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N3MeHeHMe rnobanbHOro KiMMaTa U BoaHble pecypcbl
Ilo marepuanam nokianoB BcemupHoii mereoposnoruueckoit opranuzamnuu, opomropst FOHEIT
«V3MeHeHue Kumata» u Jip.

KnumaTtudyeckass cucrema

KnumaTtuueckas cucrema 3emiid 0XBaThIBaeT atMocepy, OkeaH, cyiry, kpuocdepy (Jieq u cHer)
n O6uochepy. CxemaTtuueckoe H300paKEHHE €€ COCTABHBIX 4YacTed W JCHCTBYIOIIUX B HEH
MPOLIECCOB IPEACTABICHO HAa pUCYHKe. KiuMaTr OnuchIBaeTcs TAKUMU XapaKTEPUCTUKAMH, KaAK
TEMIIepaTypa, KOJIMYECTBO BBHIIANAIONINX aTMOC(HEPHBIX OCAIKOB, BIAXKHOCTh BO3IyXa W IIOYB,
COCTOSIHME CHEXHOTO U JIEJIOBOI'O MIOKPOBAa U MHOTHE Apyrue. KiuMar nocTostHHO MEHseTCs MO
JNEHCTBHEM MHOXKECTBA PA3JIMYHBIX €CTECTBEHHBIX (pakTopoB. HOBBIM CYIIECCTBEHHBIM
(dakTopoM, BIUSIONIMM Ha KJIMMaT 3eMiu Bce cuibHee B mociennue 200 ner, crana
yeyioBedeckas AesTenbHocTh. Ee BozneiicTBUE OOYCIIOBIEHO TaK Ha3bIBAEMBIM NAPHUKOBLIM
agpgpexmonm.
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MameHeHa Ha NoBsfHOCTH 3enni: oporpadim,
3EMNLNONBI0BAHNE, BETETILLIN, SKOCHCTEMB!

Hamenenim & okeane:
Uppkynaums, Suoxumms

HcTtowink: IPCC 1995.

MapHukoBbIN 3chdekT

Eme B 1827 rony dpaniy3ckuii yueHsii @ypbe omucan mapHUKOBBIH 3¢ddexr: atmochepa
MPOIYCKaeT KOPOTKOBOJIHOBOE COJTHEUHOE W3JIyYCHHUE, HO 3aJEP)KUBACT OTPAKEHHYIO 3emileit
JUIMHHOBOJIHOBYIO TEIUIOBYIO dHepruro. IlapHukoBbiii 3¢(dekr Bo3HMKAaeT H3-3a HAJIUUYUS B
aTMocdepe BOISHOTO Tapa, YIJIEKHCIOro ra3a, MeTaHa, 3aKHUCH a30Ta M psga JPYTHX Ta3oB,
KOHIIEHTpAIlUsl, KOTOPBIX B aTMocdepe He3HauuTenbHa. [lapHUKOBBEIX 3 (dexT cymecTByeT
JIABHO -- C TEX MOP, KaK Y 3eMIIK TOsBUIIACh aTMOcdepa.

B xonne XIX Beka mBenckuil ydeHblli CBaHTe AppeHUYyC MpUIIET K BBIBOAY, YTO H3-3a
C)KMTaHUSl YIJIsl 4eJIOBEYECTBOM IMPOUCXOIUT pocT KoHueHTpauuu CO, B atMmocdepe, U 3TO
JOJKHO TIPUBOJMTH K YCHUJICHHIO MAPHUKOBOTO A((dexTa W moTeruieHnto kimMaTta. B TedeHue
HECKOJbKUX ThIcAY JieT a0 1850-x rr. o0BbeM MapHUKOBBIX ra3oB B aTmocdepe ObLI
OTHOCHUTEIILHO CTaOWJICH, MOCIIe Yero Havajcs pocT koHreHTpaun CO,. B 1957 r. nabmonenus
MOKAa3bIBAJIM, YTO YK€ UAET YCKOPeHHBIH pocT koHueHTpauuu CO; B atmochepe. Konnentpanus
CO; Bo3pocna ¢ 280 ppm (uacteit Ha MmuunoH) B 1750 1. 1o 370 ppm B kon1e 20-ro Beka.

[TapHuKOBBIE Ta3bl COXpPAHSIOTCS B aTMOcdepe noiroe BpeMs. Tak, MOJOBHHA BCEX BBIOPOCOB
CO; ocraercs B atmochepe 50-200 met, B TO BpeMs Kak BTOpasl TOJOBHHA TIOTJIOIIACTCS



OKeaHoOM, Cyllell M pacTUTeNbHOCThbIO. [lapHHMKOBBIE Ta3pl B aTMocdepe XOpOoIIo
MEPEMEIINBAIOTCS U OBICTPO PA3HOCSTCS AIEKO OT MecTa BhIOpoca. B pe3ynbraTe mapHUKOBBIH
3¢ eKT He 3aBUCHT OT MecTa KOHKpeTHOoro Beiopoca CO; minu uHOro raza. @akTudecku o000t
JIOKaJIBHBIA BBHIOPOC OKa3bIBA€T TOJBKO INIOOAIBHOE ACHCTBHE M YK€ TIOOAIBHBIA 3(PdeKT
MOpOXkKAaeT BTOpUYHBIE 3((EKThI, KOTOpHIE CKa3blBAlOTCA Ha KJIMMAaTe TOrO WM HHOTO
KOHKPETHOTO MECTa.

Cxema napHukoBoro 3¢¢exra:

maBHbLIe HabNOaeMble U3MEHEeHUdA KnMmMmaTta
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HarpesaH1e 3eMHOM NOBEPXHOCTYN W
HUXKHUX Croes arMmocdepsb!.
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waeTcsi 3eMHON NoBepx-
HOCTBIO U HarpeBaeT ee

HaGnronenus u uccieoBaHus MOCIEIHUX JECITUICTUIH MOKa3bIBAIOT , YTO U3MEHEHUE KIIUMarta
3eMJIM IPOMCXOJUT PE3KO YCKOPEHHBIMHU TeMIaMH (1o nmopsaky BenuuuHbl B 100 pa3 ObicTpee,
YeM €CTECTBEHHOE JIBIKEHUE K CIEAYIOUIEMY JIEHUKOBOMY IE€PHOIY), U 3TO HEBO3MOXKHO
oOBsICHUT, 0€3 ydera BKJIaJa B MApHUKOBBIH 3(PQEKT AeqATeNbHOCTH  4YeJIOBEKa,
BBIOpachIBalOEro B aTMoc(epy MMapHUKOBBIE Ta3bl MPH CXKUTAHUM  YTIIEBOJOPOTHOTO
HCKOIIaeMOr0 TOIIJIMBA, @ TAK)KE YHUUYTOXKHBILETO OOJIBIIYIO YACTh JIECOB IJIAaHETHI.

3a XX Bek 00111ee MOBHIINICHUE TeMIEPaTypPhl MPU3EMHOTO CJI0SI BO3yXa COCTaBUIIO 0,6°C. Ha
OBITOBOM YPOBHE M3MEPCHHS TEMIIEPATyphl BO3JyXa 3TO KAXKETCS HHUYTOXXKHOU BEIMYMHOM, HO
OJI1 TPUPOAHO-3KOJIOTHUYCCKUX CHUCTEM 3TOT POCT MPOUCXOAUT CIIMIIKOM 6I)ICTp0, 4TOOBI OHU
yCIeBalld MPUCTIOCOOUTHCSI K MEHSIONUMCST YCIOBUSIM 0e3 moTepb U ockyaeHus. OcoOeHHO
CUJIBHBIC U3MCHCHUA UAYT B KOHTUHCHTAJIbHBIX paﬁOHax BBICOKHMX M YMCPCHHLIX HIUPOT, B TO
e BpeMs eCTh U pailoHBbI, TJe TeMIIepaTypa MOHU3UIACh.

B MMoCJCAHEC BpPEMA CTAHOBUTCA BCC OUYCBHUAHEC, YTO [AC€JI0 HE CTOJIBKO B COOCTBEHHO
HNOTCIVICHUH, CKOJIBKO B pa36anch1/IpOBKe KIUMAaTHYECKOM CHCTEMBL. JTO MMPOABJIACTCA B
PE3KOM YCHUJICHUHN YAaCTOTHI N CHUJIBI SKCTPECMAJBHBIX IMOT'OJHBIX SIBJICHHIA: HaBOHHeHHﬁ, 3aCyx,
CHJIbHOM JKapbl, pC3KUX IICPCIag0B MOroAbl, Taﬁ(l)YHOB n T.II.

Poccusi: BekoBOW MOHUTOPMHI  BJIAJKHOCTHO-TEPMHUYECKOro pexuma B LleHTpanpHOM
[IpenkaBka3be CBHUIIETENBCTBYET, YTO MPOUCXOJAUT IOBBIIIEHUE CPEAHETOJOBOM TEMIEPATYpPbI
Boszayxa 10 0,6 °C, anpens noremien Ha 1,0-1,6 °C. 3uma cokparunacs Ha 16-20 quel, BecHa
yAJIMHUATIACh Ha 6-10 1HEH, J1eTo He U3MEHUIIOCh, a OCEHb yIIuHuWIach Ha 10 qHei.

AHanu3 JaHHBIX MeTeoposiorudeckor ooOcepBatopun MIY u psiga JIpyrux HMCTOYHUKOB
nokassiBaeT, uto B Mockse 3a 100 net cpeaneronoBas Temmeparypa Bo3ayxa Bblpocia Ha 2,3
°C, temmeparypa anpens — Ha 3,2 °C, romoBble cyMMbI 0cafkoB — Ha 150 Mm. CaMbIM TEILIBIM
obu1 1989 rox (7,3 °C). C 1954 roga nabmomaercs poct 00aa4HocTu 10 15%.

BoaHble pecypchbl

[IpoucxoauT yBeanyeHHe KOJNYECTBA MPOJMBHBIX JOXKIEH U CHETOMAJI0B B CPEAHUX U BBICOKUX
mpoTax CeBepHOro nosymapus (KpoMe BOCTOYHON 4acTu A3uu), B TO BpeMs KaKk B TPOIHKaX U
CyOTponuKax OOOUX IMONYIIAPU KOJUYECTBO JOXKICH COKPaTWIOCh. B OOMMpHBIX paiioHax



Bocrounoii EBponbl, 3anaanoit yactu Poccun, nenrpansnoit Kananer u Kanudopuuu, nukosble
3HAUEHUS PEUHBIX CTOKOB CABHHYJIHCH C BECHBI HA 3UMY, TaK Kak OoJjblllee KOJUUYECTBO OCAIKOB
BBINAJ]aeT B BUJE N0, a HE CHEra, M MO3TOMY ObIcTpee JAOCTHraeT pycia peku. IlaBoaku
CTajM HaONIOJAThCS JTakKe B TEX MeECTax, IJie JOXKIb peakoe coObiThe. Mexay Tem, oOmui
o0BbeM BOABI B KpymHeimmux OacceiiHax pexku Hurep, ozepa Yan u pexu Ceneran B Adpuke
cokparuics Ha 40-60%.

YMeHsbI1aeTcs 06’beM (HJIOH_IaI[L )41 TOHH_II/IHa) JIbAOB B ApKTI/IKC, OJHAKO HU3MCHCHHC JIBJ0B B
AHTapKTHJIe TIOKa HE CYIIECTBEHHO. 3a nocieanue 45-50 et apkTUUeCKuid MOPCKOM JieJ| cTall
ToHbIIe MoYTH Ha 40% (10 COCTOSIHUIO Ha KOHEI] JIETa, Hayaio OCEHH).

Habmonaercsi sBHOE yBEIMYECHHE CHIIBHBIX W YKCTPEMAIIbHO CHJIBHBIX SIBJICHUM, CBSI3aHHBIX C
ocagkamu. TunuuHbM ctajo Oosiee mo3nHee oOpa3oBaHUE JibJa W OoJjiee PaHHUIA JIEAOXOH Ha
peKax U 03epax, COKpaIleHHEe Pa3MepOB JICITHHKOB U TastHUE BEYHOI MEP3JIOTHI.

HaBomHeHuUs U 3acyxu, HEPEAKO COMPOBOXKIAIONIUECS THOCIBIO YPOKasi U JICCHBIMU MOXKapaMu
cTany OoJjiee YacTBIMH, MPUYEM OTO HENB3S OOBSICHUTh POCTOM YHCICHHOCTH HAaCEICHUS
IJTAHETHI WX “OCBOEHHEM ™ HOBBIX 3€MEJb.

Ilo HekoTOpHIM OlleHKaM, Oojiee UeTBEPTH KOPAJUIOBBIX pHU(OB BO BCEM MHpE Pa3pyLICHBI B
pe3yibTare MOTeIieHHs BoAabl. Eciim Takas TEHAEHIMS MPOIOJDKUTCS, TO OONblIas YacTb
KOpaJutoBbIX pU(oB nmorubHet yepe3 20 yeT. 3a mociaeHUEe HECKOJIBKO JIET B Haubosee CUIbHO
MOpaXEHHBIX palioHaX, Takux Kak ManpauBckue u CelllenbCckue OCTpoBa, SIPKUE I[BETa
notepsiu 10 90% KopaioBbIX pU(OB, UTO SABISAETCA OUYEHb HETATUBHBIM ITPU3HAKOM.

pOCT TOJIOBOrO CTOKa B OacceiiHax peK, YBEIWYEHHWE IHUTAaHUS I[OJ3EMHBIMU BOAAMH,
HEPaBHOMEPHOCTh PACIIPEENICHHUs] KOJIMYECTBA OCAIKOB XOJOJHOIO U TEIJIOro Nepuoja, ooliee
yBEJIMYEHHE OCAJKOB M cTOKa B OacceiiHax Bonru m Kacnuiickoro mops, Hessl u Jlagosxckoro
o3epa, O6u, Ennces u JIensl, a Takxke UX U3MEHYMBOCTH, YMEHBIIIEHUE BECEHHE-JIETHUX OCA/IKOB
B Kanmbikun, Actpaxanckoli, Bonrorpanckoii, PoctoBckoit odmactsax

Poccus: [Ipu noBbleHNH cpenHeil rofoBoil Temmeparypsl Bo3ayxa Ha 3-5°C u yBenuveHus
ocaakoB Ha 10-20% mporHo3upyeTcst pocT TOJ0BOTO cToKa B Oacceitne Bonru u J{nenpa Ha 25-
40%, Enuces Ha 15-20%, rogoBoro ctoka pek B CeBepHblii JIeNoBUTBIN OKEaH NPUMEPHO Ha 15-
20%; pacmpenesieHne CTOKa BHYTpH roaa OyaeT Oojee paBHOMEpHBIM. BripaBHHBaHHE CTOKA B
TEUYEHUE ToJla NpPU TMOBBIILIEHHONH BOJHOCTH CIOCOOCTBYET OOECHEUEHHI0 J0CTaTOYHOIO
BOJIOCHA0)KEHUS HACEJECHUS, IPOMBIIUIEHHOCTH M CEJIbCKOrO XO3SHCTBA, YBEIWYECHHIO
BBIPAOOTKH SHEPTUH, YAYUIIEHUIO YCIOBUH JIIsl HABUTALINU.

O)KI/I)I&CTC?[ YBCIUMUYCHUEC pPUCKa OIMMACHBIX ITaBOAKOB H H&BO}IHCHI/II\/’I B PETHUOHAX POCCI/II/I, rac
HIPOTHO3UPYCTCA POCT CTOKA PEK U BO3PACTAHUC KOJIMYCCTBA BOJAbI BCJICACTBUC TAasdHHA CHCra
nin JICAHUKOB. 3HaYMTEIbHBIE HETaTHBHBIC NOCICACTBUA CBA3daHBI C IIOABEMOM ypOBHeﬁ
NMOA3CMHBIX BOA U PA3BUTHEM IIPOLCCCOB 3a6OJ'IaLII/IBaHI/ISI, 0COOCHHO B 30HaX H30BITOYHOI'O
YBJIA)KHCHUS, 1 BBIBO/] CEIBCKOXO3IHCTBEHHBIX 3¢MEIIb U3 CCB0060pOTa.

B Lentpansuom IlpenkaBka3zbe HaOIIOAAETCS TEHICHLUS YBEIHMUEHHUS OCAJAKOB U YBIAXKHEHUS
IIPM COKPAIlEHWM 4YHUCJIa JHEH C OCaJKaMH, a TaKKe IIOBBIIICHHE YacTOThl aHOMAaJIAU
TEMIIepaTyphl, KOJIMYECTBA OCAJKOB U YBIIAKHECHMUS.

AHanu3 JaHHBIX MeTeoposiorudeckor ooOcepBatopun MIY u psiga JIpyrux HMCTOYHUKOB
nokassiBaeT, 4uto B Mockse 3a 100 set cpenneronoBas Temneparypa Bo3jayxa Belpocia Ha 2,3
°C, temmneparypa anpens — Ha 3,2 °C, romoBble cyMMBbI 0cafkoB — Ha 150 Mm. CaMbIM TEILIBIM
obu1 1989 rox (7,3 °C). C 1954 roga nabmomaeTcs poct 00aa4HoCcTU 10 15%.

Byaywun knumart

Yd4eHple CO Bcero Mmpa paspaborany cleHapuu wu3MeHeHus kimmara g0 2100 roma B
3aBUCHMOCTH OT BBIOPOCOB TApHUKOBBIX Ta30B, pPOCTa HACEJCHUs, NpPUMEHEHHs Ooiee
3¢ (PEKTUBHBIX TEXHOJOTHH M 3KOHOMUYECKOTrO pocTa B mejaoM. Ha 6a3e 3Tux cueHapueB ObUn



c/IeTlaHbl MOJETIbHBIE pacdeThl POCTa CpellHel TeMIepaTypsl Ha 3ToT nepuoi. Oxxumaercs, 4yTo
pocCT TemrepaTypsl OyIeT UATH KaK MUHIMYM TakK k€ OBICTPO, KaK M B TIOCIICTHHIE ECITHIICTHS
XX Beka U OHa BHIpACTET Ha 1,4-5,8°C KoHIy croneTtus. [Ipu s3Tom Hamboisiee BEpOSITHO, UTO
pocr cocraur 2-3°C  (peamonaraercs, UTO UENOBEUECTBO HEMAIO MPEANPAMET UL
CIepP>KMBAaHUS U3MEHEHUH KIIUMaTa).

[IpakTHdeckn BO BCeX pallOHAX CYIIU BEPOSITHO OOJBIIIOE KOJUYECTBO )KAPKUX THEHW U TIEPHUOJIOB
CHIIBHOU >kapbl. OXKUJAeTcsi pOCT YacTOThl M CHJIBI CIIy4aeB SKCTPEMAaJbHOTO BBINAJCHUS
0CaZKoB. B pa3nuyHpIX palioHax MHpa Ha MECTHOM YPOBHE OXHIAETCS 3HAYUTEIBHOE
MOBBIIIEHUE W/MIM TIOHMKEHHE KOJMYEeCTBa OCAaJKOB. B 1enom mpeamnosiaraeTcs poct
COZICp)KaHWA B BO3AYXE BOASHOTO Tapa, HCIApeHHs W OCAAKOB Ha TJIO0ATBHOM YpOBHE.
O>xupaercs nosblieHHe ypoBHs Mopsi — oT 10 10 90 cwm.

W3meHeHus kinuMara NpuBeayT K HEOIAaronpusTHOMY IMepepacipeiefieHHI0 0cakoB. TaM rae u
WX U TaK JOCTATOYHO, HAIPUMEP, B CEBEPHBIX M CPEAHMX INMHUPOTAX, OCAIKOB OymeT Oombire. A
TaMm, TZle UX HEJO0CTaeT, OyAeT B 1eqoM MeHblie. LleHTpanbHble KOHTUHEHTAIbHbIE paliOHBI,
BEpOSITHO, CTaHyT elme cyme. Pe3ko Bo3pacTeT MeXrojoBass HM3MEHYMBOCTh KOJUYECTBA
0CaJIKOB.

HekoTtopeie mnpupomnbie cUCTeMbl (JICTHUKH, KOPAUIOBbIE PU(MBI M MAaHTPOBBIC 3apOCIH,
TPOMUYECKUE Jeca, MOJSIPHbIE W albIUICKUE pailoHbI), BEPOSTHO, MPETEPISAT 3HAUUTEIbHbIC
W3MEHEHHUs, YTO MOKET BBI3BaTh B HMX SKOCHCTEMaX HeoOpartumblie motepu. Oxupaercs
3HAQUYMUTEJIbHOE HAapYyLIEHUE SKOCHUCTEM B PE3YNIbTATe MOKAPOB, 3aCyX, HABOJAHEHUH, 3apaKCHUMN
Mapa3uTamMu, MOSIBJICHUSI HOBBIX JJIsI TAHHOM MECTHOCTH BHUJIOB. boJiblliee KOJIMYECTBO CUIIBHBIX
OCaJKOB NIPUBEIET K YacCTbIM OIIOJI3HSM, CEISAM M JIABUHAM, YTO YXYAUIUT YCJIOBUS >KU3HU
TOPHBIX SKOCUCTEM.

OO1wiee Bo3eHCTBHE HA AUKYIO IPUPOY JBOSIKO: Psii Hanbosee MHOTOYUCIEHHBIX BUZIOB OyIeT
YCUJIEHHO Pa3BUBAThCS, a O0JI€e pelIKUE U ysI3BUMbIE BUbI OYAyT HAa I'paHU BBIMUpaHUs (B TOM
qHcie W W3-3a BIMSHHS APYTHX BHAOB). B IenoM cpemmee riobanbHoe motervicnne Ha 3°C
MOJKET MPUBECTU K OoJbLION noTepe OnopazHooOpasus. Tak, s MICKONUTAIOMINX TA€KHBIX U
TOPHBIX 3KOCHCTEM MoTepHu cocTaBiaT oT 10 1o 60% BuoB. PeanbHble BO3MOXHOCTH TE€X WU
WHBIX BHJIOB XHBOTHBIX U PACTEHHH HEJIOCTATOYHBI, YTOOBI JOCTHTHYTH “TpeOyeMOil CKOpOCTH
MUTpalMu”’, KpOME TOr0, Ha MX IIyTM MOTYT BCTPETUTBHCSI €CTECTBEHHBIE U aHTPOIOTE€HHbIE
OGapbephl.

N3menenue pexuma MaBOAKOB U YPOBHS BOJBI B BOJAOEMAX OKAKET HEraTUBHOE BIIMSHUE Ha
NPUPOJHBIE JKOCHCTEMBI. V3MeHeHne TemnepaTypsl BOABI M TEIUIOBOM  CTPYKTYpBI
IIPECHOBOJHBIX BOJOEMOB MOKET HETaTUBHO CKa3aTbCsA HA BBDKUBAHMM U POCTE YMCIECHHOCTHU
HEKOTOPBIX OPraHU3MOB, a TAK)KE Ha Pa3HOOOpa3uH U MPOJYKTUBHOCTU SKOcUcTeM. M3MeHneHue
CTOKOB, IIOTOKOB I'PYHTOBBIX BOJ U OCaJKOB, IIONAaAAOIINX HENOCPEACTBEHHO B 03€pa U pycia
PEK, TMOBIMAET HAa NMUTATENIBHBIE BEIIECTBA M KOJMYECTBO PACTBOPEHHOrO KHUCJIOpOAa, a
CJIE0BATEIIBHO U HA KAYECTBO U MPO3PAYHOCTH BOJBI.

[ToBbIIEHNE YPOBHS MOpPSI IPHUBEAECT K TOMY, YTO MOPCKHE BOJBI BTOPTHYTCS B MPUOPEKHBIC
HpGCHOBOI{HLIG BOJOCMBI. HpI/I6pe)KHLIe HpeCHOBOILHBIe BOAOHOCHBIC CJIOHU MOFyT 6LITL
3aCOJICHBI TIPH TOBBIIICHUH YPOBHS COJICHBIX TPYHTOBBIX BOj. IlepemMemenre GppoHTa COJICHBIX
BOJ BBEPX IO YCThSM PEK HETaTUBHO CKa)XeTcss Ha paboTe COOpYXKEHHH Mo 3a0opy MpecHOM
BOJIbI, PACIOJIOKCHHBIX BBEPX IO TEUCHHIO, PHIOHBIA TPOMBICET B COJIOHOBATHIX BOAAX M
CEJIBCKOE X035MCTBO.

Texcm noocomosnen U.I. I'puyesuu 6 pamxax npoexma FOHEII no coodeiicmsuio pazeumuio
OdesmenvHocmu no peanuzayuu /lenutickoi npoepammsl no Cmamve 6 Pamounoil xonseHyuu
OOH 06 uzmenenuu kiumama, punancupyemomy Ilpasumenvcmeom Hopesezuu.



