOM COCTaBe.

2 FopHble pervoHbl y)XKe UCMbITLIBAIOT 3HAYMTENbHbIN CTPecc, 0Oy CIOBIEeHHbI aHTPOMOreH-
HOW AesATeNbHOCTbIO. [1POrHO3MpyeMoe CoKpaLlieHne NefHKOB, 0bfacTel BEHHOM Mep3MoThl U CHEXHO-
ro NOKPOBa B AaSlbHelLleM OTPULLATENbHO CKaXeTCA Ha YCTOMHMBOCTM MPYHTa W MMAPONOrMHeckmnx cucre-
Max (OOMbLIMHCTBO OCHOBHbIX PeqHbIX CLUCTeM OepyT CBOE Hadano B ropax). Tak Kak BuAbl 1 3KOCUCTe-
Mbl BbIHY>XX[eHbl nepemMeLLatbcs “BBepX Mo CKIIOHY”, TO TeM BWAaM, KOTOPble y>Ke OrpaHuYeHbl FopHbIMY
BEPLUMHAMM, BO3MOXHO, Hekyfda OyaeT MUrpUpoBaTh, Y OHW MPOCTO BbIMPYT. LaHHble HabnoaeHn no-
Ka3blBalOT, YTO rpaHuLLA MPOM3PaCTaHUs HEKOTOPbLIX BUAOB PACTEHMI MEPEMELLAETCH BBEPX MO CKIIOHAM
AnbM CO CKOPOCTbIO OT OAHOrO A0 YeTblpex MeTPOB 3a AeCATUIEeTME U YTO HEeKOTOpble BbICOKOrOpHbIe
BMObI YXe McHe3nn. HeraTBHOe BO3[ENCTBYME TakKe 3aTPOHET CenbCkoe XO3ANCTBO, TYPU3M, MMApO3Hep-



FeTuKy, Neco3arotoBkM 1 Opyrme Buabl 3KOHOMWYECKOW AesTenbHOCTA. HpO,EI,OBOJ'IbCTBeHHaFI 1 TonnvBHasa 6asa MecTHoOro Hace-
NeHna Ha TeppUToOprn MHOIMMX Pa3BUBAIOLLINXCA CTPaH MOXET OKa3aTbCA I'IO,EI,OpBaHHOl;I.

* Kpuocdepa Oyner npogomkaTth cokpawaTbes. Kprocdepa, Ha KoTopyto npuxoamtcs nodt 80% Bcert npecHom
BO[bl, BK/IIOHAET B CeOs BECb CHET, Nefl N MHOTONETHEMEP3NbIA TPYHT 3emnn. MHOroneTHeMep3nbii FPYHT OTTaMBaEeT Mo BCEMyY
MUpY — Aaxe BOKPYr cMbmpckoro o3epa bavikas, caMoro XosfofHOro Mecta B CeBEpHOM MOMyLapyn, — Hapylas WHhpacTpyK-
Typy 1 BbIcBOOOXAAs AOMOMHUTENBHOE KONMYECTBO yriepofa 1 MeTaHa B aTMocdepy. [opHble NefHWUKX Takke COKpaLaloTCs:
NOYTV ABe TPETbWX NEeJHNKOB [MManaes OTCTYNWAM 3a NocneaHee AeCATUNEeTUE, a NeAHVKN B AHOax oTCTynunn elle Gonblue
NN BOBCE UCHE3NN. Takas Xe y4acTb MOCTUrHET Gnmsnexalime 3KoCMcTeMbl 1 COODLLECTBA, a TakKe Ce30HHbIE peyHble CTOKM
1 BOAOHbIE Pecypchbl, KOTOpbIE, B CBOIO O4epefb, MOBAMSIOT Ha MMOPOSHEPreTUKY M CebCkoe X03AMCTBO. J1aHAWadT MHOIMVX Bbl-
COKOFOPHbIX MAaCCMBOB 3HA4YUTENbHO U3MeHUTCA. CoKpalleHre MOPCKOro Nef0BOro NMOKPbITUS MO3BOMUT NPOASINTL CE30H HaBW-
rauMm B HEKOTOPbIX peKkax 1 NpUOPEXHbIX perroHax. ToNlMHa NefloBOro NoKpoBa B MOPSX APKTUKM YMeHbLUMMACh 3a noce-
OHve Tpu gecatmnetns Ha 40%, a ero nnowanb — Ha 10-15%. W BMecTe C TeM, HECMOTPSA Ha 3TW NOPasUTENbHbIE M3MEHEHWH,
B peHnaHamu n AHTapktnke B nocnegyowme 50-100 net 3Ha4YmUTeNbHbIX M3MEHEHUM NefoBOro MOKPOBa He OXMAOAeTcs.

* Mnowaab HeNPUIMBHbLIX 30H NoGepeXbsl TakXKe cokpaTuTcs. OTKPbITbe BOAHbLIE NPOCTPAHCTBA W BOAHO-HoM0TIC-
Thle TEPPUTOPUN AAIOT NPUCTAHULLE W CIyXKaT MECTOM Pa3MHOXEHWUS MHOMMX BMAOB. OHM Takxke MOMOraloT YyHLnTb KadyecTBo
BOAbl 1 BOPOTLCA C HABOLHEHWAMM U 3acyXaMu. MccneqoBaHWs, NpoBefeHHbIe B HEKOTOPbIX CTpaHax, AAloT OCHOBaHWS Mpep-
nonaratb, YTo ©onee Tenmblin KNMMaT OyAeT COAENCTBOBaTb MCHE3HOBEHMIO BOAHO-0OOMOTUCTBIX YroAui B pesynbTate Oonee
CUNBHOTO MCnapeHns. Bbi3biBas M3MEHEHWS TMAPOSIOTMYECKOrO PEXMMA, U3MEHEHME KMMaTa CKaXeTcs Ha buonormyeckumx,
BUOreOXUMUHECKNX 1 TUAPONOIMHeCKNX PYHKLMSX STUX 3KOCMCTEM, a TakKe Ha UX reorpacuy4eckom pacnpocTpaHeH U,

* AHTponoreHHas AesATeNbHOCTb MOXET MOMOYb NMPUPOAHbIM 3KOCMCTEMaM afanTUpoBaTbCsl K M3MEHEHUIo
knumarta. Co3faHne ecTecTBeHHbIX MUMPALMOHHBIX KOPUAOPOB W OKasaHue NOMOLLM OTAENbHbIM BUAAM B MX MUrPaLMm MOXeT
NPUHECTM NeCHbIM 3KOCUCTEMAaM OrnpefieNieHHyto Nosb3y. J1eCOBOCCTaHOBMEHME M “KOMMNEKCHas cucTeMa” BopbObl C Noxapamu,
BpeamTensMu 1 6onesHsMu Takxke MOryT BHECTU CBOW MO3UTMBHbLIN BKNad. MacTOULLHbIE Yyrofbs MOXHO COXPaHUTb MyTem
aKTVBHOW CenekLMn OTAENbHbIX BULOB PACTEHWUIA, OCYLLECTBIEHWUS KOHTPOMS 3a KOHLEHTpaLVen BUAOB, a Takke MpUMEHeHMs
HOBbIX METOAOB BbiNaca CKoTa. BoAHO-00MOTUCTbIE 30HBI MOXHO BOCCTAHOBMTL MM Aaxe Co3fdaTb. 3eMAK, NoABepriumecs
OMNyCTbIHMBAHMIO, MOTYT NyyLLe afanTMpOBaTbCs K M3MEHEHWIO KMaTa, ecnn OyAeT NoaaepkMBaTbCa NPaKTVKa CoXpaHeHNs 3a-
CYXOYCTOMYMBbIX BUAOB 1 GOpbObI C 3p03nel NoYBbI.

12.2 W3meHeHwme Knmata
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BOJAHbBIE PECYPCbI

L 2 M3meHeHMe xapakTepa BbiafgeHUsi 0CafKoB Y)Ke OKasasio HeraTMBHOE BO3[EeNCTBME Ha
BOAHble pecypcbl. [ns CPefHNX 1 BbICOKMX LUMPOT CEBEPHOro MOMyLLIApUs XapakTepHo Bce OorbLuee U
Oornbliee KONMYECTBO MPOMMBHbIX AOXAEN WU CHEronafos, B TO BPeMs Kak B TPOMMKax M cybTponmkax
0boux nonyLapuii KONMHECTBO JOXKIEN COKPATUIOCh. B 0BLWMPHBIX parioHax BoctodHowm EBponbl, 3anaf-
HoM Yactn Poccuu, ueHTpansHon KaHnaabl 1 KanndopHMKM, NMKOBble 3HAYEHNst PeYHbIX CTOKOB CABUHY-
NNCb C BECHBI Ha 3MMY, Tak Kak Oorbliee KOMMYECTBO OCafKOB BbIMaAaeT B BMAE OOXASA, a He CHera,
N CnefoBaTenbHO ObiCTpee AOCTUraeT pycna peku. Mexay Tem, obwmr obbem BOAbl B KPYMNHENLWMX
OaccenHax peku Hurep, o3epa Yag n pekn CeHeran cokpatuncs Ha 40-60%.

* M3meHeHMe KNMMaTa nNpuBepeT K BbiNafeHUIo GoNbLUEro KonMyecTBa 0CafAKoB, a Takoke K
GonblueMy mMcriapeHuto. B obuem 1 Lenom, 310 YCKOpeHue rMaposiormyeckoro uvkna npveeget K 6o-
nee BRaXHOMY KMMaTy BO BCEM MMpe. Bompoc 3akniodaeTcs B TOM, MonafeT fx 3Ta Bfara B KOHeu-
HOM uTOre TyAa, rAe OHa HyXHa?

* KonuyectBo ocafKoB, BEPOSITHO, B OAHUX pafioHaX YBENUYUTCH, B APYINX YMEHbLUUTCS.
CocTaBrneHVie permoHasnbHbIX MPOrHO30B OCIIOXHAETCS 4Pe3BbIHaNHOW CIOXHOCTbIO TMAPOSIOrM4eCcKoro
LVKNa: M3MeHeHVe xapaKkTepa BbINafeHNA OCafKoB MOXET HeraTMBHO CKa3aTbCA Ha MOBEPXHOCTHOW BMaX-
HOCTW rpyHTa, OTpaaloLLien CNoCoOHOCTM 1N PaCTUTENBHOCTM. DTO 3aTeM CKaXeTcs Ha npolecce 3BanoT-
paHcnupaummn 1 0bpasoBaHms 00NakoB, YTO, B CBOK O4epefb, NOBMMSET Ha KOIMYECTBO 0CafikoB. Kpome
TOro, ruaponormyeckas cMcteMa pearvipyet He TOfIbKO Ha M3MeHeHVe KnmaTa M CxeMy BblnafeHuns
0CafKOB, HO M Ha aHTPOMOreHHyIo LesTeNbHOCTb, B HYaCTHOCTU Ha obe3neceHne, ypbaHM3aumio v vpes-
MepHOe MCMoMb30BaHMe BOOHbIX PECYPCOB.

* M3MeHeHMe cucTeMbl BbINaAeHUs 0CafKoB CKaXKeTcsl Ha KonmyecTse BoAbl, koTopasi Mo-
XKeT ObITb 3afepkaHa rpyHToM. MHorve Knmmatudeckme MOAENN AaloT OCHOBaHWe MpeanonoxXuTb,
4TO JIMBHW, KaK MPaBWo, CTaHyT Bonee MHTEHCVMBHBIMW. DTO MPUBeLET K YBENNYEHMIO CTOKOB 1 KOMU-
4ecTBa HaBOLHEHWN N B TO Xe BPeMs CHWU3WUT CNoCOBHOCTb BOAbI MPOCa4YMBATLCA B MPYHT. VI3MeHeHue
Ce30HHbIX pacnpeaeneHnin 0CafKoB MOXET HEraTMBHO CKa3aTbCA Ha PErvioHanbHOM pacnpefeneHnn Kak
FPYHTOBbIX, TaK 1 MOBEPXHOCTHbIX BOA. Ha MECTHOM ypOBHe KONMYeCTBO 3afep>kaHHoOW BoAbl OyaeT no-
NOSHUTENBHO ONPEAENATLCA PACTUTENBHOCTBIO U (U3MNYECKMMY CBOMCTBaMM “30HbI 3axBaTa”.

* Yem cywie knmMmat, TeM YyBCTBUTENIbHEe MeCTHas rugponorus. [py cyxom knmmarte cpas-
HUTENBbHO Marble M3MeHeHWUs TeMnepaTtypbl 1 KONMYecTBa BbiMafeHNs OCaAKOB MOMYT BbI3BaTb CPaBHU-
TenbHO OorbluMe M3MeHeHWs oObeMa CTOKOB. 3acCyLUNMBbIE M MOMy3acyLlnmBble pervoHbl ByayT nostomy
0COOEHHO HyBCTBUTENbHBI K COKPALLEHMIO KOIMYECTBA OCALKOB 1 MOBBILLIEHWNIO UCMAPEHMS 1 TpaHCnmpa-
UMK pacteHnn. MHorve knMMaTtu4eckme MOAENV NO3BOAAIOT MPOrHO3MPOBaTb YMeHbLUeHVe CpefHero
YPOBHS 0OCafkoB B pervioHax C 3acylWwnmsbiM knnumaTom B LleHTpanbHom A3unun, CpefrzeMHOMOPbE,
tOxxHOM Adpuke 1 ABCTPanuu.

* B pervoHax, pacrofio)eHHbIX B BbICOKMX LUMpPOTaX, B pe3ynbraTe yBenn4yeHUs ocafKoB
00beM CTOKOB MOMXKET YBENUUUTLCA. Ha CTOKM TakKe MOBMIMSET CHUXEHWE NHTEHCMBHOCTM CHEronafoB,
oTCyTCTBME ryBOKOr0 CHEXHOrO MOKPOBa, COKpaLLieHe NeAHNKOB, B OCODEHHOCTM BECHOM 1 NIETOM, Korfa
CTOKM 0BbIYHO MCMOMb3YIOTCA B MMAPO3HEPreTVKe U CeNbCKOM XO03MMCTBE. Bce mopenu, Boccosfatolume
M3MEHEeHMe KNMMaTa, MoKa3blBaloT YBENMYEHWE NOYBEHHOW Bar B BbICOKMX CeBepHbIX LimpoTax. Co-
rnacHo OOonbLMHCTBY MOAENeN, BNaXHOCTb MOYB YMEHbLUMTCA B fIeTHee BPEMS B CEBEPHbIX U CPeLHMX
LUMpPOTax, BKIlO4as HeKOTOpble BaXkKHble PaMOHbI, rAe BbIPalLMBAOTCA 3epPHOBbLIE. DTU MPOrHO3bl HOCAT
Oonee cornacoBaHHbIN XapakTep B cflydae EBpomMbl, 4eM B Criydae AMEPUKM.

* Bo3pencTBMa Ha TPONUYECKMIA MOSIC NPOrHO3UPOBATb CIIoXKHee. PasfnyHble KIMMmaTieckme
MOeNV OaloT PasfnyHble pe3ynbTaTbl B TOM, YTO KaCaeTCs MHTEHCUBHOCTA U PACMpOCTPAHEHUS TPOMW-
yeckux Joxpaen B Oyayllem. TeM He MeHee, oxmaaeTcs, 4To B KOxHoM Asum Oynet Bbinagath Honblie
0CafIkOB B Mepumof, C MIoHS Mo aBrycT, Toraa kak B LleHTpanbHon AMepuke B TeHeHWe STUX Xe Mecales
JOXAeN OXUAAeTCH MeHbLLUe.

* HoBbI peXxMM CTOKOB BOA, M UCMapeHUsi OKaXKeT HeraTMBHOE BiMsIHME Ha MpPUPOAHble
3KOCUCTEMbI. DKOCUCTEMbI NMPECHOBOLHbBIX PECypCcoB DyAyT pearvpoBaTh Ha M3MeHeHue pexirma naBof-
KOB ¥ ypoBeHb BOAbl. V3MeHeHVe TemnepaTypbl BOAb! M TEMMIOBOW CTPYKTYPbl MPECHOBOAHBIX BOAOEMOB
MOXeT HEeraTMBHO CKa3aTbCAl Ha BbDKMBAHMM M POCTE YUCTIEHHOCTM HEKOTOPbIX OPraHM3MOB, a Takxke Ha
pa3Hoobpasun 1 NPOAyKTUBHOCTL 3KOCUCTEM. VI3MEeHEeHMe CTOKOB, MOTOKOB MPYHTOBbIX BOZL, M OCaAKOB,



nonafgatolnx HenocpenctBeHHO B O03epa 1 pydla pek, NMOBJIINAET Ha NuTaTesibHble BelleCTBa M KOJIN4eCTBO PaCTBOPEHHOIO
Kncnoponda, a diegoBaTtefibHO N Ha KadeCTBO W MpOo3padyHOCTb BOAbI.

L 2 BopoxpaHunuia v Konoaubl OyayT Takke 3aTpoHyTbl. O6beM MOBEPXHOCTHBIX BOA, COKPATUTCS, Tak KakK JIMBHe-
Bble AOXAW 1 OMOM3HW CNOCODCTBYIOT 3aUfeHMIO, YTO NMPUBEAET K CHUXKEHWIO BMECTUMOCTW BOAOXPAHWANLL. [MoBbILLEHWe KO-
NNYeCTBa NMBHEBbLIX AOXAEW M MaBOAKOB MOXET Takxke MPMBECTU K TOMY, YTO Oorbluee KONWMYeCTBO BOAbI YMAET NPOCTO B
CTOK. B Donee otpaneHHoOM nepcnekTBe BOLOHOCHbIE CHOW TakXXe MCMbITAlOT HeraTuBHoe Bo3fencTBmne. KayecTBo Bofbl, BO3-
MOXHO, TakXXe M3MEHWTCS B OTBET Ha M3MeHeHMe KOAMYeCTBa M pexmmMa BbINafeHNs OCaflkoB.

* MoBbileHNe YPOBHSA MOpPsSi NPMBEAET K TOMY, YTO MOPCKUe BoAbl BTOPrHyTCs B NpubpexHbie NpecHOBOAHbIe
BoAoeMbl. [prbpexHble NPeCHOBOLHbIE BOJOHOCHbIE CJTIOM MOTYT ObITh 3aCONEHbl MPK MOBBILEHWM YPOBHS COMEHbIX MPYHTOBbIX
BoA. MepemellieHrie POHTa COMeHbIX BOA, BBEPX MO YCTbAM PEK HEraTMBHO CKaXeTcs Ha paboTe coopykeHu no 3abopy npe-
CHOW BOfbl, PACMONOXEHHbIX BBEPX MO TeYEHMIO, PbIOHBIV MPOMBICEN B COIOHOBATLIX BOAAX W CENbCKOe XO3ANCTBO.

* CokpallieHne BOAHbIX PecypcoB OKaXKeT HeraTMBHOe BO3[ENCTBME Ha JIIOJeN, Cenbckoe XO3SMCTBO U OKpYKa-
lolyto cpepy. Yxe okono 1,7 MUAAnapaa Yenosek — TPeTbs YacTb HACeNeHWs MUpa — MPOXMBAIOT B CTPaHax, rae CyLlecTBy-
eT npobnemMa BogocHabxeHWs. OTa umdpa, cornacHo nporHosam, Bo3pacteT k 2025 rogy Lo NATW MUNAMAPAOB. V3mMeHeHue
KMMaTa yCUIIUT CTPECC, BbI3BAaHHbIN 3arpsi3HeHVeM OKpPYXKalolen Cpefbl N POCTOM YUCIEHHOCTU HACENeHWUs U SKOHOMUIKM.
Hanbonee ys3BMMble PErmoHbl = 3aCyLUNMBbLIE U MOJMy3acyLMBble, HEKOTOPbLIE HU3MHHBIE MPUOPEXHbIE TEPPUTOPUN, AENbTh
1N Manble OCTPOBa.

L 2 MpoGnembl MOryT ycyry6uTbcs BCieAcTBue psiaa AOMONMHUTENbHbIX akTopoB. CBA3M MeXay M3MEeHeHVeM Kin-
MaTa, BOAHbIMW pecypcaMm, NPOM3BOACTBOM MPOLYKTOB MUTaHUA, POCTOM YUCIIEHHOCTU HaceleHNs M 3KOHOMWYECKUM POCTOM
MHOTOYUCTIEHHbI 1 CNIOXHbI. OfHaKo, Cyaa Nno BCeMy, M3MeHeHWe KIMMaTa NpuBeaeT K YBENMYEHNIO HampaXXeHHOCTU B 3KOHO-
MVIKe 1 MOAUTIKE, OCOBEHHO B PerroHax, KoTopble yKe MCMbITbIBAIOT HEXBATKY BOAHbIX PecypcoB. Llenbiit psg BaxkHbIX BOLAHbBIX
CUCTEM PacronaraloTcs Ha TepPUTOPUAX ABYX WM Oonee CTpaH, YTO B HEKOTOPbIX CIy4asx yXe MpUBeno K MexXayHapoaHbiM
KOHMMMKTaM.

L 2 CoBepLUEHCTBOBaAHNE CUCTEMbI YNpaBlieHUs BOAHLIMU pecypcamMu MOXET COAENCTBOBaTb CHVDKEHUIO CTeNeHn
yA3BUMOCTU. HeoOXOAMMO OCBanBaTh HOBble BOAHbIE PECYypChbl U MCMOMb30BaTh Oonee 3dekTMBHO CyliecTByiolme. [Jonro-
CPpOYHble CTpaTervn B 06nacTvi perynmpoBaHus MpPeasioxkeHus 1 Crpoca BKIIOYAIOT: HOPMbI M TEXHONOMM NMPSIMOrO KOHTPOSS 3a
3emMfie- 1 BOLOMOSb30BaHNEM, Mepbl CTUMYNMPOBAHNSA, HANOMW Ha LesTeNbHOCTb, KOTOpas HaHOCWUT KOCBEHHbIN yLliep®d BOAHbIM
pecypcam, CTPOUTENbCTBO HOBbIX BOAOXPAHWAMLL 1 BOAOMPOBOLAOB B LIENAX YBENMHEHNS HaNWYMA BOOHbIX PECYpPCOB, YAyYLleHue
BOLOXO3AMCTBEHHbIX Onepauni 1 y4pexaeHnn, a Takxke COAENCTBME MPUMEHEHMIO MECTHLIX WAV TPAAWLMOHHBIX PeLleHU.
[pyrve agantaumoHHble Mepbl MOTYT BKIIIOHAaTb AEATENbHOCTb MO COXPAHEHWMIO MPUOPEXKHON PaCcTUTENbHOCTM, BOCCTAHOBMIEHMIO
€CTEeCTBEHHOrO COCTOSIHVIS pycen pek M COKPaLLeHWo 3arpsi3HeHns BOabI.

13.2 W3meHeHwme Knmata
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3JO0POBbLE YEJIOBEKA

* OXXnpaeTtcs, YTO U3MeHeHMe KIMMaTa B 3HAYUTENIbHOW CTerneHn CKaXkeTcsl Ha 340poBbe
yenoBeka. OOLEeCTBEHHOE 3[PaBOOXPAHEHNE 3aBUCUT OT HaNM4Ms JOCTAaTOYHOMO KONMYECTBa NPOAYyKTOB,
©e30nacHOM NUTLEBON BOfbl, HAOEXHOro KPOBa, XOPOLUMX COLMANbHbIX YCIOBUIA M COOTBETCTBYIOLIMX
coumanbHbIX U 3KONOMMYECKMX BO3MOXHOCTEN Ans 6opbObl ¢ MHMEKUMOHHbIMK BonesHamu. Knumat
MOXET HeraTMBHO MOBUSATbL Ha BCE 3T (hakTopbI.

* TennoBble BOMHbI CBA3aHbI C CEPAEYHO-COCYAUCTBIMU, PECMPATOPHBIMU U ApyruMn 6o-
nesHsMW. OXNIAeTcs, YTO ypoBeHb 3a00neBaeMoCTV M CMEPTHOCTM, BbI3BaHHbIX 3TUMM HeflyraMu, MoBbl-
CUTCH, OCODEHHO CPeam MOXWIbIX MPYNM HaceneHus 1 OefHbIX CNIOeB HaceneHWs B ropofax. B 1o Bpems
KaK Havborbllee MOBbILLEHWE CTPecca, BbI3BAHHOMO XapoW, OXWAAETCH B ropofax, PacrnonoXeHHbIX B
CpefHNX W BbICOKMX LUMPOTaX, MArkMe 31Mbl B 30HE YMEPEHHOrO KiMMaTa, BO3MOXHO, MO3BOMAT COKpa-
TWUTb KONMYECTBO Clly4aeB CMEePTW OT Xonofa.

* CokpalleH/e 3arnacoB NpPecHoW Bogbl U U3MeHeHUe KIMaTta MOryT HeraTUBHO CKa3aTbCsl
Ha BOAHbIX pecypcax v CaHUTapPHOM KOHTpoJie. DTO B CBOK O4Yepefb MOXET MPMBECTM K CoKpallle-
HMIO 0OBbEMOB MUTLEBOW BOAbI M BOAbI AN MbITbsl, CHUXKEHNIO 3(HEKTUBHOCTM MECTHbBIX KaHaM3aLUMOoH-
HbIX CUCTEM U YBENUYEHMIO KOHLUEHTPpaUmMmn BakTepuin 1 Apyrnx MUKPOOPraHM3MOB B MMEIOLENCs B
HanMuuM HeobpaboTaHHOW Bode. HexBaTKa BOAbl MOXET MPUBECTM K TOMY, 4TO Ntoau ByayT ncnonb3o-
BaTb WCTOYHWKN MUTbEBOM BO[bl XYALWEro Ka4ecTsa, Takme Kak peku, KOTopble 3a4acTylo 3arpsi3HeHbl.
Kak crefcteve, BCe 3TW akTopbl MOMYT MPUBECTU K YBENWMYEHMIO PACcnpOCTPAHEHHOCTM OCTPbIX KMLLIEY-
HbIX 3aboneBaHnn.

* Jlto6oe noBbIWEHMEe YacTOTbl M UHTEHCUBHOCTU 3KCTpeManbHbIX siBrieHui Gypert npepn-
CTaBnATb onpepeneHHyto yrpo3sy. TennoBble BOMHbI, HABOAHEHWS, yparaHbl U 3acyXm MOTYT SBUTHCS
NPUYMHOM CMEPTU N YBEYWM, BbI3bIBaTb OO, MUrpaLMio HaceneHus, BCMbIWKK 3aboneBaHu 1 ncu-
Xnyeckme HapylleHusa. XoTa y4eHble M He yBepeHbl B TOM, Kak MMEHHO V3MEeHeHMe KnmaTa CKaxeTcs
Ha YacToTe BO3HMKHOBEHWS yparaHoB, OHW, TeM He MeHee, MPOrHO3MPYIOT, YTO B HEKOTOPbIX PervoHax
OynyT HabnoAATLCA HABOLHEHWS 1K 3acyxu. K TOMy Xe, OXMLAeTCs, YTo CUTyaLms C NpUbpexHbIMA Ha-
BOOHEHVSIMA YXYLLUMTCA B CBSA3M C MOBbILEHUEM YPOBHS MOPSI, €C/IN TOMbKO MpW 3TOM He ByayT NpUHATS
Mepbl MO MOLEPHM3aLMK c1ucTeM OeperoBon 3alLnThl.

* MpopoBonbcTBeHHas 6e30MacHOCTb MOXKET ObITb NMOAOpPBaHa B YA3BUMbIX pervioHax. CHu-
>KeHVe MPOM3BOLCTBA MULLEBbLIX NMPOAYKTOB Ha MECTHOM YpPOBHE MpuBefdeT Kk OonblueMy HefoedaHWio v
rofiogy, YTo OyAeT OTpaxaTbCa B TedeHWe ANUTENbHOTO BpeMeHM Ha 340pOBbe HaceneHus, 0CoBeHHO Ha
[eTax.

¢ Bbicokne TemnepaTypbl MOTFYyT NPUBECTU K N3MEHEHMIO reorpaduryeckoro pacrnpocrpaHe-
HUSl BUAOB, SIBMSIIOLUMXCS NepeHoc4yMKaMn 3a6oneBaHunin. B Oonee Tenmbix YCIOBMSAX KOMapbl, KneLiu
1 TPbI3yHbl MOTYT pacluMpWTb CBOW apean obutaHus Ao Gonee BbICOKMX WMPOT U BoMbLMX BbICOT. Mo-
Jen, BOCCO3Jalolime BO3AENCTBYUA, Bbi3BaHHbIE U3MEHEHMeM KIIMMaTa, MOKasbiBaloT, YTO HaubosbLume
V3MEHeHMS B MOTEHLMANbHbBIX BO3MOXHOCTAX Mepeaady Manspum nponsonayT — Kak mo LWMpoTe, Tak U
MO BbICOTE — Ha rPaHULIE HbIHELIHEM OMACHOM 30Hbl PaCNpPOCTPAHEHMS M