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BBenenue

Tpetuit noxnam o6 oueHkax paboueit rpynnel I Mexmpa-
BUTEIbCTBEHHO IPYIIIIBI 9KCIIEPTOB 10 M3MEHEHUIO K/IMMaTa
(MI'SHMIK) ocHOBaH Ha IPOILUIBIX OLIEHKAX 1 Ha HOBBIX Pe3y/IbTarax,
TO/Ty4eHHBIX B XOJI€ IPOBOIMBIIINXCS B TeUEHHE MOCTIEIHHX IISITH
JIeT Hay9HBIX MCC/IENOBAHMT M3MeHeHns KmmMartal. B monrotoske
HACTOSIIIErO IOK/Iafla ¥ €r0 PeNaKTHPOBAHUH [IPUHSUIN yIacTHe
MHOTHE COTHH YY€HbIX? U3 MHOTUX CTPAH.

B nacrosiiiiem Pestome st ytu, onpenesstioryx nomutiky (PIT),
KOTOpOe 6b1I0 0n06peHo mpaBuTenbCcTBaMu wienoB MIOUK B
[lanxae B sHBape 2001 1.3, ommchIBaeTcs COBpeMeHHOE
COCTOSIHME 3HAHUU O KJIMMAaTU4YECKON CUCTEME U JAIOTCA OLICHKH
€€ IIPOrHO3UPYEMOIT BOTIOIMHY B OYIyIIIeM U CBS3aHHBIX C TUM
HeonpeneneHHocTeil. C 60see MOPOOHBIMU CBEIeHUAMHU 00
9TOM MO>KHO O3HAaKOMHTBCA B OCHOBOIIO/IATAIOIEM TOK/IATE,
no6aB/IeHHbIE YKa3aHUs Ha UCTOYHUKHU HHpOpManmu obecre-
YHMBAIOT [TePEKPECTHBIE CCBUIKU Ha I/IaBBI TOK/TAIA.

BceBo3pacramouiuit 06beM TaHHBIX HAaOTIONEHUIT daeT
0600111eHHYIO KAapTHHY IIOTEIUIEHU Ha 3eMHOM I1Iape U Ipy-
TMX U3MEHEHHH B KIUMaTHYECKOM CUCTeMeE.

B mepuon mocre Bhimycka Broporo mokmama 06 onenkax (BIO%)
6}Iar011apﬂ OOIIOJTHUTENBbHBIM HOAHHBIM M3 HOBBIX I/ICC]IGHOBaHI/Iﬂ
COBPEMEHHOTO K/IMMAaTa M MA/IEOKTHMATa, YCOBEPIICHCTBOBAH-
HOMY aHaIN3y KOMIUIEKTOB JaHHBIX, 60)166 TH_[aTe)II)HOI/uI OILI€HKE UX
KayecTBa U CPAaBHEHUAM JAHHBIX U3 PA3HBIX UCTOYHUKOB YIa/I0Ch
MOCTHYD JTYUIIIEro IOHMMAaHUA ABJIEHNUA U3MEHEHNS KIuMara.

Ino6anvnas cpeonsist npusemHas memnepamypa noéviCUNACH 6
meuenue XX cmonemust npumepno na 0,6 °C.

e [nob6anpHas cpenHaAd MpuU3eMHas TeMIepaTypa (cpegHee
3HAYCHUE TEMIIEPATYPBI BO3AYyXa OKO/IO IIOBEPXHOCTU CYIIN U
TeMIIepaTypbl IIOBEPXHOCTH MOPs) B IIepuox mocie 1861 r.
noBbImIanack. B XX cTomeTun sTO MOBLIIIEHNE COCTABUIO
0,6+0,2 °C>6 (pucynok PI1-1a). 910 3HAYeHNE IPUMEPHO HA
0,15 °C 6obl1iie, YeM 3HaYEHHE, OLIEHOYHO OIIpefeIeHHOe B
BIO, 3a mepuon 1o 1994 r., 4TO CBSI3aHO C CPAaBHUTEIBHO
BBICOKMMU TEMIIEPATYpPaMH B JOIIOTHUTEIbHO YIUTbIBAEMbIE
ronst (1995—2000 rr.) u yaydilieHueM MeTOIOB 00paboTKH
IDaHHBIX. B aTHX IUdpax yuTeHbl pa3IUYHbIe IOIPaBKH,
BKJ/IIOYast BIMAHNE TOPOICKHUX OCTPOBOB TeIUIA. 3aperUCTpH-
POBaHHBIE MTaHHbIE NEMOHCTPUPYIOT HAJIMINE 3HAYUTE/TbHOU
U3MEHYNBOCTY; HAIIPUMED, IIOTEIVIECHUE B XX cToneTuu
IIPOHMCXOIIIIO GOJIBIIIEH YACTHIO B TeYeHHE IBYX IIEPHOJIOB: C
1910r.mo 1945 1.1 ¢ 1976 . 110 2000 1.

o B mro6anpHoM MaciTaGe, BecbMa BEPOATHO, 9TO B IEPHON
¢ 1861 1. 1990-€ ronpI ObUIM CAMBIM TEIUIBIM IECATUIETHEM, a
1998 r. — caMBIM TEIUIBIM TOAOM 3a BCIO MCTOPHUIO
IpuOOPHBIX HabmoneHuit (cM. pucyHok PII-1a).

e HoBble aHanM3bl KOCBEHHBIX JAaHHBIX IIO CEBEPHOMY
IIOTyHIapuIO CBUAETEIBCTBYIOT O TOM, UTO ITOBBIIIIEHNE
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TeMmepaTypbl B XX CTONETHH, BEPOATHO’, 6BUIO CAMBIM
3HAYNUTEIbHBIM U3 BCEX CTOIETUI B TedeHue nocaenaux 1000
net. BeposTHO? TakKe, 9TO B ceBepHOM Moynrapun 1990-¢
ronbl 6bIIM CAMBIM TEIUIBIM IeCATUIeTHEM, a 1998 1. —
CaMBIM TeIUIBIM roioM (pucyHox PII-1b). Uro kxacaercs
CPEIHETOMOBBIX 3HAYEHUI B IIEPUOI, IIPEAIIECTBOBABIIINI
nociaepuuM 1000 net, u ycnoBuii, IpeBaJIMpOBaBIINX B
60JIbIIIell YaCTH I0KHOTO TonyIinapus no 1861 r., us-sa
HeJOCTaTKa JAHHBIX O HUX U3BECTHO MEHBIIIE.

o B cpemnem B mepuon mexnay 1950 r. u 1993 r. cyTouyHas
MUHHUMa/IbHaA TEMIIEpATypa BO3JyXa B HOYHOE€ BpEMA HAL
CyIIe yBenIuBatack mpumepHo Ha 0,2 °C B mecATmieTHe.
3JTto IIPUMEPHO B [IBAa pa3a IIPEBBIIITACT TEMIIBI IIOBBIIIEHUS
CYyTOYHOW MaKCHMaJIbHOM TeMIlepaTyphl BO3IyXa B THEBHOE
Bpem (0,1 °C B ecaTiietue). Takoe sIBJIeHHe CIOCOOCTBOBAIIO
IIPOIJICHHIO CBOOOIHOTO OT 3aMOPO3KOB Ce30Ha BO MHOTHX
pernoHax B CPpE€AHUX U BBICOKHUX NINPOTAX. YBenuuenue
TeMIIepPaTyPbl IOBEPXHOCTU MOPS 3a 9TOT Ke IIepUof] 610
IIPUMEPHO Ha II0JIOBUHY MEHBIIIE, Y€EM YBEIUICHUE CpeﬂHefI
TeMITepaTypbl IPU3EMHOTO BO3[yXa HaJl CyIIIelL.

3nauenus memnepamypol 8 CAMvlX HUNHCHUX 8 Kunomempax
ammoaﬁepbt 3a nocneoHue uemovlipe Oecamuemust NOBLICUUCD.

e B mepuon ¢ xoHma 1950-x rogos (ImepHox IpoBefLeHH
HaJUIe)KaIIUX HaO/IIONEHHIT C MeTeOPOIOTUYeCKHX IIIapOB-
30HI0B) 06IIas II06aIbHASA TeMIIepaTypa B CaMbIX HIDKHUX
8 KM arMocdepbl IOBBICHIACD; IIPU 3TOM IIpH3eMHas
TeMIIepaTrypa nosbianacek Ha 0,1 °C B mecaTuieTue.

ITonaTHe «M3MeHeHHe KIHMara», Kotopoe ucronbsyer MI'OHK, oTHOCHTCS K
M060My IIPOUCXOMIALIEMY B XOie BpeMeHH H3MEHEHHIO B K/IHMaTe He3aBHCHMO
OT TOTrO, BBI3BIBAETCSI /I OHO €CTECTBEHHON M3MEHUMBOCTBIO IUIH HeATeNlb-
HOCTBIO YejToBeKa. Takoe HCIIO/Mb30BaHUE STOTO MOHATHA OTIMYAETCS OT €r0
HCITO/Ib30BaHUsA B PaMOYHOI KOHBEHIIMH 06 HU3MEHEHHUH KJIMMaTa, I7ae IoOHATHE
«U3MeHeHHe KIMMaTa» OTHOCHTCS K M3MEHEHHIO KIMMara, KOTOpoe 00BSCHS-
©TCS IPAMBIM WIN KOCBEHHBIM BO3JIHICTBHEM NeATeNTbHOCTH elOBeKa, H3Me-
HSIIOLIEH COCTaB I06aMbHOI aTMOChEpH, U KOTOPOe IPOMCXOIUT B OO~
HEHHe K eCTeCTBEeHHOI U3MEeHYHBOCTH K/IMMATa, HaOMIONaeMOi B COLIOCTABH-
MbIe TIepHOMIBI BpeMeHH.

B menom 122 Bemymux aBTOpa-KOOpAMHATOpa M BelylIMX aBTOpa, 515 cre-
LIMa/INCTOB, NPEICTABUBILNX MaTepHabl, 21 perakrop-peneHseHT u 420 skc-
TIePTOB-PEIIeH3EHTOB.

B pa6ore BochMoit ceccun pabodeit rpymmsi I, mpoxonusireit B Illarxae ¢ 17 o
20 axBaps 2001 r., npUHAIN yyacTHe generanuu 99 crpan-wienos MIOMK.
Bropoit goxran 06 onenkax MI'OMK B Hacrosiutem Pesiome it iy, ompene-
JIIIOIMX IIOMTUTHKY, 0603HadaeTcs kKak BJIO.

Tpenpp! TeMIeparypsl, Kak IPaBHIO, OKPYIIAIOTC fo 6mmkaiimx 0,05 °C B
€IMHHILYy BPEMEHH, [IPU 9TOM IIEPHOIBI BPEMEHH 4acTO OBIBAIOT OrPAHUYEHbI
Ha/IMYUEM JTaHHBIX.

B ofmiem HCIONBb3yeTCS YPOBEHb CTATUCTUYECKON 3HAYMMOCTH B 5 %, a
YPOBEHb IOCTOBEPHOCTH — B 95 %.

B Hacrosiem Pestome fy1st iy, onpesie/IAIOIINX MOMUTHKY, X B TeXHITdeCKOM pestoMe
W11 0603HAYeHHs CYOBEKTUBHBIX OLIEHOK CTEIeHH JJOCTOBEPHOCTH MCIIOB3YIOTCS,
110 Mepe IPHEMIEMOCTH, C/IEYIOLIIe IOHATHS: NPaKmu4ecku 00ctiosepHo (BeposT-
HOCTB 6071ee 99 % TOrO, UTO Pe3y/IBTAT SB/LIETCS TIPABIIBHBIM); 86CoMA BEPOSHIHO
(90—99 % BeposTHOCTH); BeposimHo (66—90 % BePOATHOCTH); CPEOHAS BeposiI-
Hocmb (33—66 % BeposttHOCTH); MazoseposmHo (10—33 Y% BepOATHOCTH); Becoma
manoseposmuo (1—10 % BepOSTHOCTH); npaxmuyecku HeseposimHo (BepOSTHOCTD
Menee 1 %). C 60/ee TOIPOOHBIMY CBEIEHUAMY YUTATeh MOXKET O3HAKOMHTBCS B
COOTBETCTBYIOIINX OT/EMbHBIX I/IABAX.
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OTKNoHeHus 3HaveHun Temnepatypsl (°C)
OT cpefaHero 3HaveHus 3a nepvof 1961—1990 rr.

OTKNOHEHNUs 3Ha4veHunih Temnepatypsl (°C)
OT cpefaHero 3HayeHus 3a nepuod 1961—1990 rr.

e 3amepuor ¢ 1979 r., Kora Hava/ IPOBOIUTHCS CITy THUKOBBIE
HaO/IONeHN s, TaHHbIe U3MEPEHMUIT KaK € IIOMOIIBIO CITy THUKOB,
TaK ¥ C IOMOIIBIO METEOPOTOTUYECKHX IIIapOB-30HMIOB,
CBHJICTE/ILCTBYIOT O TOM, YTO IVIOOa/IbHASL CPeHAA TeMIlepaTypa
B CaMBIX HIDKHHX 8 KM aTMoc(]epbl u3MeHsIach Ha +0,05 +
0,10 °C B mecsATHIETHE, B TO BpeMs KaK II0Oa/IbHAsA CpeNHAA
IIpU3E€MHas TEMIIEPATYpa IIOBBIIIA/IACH 60s1€€ 3HAYUTETLHBIMU
temmamu Ha +0,15 + 0,05 °C B mecaTmwieTrie. Pasmrdie B Temmax
IIOTEIVIEHUA B JAaHHOM C/Iy4ae ABIAETCA CTATUCTUIECKHU
3HAYMMBIM. JTO pas/IM4ue HaOMOTaeTCs IVIaBHBIM 00pasoM B
TPOIMYECKUX U CYOTPOIIMYIECKHX PETHOHAX.

Konebanus TeMmnepatypbl Ha NOBEPXHOCTH demnu:
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Pucynoxk PII-1. Kone6anus TeMmeparypbl Ha NOBEPXHOCTH
3emm B mociremnue 140 f1et 1 B moceqHee ThICTIEeTHE

a) Temmeparypa MOBepXHOCTH 3eM/IM [TOKa3aHa 3a
KaXK[IbIil rof (cepble CTOIOUKH) U IPUOIH3HUTEHLHO 32
KaXK0e fecsaTwieTre (CHHss IMHUS, OTQUIBTPOBAHHAS
rofoBasi Kpusas 6e3 ydera QIyKTyaruit, KOTOpble
MeHBIIIe IPUMEPHO JeCATUIETHUX BPEMEHHBIX
MacITaboB). B rooBbIX TaHHBIX CYIIECTBYIOT Heolperie-
JIEHHOCTH (TOHKHE YepHbIe CTOMOUKH [PECTABISIOT
IMAIIA30H CO CTEMEHbIO OCTOBEPHOCTH B 95 %), UTO
CBfI3aHO C IpoOeTaMH B JAHHBIX, CIYYalHBIMH OLIMOKaMK
1 HeOIpeJie/IeHHOCTAMH B II0OKa3aHUsAX IPHOOPOB,
HeOIIpeNle/IEHHOCTAMH B IIOIPaBKax Ha CMeIlleHHe B
IAHHBIX O TeMIIepaType MOBEPXHOCTH OKeaHa U B IO-
[IpaBKax Ha ypOaHM3AIMIO Ha CyIire. 3a Iepruofbl Kak
nocnenHux 140 net, Tak ¥ nocneguux 100 e, Hawaydias
OILIeHKa CBHIETEILCTBYET O TOM, YTO II0OAIbHAsK CPeHAS
IIpU3eMHas TeMIlepaTrypa moBblcriachk Ha 0,6+0,2 °C.

b) B momosHeHne K 9TOMY Ha OCHOBE KOCBEHHBIX JJAHHDIX,
BBIBEPEHHBIX B CPABHEHNH C TAHHBIMU TEPMOMETPOB (CM.
Hepe‘{eHb OCHOBHBIX KOCB€HHbBIX TAHHBIX B nnarpaMMe),
GBUTH BOCCO3IAHBI TOMIOBBIE (Cepast KpUBas) M yCpeTHEHHbIe
3a 50 stet (CHsIs KpBasi) KojeOaHusI CpeIHeit IIPU3EMHOI
TeMIIepaTyphbl B CEBEPHOM NO/TyIIapuH 3a nociegnue 1000
JieT. JlnamnasoH co CTeneHbIo0 JOCTOBEPHOCTH B 95 % B
TOOBBIX JaHHBIX HPeHCTaBHCH SaKpaH_IeHHI)IMI/I B CeprI;I
IBET Y4aCTKaMU. ITH HeOIpeNie/IeHHOCTH BO3PACTAIOT VIS
60s1ee OTIAIEHHBIX IEPUOMIOB BPEMEHH U BCET/IA SIB/ISIIOTCS
TOpasyio GOMBIINMH, YeM ISl ITOTYYEHHBIX C HOMOII[BIO
IpUOOPOB JJAHHBIX, IIOCKO/IBKY UCIIO/Ib3YIOTCS CPABHUTEIBHO
paspexeHHbIe KOCBEHHBIE TaHHBIE. TeM He MeHee, MOYKHO
CIe/1aTh BBIBOI, YTO TEMIIBI U HPOHOH)KI/ITCJII)HOCTI) TIOTEII-
nerust B XX cToteTn ObUTH rOpasfo GOMbIINMY, YeM B
mo60oe u3 HPEIbIAYIINX AEBATU CTONETHI. AHAOTHYIHBIM
06pasom, BEpOHTHO7,

410 1990-€ TOABI OBUIM CAMBIM TEIUIBLIM IECATUIETHEM, A
1998 r. — caMBbIM TEIUIBIM TOOM 3a IOC/IeIHEE

TBICAYEC/ICTUE.

[OcHoBano Ha: a) r1aBa 2, pucyHok 2.7¢, u b) rrasa 2, pucy-
HOK 2.20]

o Camble HIDKHHE 8 KM aTMOChepBl ¥ IOBEPXHOCTD 3eMIn
HCIIBITBIBAIOT Ha cebe pas/IMyHOe BIUAHNE TaKHX PaKTOPOB,
KaK HCTOIIeHHe 030HOBOIO CJIOA B cTpaTocdepe, aTMOC-
(bepubie asposonu u siBnenne Inb-Hunpo. B cBsAsu ¢ aTum
BIIOJIHE IIPAB/IONIONOOHBIM C PUSUIECKOI TOYKH 3PEHUS
NIPeNCTaB/IsAETCsS, YTO B KOPOTKHH IIePHOJ] BPEMEHH
(manpumep 20 71eT) MOTYT HAMETUTBCS Pa3IMIUsA B TPEHIAX
TeMIlepaTypsl. KpoMe TOro, MeTOMBI H3MEPEHHH U3 KOCMOCa
TaK)Ke MOTYT CIyKUTb IIPUYMHON HEKOTOPBIX Pa3INIUI B
TPEHIAX, OTHAKO BOIIPOC 00 3TUX Pa3/IM4IUAX IIOTHOCTBIO He



Pestome 0ns1 iy, onpedensiioujux norurmuKy

Hpom;mceunocmb CHEeNCHO20 TlOKpOBﬂ u 1voa YMEHbUIUNACD.

° HOHY‘-ICHH]:Ie C IOMOIIBIO CIIYTHUKOB NTaHHbIE CBUOE-

TEJIbCTBYIOT O TOM, YTO B IIepUOJ C KOHIAa 1960-X romos
MPOTSKEHHOCTh CHEXKHOTO MOKPOBa, BEChbMa BEPOATHO,
YMEHbIIUIACh IpUMepHO Ha 10 %, a JaHHBIE HA3€MHBIX
Ha0II0IeHUIT I0KA3bIBAIOT, YTO B Te4YeHUe XX CTO/NIETHS,
BeChbMa BEPOATHO’, TIPOUCXOIMIIO YMEHBIIIEHUE TPUMEPHO Ha
IBe Helle/IU MPOIOJDKUTEIbHOCTHU €5KE€TOIHOIO COXPAaHEHUS
JIENOBOTO IIOKPOBA Ha 03€paxX U PeKaxX B CPEIHUX U BBICOKHUX
IIMPOTaX CEBEPHOTO MOIyLIAPU.

B Teyenune XX cTonmeTHA NPOUCXONUIO NMMOBCEMECTHOE
OTCTYIUIEHVE TOPHBIX JIETHUKOB B HEIIO/IAPHBIX PETUOHAX.

ITpoTsKeHHOCTb MOPCKOTO JIbIA B BECCHHUII U JICTHUI IIEPUOAIBI
B CEBEPHOM IIOMyIIapuu B nepuop nocae 1950-x romos
yMeHbIIMIach npuMepHo Ha 10—15 %. BeposTHo?, uTo B
TIOC/IENHUE NECATWIETUA TOMIIMHA MOPCKOTO JIbJia B ADKTHKE B
CE30H II03[THETO JIeTa-PaHHE! OCEHU YMEHBIIIIACh IIPUMEPHO
Ha 40 %, B TO BpeMs KaK TOJIIINHA MOPCKOTO JIbJla B 3UMHUI
Ce30H YMeHBIIIa/Iach TOPasfio MeMJIEHHee.

Inobanvnoiii cpednuti yposernv MOpsi NOBLICUACS, A enno-
codeprcanue 0KeaHo8 Y8eaUHUIOCD.

JJaHHbIe, ITOTyYeHHbIEe ¢ IOMOIIBIO MapeorpadoB, CBHe-
TE/IbCTBYIOT O TOM, YTO IVIOOQ/IBHBII CPEIHUI YPOBEHb MOPA
noBbIcwiIcs B TedeHue XX cronerud Ha 0,1—0,2 m.

[no6apHOE TeIUIOCOnepXKaHUe OKeaHOB BO3POC/IO B IIEPUO, C
KoHIa 1950-x ronoB — mepuon, 3a KOTOPBIII UMEITCA
aZleKBaTHbIe MaHHBbIE HAOGMIIONEHUI 3a TeMIIepaTypoi
TOJIIOBEPXHOCTHOTO C/I0S1 OK€aHa.

Usmenenus np0u3oumu maxice u e bpyzux BAJNCHLIX acneKkmax
Kaumama.

o Becbma BepoATHO’, 94TO KOMMYECTBO aTMOCHEPHBIX OCANIKOB
yBenuuuBanoch Ha 0,5—1 % B mecaTunerue B TedeHne XX
CTOJeTUS Ha OOJIBIINHCTBE TEPPUTOPUI KOHTHHEHTOB B
CPeIHUX U BBICOKHX IIMPOTAaX CEBEPHOTO MOMyIIapHA, a
KOJTMYECTBO MOXKMIEBBIX OCAKOB HaJl pallOHAMU CYIIH B
tpormkax (10° ¢. 1.—10° fo. 111.) yBemramBanoch Ha 0,2—0,3 % B
TecATHWIeTHE. YBeIMIeHNe KOJTMIEeCTBA OCaIKOB B TPOITHKAX B
IIOC/IETHYE HECKO/IBKO NECATHICTUI He AB/IAETCS OUYeBHIHBIM.
Taxke BepOATHO’, 4TO KONMUYECTBO MTOKMAEBBIX OCAKOB B
6ompruHCTBe CyoTpormyeckux (10° ¢. 1. — 30° ¢. 111.) paitoHOB
CYLIX B CEBEPHOM MNONyIIapuu B TedeHUe XX CTONETUA
YMeHbIIIaN0Ck TpuMepHO Ha 0,3 % B mecatmietue. B ovmane
OT CEBEPHOTO IOTYIIAPHS, B IOKHOM ITOTYIIAPUU HUKAKHX
CONOCTAaBUMBIX CUCTEeMAaTHYeCKUX H3MEHEHUN B 00IIUX
IIMPOTHBIX CPeIHUX 3HAYeHHAX 0OHApYy>KeHO He 6bU10. s
OIIpelie/IeHNs TPEHIOB B KOJIMYECTBE aTMOC(EPHBIX 0CaIKOB
HaJ OKeaHaMH JaHHbBIX HEJOCTATOTHO.

BeposTHO?, 4TO B CPENHUX U BHICOKMX HIMPOTAX CEBEPHOTO
MOJIyIIapHUs BO BTOPOH NonoBuHe XX cToneTnd Ha 2—4 %
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BO3pOC/a 4YacTOTa ABJE€HWH MHTEHCUBHBIX OCAafKOB.
YBennueHnne 4ncia ABJEHUI HHTEHCUBHBIX 0CaJJKOB MOXET
OOBACHATHCA PALOM IPUYUH, HAIPHMeP, U3MEHEHUAMHU BO
BJIAXKHOCTH aTMOC(epbL, IPO30BO aKTUBHOCTH M aKTHUBHOCTH
KPYITHOMACIITaOHBIX INTOPMOB.

BeposaTHo’, uto B Teuenne XX CTOMETHA MPOU3OILIO
yBemTdeHre Ha 2 % 06/1avHOT0 TOKPOBa Hajl paifOHaMM CYIITH
B CPeIHUX-BBICOKUX IIIUPOTAX. B O0/IbIINHCTBE PAalOHOB 9TH
TPEHIIBI XOPOLIO COOTHOCATCA C HaO/IIO[aeMbIM YMEHbBIIICHHEM
JMaIasoHa CyTOYHOM TeMIlepaTyphl.

Becbma BepoaTno?, uTo B mepuoz ¢ 1950 T. MpoucXomuIo
YMEHBIICHNE TaCTOTHI BOSHMKHOBEHUA IKCTPEMATIbHO HU3KNX
TeMIlepaTyp IpHU HeOOJbLIIOM YBEIUYEHHUH YaCTOTHI
BO3HUKHOBEHUA KCTPEMA/IbHO BBICOKUX TEMIIEPATYP.

Tertbre amusomns! aBneHus Dnb-HUHBO/I0)KHOE KOoTebaHme
(9HCO) (xoTopoe 0Ka3bpIBaeT MOCTOSIHHOE BIMsIHUE Ha
pernoHanpHble KOJAeOaHUsA TeMIIEPaTyPbl U KOTHIECTBO
arMocepHBIX 0CaIKOB B OOJIBIIMHCTBE PAIOHOB B TPOITHKAX
1 CyOTPOIMKAX 1 B HEKOTOPBIX PaiiOHaX B CPENHIUX IIIMPOTAX)
ctanu 60jee YaCTHIMU, YCTOMYMBBIMU U UHTEHCUBHBIMH,
HayuHasg ¢ cepenguHbl 1970-X rojoB IO CpPaBHEHUIO C
npenbipymumu 100 rogpamu.

B teuenune XX cronmetus (1900—1995 rr.) yBeaudeHue
TEPPUTOPUI CYIIH Ha 3€MHOM IIape, UCHBITHIBAIOIINUX
BO3JENCTBUA CYPOBBIX 3aCyX WJIM CYPOBBIX SABJIEHUM
U3/IUIIHETO YBJIAKHEHUS, ObUIO CPABHUTEIBHO HEOOIBIIINM.
Bo MHOruxX pernmonax HaJ, 3TUMU MU3MEHEHHUAMU NOMHU-
HHUPOBaJla U3BMEHYMBOCTh KJIMMaTa B MEXIECATUIETHUX U
MHOTOJIeCATIICTHUX MacIuTabax, HallpuMep U3MeHeHue
IHCO B HampaBieHnn 60J1ee TEIUIBIX SBJICHHUIL.

B HEKOTOPBIX peTHOHAX, HAIIPHMepP B HEKOTOPBIX YacCTAX A3UH
n Adpuxy, B IocC/IenHUe NeCATIIeTH A Hab/IONaI0Ch YBeIH-
YeHHe YaCTOThl U UHTEHCUBHOCTH 3aCyX.

HEKOTI’lOpblE B8AJiICHbIE acneKmbvl Kaumama, KaxK npebcmagzm—
emcst, He npemepneﬂu u3meHeHuil.

e B HexOoTOpBIX palioHAaX 3€MHOTO IIIapa B IOCIAETHHE

IeCATHIETHSA TOTeIVIeHNe He Hab/TIonaioch; B OCHOBHOM 3TO
HEKOTOPBIE YaCTH OKE€aHOB B I0)KHOM ITOJMYIIaPUU U 9aCTH
AHTapKTHKH.

Haunnas ¢ 1978 1., T.e. B mepuoj, NPOBENEHNUA HaJeKHBIX
M3MEPEHNUI CO CITy THUKOB, HUKAKUX 3HAYUTENbHBIX TPEHIOB
B IPOTKEHHOCTH MOPCKOTO /IbJja B AHTaPKTHKE BBISIB/ICHO
He 6BLIO.

Hap nsmMeHeHMAMY B MHTEHCUBHOCTH M YaCTOTE TPOIIH-
YeCKUX U BHETPOIUYECKHUX ILITOPMOB B IT00aJIBHOM
Macirabe TOMHHUPYIOT KOTeOaHHU B MEXKIECATHIC THHX-
MHOTOJeCATHISTHUX MaciuTabaX, NpHYeM HHUKAKUX
3HAYMMBIX TPEHNIOB B TedyeHUe XX CTONETUSA B ITUX ABJIEHUAX
BBIABJICHO He ObUI0. [IpOTHBOPEYNBOCTD IPOBOIUMBIX
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aHa/IM30B 3aTPyAHAET paspabOTKy OKOHYIATE/IbHBIX BEIBOJIOB
06 M3MEHEHUAX B aKTUBHOCTU LITOPMOB, OCOGEHHO B
paifoHaxX BHE TPOIIMKOB.

e HuKakmx cucTeMaTHYeCKNX M3MEHEHHU B YaCTOTE BO3HUK-
HOBE€HUA TOPHAN0, I'PO30BBIX ITHEU WX BbIAJCHU Tpaga 1mpu
aHa/IM3ax I10 OTPaHNYICHHBbIM paﬁOHaM BBIABJIEHO He OBIIO.

BbI6GpOCHI MapHUKOBBIX Ta30B M a3pO30JIeil B pe3yabrare
[eATEIHHOCTH Yel0BeKa MPOJO/DKAIOT M3MEHATH aTMOC-
depy Takum 06pa3oM, YTO ITO MOKET, ITO MPENTIOTOKEHHUAM,
HeOIaroNPUATHO MOBIHATH HA K/IMMaT.

V3sMeHeHUA B K/IMMate IPOHCXOIAT B pesy/bTaTe KaK BHY TPEHHENH
U3MEHYUBOCTH B KIMMAaTUIECKOI CHCTeMe, TaK U BO3IEHCTBUA
BHeIITHUX (aKTOPOB (KaK eCTeCTBEHHOTO, TAK I aHTPOIIOTCHHOTO
xapaxTepa). Brusitue BHelHuX (aKTOPOB Ha K/IMMAT MOYXKET ObITh B
006IIKX YepTax IPEeACTaBIeHO C HCIONb30BAHUEM KOHICIIUH
PamManOHHOTO Bo3zeCcTBHAS. [1070XKUTeNbHOE PaIMaHOHHOE
BO3JIEHCTBHE, TAKOE, KAK BO3HHUKAIOIIIEE B PE3Y/IbTATE YBEIHICHUSA
KOHI[HTPAIIUI1 TAPHUKOBBIX I'a30B, UMeeT TeH/ICHI[MIO HarpeBarh
HOBepXHOCTD. OTpHULIATE/IBHOE PA/IUAIIMOHHOE BO3MIEHCTBIE, KOTOPOE
MOXKET BOSHUKHYTD B Pe3y/lbTaTe YBeIHYCHUS COLCPKAHUSA B
armMocdepe HEKOTOPBIX BU/IOB a9P0O30JIeil (HAXOAIIUXCS B BO3IYXE
MHUKPOCKOIIMYECKHX YaCTHUI[), UMeeT TeHNEHIIMIO OXIaXIaTh
HOBEPXHOCTbH. EcTecTBeHHBIE (PaKTOPEI, TaKHe, KAK H3MEHEHUS B
HPHUXOAAIIEH Ha 3eM/TIO SHEPIUH COMHIIA MM AKTUBU3MPOBABILIAsACT
BY/IKAHHYeCKas JeATeIbHOCTD, TAK)Ke MOTYT CIY)KUTD IPUYHHON
PagMaliOHHOTO BO3AeHCTBHA. OIpenie/ieHre XapaKTePUCTHK 3THX
BO3JIEHCTBYIOIINX Ha KIUMAT (PaKTOPOB U UX H3MEHEHUII B XOTIe
BpeMeHnu (cM. pucynok PII-2) Heo6X0muMO HJsi TOTO, YTOOBI
HOJIyYUTH IIPeICTaB/IeHHe 00 U3MEHEeHUAX KIMMaTa B IIPOIIOM B
KOHTEKCTE eCTeCTBEHHBIX KO/Ie0aHMI1 U CIIPOTHO3HPOBATh H3MEHEHNU A
K/IMMaTa, KOTOpble MOTYT BOSHUKHYTH B 6ynymem. Ha pucynke PI1-3
IIPEICTaB/IeHbI COBPEMEHHDIE OLICHKH PAIMAIIMOHHOTO BO3/IEHCTBHS,
BO3HUKAIOIIETO B pe3yAbTaTe YBEIMUYEHHSA KOHIIEHTPALUIl
aTMOCQEPHBIX COCTAB/IAIOIINX U IeHCTBUS IPYTUX MEXaHU3MOB.

Konuenmpayuu napruxosuix 2a3os 6 ammocgepe u ux paouayuorHoe
8030etictmetie NPoOOOMHAIOM B03PACMAMD 6 pe3ynvinare Oesitenv-
HOCMU Yen06eKa.

e Konnenrpanus nsyokucu yrrepona (CO,) B atMocdepe B
nepuor, ¢ 1750 r. Bospocia Ha 31 %. Hu B nocnennue 420 000
JIET, HU, BCPOHTHO7, B T€YCHUCEC IIOCIICOHUX 20 MaH JIeT
konnenTpanysa CO, He 6bUTa CTO/Ib BBICOKOIT, Kak ceropas. Ha6-
JIIOJA0OIIHMECA Ha CeI‘O,I[HHIHHI/Iﬁ [E€Hb TEMIIbI €€ YBE/IMICHUA
6ecrperieieHTHBI 110 MeHbIIIel Mepe B rocaentue 20 000 neT.

e IIpuMepHO TpU YeTBEPTBIX AHTPOIIOIeHHBIX BbIOpocoB CO, B
atMocdepy B TedeHHe TOCTenHUX 20 JIeT TPONCXONAT M3-3a
CKWTaHHA NCKOIIAeMbIX BUIOB TOIUIMBA. OCTa/lbHAsA 9acTh B

Paduayuonnoe so3deticmsue — 9TO Mepa BIUAHUSA, KOTOPOE TOT
WIM MHOM (PaKTOP OKa3blBaeT HAa M3MeHeHHe OajaHca IIPHXO-
OAIIeH M yXOMsILel 9HePTUH B CHCTeMe «3eMi-aTMocdepar, a
TaloKe II0Ka3aTe/lb 3HAYMMOCTH KOHKpPeTHOro ¢akropa B
KadecTBe IOTeHIINAaTbHOTO MeXaHN3Ma U3MeHeHH A KanMaTa. OHO
BBIPOKAETCS B BATTaX Ha KBapaTHblit MeTp (Br-m2).

Hsmenenue knumama, 2001 e. Hayunole acnexmol

OCHOBHOM 06"I)HCHHCTCH MU3MEHECHUSAIMU B 3€MJICIIO/Ib3OBAHU
(0coOeHHO YHHUYTOXKEHHEM JIECOB).

B HacTosIee BpeMs OKeaHBI U CyIlIa BMeCTe IOIJIOMIAI0T
IIPUMEPHO IIOJIOBUHY aHTPOIIOreHHbIX BeIOpocos CO,. Ha
cyie noromeHue anTponoreHHoro CO, B mepuop 1990-x
TOMOB, BECbMa BEPOATHO/, PEBBIIANO BbIcBOGOKnerne CO,
B pe3y/IbTaTe YHHYTOKEHU JICCOB.

Temms! yBenuuenus koHneHTpanuu CO, B atMocdepe B
TeYeHHe IOCAeTHUX IBYX [NeCATHIETUH COCTaBIIAIU
npumepno 1,5 mua 1 ? (0,4 %) B rom. B 1990-x romax
IIPOMCXOUBIIIEe U3 IOIa B IOJI YBe/IMYEHNE BapbUPOBAIOCh
ot 0,9 ! (0,2 %) 1o 2,8 ma"! (0,8 %). Takue Kome6aHusa
60JIBIIIe]l YaCTBIO OOBACHAIOTCA BIUAHUEM H3MEHINBOCTH
KIMMara (HaIrpuMep sABJIeHN! D1b-HUHBO) Ha ITOIIOIIeHne U
BeIcBOOOXKIeHHe CO, CyIIIel ¥ OKeaHaMH.

Komnmenrpanus merana (CH,) B atMocdepe yBemraitach Ha 1060
mipn 19 (151 %) B mepwon ¢ 1750 T. 1 POIO/DKaeT BO3PACTaTh. 3a
nocenaue 420 000 yeT Takoit BhICOKOM KoHIeHTparmy CHy, Kak
CerofiH#, He HaOMoNaI0ch. ExxerofiHoe yBe/IMueHre KOHIIeHTPallii
CH, B 1990-x rofiax 3aMeIMJIOCh M CTaJIO 00/Iee H3MEHYMBBIM IO
cpaBHeHuIo ¢ 1980-mu rogamu. Heckobko 60see mOnIOBUHBI
TeKyIux Be16pocoB CH, HOCAT aHTPONIOTeHHBIN XapaKTep
(HaHpI/IMepI CBA3aHBI C UCIIOJIb3OBAHNEM HMCKOIIAEMBIX BUIOB
TOIUIVBA, Pa3BelleHNeM KPYITHOTO POTAaTOrO CKOT3, BO3IE/IbIBAHNEM
pica M HUTMYHEM MYCOPHBIX CBaJIOK). B mormonHeHue K atomy
OJTHO¥ M3 TIPUYHH IIOBBIIIeHNs KoHIeHTpanun CH, B mocientee
BpeMst ObUTH ITPpUSHAHBI BEIOPOChI okucH yriepopa (CO).

Konmenrpanus saxkucu asora (N,O) B armocdepe
yBennaunack Ha 46 mupn-! (17 %) B mepuon ¢ 1750 1. u
IIPOJO/DKAET BO3PACTaTh. 3a MOC/IeHNE KAK MUHUMYM
TBICSIIY JIET He HAG/TIONA/IOCh CTO/Ib BHICOKOI KOHIIEHTPAIINU
N,O, kxak cerogHs. [IpumMepHO OlHA TPETh COBPEMEHHBIX
BbI6pOCcOB N,O HOCUT aHTPOIOTEHHBIN XapakTep (HX
VCTOYHHUKAMU ABJIAIOTCA, HAIIPUMED: CeJIbCKOXO3SICTBEHHbBIE
II0YBBI, OTKOPMOYHBIE IUIOIIAKHY /I KPYITHOTO pOTaToro
CKOTa ¥ XMMHWYECKaA HpOMbII_[UIeHHOCTI)).

Haunnas ¢ 1995 I. KOHLIEHTpaIlMi MHOTMX TJIOUTYIIEPOIHBIX Ia30B,
KOTOpbIe SIB/BIIOTCS OfHOBPEMEHHO 030HOPA3PYILAIOLIIUME U
mapHUKOBBIMH rasamu (Hampumep CFCl; u CF,Cl,), B
armocdepe 60 BodpacTaau 60jee MeICHHBIMU TEMITAMH,
160 yMEHBIIAINCh B CBSI3U C COKpallleHHeM BHIOPOCOB
COIIACHO MpeANHcaHnsAM MOHpearIbCKOro MPOTOKOIA U
IIOIIPABOK K HEMY. COQHI/IHeHI/IH, KOTOpPBIE ABJIAIOTCA HX
samernrenavu (HanprMep CHE,Cl n CF;CH,F),  HexoTopsle npy-
THe CHHTeTHYeCKHe COeTUHEHNs (HalpuMep I1ep(Topyriepons
(IT®Y) rrexcadpropun ceper (SFy)) Taroke ABIAIOTCA TAPHIKOBBIMI
Ta3aMHM U UX KOHIIEHTPAalluM B HACTOAIEE BPEMS BO3PACTAIOT.

miH! (MIWUTMOHHBIX mostedt) win mapa! (MuIMapHbIX moreit, 1
Mwumapy = 1000 MWUIMOHOB) — 3TO OTHOIIIEHNE KOIHYeCTBA
MOJIEKY/I IIAPHHUKOBOTO Trasa K OOIeMy KOIHYECTBY MOJIEKYI
cyxoro Bosnyxa. Hampumep, 300 mna! osnavator 300 Mosekyn
ITAPHMKOBOTO ra3a Ha MUWUIMOH MOJIEKYJI CyXOTO BO3/yXa.
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Moka3aTenu BMAHWA feACTBUIA YenoBeka Ha aTMocepy

B MHAYCTPUANbHYIO 3py

a) KoHueHTpauwu B rno6anbHoii aTMochepe Tpex NONHOCTbIO NepeMeLlaHHbIX
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Pucynox PII-2. 3apeructpupoBaHHbBIe 3a HIPONOI-
JKUTETBHbIA TIePHO JaHHbIe 00 U3MEHEHUAX COCTaBa
arMoccepbl B IPOLIIOM 00eCTIeYNBAIOT KOHTEKCT LA
OIIpeNe/IeHNs BIMAHUA AaHTPONIOTeHHbIX BBIOPOCOB.

a) Ha PUCYHKe II0Ka3aHbl U3MEHEHHs B KOH-
LieHTpalHsAX AByoKucH yrepona (CO,), MeTaHa
(CH,) u 3akucu asota (N,O) B arMocdepe B
nocneqaue 1000 set. JlaHHBIE, TOTy4YeHHbIE IPU
HCCIENOBAHUHN KEPHOB JIba U (PUpPHA, 0TOOPaHHBIX
B HECKOJIbKUX TOYKaX B AHTapKTHKe U [peHmannnu
(moKasaHbI PasHbBIMU CUMBOJIAMU), JOTIOIHEHBI
TAQHHBIMM, IIOTYYeHHBIMH TP UCCIEIOBAHUN
HEIOCPEeICTBEHHBIX 06pas1ioB aTMOC(hepsI B
TOC/IE[IHIE HECKOIBKO JIECATHIETHIT (TTOKa3aHbI
ymaveit mia CO, ¥ BCTaB/IeHbI B KPUBYIO, TIPET-
CTaB/ISIOLIYIO TIOOATBHYIO CPEIHIOK0 KOHIIEHTPa-
o CHy). OneHOYHOE MOJIKUTETBHOE
PafuaIiOHHOE BO3/IENCTBHE ITHX Ia30B Ha
K/IMMaTHIeCKyIo CHCTeMy MTOKa3aHo Ha IIIKaJle
crpaBa. IToCKOMBKY 9TH Tasbl CYIIIeCTBYIOT B
armocdepe B TedeHMe JIeCATIWIETHS WIH GOIBILIEro
CPOKa, OHH TIOJTHOCTBIO TIEPEMEIITHBAIOTCS, U X
KOHLIEHTPALIUU OTPXAIOT BHIOPOCHI 13
MCTOYHUKOB II0 BCeMy 3eMHOMY Ii1apy. Bee Tpu
rpacuKa CBUMIETE/IbCTBYIOT O KPYITHOMACIIITAOHOM
U BCEBO3PACTAIOIIEM YBETMUEHUHU aHTPOIIOT€HHBIX
BBIOPOCOB B MHAYCTPHUA/IBHYIO 3PY.

b) Ha pricyHKe IpOWUTIOCTPHPOBAHO BIIMSTHIIE
[IPOMBIIIUIEHHBIX BBIGPOCOB Ha KOHIEHTPAIIMI
cynbara B arMocepe, KOTOpbIe BEMYT K
OTPHIATEILBHOMY PAIUAIIMOHHOMY BO3JICHCTBHIO.
ITokasaHO MCTOPUYECKOE H3MEHEHHE KOHIIEHTPa-
1A Cy/ibara, OHAKO He B arMocdepe, a B KepHax
JIb/ia, OTOOPaHHbIX B [permaniuy (II0KasaHbl
JIMHUSIMH, U3 KOTOPBIX YIIa/IEHbI STTH30IUIECKIE
BOSIIEICTBHSI U3Bep)KeHNiT By/IKaHOB). Takue
JaHHBIE YKa3bIBAIOT Ha JIOKAIbHOE OCAKICHHE
Cy/nb(aTHBIX a9PO30JIeil B KOHKPETHOM TOUKe,
OTpasKasi Be/IMINHBI BHIOPOCOB IBYOKHCH CEPBI
(SO,) B cpemHMX MIMPOTAX CEBEPHOTO TOMYIIIAPHSL.
OTH 3aperncTpUpOBAHHbIE JAHHbIE, XOTS X HOCAT
60s1ee pernoHa/IbHBII XapaKTep, 4eM JaHHbIE O
TIepeMeIIaHHBIX TTAPHUKOBBIX Ia3aX B IJI06A/IbHOM
Maciirabe, CBHIETE/IbCTBYIOT O 3HAYUTE/IBHOM
POCTe aHTPOIIOTeHHBIX BBIOPOCcOB SO, B
HHIYCTPHAIbHYIO 9py. CHMBOJIBI B BHJIE IUTFOCOB
03HAYAIOT COOTBETCTBYIOIIIHE PETHOHAIBHBIE

olleHOYHBIe BEIOpoch SO, (IlIKasIa crpasa).

[Ha ocnoBe: a) — rnaBa 3, pucynok 3.2b (CO,);
r1aBa 4, pucynok 4.1au b (CHy), n rasa 4,
pucyHok 4.2 (N,0), u b) — raBa 5, pucyHox
5.4a]
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e PanmuanmonHoe BO3[ENCTBHE, ABIIIONIEECS CIeICTBIEM o Habmionasiieecs B epuoy ¢ 1979 r. mo 2000 r. ncToiieHue

YBe/IM4eHHsA KOHLIEHTPAIHIiA ITOJTHOCTHIO ITepeMeITaHHbIX 030H0BOTO (O3) 051 B cTpaTocdepe BBI3BAIO OTPHIIATENHHOE
TIAPHUKOBBIX ra30B B 1iepuo, ¢ 1750 1. mo 2000 1., oneHrBaeTcs pammanuonHoe Boszeticteue (-0,15 Br-m2). [Tpu mpenmono-
KaK paBHoe 2,43 Brm2, ipn stom 1,46 Brm2 — o1 CO,;0,48 JKEHUU O TOM, 9TO COBPEMEHHBIE IIPENIIMCAHNS B OTHOIIIEHNI
Brm2 — or CH,;0,34 Brm2 — ot rasionmymieponos; u 0,15 raJIOUAYI/IEPONOB OYIyT IIOTHOCTHIO BBIITOTHSTHCS, TOJIOXKH-
Brm2 or N,O. (Cm. pucynok PII-3, rme mpow- Te/IbHOE BO3IEHCTBHE TA/IOMIYITIEPONIOB OY/IeT YMEHbIIIAThCS TaK
JEOCTPUPOBAHBI TAKOKE CYILeCTBYIOLLIIC HEOTIPEIe/ICHHOCTH). Ke, KaK M Be/IMYMHa OTPUIATE/ILHOTO BO3NENCTBHUA, U3-3a

FnobanbHoe cpeAHee pagnauMoHHOE BO3AENCTBUE KNMMaTU4eCKON CUCTEMDI
B 2000 r. no cpaBHeHuto ¢ 1750 T.
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YpoBEHb Hay4HbIX 3HAHMI

P]/ICYHOK PII-3. Vi3mMeHeHHne KIMMaTa BHI3BAaHO MHOTHMH BHEIITHUMU (baKTOpaMPI.

[ToxasaHHbIe HA PUCYHKE BUIbI PAIHAIIMOHHOTO BO3IEHCTBUS 0OBSACHSIIOTCS N3MEHEHHSMH B COCTaBe aTMOC(epbl, H3MEHEeHHEM OTPaKaTeTbHO
CII0COGHOCTH TOBEPXHOCTH B pe3y/bTaTe 3eM/ICII0/Ib30BAHMA 1 KoleOaHus My B usnydaemoii Co/THIIeM 9Heprui. 3a NCKTI0UeHeM KOme6aHmit
COJIHEYHO 9HEPIUH, KOK/BII BUJ] BO3IEICTBYS TaK WM HHAYE CBS3AH C [esTeTbHOCTHIO Ye/I0BeKa. [IpsMOyTobHble CTOIONKY Ha PUCYHKE
HPEICTAB/ISAIOT OLIEHOYHbIE 3HAYEHNUSI BKIAIOB 3THX BO3IEHCTBYIOIINX (PAKTOPOB — HEKOTOPBIE U3 HUX CMOCOOCTBYIOT MOTEIIEHUIO, & HEKOTOPbIE —
HIOXOJIOIaHUIO. Bo3ericTBuUe, CBA3aHHOE € ANU30AUYeCKUMU H3BEP)KeHUAMH BY/IKaHOB, BeIYLIMMU K BOSHUKHOBEHUIO OTPHULIATE/IbHOTO BO3IEHCTBUS,
COXPAHAIOILIET0CA B TeUeHHe BCEro JIMILb HEeCKObKUX JIeT, Ha PUCYHKe He I0Ka3aHo. OTpakeHHOe Ha PUCYHKe KOCBEHHOE BIIMAHUE a3p030JIeit
npencrasisier co60il UX BIMsAHME Ha Pa3Mepbl M KOMMYeCTBO Kalle/lb B 06/1aKax. Bropoe KocBeHHOe BIMsIHHUE a9po30Jieil Ha 06/1aKa, a HMEHHO UX
BJIMSIHHE Ha TIPOJIO/DKUTEIBHOCTD CYIIIECTBOBAHMUS 00/IAKOB, KOTOPOE TaKKe BeleT K BOSHUKHOBEHHIO OTPULIATEIBHOTO BO3JEHCTBIS, HA PUCYHKE He
MOKa3aHO. BUJIbI BANAHNSA aBUAIIMH Ha TAPHUKOBBIE Ta3bl TOKa3aHBI B BHJIE OT/EMIBHBIX CTOTOMKOB. BepTHKa/IbHAS JTHHUSA IIPH NIPAMOYTOTbHUKE
yKasbIBaeT Ha IMAIa30H OLICHOK, KOTOPBbIE OIPENe/AI0TCS OIyO/IMKOBAHHBIMH 3HAYECHUAMHU BO3ZIEACTBUIL 1 HU3NYECKUM TOHNMaHHeM. HekoTopble
U3 BO3ZIEHCTBYIONHX (aKTOPOB XapaKTEPU3YIOTCS TOPasao GOMbIIE CTENEHbIO ONPee/IeHHOCTH, YeM pyrre. BepTHKanbHast TMHYSI BHE
IIPSIMOYTO/IbHUKA O3HAYAET TaKOe BO3MIEHCTBHE, /IS KOTOPOTO He TaHO HUKAKOM HAVTYYIIIeH OLEHKH M3-3a CYIIeCTBOBAHUS CJIMIIIKOM OOJIBIIIHNX
HeorpereneHHOCTel. Kak yske oTMedeHo, 06111t yPOBEHb HayYHOTO TIOHMMAHMS KaXKJOTO BO3/IEHCTBYIOIIEro pakTopa BeCbMa Pas/ideH.
HexoTopsle BeliecTBa, BEI3BIBAOIIIE PAUAIIIOHHOE BO3IEHCTBHUE, CHILHO ITepeMeITaHbl Hafl 3eMHBIM ITapoM, Kak Harrpumep CO,, B
pesy/bTaTe 4ero HapylaeTcs I7Io0aIbHBII TeIUIOBOI 6ataHc. [Ipyrue BeliecTBa BBI3BIBAIOT MTepTypOAMy, 06Iagatolye CKOpee perioHa IbHbBIM
XapaKTepOM, YTO CBSI3aHO C UX IIPOCTPAHCTBEHHBIM pacIIpeie/IeHleM, HallpuMep aspo3oii. I1o 3Toit U 1o ApyruM IMpudruHaM He/lb3sl OXKHUIATh,
YTO IIPOCTasi CyMMa II0JIOXKUTE/IbHBIX M OTPHUIIATE/IbHBIX CTOIOMKOB Ha PUCYHKE OTOOPA3UT HETTO-B/IUsIHME Ha KIMMAaTHYECKYIO CHCTEMY.
Pesy/ibraThl MOJIETMPOBAaHMS B paMKax Hacrositero JJoknana 06 oreHkax (HanpuMep pucyHOK PIT-5) CBUIETEBCTBYIOT O TOM, UTO OLEHOYHOE
HETTO-B/IMsIHKE ITHX [EePTYpOALHil IPUBEIO B IIePHOZ 1ocste 1750 T. K IOTeIUIeH o 106a/IbHOro Karmara. [OCHOBaHO Ha: [JIaBa 6, PUCYHOK 6.6)
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HCTOILIECHHUA 030HA B cTpaTrocdepe Mo Mepe TOTO, Kak
O30HOBBIH C/I0¥ Oy/IeT BOCCTaHABIMBATHCA B TeueHHe XXI
CTOJIETHAL.

e O6mee xonmmuectBo O3 B Tpomocdepe, IO OIEHKAM,
BO3poCyo B mepuop ¢ 1750 1. Ha 36 %, 94TO OO'bACHSETCS B
OCHOBHOM aHTPOIIOTeHHBIMH BBIOPOCAMU HECKOJIbKUX
obpasytomux Oz rasoB. 9TO COOTBETCTBYET MOJOXKH-
TeBHOMY PaIMallMOHHOMY BO3IeHcTBHIO B 0,35 Br-M~2.
Bospetictsue O3 3HaYUTENLHO BAPbUPYETCA B 3aBUCUMOCTHU
OT PEerHOHOB U pearupyer ropasno ObICTpee Ha U3MEHEHUS B
BBIOpOCAX, YeM JIONITO COXpaHAIolIuecs B aTMocdepe
MIAPHUKOBBIE Ta3bl, TakKe, Kak CO,.

Anmponozennvie aspo3onu He00n20 COXPAHSIOMCS 6 AMMOC-
depe u 6vI3vIBAIOM 6 OCHOBHOM OMpPUyAMenvHOe paduad-
YyuoHHOe 8030eiicmaue.

e OCHOBHBIMU UCTOYHUKAMU AHTPOIIOT€HHbBIX aapoaoneﬂ
ABAAIOTCA CXKHUIaHHME HMCKOIIA€MBIX BHIOB TOIIJIMBA U
CKUTaHue 6MOMAaCChl. DTU UCTOYHUKU TAKXKe SABJIAIOTCS
ONHOW W3 IIPpUYUH YXYOUICHUS KadeCTBa BO3OyXa U
KUCTOTHBIX OCAKIEHUN.

e B mepuon mocse Boinycka BIIO 65111 JOCTUTHY THI 3HAYH-
Te/JIbHbIE YCIIEXU B COBEPIIEHCTBOBAHUY OIIPe/e/IeHUs
MPSAMON paIMalIMOHHON PO/ PA3IMYHBIX BUIOB a9PO30JIEN.
IIpsAaMoe paguanMOHHOE BO3MIENCTBHE, COTJIACHO OII€HKaM,
cocrapnser s cynbdara: -0,4 Br-m2, s asposoeit ot
okuranus 6uomacce: -0,2 Brm™2, mas asposonei,
COfEepKAIIUX OPTaHUYECKUH YIJIEPOA OT CXXUTAHUSA
HCKOTIaeMBbIX BHIOB TormBa: -0,1 Br-m~2 u s asposoren,
COMEPKAIIUX CaXXy OT CXKUTAHMA MCKOIAeMBIX BUIOB
tormBa: +0,2 Br-M~2, KonmmaecTBeHHO onpenenuTs o61ee
npAMOe BIMSAHHE adPO30JIEN U €ro 3BOMIOLUIO B X0O1e
BPEMEHHU MOXXHO JIMIIDb C TOPA3J0 MEHbIIEH CTEIEHbIO
NOCTOBEPHOCTH, Y€M [JIA Ta30B, IE€PEYUCIEHHBIX BbIIIE.
A3p030/1 TaK>Ke B 3HAYUTE/TLHOI CTENIEHU BaPbUPYIOTCSA 110
peruoHaM U ObICTPO pearupyroT Ha U3MeHeHHs B BBIOpOCax.

e Ad3po30nH, B [ONMOJHEHHE K CBOEMY IIPAMOMY pajfua-
IMOHHOMY BO3JeHCTBUIO, OKa3bIBAIOT TaK>Ke KOCBEHHOE
paguamMoOHHOE BO3IEIICTBHE ITyTeM CBOETO BIMAHUSA Ha
o6iaka. B Hacrosiee BpeMs MOSBAsAETCS Bce OObIie
CBUJIETE/THCTB 3TOT'0 KOCBEHHOTO BIUSHUS, IB/ISIOIIETOCS
OTPUIIATETBHBIM, XOTS €T0 Be/IMIMHA BeCbMa HeoIIpeIe/IcHHa.

B meuenue nocnednezo cmonemusi 6KAA0 ecmecmeeHHbIX
¢akxmopos 6 paduayuonroe 8030eiicmee OvLa HeOOTLUIUM.

o PanmuanuoHHOe BO3[EICTBUE, CBA3AHHOE C U3MEHEHUsAMU B
COJIHEYHOM HU3JTy4e€HHMH B epuop ¢ 1750 r., cocrasiseT, 1o
OlLleHKaM, npuMepHO +0,3 Br-Mm~2, npudyeM 60JIbIIIasg ero
4acTh NMPOSABWIACH B NMEPBOI MoJoBUHE XX CTONETHUSA.
HauuHas ¢ konna 1970-x romos U3MePEHUS C IOMOIIBIO
CIYTHUKOB II0Ka3ajad, YTO CYIIECTBYIOT HeOOJbIIHe
Kosie6aHusI, CBsI3aHHbIe C 1 1-JIETHUM COTHEYHBIM ITUKJIOM.

I-9

bertn IIpEeNI0KEHbL 00BACHEHUS MEXAHU3MOB yCuIeHuA
BIMAHUA COIIHI_Ia Ha KJIMMaT, OJHAKO B HACTOAIIEE BPEMA
OIITyIIaeTCA HEMOCTATOK KAaK HANE)KHBIX TEOPETHUICCKUX
OCHOB, TaK U TAHHBIX Ha6}IIOI[eHPH>I.

e A3po30iu, NOABJIAIONINECS B cTpaTocdepe B pe3yibraTe
U3BEpPKEHUU BYJIKaHOB, IPUBOJAT K OTPULATEIBHOMY
BO3JIEHCTBHIO, COXPAHAIOILLIEMYCS B TeIEHHE HECKOIBKHX JIET.
Hecko/1bKO KPYIIHBIX U3BEPYKEHUI BYJIKAHOB IIPOU3OLUIA B
nepuons! 1880—1920 rr. u 1960—1991 rr.

e KoMmMOuHHMpOBaHHOE M3MeHEHME PAMUANTHOHHOTO BO3-
ﬂeﬂCTBHH ABYX OCHOBHBIX €CTE€CTBEHHDBIX (l)aKTOPOB
(koneGaHUI COMHEYHOrO MU3IYyUYEHUS M adPO30JeH OT
HU3BEPIKEHUA By}IKaHOB) ABJIAETCA, 110 OLI€HKAaM, OTpHU-
LaTEe/JIbHBIM B T€YE€HUE ITOC/IENHUX NBYX, 8 BO3MOXHO, U
IIOC/IENHNX YE€ThIPEX HeCHTHHeTHﬁ.

IoBepue K cTOCOGHOCTH MOfIe/Ieil IPOTHO3HPOBATh
OynyIuit KTMMaT BO3POCIIO.

st moydeHus nofpoOHBIX OLIEHOK OOPAaTHBIX CBsA3EH U
peruoHaNbHBIX XapaKTEePUCTHK HEOOXOIUMBI CIOKHBIE,
dusuvecku 060CHOBaHHBIE MOJIE/IM KTMMATa. TaKue MOIenu
ITOKa eIlle He MOTYT OXBAaTUTb BCe aCHIEKThI K/IMMaTa (Harpumep,
OHH BCe el1le He MOTYT IOJHOCTHIO YIeCTh HaO/TIOIAIOIIYIOCS C
1979 r. TeHeHUMIO B pa3HUILIE TEMIIEPATYP Ha IIOBEPXHOCTU
3emu ¥ B Tportocdepe), a Tak>Ke UM IIPUCYINH KOHKPeTHBIE
HeOIpeIe/IeHHOCTH, CBsI3aHHbIE C 06JIaKaMU U UX B3aUMO-
IEICTBUEM C pajiualiyeil 1 adpo3o/siMu. TeM He MeHee, TOBepHe
K CIOCOOHOCTH 3THUX MOjened o6ecrnednBaTh IMOJE3HBIE
poeKIuu OyayIero KmMara BO3pOCIo BCIENCTBUE IIPOTe-
MOHCTPUPOBAHHON 3(PPEKTUBHOCTH OSTHUX MOJEIEH B
oTIperie/IeHHOM JIMana3oHe IPOCTPAaHCTBEHHBIX U BPEMEHHBIX
MacIITaboB.

e IloHUMaHUEe KITUMaTHIECKUX IIPOIIECCOB U UX BBEIECHUE B
MOIEIN KjIruMaTa yIy4dlInja0Ch, BKJIOYIAasA OXBAT TaKUX
IIapaMeTpoB, KaK: BOJISTHOM Iap, IMHaAMHKa MOPCKOTO JIbJ1a 1
II€EPEHOC OKEAHCKOT'O TEIlIA.

e Hexoropsie paspaboTaHHbIe B IIOC/IENHEE BPpeMsI MOJIE/IH
[T03BOJISIIOT YIOBJIETBOPUTEIBHO MOJIETMPOBATh COBPEMEH-
HBII KJINMaT, IpuYeM 6e3 HeoOX0mMUMOCTH HeU3HIECKUX
KOPPEKTHPOBOK IIOTOKOB TeIUIa M BOIbI Ha IPaHUIIe OKeaHa U
aTMocdepsl, YTO IPUMEHUIOCh B 60/Iee pAHHUX MOJIE/IAX.

e MopenupoBaHue ¢ BKIIOYEHIEM OI[€HOYHBIX 3HAYEHHU
€CTECTBEHHBIX M AHTPOIOIEHHBIX BO3/EMCTBYIOIINX
(axTopoB BocipousBopuT HabmopaoIecs B TedeHne XX
CTOJIETHS KPYIHOMACIITaOHbIe M3MEHEHUS B IPU3EMHOM
temieparype (pucyHok PII-4). OgHako B 9TUX MOJESX,
BEPOSITHO, HE yYTEHBI BO3IAEUCTBUS HEKOTOPBIX JOIIOTHH-
TeJIbHBIX ITPOIECCOB U BO3IENCTBYIOINX (DaKTOpoB. Tem He
MeHee, GaKT KPyIHOMAcCIITAaOHOTO COBIAIeHUsI MEX/Y
pe3y/IbraTaMyu MOJIeTMPOBAaHMS U JaHHBIMU HaOMIONEeHU
MO>KET OBITh UCIIO/Ib30BaH JIISl IPOBEIEeHUsI He3aBUCUMOI
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CMopenupoBaHHble 3Ha4YeHusl cpegHerofoBoi rnobanbHoil NPU3eMHOI TeMnepaTypbl

a) EctecTBeHHble (paKTopbl b) AHTponoreHHble (pakTopbl
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PI/ICYHOK PII-4. Mone}mpona}me KomebaHuit TEMIIEpATyPpbl 3emmu u CpaBHEHHE IIOTYYE€HHDBIX PE€3yIbTATOB C U3MEPEHHBIMHU U3MEHEHUAMHU MOXKET
aTh IPEeACTaBIeHNE O IPUYNHAX, IE)KAITUX B OCHOBE KPYITHBIX H3MeHEHUI.

Jl11 MozepoBaHKA H3MEHEHHIT TeMIIepaTypbl, KOTOpbIe IIPOMCXOAAT M3-32 eCTECTBEHHBIX M aHTPOIIOTEHHBIX IIPHYNH, MOKHO HCTIOb30BaTh MOIEIb KIMMAra.
Pesy/sraTsl MOIETMPOBaHNS, TIPECTAB/ICHHbIE HA YAaCTH ) PUCYHKA, ObUIM MOTYYEHBI C Y4ETOM TOBKO €CTECTBEHHBIX (DAKTOPOB BO3AEHCTBHA: KONeOaHMIT
COTHEYHOTO M3/IyYeHHs ¥ BY/IKAHUYECKO [IeATEMbHOCTH. Pesy/brarsl, IpeCcTaBieHHble Ha YacTH b) PUCYHKA, MOMydeHbI C yYeTOM TOIBKO aHTPOIOTEHHBIX
(baKTOpPOB BO3HENCTBHUA: APHUKOBBIX T430B M OLIEHOYHBIX 3HAYEHMIT CY/Ib(ATHBIX a3pO307ielt, @ Pe3y/IBTaThl, IPEICTaB/ICHHbIe B YaCTH C) PUCYHKA, OMYUEHBI C
Y4eTOM KaK eCTeCTBEHHbIX, TAK M aHTPOIIOTeHHbIX pakTopoB BosfeiicTBIs. Ha rpaduike b) MOXXHO BHIETD, YTO BK/IOYEHHE aHTPOIIOTeHHBIX (DAKTOPOB BOSHEHCTBHS
obecrieyrBaeT IpaBoONON0OHOe OO'bSCHEHNE 3HAYUTEIBHOI YaCTH HAOMOAEMbIX B TeYeHHE HOCTCIHETO CTO/IETHS N3MEHEHHIT TeMIIepaTypbl, OTHAKO HAITydIIlee
COBITAJICHUE C JAHHBIMU HaO/IONICHIIT MOYKHO BHJIETh Ha rpacpuKe ), Ha KOTOPOM Y4TEHBI KaK €CTECTBEHHBIE, TAK U aHTPOIIOTeHHbIe (PAKTOPBL. TH pe3y/IsTaThl
CBUJIETENIbCTBYIOT O TOM, YTO BK/IIOYEHHbIE B UCC/IENOBAHMS (ba.KTopbl BO3JIEACTBUA TOCTATOYHBI 11 OObACHEHNSA HAOTIONAOIIMXCA U3MEHEHHIA, OTHAKO IIPU 3TOM
He MCKJTI0YaeTCst BOSMOYKHOCTH TOT0, YTO CBOIA BK/IaJl BHOCAT U Ipyrre pakTopbl Bo3neicTBusL. [IpecTaBIeHHbIE Ha STOM PUCYHKE Pe3Y/IBTaThl pAGOTHI C MOTE/IMH
SBJISIIOTCS PESY/IBTaTaMK YeThIPeX IIPOrOHOB OIHOM M TO JKe MOJIE/H. Pesy/sTathl, aHa/IOTHYHbIE IIPEACTAB/ICHHBIM Ha rpaduke b), MomydeHbl U ¢ ApyruMu
MOJIE/ISIMH, YIUTHIBAIOLMMH aHTPOIIOTEHHOE BO3JIEAICTBHE. [OcHoBano Ha: m1aBa 12, PMCYHOK 12.7]

IIPOBEPKH IIPOTHO3UPYEMBIX TEMIIOB IIOTEIUICHNs B TedeHrne  [10ABHINCH HOBBIE H O0jlee BecKye CBUIETeIbCTBA
C/IEYIOIINX HEeCKOJbKUX JeCATHICTHI B PAMKAX TOTO WIK  TOTO, 9YTO 60/IbIIIast YaCTh NOTEIIeHNs],

MHOTO 3a[JaHHOTO CIIeHapHs BEIOPOCOB. Ha0/II07aeMoro B Te4eHHe NocnegHux 50 e, BBI3BaHa

OEeATENbHOCTHIO YeI0BEKa.
e HexoTopsle aciexkTsl MomenupoBanus sisnennst 9HCO,

MYCCOHOB U CeBEePOATIAHTUIECKOT0 KoJleGaHUA Tak ke, kKak 1 B BJIO 6bu1 mpenicTaBiieH cremylomuii BEIBOJ: «COBOKYITHOCTD
KJIIMAaTa B OTHE/IbHBIE IIEPHOIBI B IIPOIIIIOM, CTalIU 60jiee  CBHIETEIBCTB IaeT OCHOBAHUE IIPEIIIONIOKUTD, YTO NeATe/IbHOCTD
COBEPILIEHHBIMH. Ye/IOBeKa 3aMeTHO B/IHAAET Ha NIOOQ/IbHBI KIIMMaT». B aToM nokrane
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6BUIO OTMEYEHO TAKOKe, YTO IIPH U3YyIeHUH HCXOIHBIX TaHHBIX 00
€CTECTBEHHOM M3MEHYMBOCTHU KIMMaTa MPOCIEXKUBAETCA
aHTPOIIOTeHHBIN cUrHaJL. B mepuon nmocne srxona BIO 6pun
TOCTUTHYTEI OIIpe/le/IeHHbIE YCIIeXH B YMEHbBIIIEHUH HeOoIpe-
IDe/IeHHOCTH, OCOOEHHO IpPU IIPOBENeHUM pPas3IU4YUil U
KOJIMYECTBEHHOM OIIPEZIe/IEHUHN BETMYMHBI OTBETHBIX PeaKIUi
Ha pa3/JN4YHbIe BHEITHUE BO3eicTBUA. HecmoTpa Ha TO, 9TO
MHOTHe 13 yKa3aHHbIX B BJIO HCTOYHHKOB HeoIIpeneIeHHOCTU
BCe elle B HEKOTOPOW CTENeHM COXPaHAITCA, HOBBIE
CBUJIETETBCTBA U 60JIee COBEPIIEHHBIEC 3HAHUA MO3BONAIOT
cenaTb OOHOB/ICHHBIE BHIBOJBL.

o [losiBumHCH 60Jee TIIATETBHO IPOBEPEHHbIE TaHHbBIE O
TeMIrepaType 3a 60jee IPOIO/DKUTEIBHBIN ITEPUOT, & TAKXKE
HOIIyquHI)IG C IIOMOIIIBIO HOBBIX MOHGHCﬁ OI€HKU U3MCEH-
YUBOCTHU. COI‘}IaCHO OII€HKaM, HOJIy‘-IeHHI)IM C IOMOIIIBIO
COBpeMeHHbIX MOHCHeﬁ, BeCbMa Ma}IOBepOHTHO7, 9To
Habmonalmoleeca B nociaegaue 100 jieT moTremieHue
BbI3BAaHO TOJ/JIBKO JIUIIIb BHyTpeHHeﬁ N3MEHYUBOCTHIO.
Boccosmanue manHBIX 0 KmMate 3a mocienaue 1000 et
(pucynoxPII-1b) Takke CBH/IETEIBCTBYET O TOM, 4TO
COBpeMeHHoe IIOTEIIJIEHUE SABIISAETCA HeO6I)I‘{HbIM nu
MaJIOBEPOSTHO’, 9TO OHO MPOUCXOIUT MOTHOCTHIO TIOJ
B/INSAHUEM €CTECTBEHHDBIX Q)aKTOPOB.

[ ) HO}IBI/IHI/ICL HOBBI€ OII€HKHN peaKHI/II/I K/IMMaTa Ha eCTeCT-
BEHHOE U aHTponoreHHoe B03H€ﬂCTBH€ u HpI/IMeHHIOTCH
HOBBIE MeTO/IbI 0OHapy>KeHus1. MccaenoBanus mo obHa-
py>1<eH1/Ho u 06’I>HCH€HI/IIO HpI/I‘-II/IH IIO3BOJIAIOT HOJIy‘{aTb
HOBBI€ CBUNETE/IBCTBA CYLHGCTBOBaHI/I}I aHTpOHOI‘eHHOI‘O
CUTHAaj/Ia B 3ap€I‘I/ICTpI/IpOBaHHI)IX OAaHHBIX O KJIMMATE 3a
nocneqaue 35—50 Jier.

o PesynsraThl MOIEIMPOBAHNUA OTBETHBIX PeaKIIMil TONIBKO Ha
eCTeCTBeHHbIe BO3IEICTBHUA (T. e. peaKIysA Ha U3BMEHYUBOCTD
B COJIHEYHOM H3/TyYeHUU U B IeATeTbHOCTH BYJIKAaHOB) He
OOBACHAIOT HA/IMYUA NIOTEIUICHHUA BO BTOPOIT IIOJI0BHHE XX
cronetus (cM., HanpuMep, pucyHox PII-4a). ITpu atom,
OIHAKO, OHU CBUJICTEIBCTBYIOT O TOM, 4YTO €CTeCTBEHHBIE
(baKTOPBI BO3IEHCTBHA MO CIIOCOOCTBOBATH IIOTCIUICHHUIO,
HabTIoaBIIIeMycA B TTepBO¥ TONOBHHE XX CTONETHS.

o Iloremrenve, mpoucxopsiiiee B TeYeHNE IOCIENHNX 50 JIeT IIOf,
B/IMSTHAEM aHTPOIIOTEHHBIX TAPHUKOBBIX r'a30B, MOYKET OBITH
UIeHTUDUITMPOBAHO, HECMOTPS HA HEOTIPeNe/IeHHOCTH B
BO3IEHCTBUN AHTPOTIOTEHHBIX CYITb(PATHBIX a3PO30JIeH U
€CTeCTBEHHBIX (haKTOPOB (BY/IKAHOB 1 COTHEYHOTO U/TyIeHUS).
BosneiicTBre aHTPOIOTeHHBIX CY/Ib(aTHBIX a3PO30JIEH TP BCEi
€ro HEeOTIPEMIEIEHHOCTH GbIIO OTPUIIATEIHHBIM B TOT TIEPHOLT
U, CJIEIOBATEILHO, He MOKET OOBSCHUTD SIB/IEHHE TIOTEIVIEHH.
V3MeHeHMS B €CTECTBEHHOM BOBIEHCTBUY B TEUEHHE OOJIBIIIEH
YaCTH 3TOTO [EPUOA TAKIKE, COTIACHO OL[E€HKAM, SIBJISIIOTCS
OTPUIATETHHBIMU U MTOITOMY MaJTOBEPOATHO’, UYTO OHM
SIBJISTFOTCSL IIPUYMHOM TTOTETUIEHUSL.

o Ilpu mpoBengeHUM HCCIeTOBaHU 10 OOHAPYXECHUIO U
00'bACHEHUIO IIPUYNH, B X0J¢ KOTOPBIX CPaBHUBAIOTCA
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pe3y/aIbTaThl MOJEIUPOBAHUA MU3MEHEHUN U 3apeTHCT-
pUpOBaHHbIE AaHHbIe HAOIIONEHUI, Temepb MOXKHO
YYUTBIBATh HEOINPENEIeHHOCTh B 3HAUEHUU CMOJENIH-
POBaHHOII peaKIuU Ha BHEIITHEe BO3[EHCTBHE, B YACTHOCTU
HEOIIPeIe/IeHHOCTD, CBA3aHHYIO C HEONIPENE/IEHHOCTHIO B
YYBCTBUTE/IbHOCTH KJIMMATa.

e DBospimas 9acTe 3THX HCCIeNOBAHUI TO3BOJIACT CHE/IATD
BBIBOJI, ITO B TeYeHHE MOC/IeTHIX 50 JIET OIIeHOYHBIE TeMITBI U
BE/TMYIIHA TOTEIUICHH S, BBI3BIBAEMOTO TOTBKO ITOBBIIIICHIEM
KOHIIEHTPAIlMil MapHUKOBBIX Ta30B, COMOCTABUMBI C
HA0/TIOIaeMbIMU B Pea/IbHOCTH 3HAYEHUSIMU ITOTEIUICHUS WIH
MpeBBIIIAIOT UX. bosee TOro, GONBIIMHCTBO OIEHOK,
TIOJTyYeHHBIX C ITIOMOIIIBIO MOJIENel, B KOTOPBIX YIUTBIBAIOTCS
BOS3JIEMCTBUS KaK [TapPHUKOBBIX Ta30B, TAK U CYIb(aTHBIX
a’po30JIeit, COBIANAIOT C JAHHBIMH HAOMIONEHUI 32 3TOT
TIepuoy,.

e Hamnyumras cormacoBaHHOCTbL MEXJY pe3ylbTaTaMHU
MOJIE/TMPOBaHUS U IAHHBIMH HaO/MIONeH i1 3a moctennye 140
JIeT TIPOSIBU/IACH, KOT/Ia ObUTH 00belHEeHbI BCe Ha3BaHHbIE
BBIIIIE AaHTPOIIOTEHHbIE U eCTeCTBeHHbIe (aKTOPHI BO3-
IeMCcTBUA, KaK 9TO IMOKa3aHO Ha pucyHke PII-4c. Otu
pesy/IbTaThl CBUIETENbCTBYIOT O TOM, YTO BK/IIOUEHHBIX B
HCCIIEIOBAHMS BO3IENCTBYIONINX (PAKTOPOB JOCTATOYHO IS
00BsICHEHHSI HAO/TIOIaeMbIX M3MEHEHHIT, OTHAKO IIPH 9TOM He
HUCKII0YAeTCs BO3MOXKHOCTD TOTO, YTO CBOI BKJ/IaJ BHOCAT
TaK>Xe U Apyrue pakTopbl BO3NEHCTBHUS.

B cBeTe mOABUBHIMXCS HOBBIX CBUNIETEIBCTB U C YYETOM
OCTAIOIIUXCA HeOHpeHeHeHHOCTCﬂ MOYXHO CI€/IaTh BBIBOJ, YTO
6osbIIasg 4acThb Ha6JIIOIIaIOH.[CI‘OCH B nociegHue 50 jet
IIOTECII/ICHU A, BepOHTHO7, BbI3BaHA YBE€JIMYCHNEM KOHIIEHTpa-
187071 IIApHUKOBBIX Ir'a30B.

llanee, BecbMa BEPOATHO/, YTO MOTEIUIEHHE B XX CTONETHH
BHeC/IO 3HAYUTE/IbHBIY BKJIA/l B HAOTIOAIOMIeecs IIOBBIIICHIE
YPOBHS MOPS, 4TO OOBACHACTCA TEIUIOBBIM pPacCIIMpeHUEM
MOPCKOH BOIBI M IIOBCEMECTHBIM yMEHbIIIEHHEeM OOBEeMOB
MaTepUKOBOTO bfa. C y4eTOM CyIIeCTBYIOIINUX Ha CETOTH:A
HeOIIpele/ICHHOCTe!, NaHHbIe HAaOMIONEHUIN U Pe3y/IbTaThl
MoOJIe/Iell COOTBETCTBYIOT (DaKTy OTCYTCTBUA 3HAYUTEIHLHOTO
YCKOpEHUs TIOBBIIIEHHUS YPOBHA MOpA B TedeHHE XX
CTOJIETHA.

Biusnue neATeTbHOCTU YeNOBeKa OyeT U Jajbliie
u3MeHATh coctaB armocepst B XXI croneTun.

C noMoIIBIO Mofieeit 6bUTH pa3paboTaHbI IPOEKIINH OYIYIITUX
KOHIIeHTPAIIHI IIAPHUKOBBIX Ta30B ¥ a9p030/1eil B atMocdepe H,
COOTBETCTBEHHO, IPOeKIUH OYIyIIero KJIuMaTa Ha OCHOBE
ClieHapHueB BbIOPOCOB, pencTaBieHHbIX B CHelnagsbHOM T0K-
najie o cueHapusix Beiopocos (CICB) MI'OUK (pucynox PIT-5).
ITH ClleHapuu 6bUIN pa3pabOTaHbI C LIe/IbI0 OOHOBJICHUA CIie-
HapueB, IPeACTaBIeHHbIX B cepun 1592, KOTOpbIe HCIOIB30-
Bamch B BJIO 1 KoTOpbIe, B HEKOTOPBIX CTyJasX, IOKa3aHbI I
CpaBHEHUs B HACTOALIEM JTOKJIAJIE.
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Bri6pocsr CO, B pesy/bTaTe CKHIaHH HCKOITAEMBIX BUIOB
TOIUIMBA SABIAIOTCA TPAKTUYECKH JOCTOBEPHO’ TeM
(axTopom, KOTOpPEIT 6yIeT OKa3bIBaTh JOMHHUPYIOIIEe
BJIMsHUE Ha TeHIEHIHH B cogepxanuu CO, B atMocdepe B
XXI cTonernn.

B to Bpemsa kak xounenTpanus CO, B atMocdepe 6ynet
BO3PACTaTh, OKeaH U CyIIa OyIyT IOITIOIIATh BCe MEHBIITYIO
OO0 aHTPONOTeHHBIX BEIOpocoB CO,. HeTTo-BIUAHNE
O6paTHbIX CBA3EH CyoIu 1 OK€aHa C KJIMMAaTOM, KaK ITOKa-
3BIBAIOT MOJIe/IU, Oy/leT 3aKII0YaThCA B JanbHEHIIEM
MOBBIIIEHNN 3aIIPOTHO3MPOBAHHBIX KOHIIEHTPallUuI C02 B
aTMocdepe B pesy/nbTare yMeHblIeHHs noromenus CO,
OKeaHaMM U CyILIEN.

CormacHO MozenaM KpyrosopoTa yrrepona k 2010 r. koH-
uenrpamu CO, B armocdepe cocrassr ot 540 mo 970 wma! s
WUTIOCTPaTHBHBIX CLieHapueB, orrcaHubIx B CIICB (4ro or 90
110 250 % BbIIIIe KoHeHTpary B 280 MyH! B 1750 T.) (prcyrok
PII-5b). B aTuX mpoeKIMAX yYTeHbI K/IMMaTHYeCKHe 0OpaTHbIe
CBSI3H MEX[y CyIIel ¥ oKeaHaMu. Hannaue HeomnpeneneH-
HOCTeI1, 0COOCHHO B OTHOIIICHUY BEeIMYMHBI OOPATHOM CBA3U
MEXTy KIMMAaTOM H 3eMHOII 6HOCQepOit, AB/IACTCA IPUIHHON
Bapuanuit npuMepHo Ha -10 — +30 % BOKpPYT KaXKI0TO
cuenapust. O61uit muanasoH cocrasstet ot 490 no 1260 wH |
(a0 Ha 75—350 % BbIILIe KOHIIeHTparuu 1750 1.).

MN3MeHeHus B 3eMJIenIOIb30BaHUU MOTYT IIOBJIMATH Ha
koHIeHTpanuo CO, B atMocdepe. [MIIOTeTHYECKY, €CITH BeCh
YIIEPO/, BBICBOOOIUBIIIUIICS B XOIle HCTOPUU B Pe3y/bTare
M3MEHEHUI B 3€MJICIIO/Ib30BAHUH, MOT 6])1 6I)ITI) BO3BpallI€H B
3eMHYI0 61ocdepy B TeueHHe OHOTO CTOMeTHsI (HampruMep
IIyTeM JIeCOBO30OHOBIeHHS ), KoHIleHTparus CO, 6bU1a 661
ymeHblIeHa Ha 40—70 a1,

BrImonHeHHbIE ¢ TOMOIIBIO MOZE/IEH PacyeThl KOHIIEHTPAUiA
MHBIX, 4eM CO,, TapHUKOBBIX ra30B B arMocdepe K 2100 T. mam
BeCbMa Pas/MYHbIe Pe3yNbTaThl [ HUTIOCTPAaTUBHBIX
clieHapHeB, ormucanHbIX B CIICB; coracHoO aTHM pesyisraTam
koHeHTpanusa CH, usmenurcsa Ha -190 — +1970 ann'l
(coBpemenHast KoHIIEHTpauust — 1760 ann‘l), KOHIIEHTpalls
N,O usmenutcs Ha +38 — +144 mnpn! (coBpemennas
KoHIleHTpauysi 316 wipn-!), obruee conepxxarue Oz B Tporoc-
(epe usmenurca va 12 — +62 %, a MIUPOKUI [UATIa30H
usMeHeHni B KoHeHTparuax XPY, [1OY u SFg cooTBeTcTByeT
2000 r. B pamxax HekoTOpbIX crieHapueB O3, cofepyKalluics B
Tporocdepe, CTAHET CTOJIb JKe 3HAYUMBIM (HaKTOPOM pajiua-
IIUOHHOTO BO3[eNCcTBHA, Kak 1 CHy, ¥ Haz 60JIbIIIeiT 9acThIO
TEPPUTOPUIL CeBEPHOTO MONTyIIapHs OyeT MPeIsATCTBOBATh
PELIEHNIO TEKYIITUX 3a71ad I10 YAy4IIIeHHIO KadeCTBa BO3/TyXa.

Jlts1 cTabnIM3anyy paualiiOHHOTO BO3MEHCTBUS HEOOXOIMMO
6ymeT COKpaTHUTh BBIOPOCHI MTAPHUKOBBIX I'a30B U ra3os,
PeTyINpYIOINX UX KOHIeHTpanuio. Hampumep B ToM, 4TO
KacaeTcst Hanbojiee BaYKHOTO aHTPOIIOT€HHOTO ITAPHUKOBOTO
Trasa, MOJE/I KPYTOBOPOTA YI/IEpPOfia CBUAETE/TBCTBYIOT O TOM,

Hsmenenue knumama, 2001 e. Hayunole acnexmol

4yT0 cTabmmusanus KoHneHtpamnuit CO, B atMocdepe Ha
ypoBHsx 450, 650 wm 1000 mna! moTpeGyer ymenbienus
[7106a/IbHBIX aHTPOIIOTeHHBIX BIOpocoB CO, 0 3HaYeHMII
HIDKe ypoBHA 1990 I., COOTBETCTBEHHO, B TEYEHUE HECKOIbKUX
TeCATUIETUIL, TPUMEPHO CTONIETUA WIM IPUMEPHO JBYX
CTOJIETHH, a 3aTeM M JaJbHEHIIero MX IOCTOAHHOTO
yMeHbIIeHUA. B KoHeuHOM HTOre, BI6pockl CO, TOKHEIL
OYyIyT YMEHBIIUTBHCS IO TAKOTO YPOBHSA, YTOOBI COCTABIIAT
OYeHb MaJIYIO JOJII0 OT COBPEMEHHBIX 3HaUYeHHIT BEIOPOCOB.

Asposonu

o Cuenapuu, npencrasiaerasle B CIICB, mpenycMmarpusaoT
BO3MOXHOCTBb KakK yBe}II/I‘-IeHI/II;I, TaK U yMeHbIlIeHI/Iﬁ B
COTeP)XAHNN AHTPOIIOTEHHBIX a3po30seil (Hampumep:
cynbdaTHbIX asposoneit (pucynok PII-5c¢), asposoneit ot
CKUTaHUsT GHOMAcChl, a9pO30JIeil, COTEPXKAIIUX CaKy U
OpPraHMYeCKUI YIJIepOX), B 3aBUCHMOCTH OT MacIITaboB
HCIIO/Ib30OBAHMA NCKOITIACMBIX BUIOB TOIUIMBA U OT ITOJIMTHUKU I1IO
6opnbe ¢ sarpsasHAromMMH aTMocdepy BbiOpocamu. B
IOTIOIHEHHE K 9TOMY; [IPOTHO3HPYETCs YBE/IMUEHNE B Pe3y/IbTare
M3MEHEHMIT B K/IMMaTe COTEPIKAHMSI €CTECTBEHHBIX a9PO30JIeit
(HampuMep: MOPCKO COJH, TBUIH ¥ BEIOPOCOB, BEAYIIIHUX K
00pa3oBaHuIO Cy/Tb(aTHBIX U YITIEPOIHBIX a39PO30JIEH).

Paduayuonnoe 8o3deticmeue 8 XXI cmonemuu

o CoOIIacHO WITIOCTPATUBHBIM CIIeHAPUAM, IIPEICTaBIeHHBIM
B CJICB, otHOCsamumcs x 2000 r., rmobanpHOe cpeHee
panuanuoHHOE BO3[EHCTBHE, BEI3bIBAEMOE TAPHUKOBBIMHA
rasam, OyJeT POIO/DKATh YBETMYNBAThCS B TeueHue XXI
CTOJIETH A, IPUYEM [I0/I BO3NEHCTBUA, cBsA3aHHasA ¢ CO,,
YBEIMIUTCS, COIJIACHO ITPOEKIIHAM, CO 3HAYEHH S, HECKOIBKO
MIPEBBIIIAOIIETO [TOJIOBUHY, IO 3HaYeHUA IPUMEPHO B TPH
4eTBepTHIX. V3MeHeHHEe B HMPAMOM IUIIOC KOCBEHHOM
PamManMOHHOM BO3IEMCTBUU O] BIUSHUEM a3pP030JIeH
6yIeT, COIJIACHO IPOTHO3aM, MEHBIIIE 110 BeINYUHE, YeM
nsMeHeHue mox BaustHIeM CO,.

B pamkax Bcex cueHapues, npeactaBieHHbIXx B CIICB
MIQUK, rro6anpHAA cpegHAA TeMIeparypa U YpOBeHb
Mops 6yIyT, COTTaCHO MPOEKLUSAM, ITOBBIIIATHCA.

C nenpio paspabOTKU MMPOeKIuil OyayIero KIMMara B MOIEIH
6LIHH BBEEHBbI KaK ITPOMCXONUBIINE B ITPOIIUIOM, TaK U OXU-
naeMble B OyayiieM BbIOPOCHI TAPHUKOBBIX IA30B M a9PO30JIEH.
COOTBeTCTBeHHO, B HHMX BK/IIOYCHBI OICHOYHBIC 3HAYCHUHA
IIOTEIUVIEHU A, ITIPOUCXONUBIIIETO OO0 CETOMHAIITHETO OHS, Y IIOTEII-
JICHVIS, OXKHIAeMOT0 B OyZIyIIleM H3-3a BBIOPOCOB B IIPOLIUIOM.

Temnepamypa

e Dmo6anbHas cpemHsis MpU3eMHas TEMIIEPATYPa, COIIACHO
TPOEKINAM, TOBBICUTCA B Itepuof ¢ 1990 r. mo 2100 r. Ha 1,4—
5,8 °C (pucynok PII-5d). 9t pesynbTaTsl, HOTyYeHHbIE HA
ocHoBe psama mopeneitl 01! xumara, COOTBETCTBYIOT Bcemy
I¥aIa3oHy 35 clieHapuesB, IpefacTaBaeHHbIX B CIICB.
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[ToBpIIIeHNe TeMIIepaTyphl, IO IIPOSKIHAM, OyneT 60blIIe,
yeM 9TO MOBBIIIeHNe, YKazanHoe B BJIO u cocraBsmomiee
1,0—3,5 °C Ha ocHOBe mIecTu cueHapues 1592. boiee
BBICOKHE 3aIIPOTHO3UPOBAHHbIE 3HAUYEHHS TEMIIEPATy Pl U
6oJsiee MIMPOKHUI [OUAIa30H SBISIIOTCS CAENCTBUEM, B
OCHOBHOM, 60JIee HU3KHUX 3aIIPOTHO3MPOBAHHbBIX BHIOPOCOB
nByokucH cepsl B ciieHapuax CIICB mo cpaBHeHHUIO €O
cueHapuamu 1S92.

3aIpOrHO3UpOBaHHBIE TEMIIBI IOTEIUICHHUA TOpasno GoJIblile,
9eM Ha6JIIO,[[aBIHI/IeCH W3MeHEeHHUs B TedeHre XX CTOJIETHUA;
IPY 9TOM OHH, BECbMa BEPOATHO/, GyIy T GecIripeneneHTHbIMH
1o MeHbLIed Mepe 3a nmocneguue 10 000 yer, KaKk MOXHO
CyOWUTD IIO IMAJIECOKTMMAaTUI€CKUM NAaHHBIM.

ITo cocrosnmio Ha 2100 I. fMana30H peaKIuu IPU3EMHON
TeMIIepaTy pbl, IOJIYYEHHBIN C IOMOIIBIO IIPOrOHa I'PYIIIIbI
Mo[Ie/iell K/IMMaTa IIPH OTHOM 33a/IJAaHHOM CIIEHAPHM, COTIOCTaBUM
C IMana3oHOM, II0JIy4€HHBIM OT IIPOTOHA OAHON MOJIEIH C
Pa3MUIHBIMU CLIEHAPYAMIL, IpencTaBieHHbMU B CIICB.

[Tpu paccMOTpeHNH BpeMEHHBIX MacIITa00B B HECKOIBKO
TeCATIWIETHI COBPEeMEHHBIe HaO/IOIaeMble TeMITbI OTeIUICHHA
MOTYT OBITh HCIIOJNIb30BAHBI I CHEP>KUBAaHUA IPOTHO-
3UPyeMON peaklMM Ha 3aJaHHBIN CIeHApUIl BHIOPOCOB,
HECMOTPsI Ha HEOIPENE/NIEHHOCTh B 3HAYEHUAX YYBCTBU-
TeJIbBHOCTH KJIMMaTa. Tako¥ IOAXO[ IpenIosaraeT, YTo
BBI3BIBAEMOE AaHTPONOTEHHBIMU IPUYMHAMU IOTEIJIEHHE,
BEPOATHO’, OyTIET IPOMCXOIUTE B muatasore ot 0,1 10 0,2 °C B
JECATWIETHE B T€Y€HNE HECKOIbKUX CIETYIOIIUX NECATUIETUI
B paMKax crieHaprs 1S92a, 4To aHa/IOTMIHO COOTBETCTBYIOLIEMY
JUaIla3oHy IPOTHO30B, IIOYYEHHBIX C IIOMOIIBIO IIPOCTOM
MOJIe/TU ¥ ITPOWUTIOCTPHPOBAHHBIX Ha pucyHke PIT-5d.

Pesynprarsl mocaegHuX pabor ¢ 1106aabHOM MOMEIBIO
MOKa3bIBAIOT, YTO BECbMa BEPOATHO, YTO MOTEIVIEHNE HAT
[TOYTH BCEMH PAaliOHAMMU CyLIN OyIeT MPOUCXOIUTE Gosee
OBICTPBIMU TEMIIAMH, Y€M B CPETHEM II0 3eMHOMY IIIapy, 1
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CJIO)KHI)IG, OCHOBAHHbBIC HA (bI/ISI/IKe, MOOEC/IN KJIMMaTa ABIAIOTCA OC-
HOBHBIM MHCTPYMEHTOM [IJIl OLEHKH IIPOEKIMII OymyIero msme-
HeHUsA KIMMaTa. B 1e/1sx uccenoBanysA BCEro AManas3oHa clieHapyeB
9TU MOJE/IN NOIIOTHEHBI IIPOCTBIMU MOJEIAMHU K/IMMAaTa, BBIBEPEH-
HBIMH TAaKUM 06pa30M, ‘{TO6LI IIOTYYUTDH TaKYI0 PpE€AKONUIO TEMIIE-
PaTypsl U ypOBHS MOpsi, KOTOpast OblIa OBl 9KBHBAJCHTHA Pe3y/ib-
TaTaM C/IO0KHBIX MO,ELC]ICfl KIMMaTa. ITU IIPOEKIUHU ITOTyI€HDbI C UC-
I10/Ib30BaHHEM IIPOCTOI MOJIe/IM KJIMMATa, B KOTOPBIX 3HAYeHHe UyB-
CTBUTEILHOCTHU K/IMMAaTa ¥ IOIJIOIIEHHA TeT/Ia OKeaHaMH BBIBEPEHbBI
B COOTBETCTBUU C Ka}KJIOfI U3 CEMHU CJIOKHBIX MOHCHeﬁ K/JIMMara. 3Ha-
YE€HUE YYBCTBUTECIBHOCTU KIMMaATa, HUCIIO/JIb30BAHHOE B HPOCTOI;I
Mozeny, Bappupyercst oT 1,7 1o 4,2 °C, 4To comocTaBUMO ¢ ofIie-
MIPUHATHIM IMaIa3oHoM oT 1,5 1o 4,5 °C.

B aToM iuanasoHe He yYTeHbI HEOIPEEIEHHOCTU B MOJIC/TMPOBAHHI
PaJMaI[IOHHOTO BO3JEHCTBHSA, HAITPUMED HEOIIPele/IeHHOCTH, CBA-
3aHHbIE C BO3IEICTBUEM adp030Jeil. YuTeHa He6onblIas oOpaTHas
CBSI3b KJIMMAaTa U KPYyrOBOPOTA YI/IEPOJa.

MHHeKC TeIUIa: COYETAHNUE TEMIIEPATYPbI U BIAXKHOCTH, C IIOMOILIBIO
KOTOPOTO U3MEPSIOT MOCTEACTBUS Ui KOM(POPTHOTO COCTOSIHUSA
Yye/10BeKa.

[-13

0COOEHHO 9TO OTHOCUTCS K TEPPUTOPUAM, HAXOIAIIUMCA B
BBICOKHUX IIMPOTAX CEBEPHOTO IIONYIIAPUA B XOJTOIHBIA
ce3oH. OcoOeHHO 3aMeTHO 3TO OymeT IpOABIATHCA B
IIOTEIUICHNNU B CeBePHBIX paitoHax CeBepHOI AMEPUKHU U B
CeBEPHON M LIEHTPaJAbHOM 9acTAX A3UH, TNe, COTTACHO
pesy/IbraTaM KaXKoi MOJIe/H, ITOTeIUIeHUe OyIeT IIpeBbIIIaTh
rnmobanbHOE CpenHee noTerieHue 6onee uem Ha 40 %. B
IIPOTHUBOIIOJIOKHOCTD 3TOMY, IIOTEIUICHUE OYIeT MeHbIIIe
DI06a/IBHOTO CPEHETO U3MEHEHNU A Ha TEPPUTOPHUAX B IXKHOM
U I0TO-BOCTOYHOM YacTAX A3UU B JIETHUH IIEPUOJ, U B I0XKHOI
vyacTtu IOXHOI AMepUKH B 3UMHUI IIEPHOT,

¢ CorracHo pesy/braTaM MHOTUX MOJIe/Iell HaO/TIONAIOIIeCs B
mocjienHee BpeMsi TEHIEHIIMH B 3HAUYEHWMSX IPU3EMHOM
TEMIIEPATYPBI CTAHYT B GOJIbIIIEN CTEIIEHN COOTBETCTBOBATD
sBneHno J1b-HuHbo B Tponmyeckoir 3oue TUXoro okeana,
[IpUYeM MOTEIUIEHHe B BOCTOYHOM YaCTH TPOITHYECKOM 30HBI
Tuxoro oxeana Oymer 6osblile, 4YeM B 3alagHON YacTH
TPOMUIECKON 30HBI THXOTO OKeaHa, C COOTBETCTBYIOIINM
mepeMerieHneM aTMOC(hepPHBIX OCATKOB B BOCTOYHOM
HATIPaB/IeHNIL.

Ammocpeprvie ocadxu

o CormacHo pesynbTaTaM MOMIETMPOBAHUS C HCIO/Mb30BaHNEM
r7106aIbHOM MOJE/IU U IIIMPOKOTO pAfa CIleHapUeB IJIO0-
6a/IbHOE CpeiHee cofiepyKaHue BOISAHOTO Iapa U KOJIMYeCTBO
armocdepHbIX ocankoB B XXI crosetuu 6yayT BO3pacTaTh.
Ko Bropoi nomosure XXI cTO/MIETHSA KOMUIECTBO OCAgKOB,
BEPOATHO’, yBETMMUTCA B SUMHMI TIEPHOJL HATI, CPEHUMU-
BBICOKMMH IIIUPOTAMHU CEBEPHOTO NOJYLIApUA M HaJ
AHTapkTuUKONH. YTO KacaeTcsi HHU3KHUX IIMPOT, HaJ
TePPUTOPUAMHU CYLIH OyIyT HAOMIONATHCA KaK yBe/IHYeHHE,
TaK ¥ yMEHbIIIEHUE OCAJKOB B 3aBUCMMOCTH OT PETMOHOB.
3HaunTeTbHBIE KOJIe6aHUA KOINIECTBA OCATKOB II0 TOfiaM,
BeChbMa BEPOATHO/, GyIyT HAGMIOMATHCA HA GOMBIIMHCTBE
TePPUTOPHH, IJI KOTOPBIX MPOEKIUH JIAIOT yBeIUIeHNE
CPeIHEro KOMYECTBA OCaTKOB.

31<cmpemazlebte A6NeHUst

B tabmuue PII-1 mpencraB/ieHbl OLIEHKU CTEIEHU TOCTOBEP-
HOCTH U3MEHEHUN B 9KCTPeMaJbHBIX METeOPOIOTHYECKUX U
KJIMMaTHYeCKUX SIBIEHHUSX KaK HaOTIONABIIUXCS BO BTOPOI
nonoBuHe XX cronetusi (JleBas KOJTOHKA), TAK U B IPOTHO-
supyembix Ha XXI crometne (mpaBast KOJIOHKA)3. DTH OLIEHKH
OCHOBAHBI Ha pe3yJIbTaTaXx MCCIEIOBAHUI C Y4eTOM Kak
ITAHHBIX HAOMIONIEHUIT, TAK M Pe3y/lIbTaTOB MOJIE/IUPOBAHMUS, a
TakXe Ha (U3HYECKOM IIPAaBIOIONOOMM IPOEKLUHI Ha
Oynyliiiee B paMKaX BCeX IIMPOKO MCIIONIb3yeMbIX ClIEHAPUEB U
C YI€TOM CYK/IEHHIT SKCIIEPTOB’ .

® B TOM 4TO KacaeTcsA HEKOTOPBIX IPYTHUX 3KCTPEeMaTbHBIX
ABJIEHUIT, MHOTHE U3 KOTOPBIX MOTYT OKa3bIBaTh Ba)KHOE
B/IMSTHYE Ha OKPY>KAIOIIYIO Cpefy U Ye/IoBedeckoe 0OIIecTBO,
TO Ha CETOINHALIHMIL IeHb HeTOCTATOYHO UH(POPMAIUH LA
OII€HKH COOTBETCTBYIOIIUX IIOCIEIHUX TEHJEHIINM, a I
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Ta6nuya PII-1. Ouyenxu cmeneHu 00CHOBEPHOCHY HAOMIOOAEMBIX U NPOSHOIUPYEMBIX USMEHEHUTL 8 IKCIPEMATLHBIX
Memeoponoeuteckux u KIUuMarmono2uueckux seeHusx

CreneHp JOCTOBEPHOCTH
Ha0II0IaeMbIX H3MEHEHU I
(BTOpas monoBuHa XX CTOMETHS)

VI3MeHeHUsA B ABIEHUAX

CreneHb JOCTOBEPHOCTH
IPOEKINI M3MEHEHNI
(B Teuenne XXI cromeTns)

BeposiTHO?

Becbma BepoaTHO?

Becbma BepoaTHO?

BeposiTHO’, Ha MHOTHX TEPPUTOPUSIX

BeposiTHO?, Ha MHOTHX TEPPUTOPHUSIX
CYIIU B CPEIHUX-BBICOKHX IIIMPOTAX
CeBEpPHOTO MOMyIIapUs

BeposiTHO’, Ha HEKOTOPBIX TEPPUTOPHSX

He Habmonanocs, Cyzis 10 pesy/braTam
HECKO/IBKHX ITPOBEICHHBIX aHA/TH30B

HaHHI)IX JUIA OIEHKH HENOCTATOYHO

cymu

aTmMocdepHbIX ocamkosP

PpucKa 3acyx

TPONMYECKUX IMKTOHAX®

IToBbIIIeHe MAKCUMATTBHBIX TEMIIEpATYP U YBETUYCHUE
KOIHY€CTBA JKapKUX [HeW IMOYTH Ha Bcex TEPPUTOPUAX

IloBbIlIeHMe MUHMMATHHBIX TeMIeparyp,
YMEHBHIEHHE KOTUYECTBA XOIOAHbIX THeN U
MOPO3HBIX JHeW IIOYTH Ha BCexX TEPPUTOPHUAX CYLIN

YMeHbIIIeHHe THaNa30HA CyTOYHBIX TEMIIEpaTyp Ha
60NTbIIMHCTBE TEPPUTOPHIL CYILIN

IToBbINIeHNe HHIEKCA TeIlTal2 Ha TeppUTOPUAX CYIIH
yI

YBenmuueHre MHHTEHCHBHOCTH SIBIEHUI BhINATeHUS

YBemunueHre HHTEHCHBHOCTH CyXmux yCJIOBPI]’I Ha
KOHTHUHEHTaX B TeTHUI TIE€PUOA U CBA3AHHOIO C 3TUM

YBenuueHre HHTEHCHBHOCTH IMMKOBBIX BETPOB IIpN

YBemiueHNe HHTEHCHBHOCTH CPETHHX U MUKOBBIX
aTMOoChepHBIX OCATKOB IPH TPOIMMYECKUX ITUKTOHAXE

Becbma BepoATHO?

Becbma BepoaTHO?

Becbma BepoaTHO?

BecbMa BeposTHO', Ha GONBIIMHCTBE
TePPUTOPHUI

BecbMa BepoATHO?, Ha MHOTHX

TEPPUTOPHAX

BeposiTHO?, Ha GOJIBILIIMHCTBE TEPPUTOPHIL
BHYTPH KOHTHHEHTOB B CPEIHNX [IMPOTAX
(O1cyTCTBHE HaIeKHBIX IIPOEKIHIT IS
IPYTHX TEPPUTOPHIA)

BeposTHO’, Ha HEKOTOPBIX TEPPUTOPHSX

BeposATHO’, Ha HEKOTOPBIX TEPPUTOPHSX

@ Bornee monpoGHbIe CBeNEHUS cM. B TIaBe 2 (Habmonenns) u maBax 9, 10 (porHosr).
B ToM, 4TO KacaeTcst APYrux TepPUTOPHIL, TAHHBIX OO HETOCTATOYHO, MO0 pe3y/IbTaThl aHAIU30B IPOTHBOPEYHBBIL.
c HpOHUII:Ie n 6y11y1u1xle U3MEHEHUS B MECTOHAXO0XXIEHUU U 9aCTOTE TPOHI/I‘ICCKHX IIUK/JIOHOB HOCAT HeOHpeHeHeHHbIﬂ XapaKTep.

Moje/ell KJIMMaTa HeJOCTAaTOYHO IPOCTPAHCTBEHHBIX
opOOHOCTE, HO3BOISIOMIUX Pa3padboTaTh Hale>KHbIE
npoexiuu. Harpumep, sSiBJIeHNS O4€Hb MEJIKOTO MaciiTaba,
TaKue, KaK: Ipo3bl, TOPHAZIO, I'Pajl U MOJTHUU — HE YUUTbI-
BAIOTCSA B MOJIE/IAX KIMMaTa.

Henenue Inv-Hunvo

CremeHb TOCTOBEPHOCTH IIPOEKIIMIT U3MEHEeHUN OyIyIIeit
YaCTOTBI, aMIUIUTY/bl U IPOCTPAHCTBEHHON CTPYKTYPHI
ABeHNi I1b-HuHBO B Tpormyeckoit 30He THxoro okeana He
MOXeT OBITb JOCTATOYHO 4YeTKO OIIpefleieHa M3-3a
HEZOCTAaTKOB B MOJIeJTMPOBAHUH ABIeHUA I1b-HuubO C
HCII0/Ib30BaHUEM CJIOXKHBIX Mopesteil. CormacHo paspabo-
TaHHBIM Ha CETOJHAIIHUH IeHb MPOTHO3aM B T€YEHUE
cnegylomux 100 yser aMmutyna sasneHn#t Jnb-HuHbO
M3MEHUTCA MaJIO WIM C/IETKa BO3PACTeT.

Jaxe Ipy HeOO/IBIIIOM U3MEHEHNH aMIDIMTY b O/b-HUHBO wm
IIPH OTCYTCTBHM TaKOTO M3MEHEHHs II0Oa/IbHOE IMOTCIVICHUE,
BEPOATHO’, TIpMBeNeT K Goree MacITabHBIM 9KCTPEMATBHBIM

SIBJICHUAM B BUJIE CYXUX YC/IOBUIT M OY€Hb CHIBHBIX JOXKHEN U
TIOBBICUT PUCK 3aCyX M HaBOIHEHUII, CBA3AHHBIX C ABJCHUAMU
Inb-HuHbo, BO MHOTHX pas3/IMIHbIX PETHOHAX.

Mycconwt

BepoATHO, 9TO mMOTeIUIeHNe, CBA3aHHOE C MOBBIIIEHUEM
KOHIIEHTPAlLIMii NTaPHUKOBBLIX Ia3oB, NPUBENET K yBeIUde-
HUIO U3MEHYMBOCTU aTMOCQEPHBIX OCATKOB BO BpeMs JIeT-
HUX a3MaTCKUX MYCCOHOB. M3aMeHeHHA B cpefHel Impopo-
JKATETbHOCTU UM MHTEHCUBHOCTM MYCCOHOB IIPM ITPOTHO-
3MPOBAaHUU 3aBHUCAT OT IOAPOOHOCTEH KOHKPETHOTO Clie-
Hapus BbIOpocoB. CTeleHb JOCTOBEPHOCTH TaKUX IIPOEKIINUI
TaK)Ke OTPAaHUYMBAETCA TeM, HACKOJIBLKO XOPOIIO MOJEIU
K/IMMaTa [I03BOJIAIOT CMOIEIUPOBATH IIOIPOOHYIO Ce30HHYIO
9BOJIIOIUIO MYCCOHOB.

TepmoxanunHas YUPKYATUUST

e PesynpraTsl paboThI ¢ 6OIBIINHCTBOM MOJe/Ie CBHUE-

TeJIbCTBYIOT 00 OCTa0IeHUN TepPMOXa/IMHHON IUPKY/IALUN

WNHupekc Temta: coueTaHue TEMIIEPATYPbl U BJIAJKHOCTH, C IIOMOIIIBIO KOTOPOTO U3MEPAIOT MOCAECACTBUA IS KOM(l)OpTHOI‘O COCTOAHUA

YE€/JIOBECKa.
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Mopenei

Pucynox PII-5. Ilo6anbusbnit kaumar B XXI cToneTnu 6yneT 3aBUCETh OT €CTECTBEHHBIX U3MEHEHHIT M OT PeaKIIMU KITUMATHYECKOM CHCTEeMBI Ha

JTEATCTbHOCTD Y€/TOBEKaA.

Mope/m KIMMaTa IIO3BO/ISIIOT OLEHUTD PEAKIMI0O MHOTHX K/IMMATHYECKHX [IEPEMEHHBIX TAPAMETPOB, TAKUX, KAK ITOBBIIIIEHHS [TI00AIbHOM
[IPUSEMHOJ TeMIIePaTyPbl H YPOBHS MOPSI, Ha Pas/INYHble CLIeHAPUHU BHIOPOCOB TAPHUKOBBIX [A30B U IPYTUX CBSISAHHBIX C IEATE/IbHOCTHIO
JesioBeKa BbIOpocoB. a) [Tokasans! BeIGpoch! CO, B paMKax IIeCTH WUIIOCTPATHBHBIX CLieHapHeB, npenctasieHHbIx B CIICB, koTopble
0600111eHbI B TEKCTOBOM 6710Ke Ha cTp. 17, Hapsny ¢ IS92a, B ne/six cpaBHeHus ¢ BIIO. b) ITokasans! nporaosupyemsie koHueHTpanuu CO,. (¢)
IToxasaHbI aHTPOIIOTeHHBIE BBIOPOCHI SO,. BEIOPOCHI IPYTHX ra30B M APYTHX a9PO30JIeli ObUIN YITEHBI B 3TOM MOMIEIIH, OHAKO He II0KAa3aHbI Ha
pucynke. d) u e) ITokasaHbI IIPOrHO3UpYyeMbIe PeaKLIMH COOTBETCTBEHHO TeMIlepaTypsl U ypoBH:A Mops. Beck oxsar CIICB ¢ ucrons3oBaHueM
HECKOJIbKUX Mojiesiein» Ha rpadukax d) U e) HOKaspIBaeT MOBBILLIEHHS COOTBETCTBEHHO TEMITEPATYPBI K YPOBHS MOPSI JUISL IIPOCTOI MOTIE/H, KOTZIA
OHa ITpUBEJIEHa B COOTBETCTBHE C PAZIOM C/IOXKHBIX MOJIE/IE! C OIPe/ie/IeHHBIM [MAala30HOM 3HAYeHHIT IyBCTBUTEIBHOCTH K/IMMaTa. «Bech oxsar
CIICB» osHavaeT nojHbIit AuanasoH 35 cueHapues CIICB. «Cpennee o mopenam s Bcero oxsara CIICB» o3HavaeT cpeiHuUiI pe3y/IbTaT OT
IIPOrOHa 3TUX MOJIEJIEH [/Isi KOHKPETHOTO [MaIia3oHa crieHapues. CrieyeT IPUHATb BO BHUMAHME, YTO [TOTEIVICHHE U HOBBIIIIEHHE YPOBHS MOPS B
pesy/iBTare 3THX BEIOPOCOB OYIyT IPONO/DKaThest U mocye 2100 1. Takke ciemyeT MMeTh B BU/LY, 9TO 3TOT [JUAIIA30H He YIUTHIBAET
HEOIIPe/e/IEHHOCTD, CBA3AHHYIO C IHUHAMHIECKHMH H3MEHEHMAMH 00beMa JIbla B 3aaiHOAHTAPKTHYECKOM JIETOBOM ILIUTE, TAK)KE KaK He
YUIUTBIBAET U HEOIPENE/IEHHOCTH B TPOrHO3aX HeCY/Ib(MATHBIX a9P030JIeil U KOHIIEHTPALIUSX TAPHUKOBBIX ra3oB. [OCHOBaHO Ha: a) [IaBa 3,
pucyHOK 3.12; b) r1aBa 3, pucyHok 3.12; (¢) miaBa 5, pucyHok 5.13; (d) mraBa 9, pucyHok 9.14; (e) riasa 11, pucysok 11.12, npunoskenne 1]
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OKEaHOB, KOTOPOE BelleT K YMEHBIIIEHHIO IIepeHOCa TeIlIa B
BBICOKHE IIIMPOTHI CeBEPHOTO Mojymapus. OfHaKo faXke Te
MOMIeNId, KOTOpPble CBUIETEIBCTBYIOT 00 ocrmabieHun
TCPMOXa}IHHHOfI LTUPKY/IAINH, IIO3BOTIAIOT IIPOTHO3UPOBATH
o-IpeXXHeMy IoTeIUleHue Hal EBpomoit B pesyibrare
MIOBBIIIEHNS KOHIIEHTPAINi ITapHUKOBBIX ra3oB. COITacHoO
COBPEMEHHBIM ITPOTHO3aM, IIOCTPOECHHBIM Ha NCIIO/Ib3OBAHN
Mopesel Kmmara, 10 2100 1. TepMOXa/IMHHAsA TUPKY/IALNS He
npexkpaTuTca. YTo e Kacaerca nmepuopa nocie 2100 r.,
TEpMOXaMTWHHAA LOHUPKYJIAIUSA MOXET IIOTHOCTHIO, U
BO3MOXXHO, HEOOPAaTHMO IMPEKPaTHUThCA B JMIOOOM H3
TIOJIYIIIAPUIA, €C/IM USMEHEHHE B PaIMAlIMOHHOM BO3IEHCTBUNA
OymeT IDOCTaTOYHO OOJIBIIMM ¥ OygeT IPOUCXOAHUTH
IOCTAaTOYHO JIOTO.

Cnez u neo

® ComIacHO IIPOEKIHAM, IPOTSHKEHHOCTh CHEXXHOTO IIOKPOBa U

MOPCKOTO JIbla B CE€BEPHOM IIOTyIIapUN 6yneT n paiee
YMEHDbIIATbCA.

JIemHUKY ¥ JIETHUKOBBIE KYTIO/IbL, COI/IACHO IIPOTHO3aM, OyIy T
B TeueHue XXI cTO/IeTHA IOBCEMECTHO OTCTYIATh.

AHTapKTHIECKUI JIEMOBBII IIIUT, BEPOATHO’, YBETUIUT CBOIO
MAcCy BCIENCTBHE YBEIMIEHUS aTMOC(EPHBIX OCATKOB, B TO
BpeMS KaK JIEOBbII INUT [perIan/my, BepOsATHO , TOTepseT
CBOIO MacCy, IOCKOJBKY yBeIMUeHHe CTOKa OyneT 6ojee
3HAYUTE/IbHBIM, Y€M YBE/IMICHNIE aTMOCd)eprIX OCagKOB.

ITo moBoxy cTabMIBLHOCTH 3allaTfHOAHTAPKTUIECKOTO
JIeTIOBOTO IITUTA ObITa BEIPaXKeHa 03a604eHHOCTS, IIOCKO/IBKY
€ro OCHOBaHNe HAXONUTCA HIDKe YPOBHS Mops. TeM He MeHee,
Ha CETOOHAINHUN 1€Hb OJOCTUTHYTO 06111ee MHEHUE, 4YTO
TasgAHUE YKOPEHUBIIETOCS JIbJId, BEAYIEE K 3SHAYUTETIbHOMY
TIOBBIIIEHUIO YPOBHA MOPA M3-3a 3TOTO UCTOTHHKA, 6YI[8T B
TeyeHue XXI cToneTns BecbMa Ma}IOBepO}ITHI)IM7, XOTA €T0
ITUHAMUKa TTOKa elTie HelOCTaTOYHO TIOHATHA, 0COOEHHO IS
TOTO, 4TOOBI paspabarsiBaTh IIPOTHO3BL B Oojee
IIPONO/DKUTE/IbHBIX BPEMEHHDBIX MaciuTabax.

Yposenv mops

e CormacHo IIO/THOMY JUAIIA30HY CIIEHAPUEB, IIPENCTAB/IECHHBIX

B CJICB, r106a/1bHBII CpeHUI YPOBEHb MOPS B IIEPUOT,
Mexay 1990 r. u 2100 r. moBeicuTcs Ha 0,09—0,88 M. 91O
IOJDKHO IIPOM30MTH INIABHBIM 00Pa3oM H3-3a TEIUIOBOTO
PacIINpeHHs U TasHUSA JIETHUKOB U JIETHUKOBBIX KYIIOJIOB
(pucynox PII-5e). lnamasoH MOBBIIIEHUS YPOBHA MOPS,
npencraBaeHHbn B BJO Ha ocHOBe cienapues 1592,
cocrasnan 0,13—0,94 M. HecmoTps Ha TO, YTO MPOEKIIUU B
paMKaX HAaCTOSAIIEH OLJeHKH CBHIETEIbCTBYIOT O OOJIbIIIeM
MIOBBIIIEHUH TeMIIEPATY PbI, IPOTHO3BI IIOBBIILIEHNA YPOBHSA
Mops maroT 6ojiee HU3KHE 3HAYCHHS, YTO B OCHOBHOM
00BACHAECTCA UCIIOIb30BAaHUEM YCOBEPIICHCTBOBAHHBIX
MoJiefel, COIIACHO KOTOPBIM BKJIaJl CO CTOPOHBI JIETHUKOB U
JIeNOBBIX IIUTOB OyJeT MeHbIIIe.

Hsmenenue knumama, 2001 e. Hayunole acnexmol

IIpoucxopsniee mox BIUAHNEM eI TeTbHOCTH
Ye/TloBeKa H3MeHeHHe KTUMaTa OyIeT MpoIo/KaThCs B
Te4eHHe MHOTHX CTOIEeTHIA.

® BEI6GpOCHI JONITO COXPAHAIOIINXCS B aTMOC(epe ITapHUKOBBIX
rasos (sanpumep: CO,, N,O, II®Y, SF,) okasbIBaroT Ipomos-
JKUTe/IbHOE BIMAHUE Ha COCTaB aTMOC(epbI, pagHallHIOHHOE
BO3[eHCTBIE U KIMMar. Harprmep, CITycTs HeCKOZIBKO CTOICTHIA
IIOCJIe TOTO, KaK MPOH30LILIH BEIOPOCch! CO,, IpUMepHO OfiHa
yeTBepTas yBemrdeHns KoHueHTpanun CO, B pesy/sraTe 3THX
BBIOPOCOB BCe elie COXpaHsieTcsi B armocdepe.

¢ [Tocie TOro Kak KOHIJeHTPAIIMH NaPHUKOBBIX ra30B OyIyT
CTa6WIMSHpPOBAHbI, I700aIbHAS CpPeqHss IpU3EeMHAas
TemIieparypa OyIeT IpOIo/DKaTh BO3PACTaTh CO CKOPOCTHIO
BCEro HECKO/IBKO JIECATBIX IPajiyca B CTOJIETHE, a He HA HECKOJIBKO
TpamyCoB B CTOJIETHUE, KaK B IIPOCKIUAX HA XXI CTOJIETHE, IIPU
OTCYTCTBHH cTabnmusannu. Yem HIKe ypOBEHb, Ha KOTOPOM
YHACTCA CTabWIM3NPOBATh KOHIIEHTPAIIHH, TeM MeHblIle 6yaeT
obl1iee U3MEHeHUe TeMIIepaTyPbL

¢ [IoBblmreHue MI06aIbHOM CpeIHEN IIPH3EMHOM TeMIIePaTypbl
U YPOBHSA MOPA B Pe3y/IbTaTe TEIUIOBOTO PaCLIMPEHUI
OKeaHOB Oy/eT MPOIOIKATHCS, COTIACHO IIPOTHO3aM, eIlfe B
TedeHNUe HEeCKONTbKHUX CTONeTHH MOCae CTabMIN3aluu
KOHIIEHTPAIIHIT IIAPHUKOBBIX Ta30B ([jaXke Ha CETONHAIIHEM
YPOBHe) BCICICTBHE TOTO, YTO IIyOOKHUM OKeaHaM TPeOyIoTCs
NIPOLO/KUTENbHbBIE IIEPUOABI BpDEMEHHU /1A aJallTalluU K
M3MEHEHMIO K/IMMaTa.

e JlemoBble MIMTHI OyAyT NPORO/KATH pearupoBaTh Ha
MOTEIVIEHNE K/TMMAaTa U CHOCOOCTBOBATH ITOBBIIIIEHHIO YPOBHS
MOpSA B T€UYE€HUE TBICAYEIEeTUN T1OCIIE TOTO, KaK Kiaumar
cTabuwmmusupyerca. Mogmenu KiIuMara IMOKasbIBalOT, YTO
NOKaIbHOE noTervtenue B [permanmm, BepoaTHo’, B 1—3 pasa
IIpeBBIIIAeT [I00ATBHOE CpeliHee 3HadeHHe. MoIe/ oBeeHNA
JIEDOBBIX IIIUTOB ITOKA3bIBAIOT, YTO JIOKAJIbPHOEC ITOTCIUVICHUE,
npessimatonee 3 °C, B clydyae COXpaHEHHUS B TedeHUe
TBICSYEIeTUN IIpUBENET B KOHEYHOM HMTOTE€ K IIOJTHOMY
pacTauBaHUIO JIEIOBOTO IINTa [peH/IanIuy U B pesyibraTe K
MTOBBIIIIEHUIO YPOBHSI MOPs ITpUMepHO Ha 7 M. JIokanbHOe
rioTervieHue Ha 5,5 °C B cy4ae coxpaHeHus B Tederre 1000 e,
BEPOSATHO’, MPUBEET K TOMY, 9TO TOMBKO 3a cueT [permanmin
YPOBEHDb MOPS ITIOBBICUTCS IIPUMEPHO Ha 3m.

e CoBpeMeHHBIE MOJETH NUHAMUKU JIbJla II03BOJISIOT
MIPENIONOXNTD, YTO TassHHE 3allaflHOAHTaPKTUIECKOTO
JITIOBOTO IITUTa MOXKET CIIOCOOCTBOBATD ITOBBIIICHUIO YPOBHS
Mops B TedeHue caepyomux 1000 et npumepHo Ha 3 M,
OJTHAKO 3TH PE3y/NbTAaThl B CUIBLHOM CTEIEHHU 3aBUCAT OT
TOIYILEHHIT B MOJIE/IAX OTHOCUTENBHO ClIeHapHeB N3MEHEHUS
KIMMaTa, IMHAMUKY JIbJIa ¥ JPYTHX (PaKTOPOB.

Ilist 3anomHeHUs1 TPoOeToB B HH(OPMAIIUH U
3HAHHMAX HEOOXOTMMBI JalbHEeNINe NeiCTBUA.

JIa yaydImeHus Cioco6HOCTH OGHAPYKUBATh, OOBACHATD U IIOHH-
Marb [POLIecC N3MEeHEHHS KIMMaTa, YCTPAHATD HeOpele/ICHHOCTU
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CueHapuu BhIOPOCOB, IpencTaBaeHHble B CienuarbHOM J0KIaae o cieHapusax Bbiopocos (CIICB)

Al.  CroxerHasi JMHUSL U CLEHApHOEe CceMeiicTBO Al comepykar ormcaHue OYAyILErO MUpa, XapaKTepH3yeMOro O4eHb OBICTPHIM
3KOHOMHYECKUM POCTOM, IIOOAIbHBIM HACE/IEHHEM, [IOKA3aTe/l KOTOPOIO IOCTUTAIOT IMKOBBIX 3HAYEHHIT B CEPEIHHE BeKa C IIOCENYIOLIIM
YMEHBLIIEHHEM, & TAKKe ObICTPHIM BHEIPeHHEM HOBBIX U Oosee a(deKTUBHBIX TeXHOMOrHiL. OCHOBOIONATAOMIUMYI TeMAMH SAB/ITIOTCS
TOCTENEHHOe COMDKEHNEe PAsHBIX PETMOHOB, CO3MAHME IOTEHIMAId M AKTUBM3ALMS KYISTYPHBIX M COLMQ/IbHBIX B3aMMOCBS3EH PU
3HAYMTE/IHHOM YMEHbILIEHU! PETHOHA/IbHBIX Pas/IM4Mii B JOX0e Ha Ayity Hacetenust. CleHapHOe ceMelicTBO Al pasie/sieTcs Ha TPU IPYILIbL,
JIAIOLIIYe OIKMCAHUE A/IETEPHATHBHBIX BAPUAHTOB TEXHOJIOTMYECKOTO M3MEHEHHsl B 9HEPreTHdeckoil cucreme. Tpy rpymmbl Al ommM4aoTcs
CBOMM LIEHTPA/IbHBIM TEXHOJIOTMYECKUM IJIEMEHTOM: 3HAYUTe/bHAS 0/ UCKOMaeMbIx BuoB Torwmsa (A1FI), HenckomnaeMble MCTOYHUKH
sHeprun (A1T) u paBHOBecne MeXmy BceMmu HcTouHMKaMu (A1B) (rme paBHOBecHe oIpee/sieTcsi B KadecTBe He CIMIIKOM OOJBIION
3aBUCHMOCTU OT OIHOTO KOHKPETHOTO MCTOYHUKA SHEPIHH, MCXONS M3 TOIO, YTO AHAJOTUYHBIE TEMIIbI IIOBBILIEHUs 3(dEKTUBHOCTI
HPUMEHSIOTCS B OTHOLIEHHH BCEX TEXHOJIOTHET SHEPTOCHAMKEHNUSI K KOHEYHOTO UCIIO/Ib30BAHMS).

A2. B cio)keTHO TMHUY U CLIEHAPHOM CeMeHCTBe A2 laeTcs ONMcaHHe OYeHb HEOTHOPOXHOTro Mupa. OCHOBOIIOIATAIOIIEH TeMO
ABJISIETCS cCaMOO0OecIieyeHre U COXpaHeHne MeCTHOI caMoObITHOCTH. [ToKasaTeu po>K1aeMOCTH B Pa3HBIX PETHOHAX OY€Hb MEJJIEHHO
COMIDKAIOTCS, PE3Y/IBTAaTOM YEro SIBJISAETCS IIOCTOSHHBIN POCT OOIIEH YMCICHHOCTH HaceleHHs. DKOHOMHUYECKOe PasBUTHE MMEET
[JIaBHBIM 00PasoM PErHOHATbHYIO HAIIPABIEHHOCTh, a SKOHOMHUYECKHMII POCT B pacyeTe HA MYIIy HACEMEHHS U TEXHOMOTHYECKHE
H3MeHEeHHs SIBMIAI0TCS 6oyee pparMeHTaAPHBIMY 1 MEIICHHBIMHU [0 CPABHEHHIO C IPYTHMH CIOXKETHBIMHU THHUAMH.

B1. CroxeTHas TMHUA U ClIeHapHOe ceMelcTBO B1 comepykaT omycaHKe ABIKYIIETOCs B OTHOM HaIpaBjIeHUH MUPA C TeM JKe CAMBIM
[I06a/IbHBIM HacelleHHeM, KOTOpOe JOCTHUTaeT MAaKCHMaIbHOM YHCIEHHOCTH B CepeluHe BeKa, a 3aTeM yMEHBIIAeTCs, Kak U B
CIOKeTHO¥ MMHUM Al, OOHAKO IIpH OBICTPHIX M3MEHEHHAX B 9KOHOMUYECKHMX CTPYKTYpaX B HAIIpaBJIeHUU CEPBUCHON U
HHGOPMALNOHHOI 9KOHOMUKH C YMEHBIIEHHEM MaTepHa/JbHOM MHTEHCHBHOCTH M BHEIPEHHEM UHCTBIX M PeCypcocbeperammx
TEXHOJIOTMIL. [JIaBHOe BHMMaHMe yIe/sieTcsi IJIOOAIBbHBIM PEIIeHHsM B MHTEpecax SKOHOMUYECKOM, COL[MAIBHOIM U 9KOJIOTMYECKOM
YCTONYMBOCTH, BK/IIOYas1 GOMBIIYIO CIPABEIMBOCTD, HO (€3 OIIOIHUTE/bHbIX HHUI[HATHB, CBI3AHHBIX C KITHMATOM.

B2. CroxeTHas TMHUA U CLIEHapHOe CeMelCTBO B2 comepykaT omucaHle MUpPa, B KOTOPOM IJIaBHOE BHUMaHNUe yHe/IsAeTCs I0KaIbHbIM
peleHuam HpO6)IeMbI 9KOHOMHYECKOM, COIIMATbHON U 9KOJTOTMYECKOM YCTOMYMNBOCTH. IT0 MHP C NIOCTOSTHHO YBETUYMBAIOIITUMCS
[I06a/IbHBIM Hace/leHreM ITPH TEMIIAX HIDKe, 4eM B A2, TPOMEXXY TOYHBIMH yPOBHIMH 9KOHOMIIECKOTO Pa3BUTHS 1 MeHee OBICTPHIMH
U 6ojee PasHOOOPA3HBIMU TEXHOMOTHIECKMMH M3MEHEHUSMHU MO CPABHEHUIO C CIOKeTHbIMH muHMsAME Bl u Al. XoTs JaHHBII
ClleHapuil Tak)Xe OPMEHTMPOBAH Ha OXpaHy OKPY)KAIOIeil Cpelbl M COLMANbHYIO CIPaBEIMBOCTD, IJIABHOE BHUMAHUE B HEM
YOEIAETCA MECTHBIM U PETMOHAIBLHBIM YPOBHAM.

bbu1 M36paH WITIOCTPATHBHBIN CLIEHAPHIl I KOKJ0H U3 IecTH cueHapHbix rpynn AlB, A1FI, A1T, A2, B1 u B2. Ux Bce crenyer
paccMaTpuBaTh B Ka4eCTBE OMMHAKOBO 060CHOBAHHBIX.

B ciienapusx, nmpeactasneHHbIX B CIICB, He yuTeHbI [ONOTHUTEIbHBIC HHUITMATUBBI B OTHOIIIEHNH KIMMATa, YTO O3HaYaeT, YTO HU B
O[IMH U3 CLieHapHeB He BKIIOYEHO JomyIieHue 06 ocyiectaeHn Pamounost kouBeHnny Opranusanuu O6benuHeHHbIXx Harguit 06
M3MEHeHHH KIMMaTa MM O PeLleHHH 3a1a9i YMEHbIIIeHHS BBIOPOCOB COrTACHO KHOTCKOMY IIPOTOKOIY.

CTPOUTH IIPOEKIMU M3MEHEHHS KIMMaTa B OymyIeM Heo6-
XONMMBI N/IbHEINe HaydHble HCCIENOBAHMsA. B gacTHOCTH,

IJAaHHBIX, BKIIO4Yas OCYIECTBJIEHHUE CTPAaTETUH
KOMIIIEKCHBIX I7I00a/IbHBIX HaGIHOHeHm;

CYILLECTBYeT MOTPEOHOCTh B IPOBEICHUU [OIIOTHHUTETBHBIX
CHUCTEMAaTUYeCKUX U HEIpPEepPHIBHBIX HAOIIONEHUI, MOJIEIUPO-
BaHMS U MCCIENOBaHMIT TIPOI1eccoB. Cephe3Hylo 03a604eHHOCTh
BbI3bIBAET (PAKT YMEHBIIIEHHUs CETEH CTAHIMI HaOTIONEeHIIT.
Hioke nepeuncieHbl BBICOKOIIPUOPUTETHBIE 00/1aCTH, B KOTOPBIX
TPeOYIOTCSI aKTHBHbIE NEHCTBHUS.

e CucreMarHyecKue HAOMIONEHHS M PEKOHCTPYKIIMS K/IMMaTa:

IIepexofi OT YMEHbBIIEHHUA K YBEIUYEHHUIO CETEH
IJIs1 IPOBeNIeHHsT HAOTIONEHN I BO MHOTHX YaCTsIX
3€eMHOTO 11apa;

obecIiedeHre U pacilMpeHie OCHOBBI B BUJE JAHHBIX
HaOMIONIEHUI VTSI TIPOBEIEHHsT UCC/IENOBAHMUI KITH-
Mara ITyTeEM IIPENOCTaB/IEHMA TOYHBIX, OXBaTbIBa-
IOLIMX MPOAO/DKUTE/IbHBIE TIEPUOIBI COBMECTHMBIX

AKTHBU3AIIUA pa60T II0 PEKOHCTPYKIINU KIMMaTa B
IIPOIIIbIE IIEPUOIDI;

COBEpIIIeHCTBOBAaHUE HAOMIONEHNIT 3a IPOCTPaH-
CTBEHHBIM PaCIIPENE/IEHUEM ITaPHUKOBBIX I'a30B
M a3pO30JI€eN.

L4 MOI[C}II/IPOBaHI/Ie 1 MCCIIENOBAHNE ITPOLECCOB:
— YFJIY6II€HI/I€ IIOHMMAaHUA MEXaHU3MOB U d)aKTOpOB,

BBISBIBAIOIIYX M3MEHEHHUA B PaJlMallMOHHOM BO3-
IeIICTBUH;

IIOHMMaHUE M XapaKTepUCTHMKAa Ba)XHBIX, HeE
IIOJIyYUBIINX eIlle CBOEro OIpeNeeHnus IIpo-
LIECCOB U OOpPaTHBIX CBs3el KakK (U3HIECKOTrO,
TaK 1 GMOreOXMMHUYECKOTO XapaKTepa, B KINMa-
TUYECKOU CUCTEME;



COBEPILIEHCTBOBAHHE METOIOB KOMUIECTBEHHOTO
oTIperie/ieHHsI HEOTIPENeeHHOCTEN B MMPOEKIIUSAX
U CUEHapHUsIX M3MEHEHHs KIMMara, BKIYas
MOJIe/TMPOBaHUE 0 aHCaMOJIIO 3a OITOCPOUIHbIE
I1ePUOIBI C UCIIOIb30BAHUEM CIOXKHBIX MOTIEIE;
COBEPIIIEHCTBOBAHNE KOMIUIEKCHOM HepapXuu
Moyieeit I06aIBHOTO U PErHOHAIBHOTO KIMMaTa C
yZe/leHueM OCHOBHOTO BHUMaHHsI MOZIE/TPOBAaHHIO
M3MEHYMBOCTH K/IMMaTa, PETMOHATbHBIX H3Me-
HEHUIT K/IMMaTa U 9KCTPeMaJIbHBIX sSIBJICHUIT;
ycraHoBieHue 6osee 3G EKTUBHOI CBA3U MEXIY
MOJIEe/IAMU (PU3UYECKOTO KIMMAaTa M OMOTeOXUMHU-
YeCKOM CHCTEMBI W [iajiee YAy4llleHHe COIpSDKeH-
HOCTH C OTIMCAaHUAMU JIeATENbHOCTH Y€T0BEKa.

Hsmenenue knumama, 2001 e. Hayunole acnexmol

OxBar 3THX K/IIOYEBBIX OOIACTEN SIBSETCS PEIIAIOIINM
BOIIPOCOM, CBSI3aHHBIM C YKPeIUIEHHEM MEXIYHAPOLHOTO
COTPYJHUIECTBA ¥ KOOPAUHALINH B LIe/ISIX 60/Iee COBEPILIEHHOTO
HCIIO/IB30BAHMUS PECYPCOB HAYKH, BBIYUC/TUTEIbHBIX CPEICTB U
ceTell Habmonenuit. Takue meiicTBUA OyOyT TakXKe CIIO-
co0CTBOBATb CBOOOIHOMY OOMEHY JAHHBIMU MEXIY YICHBIMU.
Onna 13 0co0bIX HOTPEGHOCTEN 3aK/TI0YAETCSI B HEOOXOTUMOCTH
PacIIMpeHyst BO3SMOXXHOCTEI /IS TPOBENEeHIsI HaOMOneHN 1
HAyYHbIX HCCIETOBAHUI BO MHOTHX PETHOHAX MHPA, 0COOEHHO
B PasBUBAIOIINXCS CTPaHaxX. Vl HAKOHeII TaK e, KaK U B CIydae ¢
I[e/IbI0 HACTOSIINEN OIEHKH, CYIIeCTBYeT IOCTOSHHAs
MOTPe6HOCTD B COOOIIEHUH CBEIEHUI O MOCTETHUX HAYIHBIX
TOCTIDKEHHUSX, C TeM YTOGBI OHU MOI/IU OBITh IPUMEHEHBI B
mpolecce IPUHATUS PELIeHNN.



N CTOYHUK UTHOOPMAITUU: PESIOME TSI JIULI, OITPENE/TAIONIUX ITOTUTUKY

B HacTOsIIeM NPHIOKEHUH CONEPKAaTCs IePeKPECTHBIE CCBHUIKH II0 TeMaM, IIPefCTaBIeHHBIM B PesioMe I /I, ONpee/naiomnX
TONIMTHUKY (CTpaHHUIIA ¥ OTMeUeHHasA MapKepoM TeMa), C yKasaHHeM PasJie/IoB I/IaB ITOMTHOTO JIOK/Ia/a, B KOTOPBIX COMEPKUTCA Ooee

monHast HHQpOpMaLus 110 KOHKPETHOI TEME.

Bcesospacmarowuii 06vem Oannvix HAOM0O0eHUtl Oddem
0000weHHy10 KapmuHny nomenseHus Ha 3eMHOM wiape u
Opy2ux usmeHeHull 8 KAUMAMULECKOTL CUCTEMe.

Cmp. PII  Ilepexpecmnas ccoinxa: mema PII — paszden enasvt

3 Inobanvas cpednss npusemwnas memneparmypa
nosvicunaco 6 XX crmonemuu npumepto Ha 0,6 °C.
0222 02220230222

3 3Havenus memnepamypul 6 Camvlx HUNCHUX 8 KM
ammocgepol 3a nocnedHue emvipe 0eCTMUnemus
nosvicunucy. o 223 u 2.2.4 o 223 1 2.24 o
2.23,22.4n1232

5 IIpomsscenHocms CHexNcHO20 NOKPOBA U 1604
ymeHvuiunace. Bece mpu ommeuennvie Mapxkepom
nyukma: 2.2.5n 2.2.6

5 Dnobanvuoui cpedruts yposens Mops NOSbICUACS, A
menocodepicaniie 0keanos ysenuuunocs. o 11.3.2 o
222mn11.2.1

5 Hsmenenust npousowniu maxoie 1 6 Opyaux 6axcHoix

acnekmax kaumama. e 2.5.2 ¢ 2.7.2 ¢ 2.2.2u2.5.5
0272 02621263 ¢2.73 ¢2.7.3

5 Hexomopole 6axcHble acnekmol Kaumamd, Kax
npedcmasnsemcsi, He npemepneny usmeHeHuti. e
222 022502736273

Buibpocvr napuukosvix 2a3o6 u asposoneii 8 pe3ynvimame
OeslmenvbHOCY YeNlo8eKa NpPooonHarom UMeHsIms ammoc-
depy makum 06pazom, wmo 3Imo Mmoxcem, no npeonono-
JHCEHUSM, HeOTIALONPUSMHO NOBAULb HA KAUMAI.

Cmp. PII  Ilepexpecmuas ccoinka: mema PII — pasden enasvi

5 3aronoBok: «/13MeHeHNs B K/TMMaTe IIPOUCXOIAT . . .»
1,3.1,4.1,5.1,6.1,6.2,6.9,6.11 u 6.13
6 Konyenmpayuu napruxosvix eazoe 6 ammocgepe

U Ux paduayuoHHoe 6030eticmaiie NPoOONNAOM

sospacmamyv 6 pe3ynvmarme 0estNenbHOCHU

yesno6exa.

IByokucs yriepopa: e 3.3.1,3.3.2,3.3.31u3.5.1 o
3.5.1 e 3.2.2,3.2.3,3.5.1 u Tabnuna
3.1 ¢ 3.5.1u3.52

Meran: ¢ 4.2.1

3akuce asora: e 4.2.1

Tanoupyrneponsr: o 4.2.2

PanariionHOe BO3ZIEFICTBHE ITIONHOCTBIO IIepeMe-
LIAHHBIX Ta30B: e 4.2.1 1 6.3

CrparocdepHslit 030H: o 4.2.2 1 6.4

TponocdepHbiit 030H: o 4.2.4 1 6.5

9 AHmponozeHHbvle aspo30au HeA0N20 COXPAHSIOMCS

8 ammocgpepe U 8bi3bIBAION 6 OCHOBHOM OMPULA-

tmenvHoe paduayuoxHoe 6o3deiicmeue. 5.2 U

554 ¢ 51,521 6.7 ¢ 53.2,5.43 1 6.8

9 B meueue nocnedreeo cmonemuss 6Kaa0 ecrectn-
8eHHbIX (DAKIMOPoB 8 paduaytoHHoe o30eiicmatie 6ol
Hebonvuium. ¢6.11 1 6.15.1 691 6.15.1 ¢ 6.15.1

Hosepue k cnoco6nocmu modeneil npozrHosuposamv Oy0yusuii
KAUMam 603pocuo.

Cmp. PII  Ilepexpecmuas ccoinka: mema PII — pasden

enasvl

9 Hawano a6saua: «[{is moaydeHHs] TOAPOOHBIX
OLICHOK . . .»
8.3.2,8.5.1,8.6.1,8.10.3 m 12.3.2

9 0 721,752 1761 o 842]8.63 11232 o
8.5.5,8.7.1u8.7.5

Iosisunuce Hosvie u 6onee 6eckue c6UOeMenbCMEa mMo2o, Ymo
Oonvuias uacmoe nomenjeHus, HaOA00aemMo20 8 meueHue
nocneonux 50 nem, 8vi3sana 0essmenapHOCMbIO Yel08eKa.

Cmp. PII  Ilepexpecmnasn ccoinka: mema PII — pasden

2naevl

10 Hauano a6zama: «B BJO 6bur mpencraBreH crie-
Iytoruii BbIBofI: COBOKYITHOCTb CBUIETE/BCTB JIaeT
OCHOBaHHUE IPEAIIONIOKUTS ... 12.1.2 1 12.6

10 ©12.2.2,12.43u12.6
©12.4.1,12.4.2,12.43u 12.6
©12.2.3,12.4.1,12.4.2,12.4.3 u 12.6
©12.43u12.6° 12.6
01243 1243 u12.6

11 «B cBeTe MOABUBIIMXCA HOBBIX CBUIETENLCTB U
cyderoM...» 12.4u 12.6
11 «Jlanee, BecbMa BEpOATHO, YTO TTOTeIUIeHHE B XX

CTOJIETHUH ...» 11.4

Brusinue Oesmenvrocmu uenogexa Oydem u 0anvule usMeHsMo
cocmag ammocepuvt 6 XXI cmonemuu.

Cmp.PI1  Ilepexpecmuas ccoinka: mema PIT— pasden enasvt
11 Havano a6sana: «C mOMOIIBIO MOeneil ObUIU
pa3paboTaHbI ClieHapHbIe IIPOTHO3HI . . .» 4.4.5
npwioxeHue I1
12 Hapruxosvie easor ® 3.7.3 u npuwioxxenue 11
®3.7.1,3.7.2,3.7.3 u npunoxenue 11
® 3.7.3 u npunoxenue I
® 3.2.2 u npunoxenue I
® 4.4.5,4.5,4.6 u npunoxenue II

® 373
12 Asposonu ® 5.5.2,5.5.3 u npunoxkenue 11
12 Paouayuonnoe sosoeticmeue 8 XXI cmonemuu

©6.15.2 u npunoxxenue 11
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B pamxax écex cuenapues, npedcmasaenuvix 6 CIICB MIOHUK,
2N100a1bHAS CPEOHsIS MeMnepamypa u yposeno mopsi 6y0ym, coenacto
npoeHO3aM, NOBLIUAMBCS.

Cmp.PII  Ilepexpecmnast ccoinka: mema PII — pasden enasot

12 Temnepamypa ® 9.3.3 © 9.3.3 @ 22.2,232u2.4
® 93311032 *38.6.1,12.4.3,13.51 11352
10.3.2 u TexcToBoit 6110k 10.1 ® 9.3.2

13 Ammocpepruvie ocaoku®9.3.1, 9.3.6, 10.3.2 u
TeKCTOBOM 610K 10.1

13 Sxcmpemanviivie sinenus Tabmmna 1:2.1,2.2,2.5,
2.7.2,2.7.3, rmaBel 9.3.6 1 10.3.2 ® 2.7.3 1 9.3.6

14 Asnenue nv-Hunvo ® 9.3.5 ® 9.3.5

14 Mycconor ® 9.3.5

14 Tepmoxanunnas yupkynsyus ® 9.3.4

16 CHez ue0 ® 9.3.2 ® 11.5.1 ® 11.5.1 ® 11.54

16 Yposernv mopst ® 11.5.1
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Hpoucxoa;mgee 100 8IUAHUEM 0esMeNbHOCMU Hel08eKa U3MeHeHUe
Kaumama 6}/()671’1 npobomfcambm 8 meueHue MHOUX cCmonemuii.

Cmp.PII  Ilepexpecmuas ccoinka: mema PII — pasden

2n1aevl

17 ® 323,44 m6.15 @ 933 m1934 @ 1154
11.5.4 ® 11.5.4

st 3anonnenus npo6enos 6 ungopmayuy u SHAHUSIX HeoOX00UMbL
oanvHetiwue 0elicmeus.

Cmp.PII  Ilepexpecmnas ccoinxa: mema PII — pasden enasvt
17-18 Bce oTMedeHHbIE MapKepoM IIyHKTHI: IVIaBa 14,
Pesrome 1 nu1l, onpenensomyX IOTUTHKY.
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Texnuueckoe pestome 0oknada paboueti epynnut I

A. BBepmenue

A.1 MI3HK u ee pabouue epynnol

MeXnpaBUTeIbCTBEHHAS] TPYIIIa 3KCIIEPTOB IO M3MEHEHHUIO
wmmata (MI'OUK) 6bu1a yupexnena B 1988 r. coBMeCTHO
Bcemuproit Merteopomnorudeckoit Opranusanueit (BMO) u
IMporpammoit Opranusauuu O6bemuHeHHbIX Hamuit mo
okpyskarorert cpere (FOHEIT). Lless mpu 9TOM 6bI1a M OCTaETCS
B 06ecIieueHNN OLIeHKHU 3HAHUI 000 BCEX aCleKTaX N3MeHEeHHs
KIMMartal, BKIIo9as BOMPOC 0 TOM, KAKUM 06pasoM JiesiTeNlb-
HOCTD Ye/IOBEKa MOXKET BBI3bIBATH TaKie M3MEHEHUS M MOXKET
HCIIBITHIBATH Ha ceOe ux BaustHue. OOIIeNPU3HAHHBIM CTaI TOT
¢axT, 9TO aHTpOITOTeHHbIe BBIGPOCH! TAPHUKOBBIX ra30B 00/1a-
AT ITOTEHIMATbHON BO3MOXXHOCTBIO H3MEHATH K/IMMa-
THYECKYIO cHCTeMy (cM. TekcToBoit Omok TP-1), okaspiBas
BO3MOYKHBIE O/IaTONIPUSATHBIE WIM HEG/IaTOIPUSATHBIE BO3MIEICT-
Busl. [IpHsHAHO TakXe, YTO PaCCMOTPEHME M pellleHHe TaKUX
DI0OAIBHBIX BOIIPOCOB TpebyeT OpPraHM3al[HOHHBIX YCHIMIT B
I06aIbHOM MaciTabe, BKII0Yast OLIEHKY 3HaHHIT 110 KOHKpeT-
HOMY BOIIPOCY MUPOBBIMH COOBIIIECTBAMHY CIIEI[HATHUCTOB.

B xone cBoeit mepBoit ceccun MI'OUK 6bu1a mompaspenena Ha
Tpu paboumx rpymnnsl. Ha cerogusmHuil feHb a1 pabodne
TPYIIIBI 3aHUMAIOTCS CIEAYIOIIMMH BOIpOCaMu: pabodast
rpynma | 3aHMMaeTcs HayYHBIMM aclleKTaMHU IpPo6aeMbl
KJIMMaTUYeCKOM CHCTeMbl U M3MEHEeHMsl KIuMara; pabodas
rpymma Il sannMaertcss mpo61eMoit MOCTeNCTBUIT H3MEHEHUs
KJIMMaTa ¥ ajalTaluu K HeMy; M pabovas rpymma III
3aHUMAeTCsl BapHaHTAMHU CMATYEHUs IOCAENCTBUN H3Me-
Henus knmnmara. MI'OUK monrorosuia csot IlepBblit 0cHOB-
HOH Hmokman 06 oueHkax B 1990 r. u cBoit Bropoit ocHOBHOI
TOoKJIan 00 olleHKax — B 1996 1.

Hoxmager MTOUK: (i) aBasgoTcs OOGHOBIEHHBIMM OITHACA-
HUSAMU HU3BECTHBIX 3HAHUN W TOTO, YTO ellle MPEeICTOUT
BBISICHUTH OTHOCUTEIBHO KIMMATHYECKOM CUCTEMBI U CBA3aH-
HBIX C Heil (pakTopoB; (ii) OCHOBAaHBI Ha 3HAHUAX MEXKIYHa-
POMHBIX COOOIIIECTB CIEINATUCTOB; (1il) IOATOTOB/IEHBI Iy TEM
OTKPBITOTO TpOIlecca B3aUMHOTO MPOodheCcCHOHaTBHOTO
pelieH3supoBaHusL; 1 (i) OCHOBAHBI Ha HAYYHBIX IYOMTHKALINSAX,
BBIBOJIBI KOTOPBIX OOOOIIEHbI B MOHSATUSAX, MOJE3HBIX IS
JIML, TPUHUMAIOIINX pelleHus. XOTs TOMYYUBIIAs OLEHKY
nHpopMalusa U UMeeT OTHOIIeHHe K moauTuke, MUK He
YCTaHABIMBaeT U He OTCTAMBaeT KaKYIO-THOO rocymapct-
BEHHYIO [TOJIUTHKY.

Cdepa orieHOK, IPOBOIUMBIX pabodeit rpymmoii I, oxBaTbIBaeT
HaOMIONEHNs 3a TEKYIIIMMH M3MEHEHHsMH M TeHOCHIMSMH B
KJIMMAaTU4YeCKOM CUCTeME, BOCCO3aHNe KaPTUHbI U3SMEHEHUN U
TEHIEHIUI B IIPOILIJIOM, IIOHUMaHue IIPOLIECCOB, YYaCTBYIOIINUX
B OTHUX H3MEHEHHUSX, U BBEIEHUE ITUX 3HAHUN B MOME/IH,
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KOTOpbI€e TIOMOTAIOT OO'bSICHUTD IPUIHHBI U3MEHEHUIT U CIIPOT-
HO3UPOBaTh BbI3BAHHBIE €CTECTBEHHBIMU U aHTPOIOT€HHBIMU
akropamu Gymyriie USMeHEHUS KIIMMATUIECKOI CUCTEMBI.

A.2  Ilepeviii u Bmopoii doxnadvt 06 oyenxax pabouei
epynnot I

B IlepBoM noxmazme o6 OLEHKaX, BBIIyIIeHHOM B 1990 r.,
pabodas rpynmna I B 06IIux yeprax oImcajIa CTaTyc 3HaHHUI O
KINMATHYeCKOM CcHUcTeMe M 00 U3MeHeHHHM K/IMMAara,
TIOJlyYEHHBIX B XOJle HayYHBIX MCCAENOBAaHUI B ITPEIIIECT-
ByIoIIMe gecaTwIeTHs. [1pu aToM 66U 0c060 MOTIEPKHYTHI
HECKOJIBKO OCHOBHBIX MOMeEHTOB. I[lapHuKOBbIIl addexT —
3TO €CTeCTBEHHOE€ CBOMCTBO HaIllel IUIAaHETbhl U Q)yHua-
MeHTaJbHasg (U3HKa ITOrO IpOIecca XOPOIIO H3BeCTHA.
Copep>kaHre ITapHUKOBBIX Ta30B B aTMocdepe BO3pacTaeT U
CBA3aHO 3TO B OCHOBHOM C [€ATEIbHOCTBIO YeI0BeKa.
[Tpono/mkeHre yBeIU4eHHs BBIOPOCOB ITAaPHUKOBBLIX T'a30B B
OymymieM, COIJIACHO IIPOTHO3aM, IPUBEIeT K 3HAYUTE/IbHOMY
TTOBLIIIEHHIO CPEHEN TPU3EMHON TEMIIEPATyPhI IJTAHEThI —
TIOBBLIIIEHHUIO, KOTOPOE IPEBLICUT BEJIWYUHY €CTECTBEHHBIX
KoleOaHUII B IIOCJACNHHE HECKOJIbKO TBICAYCNCTHH U
IIOBEPHYTh KOTOPOE BCIIATH MOXHO OyZeT JIUIIb O4YeHb
MeJJIeHHBIMU TeMIIaMH. B mocnennee cronerue, KO BpeMeHU
MOATOTOBKM TOTO [OK/IaZa, IPOU3OIIO IOTEIUIEHHE Ha
nosepxHocTH mpuMepHo Ha 0,5 °C, KoTopoe B IenoM
COOTBETCTBYET IOJYYEHHBIM C ITOMOIIBIO MOJE/eN KIMMara
MPOTHO3aM /Il TIOBBIIIEHUA KOHILIEHTPAlMii ITapHUKOBBIX
ra30B, HO KOTOPOE TaK)Ke COMIOCTaBUMO C T€M, YTO U3BECTHO O
eCcTeCTBeHHBIX KolebaHuAX. 1 HakoHel, 6bUI0 YKa3aHO Ha TO,
YTO CYyIIECTBOBABUIMII Ha TOT MOMEHT BPEMEHM YDOBEHD
3HaHUM ¥ BO3MOXKHOCTEM MOIENeN KIMMaTa OTPaHUMYMBAET
NPOTHO3UPOBAaHWE H3MEHEHMH B KJIMMaTe KOHKPETHBIX
PETHOHOB.

Ha ocHose PEe3yIbTaTOB MNOIIOTHUTE/IbHBIX HAyIHBIX HCCIE-
I[OBaHI/Iﬂ U CIICOHUAJIBHBIX OTOKJ/IAJOB, ITOATOTOBJICHHBIX B
IIPOMEXYTOYHBII Iepuof, pabodas rpymma I MIOUK
IIpOBeJIa OLIEHKY HOBOT'O COCTOSHMSA 3HAHUI, KOTOpas ObUIa
mpeficTaBieHa B ee Bropom mokmame 06 omenkax (BIO2) B
1996 1. B aToM JOKMTame MOMYEPKUBAIOCh, YTO COIEPIKaHHE
[IAPHUKOBBIX Ta30B B aTMoCdepe IMPOAO/DKAET BO3PACTATh U
qYTO 1A CTa6I/IHI/IBaI_U/H/I KOHHeHTpaHI/Iﬂ IIApHUKOBBIX Ir'a30B B
arMocdepe (ITO SIBJISIETCSI KOHEUHOI LIe/IbIo cTaThu 2 Pamou-
HOM KOHBEHIMH 00 M3MEHEHHUH K/IMMara) MOTpeOyroTCs
3HAYMTE/NbHBIE COKpallleHus1 BbIOpocoB. [lanee, obiee
IIOBBIIIICHHEe II0OAIBHOM TeMIIePaTyphl IPONO/KAETCA, IIPU
9TOM ITOCJIEAHHUE TOObI 6I:>UII/I CaMbIMU TE€IUIBIMU 3a IIEPUOL I10
MeHbIIelr Mepe ¢ 1860 r. Coco6HOCTH MopeIell KauMara
MOIE/TNPOBATh Ha6IIIO,HaCMI)IC ABJIEHUA W TE€HACHIUU YIyd-
IIM1acCh, OCO6€HHO B CBA3U C BKIIOYCHHUEM B MOJIC/IN KJIMMaTa
IAHHBIX O CY/Ib(ATHBIX a9PO30JIAX H CTPaTocepHOM O30HE
KaK o (I)aKTOan, BBI3BIBAIOINHUX paUallMOHHOE BOBHeﬁCTBHe.

1

[lousTHe usmernenue Kaumama, HCIIO/Ib3yEMOE MI'QUK, oTHOCUTCA K )'I}O6OMy IIpOUCXOJAIIEMY B XO[I€ BpEMEHN U3MEHEHHIO B K/IMMATe

HE3aBHCUMO OT TOTO, SIBJISIETCS /I OHO Pe3y/IbTaTOM eCTeCTBEHHON M3MEHYHBOCTHU WIHM HEATETbHOCTU Ye/IoBeKa. Takoe MCII0/Ib30BaHue
3TOrO MOHATUS OTIMYAETCA OT €r0 MCIIOIb30BaHMUA B PaMOYHOI KOHBEHIIUN 00 U3MEHEHUM K/IMMAaTa, I[Ie U3MeHeHue KAUMama O3HadaeT
TaKoe ero M3MEHEHHUe, IPSIMBIMUA WIM KOCBEHHBIMH NPUYMHAMU KOTOPOTO SIBJISETCS HEATE/IbHOCTh 4eO0BeKa, M3MEHSIOIIAas COCTaB
r106anbHOI aTMOC(]EPBI, I KOTOPO€e TPONCXOIUT B OTIOJTHEHHE K eCTECTBEHHOM H3MEHIMBOCTH K/IMMATa, Ha6/II0laeMOil B COTIOCTaBUMbIe
niepuonibl BpeMeHU. OTpesie/ieHus! HAyYHBIX ¥ TEXHHYECKUX TePMUHOB cM. B [Jloccapuu B mputoxkeHHH | kK HacToAIEeMy JOKYMEHTY.

2 Bropoit nokian 06 orenkax MITOUK o6osnavaercst B HacTositeM Texuudeckom pesiome kak BIIO.
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3eMJIs1 IODIOIIAET U3/TyUeHHe, uayIiee ot COTHIA, IIABHBIM 06pasoM
CBOEJ1 MOBEPXHOCTBIO. DTa SHEPIWs 3aTeM IepepacIpee/sieTcss 3a
CYeT LMPKY/LILUK B atMocdepe U OKeaHe M OTpaXKaeTcsi 06paTHO B
KOCMOC B BuAe 0osee IJTHHHOBOTHOBOro (MHGpPaKpacHOro)
usydeHust. Ecm paccMaTpuBaTh CpelHeronoBble 3HAYEHHS U IUTAHETY
3eMIsi B LIENIOM, TO SHEPrHs BXOMSIIEr0 COMHEYHOTO M3TydeHHS
IPHMEPHO YPAaBHHBAETCS HCXOMSAIIMM 3eMHBIM H3/TydeHueM. JII060it
(axTop, KOTOPBIT U3MeHsIeT U3/TydeHH e, ITocTymatoLee 0T ColHIa 1
TIOTEPSIHHOE B KOCMOCE, WJIM KOTODbIIT H3MEHsIET Ilepepaciperie/ieHne
9HEPIUM BHYTpH atMocdepbl M MeXAy arMocdepoii, cymei n
OKeaHaMH, MOXeT IOBJHATh Ha KIMMaT. lI3MeHeHHe B HeTTO-
PalMallHOHHOM 3HEPIHH, CYIIECTBYIOIIEH B IIOOAIBHON CHCTEMe
«3emsi-arMocdepa», Ha3bIBAETCA B HACTOSAIIIEM JOKYMEHTE TaK JKe,
KaK M B mpensiaymmx pokmagax MIOUK, paamanuoHHBIM BO3-
neiictBreM. [TOIOKUTENbHOE PajiHaliMOHHOE BO3IEHCTBUE BENET K
TIOTEIVICHHIO Ha TOBEPXHOCTH 3eM/IM M B HIDKHHX C/IOSIX aTMOCQEpBL.
OtpHuaresbHOE PaMalOHHOE BO3AEHCTBUE OXIK/AET HX.

IToBbIiIIeHHe KOHIIEHTPAIIMIT TAPHUKOBBIX [a30B BEfIET K CHIDKEHHIO
3¢ HeKTUBHOCTH, C KOTOPOIT OBEPXHOCTH 3eM/IM H3TTY4aeT B KOCMOC.
BobIiras 9acTh MCXOMAIIETO OT IIOBEPXHOCTH 3eMIM H3TydeHHS
TIOI/IOLAeTCsl aTMoCepoil M IOBTOPHO H3IydaeTcsi Ha Gonee
3HAYMTE/NbHBIX BBICOTAX M IPU 0ojee HU3KMX TeMIlepaTypax. B
pesy/IBTaTe 9TO BefieT K MONOKUTENbHOMY PaMalHOHHOMY BOSJIEHCT-
BHIO, KOTOPOE HATpeBaeT HIDKHHE CIOM aTMOCQEpBI 1 OBEPXHOCTH
3emmi. ITOCKONBKY B KOCMOC YXOIUT MeHBIIIe TeIUId, TO BbI3bIBAET
BO3DPACTAIOIINIT MApPHUKOBBI addekt — yBemruenne addexra,
KOTOPBIIT CYIIeCTBOBAI B aTMoc(epe 3eMM B TedeHHe MIUIHAPHOB
JIeT B pe3y/IbTaTe HPHUCYTCTBHS €CTECTBEHHO BOSHMKAIOIIMX MTAPHU-
KOBBIX Ta30B: BOISHOTO IApa, IBOKUCH YIIEPOIa, O30HA, METaHa 1
3aKkucH a3ota. Crla pagHallFOHHOTO BOSIEHCTBHS 3aBUCHT OT pasMepa
TIOBBIIIEHNs] KOHIEHTPALMN Ka)XZJOr0 TApPHMKOBOTO Trasa, pamua-
LIMOHHBIX CBOMCTB COOTBETCTBYIOLVX IA30B M KOHIIEHTPALIHIT IPYTHX,
yoKe IPUCYTCTBYIOLIMX B arMocdepe, TapHUKOBBIX rasos. bosee Toro,
MHOTHe [apPHUKOBBIE rasbl, OYIAydr BHIOPOILIEHHBIMH B aTMocdepy,
COXPAHSIIOTCSI B Helt CTOJIETHSIMH, CO3aBasi TEM CaMbIM JJOTOCPOYHBIE
TPEAIIOCHUIKH ISl TIOJIO)KUTEBHOTO PAIHAIliOHHOTO BO3IEHCTBHS.

AHTpOIIOTeHHble a9P030/M (HAXOASIIMECS B BO3AYyXe MHUKPO-
CKONIMYEeCKHE YaCTHIBl WIM KaIUlM) B Tpomocdepe, Takue, Kak
BOBHHUKAIOLIIHE B Pe3Y/IbTaTe COKUTAHUS HCKOIAeMbIX BUIOB TOIUIMBA 1
6HOMacChl, MOIYT OTpaXaTh COJHEYHOE H3JIyYeHHe, BBI3bIBAs
TeHJIEHIIMIO OX/IK/IEHNS B K/IMMATHYECKOII cicTeMe. A9pPO30JIb B BUJIE
YepHOro Y/ (caXkt), 06/1afast ClIOCOGHOCTHIO MOIIOIATh COMHETHOE
U3/yYeHre, BeleT K MOTEIUIEHUIO KIMMATHIeCKOi crcTeMbl. Kpome
TOrO, M3MEHEHUs B KOHIEHTPALMAX adPO30Jieil MOTYT H3MEHSTh
KOJIMYECTBO M OTPAKATENBHYIO CIOCOOHOCTH OOJIAKOB, BIMAS HA
CBOJCTBA M MPONO/DKUTENBHOCTh CYIIECTBOBaHHMA 00maKkoB. B
GOJIBLIMHCTBE C/Ty4aeB HAXONALMECS B TPOIIOC(Eepe a3pO30/IH MMEIOT
TEeHJIEHIIMIO BBI3bIBATH OTPHULIATEIbHOE PAIUAIIMOHHOE BO3LEHCTBUE 1
oxnaxaenne kauMara. CpoK MX CyIlecTBOBaHHMS B armocdepe
SB/SIETCSL TOpasfgo Oojnee KOPOTKMM (CYTKU-Helenu), 4YeM Y
GO/IBIIMHCTBA IIAPHUKOBBIX Ta30B  (NECATHIETUS-CTONETUS) U,
COOTBETCTBEHHO, UX KOHIIEHTPAL[MH FOPasio ObICTpee Pearnpyior Ha
U3MeHEHHsI B BBIOPOCaX.

TexcroBoii 610K TP-1. YTo BhI3bIBaeT U3MEHEHHUA B KIMMaTe?

ITpu By/IKaHIYECKOI ICATEILHOCTH B CTPaTOC(epy MOTYT BBIOPACHI-
BaThCs OTPOMHBIE KOIMIECTBA CEPOCOAEPKAIIINX Ta3oB (B OCHOBHOM
IIBYOKHCDb CepBI), KOTOpble 3aTeM IIpeoOpasyloTcsi B Cy/bdarTHbIe
asposoym. OThenbHbIe U3BEPXKEHUs BYIKAHOB MOTYT IIPHBOIUTH K
BO3HMKHOBEHHUIO 3HAYUTEIBHOTO, XOTA M BPEMEHHOIO, OTpHIa-
TeJIbHOTO PaIUALIOHHOTO BO3IEICTBYS, BHISBIBAIOLIIETO OXIAKIEHNE
HOBEPXHOCTH 3eM/IM M HIKHHX C/I0eB arMocephl B TeYeHHe
IPUMEPHO HECKOIBKHX JIeT.

KormryecTBo sHepruy, NpuxoiAiliell B Buie uamydenus oT CosHIIa,
u3MeHseTcs B Hebombiuux mpenenax (0,1 %) B TedeHue 11-meTHero
IMK/Ia; KPOMe TOTO, MOTYT IPOUCXONUTh KOMeOaHHsA B KOMTMYECTBE
9TOIl SHePrMH M B TedeHHe Oojiee IPOAO/DKUTEIbHBIX IMEPUONOB
BpeMeHU. MeieHHble KoiebaHusA B opOuTe 3eMIM, KOTOpbIe IIPOHC-
XOIAT BO BPEMEHHBIX MacCIITabaX OT JECATKOB JI0 THICAY JIeT U
KOTOpbIe XOPOIIIO TIOHATHBIL, IPUBOIAT K U3MEHEHUAM B CE30HHOM U
HOLIUPOTHOM PACTIPeIe/IeHHH COJTHEYHON Pafiyialliy. OTU H3MeHeHHs
UIPai BOXHYIO POTb B PEryIHPOBAHMU KONeOAaHMII KIMMaTa B
OTZIa/IeHHOM IIPOLIJIOM, HaIlpHMep B JIETHUKOBBIX U MEXJICTHUKOBBIX
IUK/IAX.

Korga pajgualiiioHHOe BO3IENCTBUE H3MEHSeTCs, KIMMaTHuecKas
cucTeMa JaeT OTBETHYIO peaKkLIHMIO B pPasIMYHBIX BpPeMEHHBIX
Maciutabax. CaMble IIPOO/DKUTEIbHbIE MEPHOAbl PearnpOBaHU
UMEIOT CBOEll NPUYMHOM 3HAYMTENBHYIO TEIUIOEMKOCTb LIYOOKHX
OKeaHOB U TMHAMHYECKYIO alalITallHIO JIETOBbIX LITUTOB. ITO O3HAYAET,
4TO BpeMeHHAs peaKIus Ha KakKoe-THOO M3MeHeHHe (KaK I0JIo-
JKUTE/IbHOE, TAK ¥ OTPHIIATEIBHOE) MOKET IIPONOJDKAThCA B TeUeHHE
ThICSTIeIeTHi. JTI0Oble M3MeHEeHNA B PaMAI[MOHHOM OalaHce 3eMiiH,
BKJIIOYAsl CBA3AHHBIE C IOBBIILIEHHEM KOHIIEHTpAIMi ITapHUKOBBIX
Ta30B WX a9PO30JIelt, 6YILy T U3MEHSATD I/I00a/IbHbII THAPOIOTMYeCKHIT
IUKT U aTMOCHEPHYI0O M OKEAHMYeCKYI0 LMPKY/IALMIO, BIHASL TeM
CaMBIM HAa METEOPOJOTMYeCKHe CTPYKTYPhl U Ha PEerHOHAJIbHBIE
TeMIIepaTy bl ¥ aTMOC(EPHbIE OCATKL

JTro6ble BBISBAHHBIE [EATEIbHOCTBIO 4YelTOBeKa H3MEHEHHs B
KIMMaTe OyIyT HAaKJIafbIBaThcsi Ha (POHOBBIE eCTECTBEHHBIE
KIMMAaTHIeCKHe KOMeOaHus, KOTOpPble MPOUCXOAT B OOJIBIIOM
IUalla3oHe BPEMEHHBIX M MPOCTPAHCTBEHHBIX MAcCIITab0B.
M3MeHYMBOCTD KIMMaTa MOXeET OBITb CBA3aHA C €CTECTBEHHBIMH
HU3MEHEHMAMHU B BO3JEHCTBUAX Ha KIMMAaTUYECKYIO CHCTEMY,
HaIpuMep, KOJMCOAHMAMU B CHIe IPUXONAIIETO COTHEYHOTO
U3/Ty4eHNs ¥ U3MEHEHUAMHU B KOHIIEHTPAIUAX adPO30/€eH, BO3SHU-
KalOLIUMX B pe3yIbTaTe U3BEP)KEHUII BY/IKaHOB. EcTecTBeHHbBIE
KOJIe6aHNs KIMMaTa MOTYT IIPOMCXOHUTD TAK)Ke ¥ IIPH OTCYTCTBUH
M3MEHEHMI BO BHEITHUX BO3MIENCTBUAX, BCETO JIMIID KaK PE3y/IbTaT
CIIOKHBIX B3aUMOMEHCTBUIA MEXAy KOMIIOHEHTaMM KIMMAaTH-
YeCKOI CHCTEeMbI, HAIIPUMEpP MeXAy atMochepoit U OKEaHOM.
IIpuMepoM Takoi ecTeCTBEHHON «BHYTpEHHEI» H3MEHUYHMBOCTHU
ABIsAeTcs sBieHre Inb-Hunbo/ioxunoe komebanue (DHCO),
HPOMCXOJAIIee B MEKTOTOBBIX BpeMEHHBIX MaciITadax. [ Toro
4TOOBI OTIMYUTH AHTPOIIOTCHHbIE U3MEHEHHs K/IMMaTa OT eCTeCT-
BEHHOJI M3MEHYHBOCTH, HEOOXOAMMO MIeHTH(HIIMPOBATh AaHTPO-
MIOTEHHBI «CUTHaT» Ha (DOHE «IIyMa» eCTeCTBEHHON H3MeH-
YMBOCTHU KIMMATa.
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Kakue nsmeHeHus
yXe npousoLnu?

laHHble

HabntoaeHwiA:

* Temnepatypa

* aTMOC(epHble
ocafiKu

¢ CHEXHbII/
NeasHol NoKPOB

Hackonbko XOpOoLLOo NoHATO noseaeHune
KnuMata B npowioM u B HacTosLEeM?

Kakue u3meHeHns MoryT
Npou3oiTH B Gyaywwem?

Pe3ynbTathl
MOAENNPOBaHUA:

* €CTECTBEHHOE U3MEHEHMe
* BO3ENCTBYOLLME (DAKTOPbI
* rnobanbHbI Knumar

* PEervoHanbHbI Knumat

* SBNEHMS, UMEtOLLe

* YPOBEHb MOpS
o UMpKynsiuust

3HaunTeNbHbIe
nocneacTeus

* 3KCTpeManbHble

)+ CcTabuan3aums

SIBNEHMs! Y
QlaHHble HabMIoAEHMIA B CpaBHEHUM C pe3yNbTaTaMi MOAENMPOBaHMS
BpemeHHowt Mepuozp! naneokuMara u
0XBaT: MPUBOPHBIX M3MEPEHNT Hactosuiee spev byayuwee
Hactosiee pestome:|  Pasgensi B +C Pasgenui D + E Paspensl F + G

Pucynok TP-1. KioueBble BOIIPOCEI O KIMMAaTHIECKOI CHCTEME U ee CBSA3H C deoBedeckuM obirectBoM. Hacrosiiee Texundeckoe pesiome,
KOTOpPO€e OCHOBAHO Ha OCHOBOIIOJ/IATAIOIIEN HH(OPMAIUY, CONEPIKALIENCS B [JIABAX, ABJISETCS JOKIANOM O COCTOSHMM 3HAHMIA T10 BOIIPOCaM,

IIpENCTaB/ICHHBIM Ha IAHHOWM CXeMe.

Ha ocHOBe uCmonb30BaHUsI 3TOH CIIOCOGHOCTH K MOZIEIH-
POBAHUIO B IIe/ISIX CPABHEHUSI Pe3y/IBTATOB MOJIE/Iel ¢ HaOIio-
TaeMbIMH CXeEMaMH PerMOHaIbHBIX U3MEHEHUIT TEMIIEPATY PhI
B TOM JIOKJIafie OBUI CHe/IaH BBIBOX O TOM, UTO CIIOCOOHOCTB
KOJIMIECTBEHHO OMPENeTATh BIUAHUE MESITENbHOCTH Yeso-
BeKa Ha VI0OAJIbHBIIM KTMMAT HOCUT OTPAaHUIEHHBII XapaKTep.
ITa OrpaHMYEHHOCTh ObUIA CBSI3aHA C TEM, UTO OXKUIAEMBII
CUTHAJI BCE eIlle BOSHUKAJI OT «IIIyMa» eCTeCTBEHHON MU3MEeH-
YMBOCTH M C T€M, YTO CYIIECTBOBAIM HEOTIPENEIEHHOCTH B
IPYTUX KII04YeBbIX (pakTopax. TeM He MeHee, B TOM JIOK/IAjie
6bUT cremaH caenyouuit BbiBom: «COBOKYITHOCTh CBHUIIE-
TEJIbCTB JIAeT OCHOBAHME MPENIIONIOKUTD, UTO IEATENbHOCTD
Ye/0BeKa 3aMETHO BJIMseT Ha MIOOAIbHBIN Kiaumar». U
HAKOHeI[, Ha OCHOBE Psifia CLIEHAPHEB CONEPXKAHUS ITaPHHUKO-
BBIX Ta30B B aTMocdepe B Oynyiem ObUta IpOMOieTHpOBaHa
COBOKYITHOCTbH OTBETHBIX PEaKIIUI KITUMATHIECKON CHCTEMBIL.

A.3  Tpemuii doknad 06 oyenkax: Hacmosiujee
Texnuueckoe pestome

Tpetuit ocHOBHOIT foKIaz 06 oleHKax padoyeit rpymnsl | MIOWK
OCHOBAH Ha 9THX IIPOIIUIBIX OLICHKAX M Ha Pe3y/IBTaTaX HayJHBIX
HCCIENOBaHMIA K/IMMAaTa B TIOCIENHME TIATh sieT. Hacrosree Texau-
YecKoe PesioMe OCHOBAHO Ha OCHOBOIOJIATAIOIIEN MH(OPMAIIUH,
MPENCTAB/IEHHON B [VIaBaX, Ha KOTOPbIE MAIOTCS TepeKpPeCcTHbIE
CCBUIKM B TPUMEYaHWsX 006 HUCTOYHWMKaXx WHGOpPMAIMK B

npuwiokeHnn. Lembio Hacrosmero Pestome fBsfeTca omnmcaHue
OCHOBHBIX XapaKTepHCTUK (cM. pucyHOK TP-1) 3HaHMIT 0 K/IMMaTH-
JeCKOH CHCTeMe 1 06 M3MeHeHHH KIiMara B Hadazie XXI croeTus.
KOHKpeTHO IOCTaB/IeHbI CIEMYIOIIHE BOIIPOCHL:

e O 4YeM CBUIETEIbCTBYIOT 3apEerUCTPUPOBAHHbBIEC TaHHBIE
HAO/TIONIEHIIT B OTHOILIEHUH M3MEHEHHU I K/IMMaTa B IIPOILIIOM
KaK Ha 1106a/IbHOM, TaK U Ha PerMOHa/IbHOM yPOBHIX, a
TaK>Ke B OTHOIIIEHUH KaK CPENHUX, TaK U 9KCTPEeMaIbHbIX
sunavenuii? (Pasmen B)

e HackonbKo KOMM4eCTBEHHO orpenesieHb! (pakTophl, 3acTaB-
JISTIOIMe KIUMAT U3MEHATHCS, BKIIOYAsi SABJIEHUS Kak
€CTeCTBEHHOT0 XapakTepa (HallpuMep U3MEHEHHS COTHEY-
HOTO HM3/Iy4eHHUs), TaK U aHTPOIOTeHHOTO XapakTepa
(manpuMep napHUKOBBIe Ta3bl)? (Pasmen C)

o KakoBbI cOBpeMeHHbIE BO3MOKHOCTH JI/ISI MOJE/TMPOBAHUS
OTBETHBIX PeaKIMI KIMMATHUYECKOHN CHCTEMBI Ha 3TH
BO3JeicTBYOIINE (HAaKTOPBI? B 4acCTHOCTH, HACKOIBKO
XOPOILIO OMHUCHIBAIOTCS K/TI04YeBble pusndeckue u 6uoreo-
XUMHYeCKHE IPOIEeCChl COBPEMEHHBIMHU ITI00aTbHBIMHU
Mopersamu kimnmara? (Pasmen D)

o OCHOBBIBAsICh Ha CETONHAIIHUX NAHHBIX HAOTIOMEHUI U
Ha CETOJHAIIHUX BO3MOXXHOCTAX IPOTHO3UPOBAHUS
K/INMaTa, YTO IOKa3bIBaeT CpPaBHEHHE OTHOCHTETHHO
B/IMSAHUA YeT0BeKa Ha ceroguArnauit kiumar? (Pasmen E)
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o Jlaree, Ha OCHOBE HCIIOTB30BAHUS COBPEMEHHBIX CPEICTB
[IPOTHO3UPOBAHMSI, KAKKM MOXKET OBITh BOBMOYKHOE Oy/yIiiee
kauMaTta? B 4acTHOCTH, B paMKaX IIMPOKOTO CHEKTpa
IIPOTHO30B OTHOCHUTE/IBHO HECKOTBKUX BO3/ICHICTBYIOIINX Ha
KIMMar (pakTopOB, YTO IPOTHOSUPYIOT COBPEMEHHbIE 3HAHMUS
B OTHOILIEHHUH I7I00aTbHBIX TEMIIEPATY P, PETHOHAIBHBIX
CTPYKTYP arMOC(hEPHBIX OCA/IKOB, YPOBHS MOPSI 1 NU3MEHEHHIA
B 9KCTpeMaibHbIX 3HaueHus1x? (Pasmern F)

H naxoney, kaxue 8u0vl HAy4HO-UCCI)08AMENbCKOTE 0eSIMENbHOC-
mu SAASTIOMCS HAUb0Nee CPOUHLIMU OIS OCYUECTBNIEHUS 8 YETIX
COBEPUIEHCTNBOBAHUS HAULE20 NOHUMAHUS KIUMAMUYECKOl CUCe-
Mbl U yMEHbUIEHUS HEONPEOeIeHHOCY 8 OMHOWEHUU USMEHEHUS
Kaumama 8 6yoyujem.

Tperuit moxmam o6 ouenkax pa6oueir rpymmer I MIOMK
ABJIIETCS Pe3y/JIBTaTOM TPYyHa COTEH YYEHBIX U3 PasBUTBHIX U
Pa3BUBAIOIINXCA CTPaH, KOTOPble BHECIU CBOM BKJIAJ B €ro
IIOATOTOBKY U pelaKTHpoBaHHUe. [lajee clemyeT pesioMe HX
3HaHMI O K/INMaTUYIECKOM CHUCTEME.

B. HaGJIIO,IIaeMI)Ie HN3MEHEeHHU S B KIMMaTH4eCKOM
CUCTEME

Wsmensiercss mu xiumar 3emun? OTBeT omHO3HadeH: «Jla».
COBOKYITHOCTh MaHHBIX HAOMIONEHUI HONTBEP)KIAET ITOT
BBIBOZI ¥ JIaeT IpPeNCTaB/IeHHEe O CKOPOCTU IIPOUCXOIAIINX
W3MeHeHUN. JTU [aHHBbIe SIBAIOTCA TaK)Ke OCHOBOW, Ha
KOTOPO# MOXXHO IOCTPOUTh OTBET Ha 06o0jiee CIOXHBII
Bompoc: «IToueMy OH M3MeHsAETCA?», KOTOPBIN paccMaT-
PHBaeTCs B IIOCTEAYIOINX pasfe/iax.

B HacrosiiieM paspesie MpeNCTaBIeHO OOHOBIEHHOE pe3ioMe
INaHHBIX HAOIIONEHUII, Halollee IpelcTaBIeHne O TOM, Kak
KIMMaTu4IeCKasA CHUCTEMAa H3MEH/IACh B IIPOIIJIOM. MHuorue

Hsmenenue knumama, 2001 e. Hayuwnovle acnexmul

IepeMeHHble KIMMATHYeCKON CHCTeMBI OBUIM H3MEpEHBI
HETIOCPENCTBEHHO, T. €. O HUX UMEIOTCA «JJaHHBIE , 3aPETUCTPU-
poBaHHble Ipudopamu». Hampumep, moBceMecTHbIe IIpsMBIe
M3MEPEHUA TIPU3EMHON TEMIIEPaTyPbl HadaJu IIPOBOIMTHCH
eme ¢ cepenunbl XIX cromerus. HabmopmeHus sa mpyrumu
MIPU3eMHBIMU «IIOTOTHBIMH» IIEPEMEHHBIMH, TAaKUMH, KaK
arMocepHBbIe OCaIKU U BETPBL, [I0YTH B IJIOOaIbHOM MacIITabe
TIPOBOJATCA B Te4eHHE BOT y>ke mpuMepHo 100 neT. ismenenus
YPOBHSI MOPsI IIPOBOJSITCSI B HEKOTOPBIX MecTax y>ke 6oee 100
JIeT, OHAKO ceTh MapeorpadoB, 006eCIeYNBAIONINX IIPOMIONI-
JKUTe/IbHbIE BpPEMEHHbIE DpANbl JaHHBIX, HMMeEET JIMIIb
OIpaHHYCHHBIN IJI00a/IBHBIA OXBaT. A3POJIOrHYecKUe HaOIo-
JeHUs Hada/Ii CUCTeMaTU4eCKH IIPOBOUTLCA JIMIIb ¢ KOoHIa 40-
X rofoB. MIMeroTca TakyKe IPOJO/DKUTEIbHbIE BDEMEHHBIE PAMIbI
3apeIUCTPUPOBAHHBIX [JAHHBIX HAOMIONCHMIT 38 IIOBEPXHOCTBIO
OK€aHa, NPOBOJMBIIMUXCA C MOPCKHX CyJOB IIPUMEPHO C
cepenunbl XIX cTONETHA U €O CIIEIUaIbHBIX OyeB IPHUMEPHO C
koHIA 70-x romoB. 3a mepuon ¢ KoHIA 40-X TOmoB MMEIOTCS
TaKKe M JlaHHble M3MEPEHUI TeMIlepaTyphl IIOAIIOBEPX-
HOCTHOTO CJIOSi OKeaHa C IIOYTH DIOOGaJIbHBIM OXBaTOM. 3a
nepuoq ¢ KOHIA 70-X rogoB MMEIOTCSA TAaKKe U IPYTUe JTaHHBIE,
MIOly4eHHbIe C IOMOIIBIO CI[yTHUKOB [UIf HAaOMIONEeHHUS 3a
3emJielt, KOTOpbIe MCIOBb3YIOTCS ULl 00€CIIeUeHnsT [ITMPOKOTO
IMAlla30Ha JaHHBIX [I006a/IbHBIX HAOMIONEHWIT 33 Pa3INIHBIMU
KOMITOHEHTaM!1 KJIMMAaTH4IeCKOH cucteMbl. Kpome Tor0, BCeBO3-
pacTaolas COBOKYIIHOCTb IaJleOKIMMAaTUYEeCKUX MTaHHBIX,
HaIpUMepP JAHHBIX: O JIEPEBbAX, KOPA/UIAX, OTIOKEHUAX U JIBJIE
— nmaer MHQOPMAIMIO O KIMMare 3eM/IH, CYLLIeCTBOBABIIIEM
CTOJIETUSA U THICAYENIETHA TOMY Hasajl,

B HacrodmeM paszesie 0co60e BHUMAaHUE YIeIAeTCs TeKYIIIUM
3HAaHHMAM O IIPOMCXOMBIIKUX B ITPOIJIOM U3MEHEHUAX KTI0Ye-
BBIX KIMMaTHY€CKUX IIEPEMEHHBIX, @ UMEHHO: TEMIIEPATYPHI,
OCaIkOB U BJIAKHOCTH aTMOCQepbl, CHEXHOrO IOKPOBa,
NPOTAXXEHHOCTH MaTE€PUKOBOTO M MOPCKOTO J/bJa, YPOBHSA
MOpsi, CTPYKTYP aTMOC(epPHOIT 1 OKeaHUIECKO! IUPKY/ISIIIH,
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Pucynox TP-2. CoBokymHble rofioBble aHOMaINK TeMiepatypsl (°C) Bosjyxa Hall TOBEPXHOCTBIO CYIIM U OBEPXHOCTH MOPsI B TIepHof ¢ 1861 T. 1o

2000 1. 10 OTHOLIEHHIO K Mepuofy ¢ 1961 . mo 1999 1. [IBe Heompe/eIeHHOCTH, CBSI3AHHBIE CO CPeHEKBAIPATHYECKO OIIHOKOIL, IIOKa3aHbl B BUIE

CTOJIGMKOB Ha ©KerOfHBIX 3HaYeHHUsX. [OCHOBaH Ha pHCYHKe 2.7¢]
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9KCTPEMaJIbHBIX METCOPOIOTUYECKUX U KIMMaTU4eCKUX SIBJIe-
HUAX, @ TaKXKe B OOIIMX XapaKTepPUCTHKAX M3MEHYHMBOCTH
KJIMMaTa. B 3aKk/IIOUNTeNIbHON YacTU HACTOAIETO pasiena
MPUBOJIUTCSL COIIOCTaBAeHHE HAOIIONAeMbIX TEHJEHIIUN B
9TUX PasIUIHBIX KIMMATHYECKUX ITI0KA3aTe/sX, C TeM YTOOBI
OTIpeNe/UTh, KaKOBa >Ke OOIas CKIa/IbIBAIOIIAsICS KapTHUHA.
CremeHb 9TON BHYTPEHHEM COIVIACOBAHHOCTH SBIIAETCS
OIHMM M3 K/II0UeBbIX (PaKTOPOB B OI[EHKE YPOBHS TOCTOBEP-
HOCTU COBPEMEHHOTO IIOHUMAHUS KIMMAaTUY€CKOM CUCTEMBI.

B.1 Ha6nto0aemvie usmeneHus 6 memnepanype

HucmpymenmanvHole 0anHbvle 0 memnepamype cyuiu u
0Keanos

Inobanvhas cpednsisi npuzemuas memneparmypa 3a nepuod ¢
konya XIX cmonemus eospocna na 0,6 + 0,2 °C3. Becbma
BEPOATHO, 4TO 1990-e rompr ObUIM CaMBIM TEIUIbIM IeCATHU-
netveM, a 1998 r. — caMbIM TEIUIBIM TOJOM 3a BCE BpeMs
HMHCTPYMEHTA/IbHBIX U3MepeHUiT, HauuHasdA ¢ 1861 . (cM. pucy-
HOK TP-2). OcHOBHas IpHYMHA YBEIMYMUBILIEIOCH OLICHOY-
HOTO 3HadeHMH INo6ampHOro mnorerreHus Ha 0,15 °C 3a
nepuon mociae Bbixoma BIIO 3akmouaeTcs B peKOPTHOM
MIOTEIUICHU! B IOTIO/IHUTENbHO BK/IIOYEHHBIE B aHAIN3 IIECTh
ner (1995—2000 rr.) cO6opa maHHBIX. Bropas mpudnHa
3aKJII0YaeTCA B YCOBEPIIEHCTBOBAHMM METOMNOB OIE€HKHU
nsMeHeHusA. COBpeMEHHBIN, HECKOJIbKO 6ojiee MIMPOKUI
IManasoH HeompeneaeHHOCTen (+ 0,2 °C, DOBepUTEIbHBIN
uHTEepBaTI — 95 %) TakxKe 00OCHOBaH 6ojee OOBEKTHUBHO.
Kpome Ttoro, B nepunon nmocie Beixoga BIO HaydHast ocHOBa
A obeclledeHUs [OCTOBEPHOCTH OICHOK IIOBBIIICHHS
17106aIbHOM TeMIlepaTyphbl B Iepuon ¢ KoHua XIX crometus
yKpemnuwiach. JTO MPOU30IUI0 6Oraromaps 6ojee coBep-
IIEHHBIM BBIBOZIAM, CIETAaHHBIM B XOI€ HECKOTBKHX HOBBIX
ucciegopanuil. Croga BXOAAT: He3aBUCHUMasg IIPOBepKa
MIOIIPAaBOK, HCIONb3yeMBbIX [IS1 3aBUCAIINX OT BPEMEHH
OTKJIOHEHHUH B JJaHHBIX O TeMIIepaType IMOBEPXHOCTU MOpsI, U
HOBbIE aHa/INM3bl BIUAHHUA TOPOICKUX «OCTPOBOB TeIUIa» Ha
TPeHIbI [7T06aIbHOM TeMITepaTyphl Ha cylie. Kak mokasano Ha
pucynke TP-2, 6osnpmias 4acTh IOBBIIIEHUA IIOOAJTBHON
TeMIIepaTyphl B IepHof, ¢ KoHIa XIX cToneTna mpuIllach Ha
IBa Y€TKO OIIpefe/IeHHbIX mepuopa: ¢ 1910 r. mo 1945 r. u moce
1976 r. TeMIIBI IOBBIIIICHUSA TEMIIEPATYPBI B 002 ITHX ITepHUOa
cocrapaor npumepHo 0,15 °C B pmecatwrerne. Ilpomcxo-
Ifllee B IOC/TIeqHee BpeMs IOTeIUIEHHe ABIAeTCS Oolee
CWIBHBIM Ha CyIIIe, 9eM B PalilOHAX OKEaHOB; IOBBIIIIEHUE TEM-
IepaTypbl IIOBEPXHOCTU MOPs B 1epuop, ¢ 1950 r. mo 1993 r.
COCTaB/IfIeT MPHUMEPHO IIOJIOBUHY OT IIOBBILICHHS CpegHei
TeMIIEpaTyphl BO3IyXa Haj IOBEPXHOCTBIO CYIIH. Bbicokas
rob6anpHasg TeMIlepaTypa, aCcCOLMUPYIOIIAACS C ABACHHEM
Onmp-Hunbo 1997—1998 rT., paccMaTpuBaeTcs B KadecTBe
9KCTPEMaIbHOTO SBJICHUSA JaXKe C y4eTOM HaOMIONAIONINXCS B
Toc/egHee BpeMsA TEMITOB TIOTEIUIEHUS.

Pezuonanvtole cmpykmypol nomenieHuss, HAOM00a61UeCs 8 NePaoil
nonosure XX cmonemus, omauMaromcs om makux cmpykmyp,

[-27

HAORI00A8UIUXCS 80 6MOpOLi nonosuHe 3mozo cmonemus. Ha
pucyske TP-3 mokasaHbI perHOHaIbHBIE CTPYKTYPBI HOTEIUICHUS,
HaO/MIOfABIINeECsT B TeUeHHe BCero XX CTOJIETHS, a TAKKe B TPH
COCTAaB/IAIONIMX €ro Ilepuofa BpeMeHU. B caMblil mocienHuit
niepuop, notervierust (¢ 1976 T. mo 1999 I.) OHO HOCWIO TOYTH
I00/IbHBII XapaKTep, OHAKO CaMOe 3HAYUTEIbHOE IIOBBIIIICHHE
TEMITepaTypbl IPH 9TOM HAOTIONANOCh B CPENHUX M BBICOKUX
LIIMPOTax KOHTHHEHTOB B CeBepHOM Hosymapun. OKpyIyIleHHbIe 10
rofilaM 3SHAYCHWs CBUIETEIbCTBYIOT 00 OXJIKIEHHM B CEBEPO-
samagHoi 4acTH CeBepHOM ATIAHTMKM U B IIEHTpe CEBEepHOI
yacTu TUxXoro okeana, OMHAKO TeHACHIMS oxnakneHus B Cesep-
HOUM ATJIAaHTHKE B IIOC/eNHee BpeMsi CMEHWIaCh Ha OOpaTHYIO.
bbUto 1moOKasaHo, YTO HAOMIONAIOIIMECS B IIOC/IENHEe BpeMs
PperHoHaIbHBIe CTPYKTYPHI M3MEHEHHU TeMIIepaTypbl COOTHOCAT-
€51, YACTUYHO, C Pa3/IMYHBIMU (hazamu aTMOC(hEPHO-OKEAHMIECKIX
KOleOaHMi, TaKUX, KaK CeBEpOATIAHTHYECKOe-apKTHYECKOe
xozebaHye ¥, BO3MOKHO, THXOOKeaHCKOe JecsiTIIeTHee Koeba-
HUe. B cBA3U ¢ 9TUM pervoHabHbIE TEHIEHIINH TeMIIepaTyphl B
TeYeHHe HECKOMbKUX HeCATWIeTHH MOTYT HaXONUTBhCA TIOf
CIWIBHBIM B/IMSHUEM PErHMOHAIBHON M3MEHUYMBOCTH B KIMMAaTH-
YeCKOH CHCTEME M MOTYT 3aMETHO OTKJIOHATBHCS OT ITI0OAIBHOTO
cpennero 3HayeHus. [lorervienue B nepuorn ¢ 1910 . mo 1945 1.
IIepBOHAYA/IbHO KOHIIEHTPUPOBAHHO Ipoucxomwio B CeBepHOIt
ATtmanTHKe. B IPOTHBOIIONIOKHOCTD 3TOMY B IIepHon, ¢ 1946 T. o
1975 1. B CeBepHOil ATIaHTHKe HAOMIONAIOCh 3HAYUTETHHOE
[TOXOJIONIaHKE TaK JKe, KAK M Ha OOJIbIIIeil YaCTH TEPPUTOPHIL B
CeBEpPHOM IMOJMYILIAPHY; B 3TO K& BpeMs Ha OOJbIleil 4YacTh
TEPPUTOPHH I0XKHOTO TIOJTYIIAPHsL HAOTIONAIOCh IOTEIUICHHE.

Hoeswvie ananusvr céudemenvcmsyiom o mom, 4mo enobanvHoe
Menocodepicariie OKeaHos 3HAYUMENLHO B03DOCN0 € KOHUA
1950-x 20006. bosee TIOJIOBUHBI 9TOTO YBETMYEHHS TEIUIOCOMIEP-
>KaHMs IPOU30LIUIO B BEPXHEM C/Ioe OKeaHa 1o rry6uHs! 300 M,
YTO 6BUIO S9KBUBAJICHTHO TEMIIaM ITOBBIIIIEHUS TEMIIEPATyPhI B
9TOM croe ipuMepHo Ha 0,04 °C B mecsiTureTue.

Hosvle ananusvr maxcumanvHolx CymovHbIX memnepamyp Ha
nosepxHocmu cywiu 3a nepuod ¢ 1950 e. no 1993 2. npodonxcarom
C6U0eMeNbCE06amp 0 MOM, 4O 3MA Mepa Cymo4H020
ouanasona memnepamyp yMmeHvuiAemcs 6 O4eHb MHO2UX
MmouKkax 3emHo20 wapa, xomsi u He 6e3de. B cpemHeMm
MHHUMAaJ/IbHBIE TeMIIEPATypPbl BO3PACTAIOT IPUMEPHO B NIBa
pasa 6bicTpee MakcuManbHbIX TeMieparyp (0,2 nmporus 0,1 °C
B JIECATUJIETHE).

Temnepamyput Ha0 npuzemHoIM C10€M 10 0AHHBIM CO
CHYMHUKO8 U Metmeoposo2uteckux uapos-30H006

Hannvie usmepeHuti memnepamypoi Ha NOBEPXHOCHU, € UAPOB-
30H006 U CO CNYMHUKOB NOKA3bIBAIOM, UM 8 mponocgepe u HA
nogepxHocmu 3emau npoucxoouno nomenserue, a 6 CHPamoc-
epe npoucxoduno oxnaxcOenue. 3a mom KopomKuii nepuod
8pemMeH, 8 meueHue KOmopoeo npoBoOUNUCy USMEPEHUS KAK CO
CNYMHUKOS8, MAK U C Memeoponoeueckux uiapos-30H008
(nauunas ¢ 1979 e.), OanHole, norydeHHvle ¢ WAPOB-30HO08 U CO
CHYMHUKO08, NOKA3bIBAIOM, 4IMO 8 HUNCHEM Cl0e mponocdepu

3 Kax mpaBuwio, TpeHJbl TeMIEpaTyphl OKPYIIsIoTcs A0 6mwkaitmux 0,05 °C 3a eIMHHMIy BpeMeHU; TepUOfbl TPH 3TOM HaCTO

OIrpaHUYIUBAIOTCA HA/IMIYHUEM TaHHBIX.
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b) TpeHab! rogosoit Temnepartypsl, 1910—1945rr.

¢) TpeHgbl rogosoit TeMnepatypbl, 1946—1975rr.

d) Tpeabl rogosort Temnepartypsl, 1976—2000 rr.
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Pucynox TP-3. Tpennpl rofoBosi TeMIepaTyphl 3a IIepHObI COOTBETCTBEHHO 1901—1999 rT., 1910—1945 1T, 1946—1975 IT. 11 1976—1999 1T
TpeHns! IpencTaBIeHb! 00MACTAMU C HAHECCHHBIMH Ha HUX KPY>KOUKaMH, Ijie 6e/Iblil I[BET 03HAYaeT yBe/IUeHHUe, YePHBIIT I[BET — YMEHbIICHUE 1
CHHUIA I[BET — HEe3HAUHTETbHOE N3MeHeHMNe WIH eT0 OTCYTCTBHe. TpeH bl pacCINTaHBI Ha OCHOBE HAHECEHHBIX Ha CETKY TONOBBIX YCPETHEHHBIX
aHOMA/IbHBIX 3HAYEHHII C COO/IIOZICHHEM YCIOBHUS, YTO B pacyeT TONOBBIX aHOMAJIMIT BK/IIOYEHbI JaHHbIE KaK MUHUMYM 3a 10 Mecsnes. UTo kacaercs
neprona 1901—1999 rr., TpeH/BI 6bUTH PACCIUTAHBI TOMBKO I TeX KBAAPATOB CETKH, B KOTOPBIX COMIEPXKA/IUCh JaHHBIE O TOMOBBIX AHOMA/IHSAX KAK MUHHU-
MyM 32 66 jieT 13 100 eT. MUHHMa/IbHOE KOTMYECTBO JIeT, TPeOOBABLIIMXCA I PACYeTOB 3a 607iee KOPOTKeE epHofibl BpeMeHH (1910—1945 rr., 1946—1975 rr. u
1976—1999 IT.) COCTaB/ISANO COOTBETCTBEHHO 24, 20 1 16 neT. [OcHoBaHO Ha pucyHke 2.9]

nomennenue Obll0 3HAUUMENLHO MeHblULe, YeM HAOA00asuleecs
Ha nosepxHocmu. Pe3ynbTaTbl aHaIM30B TPEHMIOB TEMIIE-
parypsl B iepuon ¢ 1958 1. it HIDKHHX 8 KM aTMocdepsl 1
IS IOBEPXHOCTH 3eMJIM XOPOILIO COITIACYIOTCA MEXIY OO0,
KaK 9TO IOKa3aHO Ha pucyHke TP-4a, mpu mIOTeIUIeHHH,
cocrapiaBmieM mpumepHo 0,1 °C B pmecarwierne. OmHAKO
HadnHaA ¢ 1979 r.,, Korga Havaau MPOBOIUTBLCA U3MEPEHUA CO
CIIyTHHUKOB, JJaHHBIE O TeMIIepaType, IOAy4eHHbIE KaK CO
CIIyTHUKOB, TaK U C METEOPOJOTUYECKUX IIAPOB-30H/IOB,
CBUJIETENILCTBYIOT O TOTEIVIEHWH B CPeHEM-HI)KHEM CIIOAX
mo6anpHO Tporocdephl cO CKOpOocThio mpumepHo 0,05 +
0,10 °C B nmecarwrerue. ImobanbHas cpenHAS IpU3eMHAasd

TeMIlepaTypa BO3pacTaja 3SHaYUTeAbHbIMU TemiaMu Ha 0,15 +
0,05 °C B pmecaTwreTHe. DTa pasHHUIIA B TEMIIaX ITOTEIUICHUS
ABJIAETCS CTATUCTUYECKU 3HAYUMON. B ormmume ot sroro, B
nepuop ¢ 1958 r. mo 1978 r. Tpenbl NPU3EMHON TEMIIEPATY PbI
66Ut 0KOJIO 0, @ TPeHABl B HIDKHUX 8 KM arMocdephl COOT-
BETCTBOBA/IM IIOBBIIIEHNIO IpuMepHO B 0,2 °C B mecATIICTHE.
ITpuMepHO ITONOBHHA HAOIONAIOIIENCSA Pa3HULIBI B IOTCIUICHUH
B mepuon ¢ 1979 1., BepoATHO?, MOXET GBITh OOGDBACHEHA
COYeTaHHeM PacXOKIEHHI B IIPOCTPAHCTBEHHOM OXBaTe TaHHBI-
MU IIPU3EMHBIX U TPOIOCGhEePHBIX HAOMONEHUIT U (HUSHICCKHX
IIOCISAICTBUIL Psfia M3BEP>KCHUI BY/IKAHOB U 3HAYUTEIBHOTO
rposiB/ieHus sineHns Inb-Huubo (061ee onmcanre YIHCO cm.

4 B uacroseM TexHIUECKOM pestoMe U B PestoMe 1151 /U1, OIIpeNe/IIONIUX TOJIUTHKY, UL 0003HAYeHUs TPUOTUSUTEIBHBIX CY0beKTHBHBIX
OIIEHOK CTEIeHU JOCTOBEPHOCTH HCIIOIb3YIOTCS CIEAYIOIIHe IOHITHS: Hpakmuuecku 00crmogepHo (BeposiTHOCTD 6osee 99 % TOro, ITo
pesy/IbTaT SIBASETCS IPaBWIbHBIM); 8ecoma 6eposimtuo (90—99 % BeposiTHOCTH); 8eposimHo (66—90 % BEPOSTHOCTH); CPeOHSs
seposmnocmy (33—66 % BepOATHOCTH); manoseposimto (10—33 % BepoATHOCTH); ecoma manoseposmto (1—10 % BeposATHOCTH);
UCKOUUMENbHO MAnogeposimuo (BeposiTHOCTh MeHee 1 %). C 6Goee mMompOOHBIMU CBENEHMSAMH YUTATETb MOXKET O3HAKOMHTBHCS B

COOTBETCTBYIOIIUX OTAE/IbHBIX I/IaBaX.
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o [OcnoBano Ha pucyHke 2.12]

B TEKCTOBOM 06710ke TP-4), KOTOpBIE MPOU3OIIIIN B 3TOT IIEPHOI,
OcranbHas 9acThb YKA3aHHOH Pas3HUIBI SBIAETCH, IO BCei
BEPOATHOCTH, Pea/IbHOI U He CBA3aHA C OTK/IOHEHUAMY B JAHHBIX
HaOmoneHuit. OHa BO3HHMKAaeT B OCHOBHOM W3-3a Pas3/M4Mil B
TeMIIaX H3MEHEeHHMs TeMIepaTypbl Hal TPOIUYECKHMMHU U
CyOTPOIMYeCKUMH PErOHaMH, KOTOpbIe ObUTH O0/iee OBICTPHIMU
B HIDKHUX 8 KM armocdepbl 1o nputmmsutensao 1979 r., HO
KOTOpBIe 3aTeM 3aMeUIIICh. HUKaKMX 3HAYUTe/IbHBIX PacXOX-
IOeHUII B TeMIIaX MOTeIVICHWA HAJ CPEeTHHMHU IIHMPOTaMU
KOHTHHEHTOB B CEBEPHOM IOJyIIApHU He HaOmonanoch. ro
KacaeTcss BEPXHETo ¢/10s1 TPOIocdephbl, HUKAKUX 3HAYUTE/IBHBIX
I00Q/IBHBIX TPEH/IOB TEMIIEPATypbl B IepHon ¢ Hadama 1960-x
roioB 06Hapy>keHo He 6bUI0. B TOM, uTO Kacaetcst crparocdepsr,
TO, KaK IIOKa3aHO Ha pucynke TP-4b, nanusle, moryyenHsle kak co
CIIyTHHKOB, TaK U C IIAPOB-30HIOB, CBUNETEIBCTBYIOT O 3HAYU-
TEIBHOM OXIKICHUY, IIPephIBAaBIIEMC PeSKHMH 3IH30IaMU
MOTEIVICHUS [UIMTEIBHOCTBIO OT ONHOIO JIO JIBYX JIeT, KOTOpbIe
ObUII CBSI3aHBI C U3BEPXKCHUAMY BY/IKAHOB.

IIpuszemnvle memnepamypuvi 8 nepuod 00 Hauaia uHcmpy-
MeHmanbHbIX HAOMI00eHUTl, NOTyueHHble HA 0CHOBE
KOCBEHHDIX OAHHDIX

Temnot u npodonxcumenvHocmo nomennenus 6 XX cmonemuu,
BEPOSAMHO, ABNAIOMC CAMBIMU SHAYUMENbHbIMU, YeM 8 KaKue-
aubo Opyeue epemera 6 meueHue nocaeonux 1000 nem. 1990-e
20001, BePOAMHO, OLIIU CAMBIM MeNnabiM Oecimunemuem 3a
nocnedHee moicsiuenemue 6 ceéepHom nonywapuu, a 1998 e.,
8EPOSIMHO, ObLl CAMBIM MeNIbiM 2000M. B TOHNMaHUH SIBJIEHUS
U3MEHEHUSA TEMIIEPATYpPbl, IIPOUCXOAUBIIETO B TEYECHUE

ITOC/IE[IHETO THICSYeNeTHs, ObUI IOCTUTHYT 3HAUYMUTEIbHBIH
rporpecc, oco6eHHO 6aronapsi CHHTe3y OTAE/IbHBIX PaboT o
BOCCO3JIAaHUIO JAaHHBIX O TeMIlepaType. OTH HOBBIe IONPOO-
Hble JaHHBIE O TeMIlepaType Ul CEBEPHOrO IONyIlapHs
ITOKa3aHbl Ha pUCyHKe TP-5. OTu maHHBIE CBUIETEIBCTBYIOT O
CPaBHUTE/IBHO TEIUIOM IIepUofe, acconuupyoomumca ¢ XI—
XIV cromeTusiMH, U O CPaBHUTEIbHO XOJIOJHOM IIE€PHOJE,
acconuupytomumcs ¢ XV—XIX cToneTusMH, B CEBEPHOM
norymapuu. Ilpn 3ToM, ofHaKo, NMeIoIIecs CBUNETETbCTBA
He MOTYT CITYy>KHTb JJOKa3aTeIbCTBOM TOTO, YTO 9TH IIEPHOJIEI,
T. €. COOTBETCTBEHHO «CPEJHEBEKOBBIA TEIUIBINA IIEPUON» M
«MaJIBIiT JIEMHUKOBBIH [IEPUOM», TIPOUCXOAUIN CHUHXPOHHO I10
BceMy 3eMHOMY 11apy. Kak moxaseiBaet pucyHok TP-5, TeMmibt
1 TIPOJIO/DKUTENBHOCTD MOTEIVIEHUA B CEBEPHOM IONyLIapUU
B XX CTONETHH IIPeCTaBIAIOTCA GecIpellefeHTHBIMH 33 BCEé
Toc/IefHee ThICAYECTHE, U UX HEMb3A pacCMaTPUBATh IIPOCTO
KaK BOCCTaHOBJIEHHE ITOC/IE€ «MaJIOTO JIETHUKOBOTO IIepUOIa»
XV—XIX cronernit. OTH aHaIU3bl [OTOMHEHBI AaHAIN3AMHU
YYBCTBUTETBHOCTH B OTHOIIIEHMH ITPOCTPAaHCTBEHHOI MpeNCTa-
BUTE/IBHOCTH HUMEIOIIUXCA IMaJe0KJIMMaTUYECKUX [aHHBIX,
KOTOPBIE CBUMIETEILCTBYIOT O TOM, ITO MOTEIVIEHHUE B TIOC/IEHEE
TeCATUIETHE BBIXOOUT 3a ITPeNie/Ibl JOBEPUTEILHOTO MHTEPBaa
HEOIIPENIe/ICHHOCTU TeMIleparypel B 95 %, make BO Bpems
CaMBIX TeIUIbIX IIEPUOMIOB B IIOC/ENHEEe ThIcA4YeneTHe. Bonee
TOTO, K CETOTHAIIHEMY JHIO 3aBEPIIEHO IPOBENEHNE HECKONb-
KUX pas/MYHbIX aHAJIU30B, KOKIbII U3 KOTOPBIX JaeT OCHO-
BaHUE TPENTIONOKUTDb, YTO TEMIIEPATypbl B CEBEPHOM IIONY-
LIApUH B MOC/IENHee IeCATWIeTHe ObUIH BBILIE, YeM B T060€e
mpyroe BpeMs B mocnenHue 6—10 cTomeTnit. ITO TOT OTPE30K
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Pucynok TP- 5. Temneparypa 3a Teicsiaesersuit mepuog, (¢ 1000 r. mo 1999 r. Haimeit apsi) B ceBeproM nonyruapuu (CII) Ha 0CHOBe BOCCO3IAHHBIX JAHHBIX

(CeprI;I OBET — TrOAUYHbBIE KOIbIIA AE€PEBHEB, KOPAJUIbI, KEPHBI /IbJjd U UCTOPUIECKU 3aPETUCTPUPOBAHHBIE I[aHHI)Ie) ¥ JTaHHBIX, ITIOJTYI€HHBIX C IIOMOLIbIO

npubopos (cuHumit 1Bet). [TokasaHbI crIakeHHas Bepcus psinoB naHHbIX 110 CIT (YepHBIi 11BET) 1 [Ba IPeNe/IbHbIX 3HAYCHHUS CPeIHEKBaLPATHIECKOI

ommn6Ku (cBeTIo-cepsiif 1Bet). [OcHoBaHO Ha prcyHKe 2.20]

BpEMEHHU, 3a KOTOprP'I 3HAUYE€HUA TEMIIEPAaTypbl C T'ONOBBIM
paspenieHuemM MOryT OBITDH pacCInTaHbI ITyTEM HCIIOIb30Ba-
HUA co6paHme B MacItrabe IIo1ynrapyusa KOCBEHHbIX MTaHHbIX,
KaK-TO: TOOUYIHBIC KOJIbLIA NE€PEBHEB, KEPHBI JIbJId, KOPA/UIbI U
AOPYyryu€ KOCBEHHbBIE TaHHBIE C TOTOBBIM PA3PEIICHUEM. Yro xe
KacaeTcsl CPeIHETONOBbIX 3HAYeHUIT B Oojlee paHHUe, YeM 1000
JIET TOMY Hasal, IIEPUOIObI U YCIOBUI, CYIIeCTBOBaBIIMX Ha
OOJIbIIIelI YaCTH IOXKHOrO Ioaymapus po 1861 r., us-3a
HEOOCTaTKa HCOGXOIH/IMI)IX OAaHHBIX 3HAHUA O HUX MCHBIIIE.

Beposmmuo, umo 3uauumenvrvie Ovbicrmipole u3MeHeHUs temne-
pamypol 8 meuenue Oecimusemuti NPOUCXOOUNU 60 BPeMS
nocnedHeeo 1e0HUK0B020 Nepuoda U OMCHMynaeHusi 1e0HUK08
nocne Heeo (8 nepuod mexcoy npubauzumenvqo 100 000 u 10 000
Jlem momy Has3ao), 0C00eHHO 8 BLICOKUX WUPOMAX ceBepHO20
nonywapus. B HEKOTOPBIX MeCTaX BO BpeMs OTCTYIUICHUS
JIEMHUKOB IIOBBIIIEHUA TEMIIEPATYPBI B JIOKAJIbBHOM MaCIlITa6C
COCTaB/IS/IM, BEpPOATHO, OoT 5 1o 10 °C B CTOMb KOPOTKHE
II€prOabI, KaK HECKO/IbKO I[eCHTPUIeTHfI. ITosBnsarorcs CBHUEC-
Te/IbCTBA TOTO, YTO B TedeHue nocregHnx 10 000 et mpouc-
XOOWIn 6I)ICTpI)Ie 3HAQYUTE/IbHbIE M3MEHEHUSA TEMIIEPATYpPhI B
PErHOHAILHOM MacIITabe, SB/IIIONINECS] COCTABHOM YaCThIO
€CTeCTBEHHOU U3MEHYMBOCTHU KJIMMAaTa.

B.2 Habn1o0aemvle usmeneHus 6 Konuuecmee
ammocepHvix 0ca0K08 U 60 61ANCHOCHU
ammocepot

B nepuoo, npowedwuii nocne svixooa BIIO, eo0osoe konuuecmso
ammoceprvix 0cadkos, 8vMAOAIOUUX HA CYULY, NPOOOTHCATO
603pacmamo 6 CPeOHUX U 6bICOKUX WUPOMAX CeBepHO20
nonywapus (6ecoma geposimuo, om 0,5 0o 1 % 6 decssmunemue),
3a uck04eHueM 60ctnounoti yacmu Asuu. B cyérpornmkax (10° c.
11.—30° ¢. II1.) KOJIMYECTBO JOXKIEBBIX OCAIKOB, BBITAJAOIIAX
Ha IIOBEPXHOCTb CYyIIM, B CPeIHEM YMEHBINAIOCh (BEPOATHO,
rpuMepHO Ha 0,3 % B JleCSITWIETHE), XOTS B ITOC/IENHIE TOBI
HaMeTWIach OOpaTHas TeHJeHIUA. [laHHBIe M3MepeHUN
aTMOC(EpHBIX OCAafKOB HAa IIOBEPXHOCTU CYIIH B TPOIMKAX
CBUIETEIBCTBYIOT O TOM, YTO KOJIMIECTBO OCANIKOB, BEPOATHO,
Bo3pacTao npuMepHo Ha 0,2—0,3 % B mecATWIeTHE B TeUEHUE
XX cronmeTHs, ONHAKO YBEIMYECHHE KOJIMYECTBA OCANKOB He
CTOJIb OYEBHIHO B IIOCCNHHE HECKOJbKO NECATWICTHI, a
TEPPUTOPUU CYIIH (II0 CPAaBHEHUIO € OKeaHAMHU) B TPOIIMYECKOI
30He Ha mmporax oT 10° c¢. m. mo 10° fo. II. CPaBHHUTENTBHO
HeBe/IMKH. TeM He MEHEE, JAaHHDbIE ITPSAMBIX I/ISMepeHI/Iﬁ 0CagKOB
" IIPOBENEHHBIE C IIOMOUIBIO MO,HCIICI‘/'I IIOBTOPHBIE aHAIN3bI
BBIBCIICHHBIX JIOTHYCCKHN KO/IMYECTB OCAIKOB ITIOKA3bIBAIOT, UYTO
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KOINYECTBO MOOXIEBBIX OCANKOB TaKXX€ YBEIWYW/IOCH HaJ
OOJIBIIIMYU TEPPUTOPHUAMH TPOIMYECKUX OKeaHOB. Tam, Ine
HMEIOTCSI TAHHBIE TI0 OIPe/ie/IeHHBIM TOYKAMH U 3a OIIPeTIe/IeH-
HbIE€ IIPOMEXYTKU BPEMEHU, BUTHO, YTO U3MEHEHUS B T'OJTOBBIX
[IOKA3aTe/SIX PEYHBIX CTOKOB YACTO XOPOIIO COOTHOCSITCS C
HU3MCHCHUSAMU B 06H_ICM KO/IMYECTBE OCAOKOB. YBemueHusa B
KOJIMIeCTBe aTMOC(EPHBIX OCAAKOB HA TEPPUTOPHSX CYIIU B
CPelHMX M BBICOKHX IIMPOTAX CEBEPHOTO MOJIyIIAPHs yOemu-
TEIbHO KOPPEIUPYIOTCS C HOATOCPOYHBIMHU YBEIUYEHUAMH B
obIeM komrdecTBe 00MaKoB. B ormmdaume ot ceBepHOro moy-
mrapusda, B IOKHOM IIONyIDapyuU HUKAKUX COIIOCTABUMBIX
CUCTEMATUYECKNX M3MEHEHUU B aTMOC(i)eprIX ocanKax IIpu
HCIO/IB30BaHUU OOIINX ITOMIUPOTHBIX YCPETHEHHbBIX 3HAYCHUI
06GHapy>keHO He ObUIO.

Beposimno, umo o6ujee konuuecmso 80051020 napa 6 ammocge-
e HA0 MHOUMU Pe2UOHAMU Ce8epPHO0 NOTYULAPUST 603PACIAIO
HA HeCcKoNbko NpoueHmos 6 decamunemue. V3sMeHeHUsA B
KOJIMYeCTBE BOJSHOTO Iapa NMPUOIU3UTENBHO 32 IOCIEIHUE
25 e 6BUIM TPOAHATU3UPOBAHBI /IS OT/E/IbHBIX PETHOHOB C
HCII0/Ib30BaHUEM JJAaHHBIX IPU3EMHbBIX HAOTIONEHHIT B TOUKAX,
a TaK)Xe JAHHBIX U3MEPEHUN B HIDKHEM CjI0€ TPoIocdepsl ¢
ITOMOIIBIO CITYyTHUKOB K METEOPOJIOTUIECKHUX IIIaPOB-30H/IOB.
[Ipu ananuse Haubosee HaIEKHBIX KOMIUIEKTOB MTaHHBIX
BBIPHUCOBBIBAETCS KapTHHA OOIIEro yBeMYEHUSI KOITHYECTBa
BOJSIHOTO T1apa HaJ| TOBEPXHOCTHIO U B HIDKHEM CJIO€ TPOITOC-
(eprr B mocnenHue HECKOMBKO AECATUIETHI, XOTS B ITHUX
IaHHBIX, BEPOATHO, UMEIOTCS 3aBUCHMbIE OT BPEMEHHU OTKIIO-
HEHMs U PerHOHajIbHble KolebaHusi B TpeHpaXx. KommdectBo
BOISIHOTO IIapa B HIDKHEM C/I0€ CTparocdepbl B IEPUON C
Havyajla PEruCTpaliy JaHHbIX HabmomeHui (1980 r.) TakKe,
BEPOATHO, YBEIMYNBAJIOCh IPUMeEPHO Ha 10 % 3a mecaTneTHe.

Iannvie 00 usmMeHeHUIX 8 00ujem Koauuecmee 001AK08 HAQ
MeppUMOopUsIMU KOHMUHEHNO0B 6 CPEOHUX U BbICOKUX UIUPOMAX
Ce68epHO20 NOMYWAPUS CBUOEMeNbCMBYIO 0 8ePOSTNHOM Y8esu-
dYeHuy 001auH020 NoKposa 6 nepuod ¢ Hawana XX cmonemus
npumepro Ha 2 %, umo, Kax ce200Hs NOKA3AHO, NONONCUNENHO
KOpperupyemcss ¢ yMeHvUeHUAMU 6 CymoyHOM OuanaszoHe
memnepamyp. BbUIO TTOKa3aHO, YTO AHAJIOTUYHBIE M3MEHEHUs
IIPOUCXOIAT W Ha[ ABCTpaIII/Ieﬁ — €OUHCTBEHHBbIM KOHTHU-
HEHTOM IOKHOTI'O IIOIayImapus, rie 6I)UII/I 3aBEPIIEHBI aHA/IN3bL
COOTBETCTBYIOIIMX NAaHHBIX. B TOM, 4TO KacaeTcs TeppUTOpHIt
CyII B CyOTPOIIMYECKO M TPOIMYECKOM 30HAX, a TakoKe
OKEaHOB, 3HAHUS 00 U3MEHEHUSIX B 001I[eM KOMITIECTBE 0O/TAKOB
SABJIIIOTCA HEOIIPENE/ICHHBIMU.

B.3 Haonto0aemvie usmenenust 6 naiouwa0u CHeHcHO20
HoKP06a U MAMePUK068020 U MOPCK020 TbOA

Ymenvwenue npomsicenHocmu cHeHcHO20 NOKPoBa U mame-
PUK08020 160a NO-NPeEXCHEMY HOLONUMENLHO KOPPEAUPYEMCS €
ygenuveHuem memnepamyp Ha nosepxHocmu cyuwiu. Ilomy-
YEHHbIE CO CITyTHMKOB JIAaHHBIE IIOKa3bIBAIOT, YTO B IIEPUOL C
KoHIIa 1960-X rofoB IPOTSHKEHHOCTb CHEXKHOTO IIOKPOBa,
BeCbMa BEpOATHO, YMEHBIIMWIACh IpuMepHO Ha 10 %. Cy-
IIECTBYET APKO BBbIPa)KEHHAA KOPPENIALUA MEXIY IOBbI-
IIEHWEM TeMIIEpaTyp Ha Cylle B CEBEPHOM NOIyIIapUHA U
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TaKMM yMeHbIIeHueM. Ha ceromHAIIHMI eHb MMeeTCs MHOTO
CBUJETENBCTB B IONJEPKKY TOTO, YTO aJbIIUHCKUE U
KOHTHHEHTA/IbHbIE JIEHHUKNA OTCTYIAIOT B OTBET Ha IOTEIIe-
Hue B XX crojeTHH. B HECKOIBKHX MOPCKHUX PpaliOoHax
yBeJIMUeHUe KOMMYeCTBa aTMOC(EPHBIX OCaIKOB BCIENCTBHUE
PErHOHAJIBHBIX M3MEHEHHMII B aTMOChEPHON IUPKYIAUU
6bUTO 60JIee 3HAYUTETPHBIM, YeM ITOBBIIIIEHNE B TEMIIEpAType
B TIOC/IENHUE NBa JECATHIETHSA, W JIEAHUKM HadaJld BHOBb
HacTyIaTh. [laHHbIe Ha3eMHBIX Ha0JIIOIEHUIT [TOKA3bIBAIOT, YTO
B nocnegnue 100—150 jer rogosas IPONO/KUTENbHOCTD
TIPUCYTCTBUA JIbJJa Ha 03€paX M PeKax B CPEIHUX U BBICOKUX
IIAPOTAX CEBEPHOTO IOMYyIIapHusA, BeCbMa BEPOATHO, YMEHb-
IINA/IaCh IPMMEPHO Ha JIBE HeJle/H.

Konuuecrmeo mopckozo nvda 6 cesepHom nomyuwapuu ymerv-
waemcs, 00HAKO 6 AHMAPKMUKe HUKAKUX 3HAUUMETbHbIX
meHOeHYyUTi 8 NPOMSIHEHHOCHU MOPCK020 b0a He ommeuaem-
ca. Ilpoucxopdiee ¢ 1950-x rogoB yMeHbIIIEHHE KOTUIECTBA
MOPCKOTO JIbJja B APKTUKe B BECEHHUII U JIETHUI IIEPUOABL Ha
10—15 % cormacyeTcs ¢ MOBBIIEHUEM BECEHHHUX TeMIIEpaTyp
U, B MEHBIIEN CTEIEeHU, JIETHUX TEMIIEPATYP B BBICOKUX
InpoTax. Marno yKaSaHI/Iﬁ Ha TO, YTO IIPOTAXKEHHOCTH
MOPCKOTO JIbJ1a B ApKTI/IKe B 3UMHUI II€PUOL, TEMIIEPATYPHI B
KOTOprI?I B OKpPY)XKaKOINUX PE€TrHOHaX IIOBBICUINCH, YMEHb-
maetcsi. B ommmume ot ApKTI/IKI/I, HET HHKAKUX ABHBIX
CBUAETE/IBCTB B3aNMOCBA3N MEXOY NECATWIETHUMU N3MEHE-
HUAMHU TEeMIIEPAaTyp M HPOTSKEHHOCTHIO MOPCKOTO JibAa B
AnTapkTuke B mepuop ¢ 1973 1. Ilocne mepBoHaYaabHOTO
yMeHblIeHus B cepenuHe 1970-X TOmOB NPOTAXKEHHOCTb
MOPCKOTO /bJJa B AHTapKTI/IKC OCTaBaJlach CTAOWIBHOM WM
JaKe CJIeTKa yBeIN4UBaIach.

Hosuvie 0annovle ykasvieaiom Ha mo, umo, 6epostHo, MoAuuHAa
MOPCKO020 1b0a 8 ApKmuKe yMeHbUAACo NPUOIUSUMENLHO HA
40 % 6 Konye nema — Hauane oceHu mexncoy nepuodom 1958—
1976 22. u cepedunoii 1990-x 20008 npu 3HAUUMENLHO MEHLUIEM
ymeHvueHuy 68 3umHuil nepuod. To, 4To 9TH maHHBIE OBUIH
coOpaHBl 32 CPAaBHUTEIbHO KOPOTKWIl TIEPUON, a BBIOOPKA
ABIISAETCA HCHOHHOI;I, OIPaHUYINBAET BO3MOXHOCTU TOJIKO-
BaHUA 3THUX JAHHBIX. Ha st usmenenuss MOIrim okxasbIBaTh
BIIMAAHHNE MEXTOO0BAsA U MEXKICCATUICTHAA USMECHYUBOCTD.

B.4 Ha6no0aemvie usmeneHus 6 yposHe Mopst

H3menenust 6 nepuiod, 3a Komopoiii umeromcst npubopHoie 0anHvle

Ha ocnose O0anmvix, NOmy4eHHbIX ¢ NOMOWLIO Mapeoepagos,
MONCHO COenamb 661600, 4O MeMNbL NOBbIUUEHUS 27I06AbH020
cpedeeo yposHs mopsi 6 meverue XX crmonemus HAX00UNUCH 6
ouanasore om 1,0 0o 2,0 mm/200; npu smom uyeHmpanvHoe
3Hauenue cocmasuno 1,5 mm/200 (yenmpanvHoe 3naveHue He
cnedyem UCMONKO8bIBAMb KAK Haunywuyio ouyerky). (Cm.
nudopmanmio o ¢axropax, KOTOpble BIMIIOT Ha ypPOBEHb
MopsI, B TeKcToBoM 6j10ke TP-2). Kak mokasaHo Ha pHCyHKe
TP-6, camble IPONO/KUTEbHBIE BpeMeHHbIE PSIbI IPUOOP-
HBIX JTJAaHHBIX (caMoe 6OJbIIIoe 3a IBa WIH TPU CTONETHS) O
MEeCTHOM YPOBHE MOpSI TMOJIydYeHBl OoT Mapeorpados. Ha
OCHOBE¢ HECKOJIBKHUX PAOOB 3apeTUCTPUPOBAHHBIX 34
[IPOJIO/DKUTENIBHBIN [IEPUOJ, JaHHBIX MapeorpadoB MOXKHO
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Clle/IaThb BBIBOI, UTO CpPEeJHUE TEMIIbl IIOBBIIIEHUS YPOBHS
Mopsi ObUTH B TedeHHe XX CTO/eTHsT OOJIbIIe, YeM B TE€UEHHE
XIX cronetusa. HUKaKOro 3HaYUTEIBHOIO YCKOPEHUS TEMIIOB
MOBBILLIEHHUsS] YPOBHsI MOpsi B TedeHne XX cTosmeTuss oOHa-
pyXeHo He 6b110. Takue pe3ynbTaThl Heb3sI CUUTATh HECOB-
MECTUMBIMHM C pe3yabTaTaMHU MOJENEH, MOCKONbKY CIefyeT
YYUTHIBATh HaIMIHE KOMIIEHCUPYIOLINX (DaKTOPOB U OTPaHU-
YEHHOCTDb UMEIOLIUXCS IaHHBIX.

H3menenus 6 nepuod 00 Ha4ana UHCMPYMEHMATLHOIX
Habnt00eHul

Iocne nocnedrezo nedHuK068020 maxcumyma npumepro 20 000 nem
momy HA3a0, yposeHb MOPST 8 MeCHAax, HAX00SUAUXCST 0AneK0 Om
COBPEMEHHIX U CYUIECTNBOBABUUUX 6 NPOUUTIOM TIeD0BbIX UfUINOB,

Hsmenenue knumama, 2001 e. Hayuwnovle acnexmul

nooHsincst 6onee uem Ha 120 m 8 pe3ynvimame nomepu Maccvl IMUX
71e006bIX Wjumos. B OTBET Ha 9TH 3HAYMUTE/IbHBIE ITepeMeIeHUA
Macchbl M3 JIENOBBIX IIIUTOB B OKEaHBI O CUX IIOp BCe ellle
MTPOMCXONIAT BEPTUKA/IbHbIE JBIDKEHHA CYIIIM BBEPX U BHMUS.
Camoe 6bICTpOE MOBBIIIICHYE INIOOaIBHOTO YPOBHS MOPS IIPOKC-
xonwio B iepuop Mexxay 15 000 u 6 000 yrer ToMy Hasam, Korga
CpegHMe TeMITbI COCTaB/vM npuMepHO 10 Mm/rom. Ha ocrose
Te€OJIOTUYIECKUX JIJAHHBIX MOYKHO CYHTaTh, YTO 3BCTATUYECKUI
YPOBEHb MOpPs (T. €. COOTBETCTBYIOIIMII U3MEHEHUIO B 00beMe
OKeaHa), BO3MOXKHO, TIOBBIIIIA/ICSI CO CPETHUMH TeMiamu B 0,5
MM/rop B moctenHue 6 000 j1eT 1 co cpemHUMU Temmamu B 0,1—
0,2 mm/rox, B mocimenrue 3 000 net. Takve TeMIIBI COCTaB/ISIOT
IIPUMEPHO OIHY JIECATYIO OT TeMIIOB, HAO/IFONABIIINXCS B TeYeHHUE
XX cronetna. ManoepoaTHo, 9To B niocienaue 3 000—5 000 ner

YpoBeHb MOps Ha 6eperoBOil JIMHUM OIpeenAeTcss MHOTUMU
(axropamu 17106AILHOI OKPY>KAIOIIE Cpefbl, KOTOPbIe [eHCT-
BYIOT B OOJIBIIIOM THaIla30He BpPeMEHHBIX MACIITA00B HAYHHAA OT
9acoB (IPMIMBBEI-OTIMBBI) O MIUTHOHOB JeT (M3MeHEHHA
OKEeaHCKOTO OacceifHa B pe3y/bTaTe TeKTOHHYECKUX SABJICHUI U
ocaxaeHmit). Bo BpeMeHHOM MacmTabe OT AeCATIIETHI [0
CTOJIETUI HEKOTOPbIE M3 3HAYUTEIbHBIX BO3IEHCTBUI Ha CPeHNUE
YPOBHUM MOpPsI CBSI3aHBI C K/IMMAaTUYEeCKHMMM IIPOLIECCAMU U
U3MeHEHNEM KIMMara.

Bo-1epBbIX, 0 Mépe TOTO KaK BOfia B OKEAaHE HArpeBaeTcsi, OHA
pacrmpsiercs. Ha ocHOBe maHHBIX HAOMIONEHHIT 32 TeMITepaTypaMu
B OKeaHe 1 Pe3y/IbTaToB PabOTHI C MOTIEIAMI MOXXHO CIe/IaTh BBIBOTI,
YTO TEIUIOBOE PpACIIMPEHMe SBJIAETCS OJHMM U3 OCHOBHBIX
(baKTOPOB, CIOCOOCTBYIONIVX NCTOPUIECKUM U3MEHEHHAM YPOBHS
Mops. [lasiee TIpEIIONAraeTcs], YTO TEIVIOBOE PACIIMPEHHE BHECTO
CaMbIif OOJIBIION BK/Iafl B HOBBIIIICHHE YPOBHA MOPA B TedeHHe
nocnenaux 100 jet. TemmepaTypsl B IIyOHHAX OKeaHa H3MEHSAIOTCS
O4YeHb MeJJICHHO; COOTBETCTBEHHO, TEIVIOBOE PacIIMpeHue OymeT
TIPONIO/DKATHCSL B TeUEHHE MHOTHX CTOJIETHI, JasKe eC/TH KOHIIEHT-
ALK [TAPHUKOBbIX [a30B B aTMOCdepe yacTcsi CTaGIINBHPOBATh.

BemmdnHa moTeruieHMA M ITy6MHA BOABI, Ha KOTOPYIO OHO
IeHCTBYET, BADbHPYETCs B 3aBUCUMOCTH OT MECTOHAXOXK/CHHU.
Kpome Toro, mpu KakoM-1M60 3aJaHHOM W3MEHEHUU
TeMIIepaTyphl Ooree Telulasg BOJA pacIIMpsAeTcA B OOJIbIIeit
cTerneHH, YeM 6ojee xononHast Bozia. [eorpadudeckoe pacipe-
Ie/leHre M3MEHEHHs YDOBHS MOpPs 3aBUCUT OT CBfI3aHHBIX C
reorpacueit Koe6aHHIl TEIIOBOTO PACIINPEHNUS, H3MEHEHHI
COJIEHOCTH, BETPOB M OKeAHMYECKON IMPKY/IAIUH. [IMamason
perMOHaIBHBIX KOTEOAaHMI 3HAYUTENeH IO CPaBHEHUIO C
[106a/TbHBIM CPeTHUM MOBBIIIEHAEM YPOBHS MOPSL.

ypOBCHI: MOpsA M3MEHAETCA TaKXXe B 3aBUCHUMOCTH OT
YBEIUIE€HUA WIA YMEHBIIIEHUS MACChl BOAbI B OK€aHaX. Takue
HU3MEHECHUA Ha6)'IIO,ZLaIOTCH, Korga ITpOMCXOAUT 00MeH BO/IbI
MEXIYy OK€aHaMH M 3arlacaMy BOJbI Ha CyIIe. OcHOBOI1 3armac
BOZbI Ha CyIll€ — 3TO BOJA, 3aMeP31IaA B IEMHUKAX WIN JIENOBbIX
IIuTax. HeﬂCTBHTeﬂbHO, OCHOBHOM HpPI‘{PIHOPI 60J1ee HU3KOTO

TekcroBoii 6ok TP-2. Uto 3acTaBiisieT ypoBeHb MOPS H3MEHATHCA?

YPOBHSL MOpsl B TeYeHHE IOC/IENHErO JIEHHUKOBOIO IepHoza
ABJIUIOCH 3aMOpPaKMBaHUE BOIBI B OGOMBIINX KONMYECTBaX Ha
OTPOMHBIX IIPOCTPAHCTBAX JIEHOBLIX IITUTOB Ha KOHTHHEHTAX B
ceBepHOM Ionymapuu. ITocie TerIoBoro paciupeHys camblit
KPYNIHBIN BK/aJi B IIOBBbIIIEHHE YPOBHSA MOpsS B TEUeHHUE
crepyromyx 100 JieT BHeCET, COIIACHO IPEAIIONOKEHUAM, TasHYE
TOPHBIX JIEGHUKOB U JIEAHUKOBBIX KYIOJIOB. JTU JIEHHUKU M
JIETHUKOBbIE KYIIO/Ia COCTAB/ISIOT JIMIIb HECKONBKO IPOIEHTOB
OT MOKPBITBIX JIbIOM TEPPUTOPHII CYLIM Ha 3€MHOM IIape,
OJTHAKO OHU 60JIee IyBCTBUTEIbHBI K U3MEHEHUIO KIMMAaTa, 9eM
60s1ee KpyIIHBIE JIeflOBbIe ITUTHI B [peHIaHany 1 B AHTapKTHKe,
TIOCKO/IBKY 3TH JIEHOBBIE IIUTHI HAXONATCA B GOJIee XOIOIHOM
KIMMaTe C MeHBIINM KOJIHYeCTBOM OCAIkOB M C Oojee
MEJUIEHHBIMU TeMIaMu TasHusA. COOTBETCTBEHHO, KDYIIHBIE
JTeIOBbIE IITUTBI, KaK IIPEIII0/IaraeTcs1, BHECYT JIHIIb HeOOMbIITOM
YKUCTBIM BKJIAJ, B M3MEHEHHE YDOBHA MOpS B IPENCTOSIIME
TeCATUIETHUSL.

Ha ypoBeHb MOps BIMAIOT TaK)kKe M IPOIECCHI, KOTOpbIE He
CBfI3aHBI HANIPSAMYIO C M3MEHEHHEM K/IMMara. 3aIlachl BOZIBI Ha
cyie (4, COOTBETCTBEHHO, YPOBEHb MOPs) MOTYT U3MEHUTBCS B
pesy/braTe M3bATHA IMOJ3EMHBIX BOJ, CTPOMTEIbCTBA BOIOX-
PaHWIMIL, U3MEHEHUI B IIOBEPXHOCTHOM CTOKEe M IIpoca-
YMBaHM BOJBI U3 BOTOXPAaHIWINIL, ¥ UPPUTAITUOHHBIX CUCTEM B
6omee IIy6OKHe BOTOHOCHBIE CIOM. OTH (PAKTOPHI MOTYT
KOMIIEHCHPOBATh 3HAYUTE/IbHYIO MO0 OKUIAEMOTO YCKOPEHHSA
HOBBIILIEHNsI YPOBHA MOpPSl B pe3y/bTaTe TEIUIOBOIO PaCIIM-
PeHus U TasHUA JegHUKoB. KpomMe Toro, mpocajgka rpyHTa Ha
N00EPEeXbAX B [IE/IbTaX PeK TAK)Ke MOXKET IIOBIHATH Ha MECTHBII
YPOBEHb MOpsA. BepTukanpHOe [BMKEHHE CYIIH, BBISHIBAEMOE
€CTECTBEHHBIMU T€O0/IOTMYECKMMHU IPOLECCAMM, TaKMMH, KaK
MeJITIEHHOe [IBUJKEHHE MAaHTHUM 3eMIM U TEKTOHUYECKHUe
IIepeMEIIIEHNs 3€MHOM KODBI, MOTYT OKa3blBaTb Ha MECTHBI
YPOBeHb MOps TaKOe BIHMAHME, KOTOPOE COIIOCTAaBHMO C
BJIMSHUEM KIMMaTa. M HakoHell, B Ce30HHBIX, MEXTONOBBIX U
MopsA
pearnpyer Ha M3MEHEHHs B JMHAMHKe aTMOC(hepbl H OKeaHa,

AECATUIETHBIX BPEMEHHBIX MacrTabax YPOBEHDb

Hanbosee BIIEYAT/IAIOIIUM IIPUMEPOM YE€TO MOXKET CIy>KUTh
BIUSIHUE SBJIEHUI Jb- HUHBO.
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Pucynox TP-6. BpemeHnHble psfibpl JaHHBIX 00 OTHOCHTEILHOM ypoBHe Mops B ocienuue 300 et B CeBepHoit EBpone: Amcrepnam, Hunepnannes;

bpecr, Ppannus; uuprecc, CK; Croxronbm, [IBenns (¢ HCKIIOYEHHBIM TPEHIOM 3a Hepuop, 1774—1873 IT. ¢ Le/Iblo IPUBEEHNUS K IIEPBOMY

MOPSAKY BK/Iafa MOC/IEeTHIUKOBOTO BoccTaHoB/IeHust ); CBuHOyiichlie [Tombima (6s1Bumnit CBunemionse, lepmanus); u Jlusepiyns, CK. [lanuble o

HOC/IeIHEMY — 3TO JaHHbIe 00 «OTKOPPEKTUPOBAaHHOM CPeJHEM MAKCHMa/IbHOM YPOBHE», a He O CPeIHeM YPOBHE MOPS, U OHM BKJIIOYAIOT y3/10BOI

(18,6 rona) TepM. BepTHKa/IbHBII CTONOMK MaciuTaba o3HayaeT + 100 MM. [OcHOBaHO Ha pucyHke 11.7]

Ko/e6aHusA II06AIPHOIO YPOBHA MOpS BO BPeMEHHBIX MAcII-
tabax ot 100 no 1000 et npesbiam 0,3—0,5 M.

B.5 Hab6no0aemvie usmenenust 6 cucmemax
ammocgeproii u oKeanu4eckol YUPKyIAYuu

Tosedenue senenuss IHCO (cm. obwsee onucarie 8 meKcmosom
6noxe TP-4) cmano neoGviurvim Hauunas ¢ cepedunnvt 1970-x 20006
no cpastenuto ¢ npedvidyujumu 100 200amu; npu 3mom mennas
¢asa snuzodos SIHCO cmana cpasnumenvio 6onee 4acmoti, yc-
MOTMUB0Il U UHMEHCUBHOT, YeM NPOMUBONONIONHAS XON00HAS Pa3a.
910 nosegerre IHCO B mocienHee BpeMs HAXOIUT OTPaKeHHE
B KO)I€6aHI/IHX 3HAYECHUU aTMOC(beprIX OCaZKOB ¥ TEMIIEPATYPBI
Hajl 60JIbIIIeIT YaCThIO TPOIMYECKHX ¥ CYOTPOIIMYECKHX 30H 3eM-
Horo 1apa. Obl1iee BINAHNE, BEPOATHO, BHECIO HeOOIBIIION BKIAT
B ITOBBIIIICHUEC FJIO6aIIbHOfI TEMIIEPATYPbI B TEYCHNUE HECKOTbKUX
IOCTeNHUX JeCATWIeTHH. MexXIecaTuIeTHee THXOOKEaHCKOe
xone6anue U TUXOOKeaHCKoe IecATUIeTHee KolebaHue acCOIUHU-
pyercs ¢ mecATHIeTHE—MHOTOeCATUIETHEN U3MEHYNBOCTHIO
kauMara B 6acceite Tuxoro okeana. BeposiTHo, 4T0 9T1 Ko/e6a-
HUS MOLYMHPYIOT cBA3aHHYI0 ¢ IHCO M3MeHInBOCTD KIMUMATA.

Onpedensitomcest u Opyeue BaicHvle CB0UCMBA UUPKYASYUL,
Komopovle GAUAIOM HA KAUMAM HA OONbUIUX TEPPUMOPUIX
3emuoeo wapa. CeBepoarnantudeckoe konebanue (CAK)
CBSI3aHO C CWIOH 3alafHBIX BETPOB HaJ ATIaHTUKOH H
BHeTponM4ecKor yactoio EBpasuu. B sumumit nepuon CAK
IIPOABJIAETCA B BHIE HEPETYIAPHBIX KOJIeOAHUII B MeX-
TOIOBBIX—MHOTOIECATWIETHUX BPEMEHHBIX MacIiTadax.
Hawymnas ¢ 1970-x romoB CAK B 3MMHHII IepHOA dacTo
HaXOJWIOCh B TaKO¥ (hase, KOTOpas CIOCOOCTBYET YCHUICHUIO
3allaIHBIX BETPOB, YTO KOPPEIMPYeTCH C IOTCIUICHHEM B
XONIOJHBIN ce30H Haj EBpasueit. HoBble cBUmeTenbCTBa
yKa3bIBaIOT Ha T0, 4T0 CAK u M3MeHeHHs B MOPCKOM JIbJie B
ApKTHKe, BepOATHO, TeCHO CBA3aHbL. CerofHsA CYUTACTCS, YTO
CAK sBnsiercst 4acTbio 6oee mMacmiTabHoro arMochepHoro
apKTUYeCKOTo KojeOaHMs, KOTOpoe OKasbIBaeT BJIMSAHHE Ha
OOJIBIIIYI0 YacTh BHETPOIMYECKUX TEPPUTOPHUII CEBEPHOTO
moxymapusa. AHaJIOTUYHOE aHTapKTHUYecKoe KoleOaHUe
HaXOOWIOCh B Te€4YE€HHUE IOCAeNTHUX 15 €T B aKTUBHOU
IIOJIOKUTeIbHOM (pase, XapaKTepuaysach OoJyiee CHIBHBIMHU
3aIlaIHBIMU BeTpaMu Haj JOXXHBIM OKeaHOM.
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B.6 Haé6arodaemvie usmeneHus: 6 U3MeH4U80CmMu
KAUMAama u 6 3KCMpPemanvHbIX Memeopono2udeckux
U KIUMAMUUECKUX A6aeHUIX

Hoguvie ananusvi noxasvieaiom, umo 6 mex peeuoHax, e oOujee
KOMU4ecmeo ammocepruix 0cadkos YBenuqunocy, 6ecoma
8eposTMHO, YMO euje 0omee SI6HO NPOSBUNIOCH YBeuUeHUe A67eHUil
UHMEHCUBHDIX U IKCPEMANbHBIX 0ca0k06. Ommeuaemcs makie
U NPoMuBononoNcHas mendeHyus. TeM He MeHee, B HEKOTOPBIX
peruoHax MHTEHCHUBHBIE W OJKCTPEMaA/IbHbIE ABJICHUS (T. €.
OIIpE€NEIEHHbIE KaK HaXONAIIHECA B paMKaX BEPXHUX WIN
HIKHUX OECATH HpOHeHTH}Ieﬂ) YBEIMIW/INCh HECMOTPSA Ha TOT
(axt, uTo OOIIlEe KOMUYECTBO OCANKOB YMEHBIIMIOCH WU
OCTAJI0Ch TOCTOSIHHBIM. OTO OOBSCHIETCS YMEHbIICHUEM
YaCTOTBI SIBJACHUI BBIIIAJICHUA OCaJKOB. B II€JIOM BEPOSATHO, ITO
I MHOTHUX TeppHTOpI/Iﬂ B Cpe€OHUX W BBICOKHMX INHUPOTAX,
TJTAaBHBIM 06pa30M B CEBEPHOM IIOTYyHIApWHN, CTATUCTUIECKU
3HAaYMMbI€ YBE€INYEHUA IMIPOU3OIUINM NIPOIIOPIHUOHATIBHO
0011IeMy TOZOBOMY KOJHYECTBY OCANKOB, BBIBEIEHHOMY U3
OJAaHHDbIX 06 VHTEHCUBHBIX UM JKCTPEMA/IBHBIX SABJICHUAX
BBIITAZICHUS OCATKOB; BEPOATHO, ITO BO BTOpOﬂ noyioBuHe XX
CTOJIETUSA 9aCTOTA SIBJICHU UHTECHCUBHBIX 0CaKOB BO3pOCiia Ha
2—4 %. B teuenune XX cronerus (1900—1995 rr.) oTMeuanoch
CPaBHUTETBHO HEGOJIBIIIOE yBETMYEHNe TEPPUTOPHIT CYIIN Ha
3eMHOM IIIape, Ha KOTOPBIX OIIYINAINCh OBl CypOBBIE 3aCyXU
WIM CYpOBble€ YC/IOBUSl BJIQXKHOCTU. B HEKOTOPBIX perMoOHaX,
TaKHX, KaK 9aCTHU Asun u A(l)pI/IKI/I, 49aCTOTa U MHTECHCUBHOCTD
3aCyX B IIOC/IENHHUE MNECATHIETHs BO3pOCIM. Bo MHOrmx
peruoHax Hax TaKMMHU HU3MEHEHUAMU IOOMHUHUPYET MEXKIE-
CATWICTHAA MW MHOTOOCCATWICTHAA HU3MEHYUBOCTb K/IMMATa,
Takas, Kak IepeMeHa B sBjaeHnu DHCO B HanpasjeHun 6osee
TEIUIBIX sBJeHUI. Bo MHormx pernoHax MeEXCYyTOYHasA
U3MEHYUBOCTb TEMIIEPATYypPbl YMEHBIIW/IACH, d IIOBBIIIICHNE
MUHHUMaJIbHOM TEMIIEPATYpbl B NHEBHOE BpPEMS IIPUBE/IO K
YIJIMHEHHIO CBOOOIHOTO OT 3aMOPO3KOB Ilepuona B 60/b-
IIMTMHCTBE PETHOHOB B CPETHUX U BBICOKUX IINPOTAX. Haunnas ¢
1950 1., BecbMa BepPOATHO, YTO Ha OOJIBIIIeH YaCTH 3eMHOTO II1apa
IIPOUCXOOW/IIO 3HAYUTEIbHOE YMEHDBIIEHUE 4YaCTOThI BO3HUK-
HOBEHUS Ce30HHBIX CPeHUX TeMIIepaTyp, KOTOpble ObUIM ObI
TOpa3no HUYKE HOPMBI, B TO BpEMA KaK 9aCTOTa BOSHUKHOBEHU
CEe30HHBIX TeMIIepaTyp, KOTOpble ObUTM ObI TOpasgo BbIIIE
HOPMBI, HECKOJIBKO BO3POCIIA.

He cyujecmeyem Huxaxux y6edumenvHvix c6U0emenvcme moeo,
4Mo XApaKmepUcmuKky MmMponuveckux U 6HeMmpoOnuvecKux
wimopmos usmenunuco. Han MsMeHeHUsIMU B HHTEHCUBHOCTH
1 9aCTOTE€ TPOIIUYECKUX HITOPMOB TOMUHHUPYIOT MEXKIECATU-
JIECTHUEC-MHOTOOCCATHUIICTHHUEC KOHeéaHI/Iﬂ, KOTOpbIE MOTYT
6I)ITI) 3HAYUTE/IbHbIMU, HAIIPpUMEP B TPOHI/I‘—ICCKOI;I 30HE
CeBepHO¥ ATMaHTHKHU. BcencTBre HENOMHOTHI TAaHHBIX U
OTPAaHMYEHHOCTH U MPOTHBOPEYUBOCTH AHATH30B OCTAETCS
HEOIIpENE/JIEHHBIM, IIPOUCXONWIN JIX JOJATOCPOYHBIE WU
prHHOMaCIlITa6HI)Ie YBEIUYCHUA NHTEHCUBHOCTU U YaCTOThBI
BHETPOIIMYIECKUX IUK/JIOHOB B CEBEPHOM IIOIXYyIIAPUHU. B
TE€YCHNE HECKOJIBKHUX HOCHCI[HPIIZ IIeCHTI/UIGTI/Iﬁ OIIPENE/IATNCH
peruoHaIbHbIE YBETNIECHUS B CeBepHOﬁ vactu Tuxoro OK€aHa,
B oTme/bHBIX YacTAX CeBepHoi AMepukH u B EBpome. Yto sxe
KacaeTcst IKHOTO IIONYIIAPUS, TO B €r0 OTHOIIEHUH OBUIO

Hsmenenue knumama, 2001 e. Hayuwnovle acnexmul

MIPOBEIEHO MEHBIIIE aHA/TM30B; TEM He MeHee, OHU IO3BOJIAIOT
CYUTaTh, YTO TaM B mepuop ¢ 1970-x romos IpOM3OLLIO
YMEHBIICHNUE AKTHUBHOCTU BHETPOIIMYIECKUX ITHUK/IOHOB.
HPOBGIICHHI)IQ B IIOC/IENHEE BpEMS aHAIN3bI U3MEHEHU B
CYPOBBIX MeCTHBIX IIOTOJHBIX ABJICHUAX (HallpUMep: TOPHAZO,
TPO30BbI€ NHU U BBIIIAJEHNE rpana) B HECKOJIBKHUX I/I36paHHI>IX
PeTroHax HE TAaI0T BECKHUX OCHOBaHUM CYUTATh, YTO IIpouc-
XOOAT IDOJITOCPOYHbIE M3MEHEHUA. B OeJIoM TEHIOCHIIUU B
CYPOBBIX IIOTONHBIX ABJICHUAX, KaK II€YaJIbHO HU3BECTHO,
TPYZAHO OOHAPY>XUTb, IOCKOJIBKY OHHU XapaKTepPHU3YIOTCH
CPaBHUTE/IBHO PEOAKHUM BO3HUKHOBEHUEM U 60/IBIIION IIpOCT-
paHCTBeHHOﬁ U3MEHYHUBOCTBIO.

B.7 O6o6wennas kapmuna: nomenyeHue Ha 3eMHOM
wape u Opyzue UsSMeHeHUs 6 KIUMAMU1eCKO1l
cucmeme

Kak 9T0 06001I€HHO TIIpeNCTaBIeHO BbIIIE, ITOC/IENOBA-
Te/IbHOCTh U3MEHEHUI KIMMaTa B HAaCTOsIIIIee BPEMS XOPOIIIO
3aIOKyMEHTHPOBaHa, 0COOCHHO 3a IIEPHOIBI TOC/ICTHUX IeCs-
TUIETUH—CTONETUNA, IIPU HAJIUYUU BCEBO3PaACTAIOIIEro
KOMIUIEKTa JaHHBIX MpsIMbIX uaMepenuit. Ha pucynke TP-7
MIPOWUTIOCTPUPOBAHbl 3TH TPEHABI B ITOKa3aTelIsAX TeMIle-
parypsl (pucyHok TP-7a) ¥ TUAPOTOTMYECKHUX U CBS3AHHBIX CO
LITOpMaMHU IToKasare/ax (pucynok TP-7b), a Taxke mpencras-
JIeHbl YKa3aHHs Ha CTEIeHb [JOCTOBEPHOCTH KOHKPETHBIX
U3MEHEHU.

O6vedunentvle 6Mecme Iy meHOeHYUY UATIOCHPUPYIOT

0006weHHy10 KapmuHy nomenieHust HA 3eMHOM wape:

o JlaHHBIC M3MePEHMIT IPU3EMHOI TeMITePaTypPhI Ha CyIIe 1
HaJl OKeaHaMHU (C IByMA OTHETbHBIMH OIleHKaMU Haj
MOC/IefHUM) OBUIM IIOJTY4YeHBI M OTKOPPEKTUPOBAaHBI
He3aBUCUMO. Bce KOMIUIEKTBI TAHHBIX CBU/IETETBCTBYIOT O
BeCbMa aHaJIOTHYHBIX, HIYIINX BBEPX TPEH/AX B I7T06aTBHOM
MacmTabe TPH HAaIUYUHM JBYX OCHOBHBIX II€PUOJOB
MOTEIUIEHUS Ha 3eMHOM 11ape: 1910—1945 rr. u Haunnas ¢
1976 r. Bosuukaet TeHneHus 60j1ee GBICTPOTO MOBBIILIEHNS
106a/TbHO TeMIIepaTypbl IPH3EMHOTO BO3TyXa HaJl CYIIIeH,
JeM I7106a/TbHO TeMIIepPaTyphl IIOBEPXHOCTH OKeaHa.

¢ JIsmepenus, MpoBOJUMBIE C IIOMOIIBIO METEOPOIOTMIECKUX
I1apOB-30H/IOB, II0Ka3bIBAIOT, YTO T€MIIEPATYPhl B HIKHEM
cioe Tponocdepsl HauuHas ¢ 1958 r. BospacTanu, XoTs U
He3HayuTenAbHO mmocie 1979 r. C 1979 1. cTamu mocTynaTs
CITy THUKOBBIE JaHHBIE, KOTOPbIE CBUIETENBCTBYIOT O HaTUIUKU
TPE€H[OB, aHAJIOTUYHBIX Te€M, KOTOpPbIE IIOKa3bIBAIOT JaHHbIE
C IIIapOB-30HJIOB.

® YMeHbIIIeHUE Auara3oHa CYTOYHBIX TEMIIEpATyp Ha
KOHTHHEHTAX COBIIANA€T C YBEIMYCHUAMMU KOJINIECTBA
006/1aK0B, aTMOC(EPHBIX OCATKOB U YBeJIMICHUAMH B 00IIIeM
copiep>KaHUH BOMISHOTO I1apa B arMocdepe.

¢ JlovTn mOBCEMeCTHOE yMEHBIIEHHUE IVIOIIAIN TOPHBIX JIETHUKOB
M Macchl JIb/Ia COITIACYETCA C TOBCEMECTHBIM IOBBIIIEHUEM
IIpU3eMHOI TeMneparypbl. Heckonbko HabmomaBIINXCA B
IIOC/IefIHee BpeMs HCK/IIOYeHUI B TPUOPEKHBIX PerHOHAX
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a) MokasaTenu TemnepaTypbl

OKEAH | Cywa OKEAH
HUXKHWI CJTON CTPATOC®EPKI **HWKHIA CNOiA cTpaToChepbI: NoHKeHue Ha 0,5—2,5 °C B nepuog ¢ 1979 T.
TPOMOC®EPA  BepxHuit cnot *He3HauNTeNLHOE U3MEHEHUE N ero 0TCYTCTBUE B nepuof ¢ 1979 T.

HuXHuiA-cpesHui {**nosblweHMe Ha 0,0—0,2 °C B nepuog ¢ 1979 r. — AaHHbIe CO CMYTHMKOB 1 LLAPOB-30H/0B
cnon *noBblweHue Ha 0,2—0,4 °C B nepuoa ¢ 1960 r

Y [OBEPXHOCTU **CesepHoe nonyluapue — NPOTSKEHHOCTb CHEXXHOMO NOKPOBA B BECEHHMIA
nepvoa: HaunHas ¢ 1987 r. Ha 10 % MeHbLLe CPeAHero 3HaveHus
*1990-e rofbl — camoe Tennoe Aecatunetve 3a 1000 neT 33 1966—1986 rr.
1 1998 r. — camblii Ten/bI rofi N0 MeHbLLIeR Mepe B
CEBEPHOM nonyLuapuu
**TemnepaTypa BO3/yxa Hafi MOPEM: NOBbILLEHNE Ha
0,4—0,7 °C B nepuoa ¢ KoHua XIX ctonetus

ANAANAANANANANANANANANANAN

*kk,
*¥%To1nGpaTyRA NOBEPXHOCTH MOpS: MaccoBoe OTCTynneHe ropHbIX NeHNKOB *MopcKo nea & ApKTHRG:
nosbllwexue Ha 0,4—0,8 °C B nepuoa *B XX cToneTvi _ YMeHbLIeHWe TONWUHbI B
& @siE X @ Temnepatypa BO3Ayxa Haj CyLuel B HOYHOe ReTHu nepuog Ha 40 % u
BPEMs BO3pacTasna B ABa pa3a GbicTpee Iggo yYMeHbLIEHME MPOTSKEHHOCTH
nepaTypbl B AHEBHOE BPEMS B NEPUOA C r. i it
*Tennoconepxanwe rnodansHoro **OT';TymeHMe osepHoropm pequrg nbga B : Becem:lv;u:‘;it?sﬂ;uan:g:::; I
OKeaHa (10 rny6uHel B 300 M) CPE/HNX 1 BBICOKNX LIMPOTAX B MEPUOA C KOHLA Kc 1950-X rofoB
BO3pacTano B nepuos ¢ 1950-x XIX cToneTust (yMeHbLUEH!E NPOAOMKUTENb-
ropos Ha 0,04 °C B gecatunetne HOCTY COXPaHEHHs Nba Ha ABE Hefenm) ?Mopckoi nies B AHTapKTHKe:
***TeMﬂepaTypa BO3/yxa Haf CyLuen: noBbIlIeHne HUKaKUX 3HA4NUTENbHbIX
Ha 0,4—0,8 °C B nepvoz ¢ KoHua XIX ctoneTus U3MEHeHWH B nepuoa ¢ 1978 r.

***TNpakTMYeCKU AOCTOBEPHO (BEPOATHOCTb > 99 %)
BeposTHOCTb: **BecbMa BEPOATHO (BepoATHO > 90 %, Ho < 99 %)
*BeposTHO (> 66 %, HO < 90 %)
?CpeaHss BepOATHOCTb (BEPOATHOCTL > 33 %, HO < 66 %)

a) MokasaTenu Temneparypbl

OKEAH | Cywa OKEAH
HUXCHWI CJTON CTPATOC®EPKI **HWKHWA CNoiA cTpaToChepbI: NoHKeHme Ha 0,5—2,5 °C B nepuog ¢ 1979 T.
TPOMOC®EPA  BepxHuit cnot *He3HauNTENLHOE U3MEHEHUE N ero 0TCYTCTBUE B nepuog ¢ 1979 T.

HuXHuiA-cpesHui {**nosblweHMe Ha 0,0—0,2 °C B nepuog ¢ 1979 r. — AaHHbIe CO CMYTHMKOB 1 LLAPOB-30H/0B
cnon *noBbllweHue Ha 0,2—0,4 °C B nepuoa ¢ 1960 r

Y [OBEPXHOCTU **CesepHoe nonyluapue — NPOTKEHHOCTb CHEXXHOMO NOKPOBA B BECEHHMIA
nepvoa: HaunHas ¢ 1987 r. Ha 10 % MeHbLLe CPeAHero 3HaveHus
*1990-e rofbl — camoe Tennoe fecatunetve 3a 1000 neT 33 1966—1986 rr.
1 1998 r. — camblii TennbI rofi N0 MeHbLLIeA Mepe B
CEBEPHOM nonyLuapuu
**TemnepaTypa BO3/yxa Hafi MOPEM: NOBbILLEHNE Ha
0,4—0,7 °C B nepuoa ¢ KoHua XIX ctonetus

ANAANANANANANANANANANANAN

*kk,
*¥%T01nGpaTyRA NOBEPXHOCTH MOpS: MaccoBoe OTCTynneHe ropHbIX NeAHNKOB *MopcKoi nea & ApKTHRG:
nosbllwexue Ha 0,4—0,8 °C B nepuoa *B XX cToneTvi _ YMeHbLIeHWe TONWUHbI B
& @siE Y G Temnepatypa BO3AyXa Haj CyLuel B HOYHOe ReTHu nepuog Ha 40 % u
BpEMs BO3pacTasna B ABa pasa GbicTpee 1ng0 yYMeHbLIEHME MPOTSKEHHOCTH
nepaTypbl B AHEBHOE BPEMS B MEPUOA C r. i it
*Tennocogepxanye rno6ansHoro **OTF():TymeHme osepHoropm pequrg e s B BECEHI:{V;M'lV‘; iﬁ;";"a"rff:ff;'
OKeaHa (10 rny6uHel B 300 M) CPE/HNX 1 BBICOKNX LIMPOTAX B MEPUOJ C KOHLA Kc 1950-X rofoB
BO3pacTano B nepuos ¢ 1950-x XIX cToneTust (yMeHbLUEH!E NPOAOMKUTENb-
rofos Ha 0,04 °C B gecsTuneTve HOCTM COXpaHeHWsi NbAa Ha ABE Heaenm) ?MopcKoii flef B AHTapKTYKe:
***TeMﬂepaTypa BO3/lyxa Haf CyLUen: NOBbILIEHNE HUKaKuUX 3Ha4UTEeNbHbIX
Ha 0,4—0,8 °C B nepuog ¢ koHua XIX cToneTust M3MmeHeHwit B nepuos ¢ 1978 T.

***TNpakTMYeCKU AOCTOBEPHO (BEPOATHOCTb > 99 %)
BeposTHOCTb: **BecbMa BEPOATHO (BePOATHO > 90 %, Ho < 99 %)
*BeposTHO (> 66 %, HO < 90 %)
?CpeaHss BepOATHOCTb (BEPOATHOCTb > 33 %, HO < 66 %)

[-35

Pucynox TP-7a.
CxeMaTnyeckoe IpecTaBIeHne
Ha0/I0aeMbIX U3MEHEHUI
HOKas3aTesieil TeMIIepaTyPhIL.

[OcHoBano Ha pucynke 2.39a)

Pucynox TP-7b.
Cxemaruyeckoe
[IpeficTaB/IeHIe
HaO/II0IaeMbIX M3MEHEHMI
TUIPOIOTUYECKUX U
CBA3aHHBIX CO [ITOPMAMU
nokasatesneil. [OcHoOBaHO Ha

pucynke 2.39b]
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COITIACYIOTCS C KOIeOAHHAMY B aTMOCGhEPHON IUPKY/IANN U
COOTBETCTBYIOLIUMH YBEIHIEHUAMH KOTMIECTBA OCATKOB.

® YMeHbIIIEHHE CHE)KHOTO IIOKPOBAa ¥ YMEHbIIEHUE IIPOJIOI-
JKUTETbHOCTH COXPaHEHMA JIbJja Ha 03ePax U peKaxX XOPOIIIOo
COOTHOCATCA C YBeIMYEHHEM IIPU3EMHON TEMIIEpaTyphl Ha
CyILIe B CEBEPHOM IIO/TyIIIaPHU.

¢ CucremMaTH4YecKoe YMEHBIIIEHHE IUIOIIATU ¥ TOJIIIMHBI
MOPCKOTO /IbJla B APKTHKE B BEeCEHHUI U JIETHUH II€PUOMbI
COIIACYeTCsI C TOBBIIIIEHNUEM TEMITEPATYPbI Hafl GO/IBILIMHCTBOM
TEPPUTOPUIL IIPWIETAIOIIEN CYIIIN U OKeaHa.

e Temtoconmep)kaHne OKeaHa YBETHYHIOCH, a I/1006aTbHbII
CpeIHUI YPOBEHb MOPS IIOBBICHJICS.

* VYBe/mrdeHue 0OOIIEro KOIMIeCTBA BOISHOrO Iapa B Tporocdepe
B IOC/IENHYE 25 JIeT YOEMUTEbHO COIIACYETCS C OBBIIIIEHHEM
TeMmepaTyp B Tpomocdepe u 6osee aKTHBHBIM THIPO-
JIOTUYIECKUM ITUKJIOM, IIPUBOAAIINUX B PE3Y/IBTATE K 60]166
IKCTPEMAIBHBIM U MHTECHCUBHBIM ABJICHUAM BBIITaJ€HUSA
0CAJIKOB BO MHOTHX PAlfOHAX C YBE/IMIUBIIMMCS KOITIECTBOM
OCaKOB, HAIIPUMEP B CPEMHNX 1 BBICOKHX HTNPOTAX CEBEPHOTO

HOJTyIIApHL.

Hexomopuie saxcHvle acnexmol kaumama, Komopule, Kax

npeocmassiemcsi, He npemepnenu UsMeHeHul.

® B HeKOTOpPBIX paliOHaX 3€MHOrO Iapa MOTENIEHHUA B
IIOC/IENHME JeCATUIETHA He IIPOUCXOIUIO, B OCHOBHOM 3TO
HEKOTOPBI€ YaCTH OKEaHOB B I0KHOM IIOTyIIapUH U YaCTH
AHTapKTHKN.

® Hukakux 3HAYUTENIbHBIX TPEHIOB B NPOTSIKEHHOCTHU
MOPCKOTO /IbJJa B AHTapKTUKE B IIepUO] IPOBENEHUSA
CHUCTEMaTHYeCKHUX U3MEPEHHH CO CIIy THUKOB (¢ 1978 1.)
BBISABJIEHO He OBLIO.

¢ Cyns 1o oTpaHMYeHHOMY KOJTMYeCTBY TaHHBIX, HUKaKHX
YeTKUX TEHAEHUIUI B HaOMIOAIOMUXCA KoaebaHuIX
MHTEHCUBHOCTH U YaCTOTBI TPOIIMYECKUX M BHETPOIIMYECKUX
LUKJIOHOB U CYPOBBIX MECTHBIX LITOPMOB BO BTOPOH
nosioBuHe XX CTOJETHUS HE MPOABAAETCS, XOTS UHOIIA
3aMeTHBI MHOTOfIECATUIETHIE KOJIebaHus.

VsMeHeHHMA M TPeHNBl U3yYEHHBIX ITOKa3aTe/lei MO3BOAIOT
IIPENTIONOKUTD ITPAKTUYIECKN JOCTOBEPHO, YTO B TedyeHHe XX
CTOJIeTHS CYILIECTBOBaJIa OOIas IOBBIIIATeIbHAS TeHICHIINUS
B IIOGAJIBHOM IIPU3eMHOII TeMIlepaType, XOTS U CIy4aIHuCh
KPaTKOBPEMEHHbIE M PETHOHAJIbHBbIE OTKIOHEHHUA OT 3TOH
TEH/IEHITNN.

C. BosneiicTByroniye pakTOpbI, BHI3HIBAIOIIYE H3MEHEHHEe
KIHMaTta

JaHHbIe HaOMIONEHUI, B JOIOJHEHNEe K ITPOMCXONUBIIUM B
IPOIUIOM KOJeOAaHHAM M HM3MEHEHUAM B KIMMaTe 3eMin,

Hsmenenue knumama, 2001 e. Hayuwnovle acnexmul

CBHUIETE/IbCTBYIOT TaKXe 00 M3MEHEHHAX, KOTOpble IIPOUC-
XOomWIN B (PaKTOpax, KOTOpble MOTYT BBISBIBaThb U3MCHCHUE
knuMmara. Haubonee sHauuMbIMEH cpenu 3TuX (aKTOpOB
ABJIAIOTCS YBeIMYEHHEe KOHIEHTPAIWil TapHUKOBBIX [a30B U
aspososeil (HaXOHNALIUXCA B BO3LyXe MHUKPOCKOIIMYECKUX
YacTHUI[ M Karenab) B arMocdepe M KomeOaHUST COMTHEIHOM
aKTHBHOCTH, 002 U3 KOTOPBIX MOIYT M3MEHHUTDb PaJHUallHOH-
HBIT GajaHC 3eMJIM M, COOTBETCTBEHHO, KJIMMAar. OTH
3apeTUCTPUPOBAHHbIE JaHHbIe HAOTIONEHUN O BO3MENCT-
BYIOIIUX Ha KIUMAaT (akTopax fABIAIOTCA YacThIO BKJIANIA,
HeoOXOIMMOTO [UI1 IIOHMMaHHSA HM3MEHEeHMII KJIUMaTa B
IIPOIIUIOM, YTO OTMEYEHO B IIPeNbIAYIIeM pasjese, U, 4TO
O4YeHb BAXKHO, [UIA IIPOTHO3UPOBAHUA TeX M3MEHEHUIT, KOTO-
pBle MOTYT IPOM3OUTH B KIMMare B OyayieM (cum. pasgen F).

Kak u OaHHBIC 06 U3MEHEHUAX KIuMMaTa B IIpOIIIOM,
KOMIUIEKTBI HTAaHHBIX O BOSHeﬂCTBymmHX q)aKTOan HMEIOT
pas3/inIHbIE ITIPONO/KUTEIBHOCTD M Kadve€CTBO. HPHMI)IC
U3MEPEHUA COMTHEIHOIO M3JIy4€HHUS IIPOBOIATCA B TEICHHE
JIMIIb IIPUMEPHO OBYX AecATwIeTUI. IlocTosAHHBIN IpAMOI
MOHUTOPHHI KOHIIeHTpanuil nByokucu yraepoma (CO,) B
arMocdepe 6bUT HayaT IIPUMEPHO B cepeninHe XX CTONIETH, a
B OTHOIIEHUH [APYIUX HOOJITO COXPAHAIOIINUXCA, XOPOIIO
II€PEMEIITAHHbIX Ia30B, TAKUX, KaK METaH, JIUIIb B ITIOC/IENHNE
ropel. IlameomanHble 06 arMocdepe, MOAy4eHHBIE IIPH
UCC/IENOBAaHNN KEPHOB J/IbJa, CBUACTE/ILCTBYIOT O TOM, YTO B
60]166 PaHHUE TBICAYE/TETUSA KOHUECHTPAIIMNM HEKOTOPBIX
ITAapHUKOBBIX Ta30B HU3MEHAIHNCH. B IIPOTUBOIIO/TIOKHOCTDH
9TOMY, BpPEMEHHBIE pPANBI HTaHHBIX I/ISMGPCHHI}'I BO3I[€I>'ICT-
BYIOIIUX BEHIECTB, VI KOTOPBIX XaPaKTE€PHbI CPABHUTE/ITHO
6olee KOPOTKHE IIEPUONBI COXpaHEHUA B aTMocdepe
(HarpuMep aspo30/H), MOTyYeHbI B 6ojiee MMO3[HEe BpeMs U
ABJIAIOTCA TOPA3N0 MEHEE ITIO/THBIMU, IIOCKOJIBKY 3THU BE€IIECTBA
TPpyOoHEE U3MEPATH U IIPOCTPAHCTBEHHO OHMW HEOTHOPOMHBI.
KomrurexTor COBPEMEHHBIX NTAHHBIX CBUACTE/IBCTBYIOT O TOM,
YTO B TCYCHUE HOCIICI[HCI?I JaCTH NPOULIEANIETO ThICAYE/TIETUSA
OEATEC/IBHOCTD 4YE€/JIOBC€KaAa OKa3bIBa/la BJIMAHHME HA KOHICHT-
panun B aTMOC(bepe KaK IO/JITO COXPaHAIOMINXCA ITAPHUKOBBIX
ra3oB, TAK U Ha HENOJIIO CYIIECTBYIOIIUX BO3MIEHCTBYIOIINX
BerrtecTB. Ha pucynke TP-8 mpommmocTpupoBaHbl TOCTIENCT-
BUS 3HAYUTEIBHOTO YBEINYCHUA B HHAYCTPUAJIBHYIO 3Py
AHTPOIIOTEHHBIX BI)I6POCOB IIApHUKOBBIX Ta30B U NIBYOKHCH
CEpbI, IPUYIEM IIOC/IEOHASA ABIACTCA Hpe,[[HIeCTBeHHHL[Cﬁ
a3po30JIent.

V3MeHeHre B 9HEPIUU, UMEIOIIENCs B ITI00aTIbHON CHCTEME
«3emisi-arMocdepar, BCIENCTBUE U3MEHEHUI B 9THX BO3-
OeNCTBYIOIIUX (aKkTopax HasbIBAETCSl pPagUalMOHHBIM
Bo3feiicTBreM (BT-M™2) KIMMaTH4YeCKOI CUCTeMBI (CM. TEKCTO-
Boit 610k TP-1). OmpenenenHoe takuMm o6pasoMm pajua-
LIMOHHOE BO3JIEICTBUE U3MEHEHHUs K/IMMaTa IpeNCTaBisieT
c060¥1 IOKasaTe/lb OTHOCHUTE/IbHBIX ITI0OATBHBIX CPETHHUX
BO3IEHCTBUI Ha CHCTEMY «IIOBEPXHOCTb-TpoTocdepar,
BBI3BAHHBIX PA3/JMYHBIMU €CTECTBEHHBIMH U aHTPOIIO-
TreHHBIMU IPUYMHAMU. B HacTosiIeM pasfesnie IpencTaBIeHbl
0OHOBJICHHbIE 3HAHMS O PaJMAIlMOHHOM BO3IEHUCTBUH M3Me-
HEeHMsI KIMMaTa, KOTOpoe HaOII0anmoch ¢ JOMH/IYCTPHUATbHOM
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Pucynox TP-8. 3apeructpupoBaHabie
IaHHbIe 06 M3MEHEHUsIX B COCTaBe
armocdepsl. a) Konnenpauun CO,,
CH, 1 N,0 B armocdepe B mocenHue
1 000 neT. laHHbI€, TOTyYeHHbIE IPU
HCCIeOBAaHUU KEPHOB /Iba ¥ (pUpHA,
OTOOPAHHBIX B HECKOJIBKUX TOUKaX
Amnrtapxruxu 1 [pentananu (moxasaHsl
Pa3HBIMH CHMBOJIAMH ), IOTIOTHEHBI
IAHHBIMH, TIOTYYeHHBIMU [IPH
HCCIeTOBAaHUY HETIOCPENCTBEHHBIX
06pasiioB aTMoceps! B IOCIeTHIE
HECKOJIbKO IeCATHIeTHII (IT0Ka3aHbl
mauer s CO, ¥ BKTIOYEHB! B
KPUBYIO, TIPEICTaB/IAIOIYIO
[I06/IbHYIO CPEIHIO KOHIIEHTPAIHIO
CH,). O1ieHO4HOE pajHaIiiOHHOE
BO3JICVICTBHE, CBSI3aHHOE C TUMU
rasaMy, OKa3aHo Ha IIIKajie CIpaBa.
b) KoHuenrpanus cynbdara B KepHax
JIbJia, OTOOPAHHBIX B HECKOIBKHX
TOYKax B [peHmanmuy; mpu sToM
SMM30IUYeCKHe OCIECTBHA
V3BepXKEHUI BY/IKAHOB yZa/ICHBI
(miHMM), a Taxoke ob1Me BEIOPOCH SO,

u3 ucroynukos B CIIIA u B EBporme.

[OcnoBano Ha: (a) pucynke 3.2b (CO,),
pucyHnkax 4.1a u b (CH,) u pucynke 4.2
(N,0); u (b) pucynxe 5.4a]
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3phI 10 HacTosmero Bpemenn. Ha pucynke TP-9 npencrasieHs
OI€HOYHbBIE 3HAYECHUA PATUAITUOHHOTO BOSHeﬁCTBHH B 11iepuon ¢
Havasa MHAyCTpUaabHOM 3pbl (1750 T.) mo 1999 r. ¢ yderom
KO/IMIECTBEHHO OIIPENE/IAEMbIX €CTECTBEHHBIX WM AHTPOIIO-
TeHHBIX BO3JEUCTBYIOIIUX (DAKTOPOB. XOTS H3BEP)KEHHS
BYJIKAHOB B IIaHHbIﬁ PUCYHOK HE€ BKIIOYE€HBI BC/ICACTBHE HX
AMHUB0ANYECKOTO XapaKTepa, OHH SIB/SIIOTCS MCTOIHHKOM elrfe
OfIHOTO B)KHOTO €CTECTBEHHOTO BOSIEHCTBUS. B IpHBeIeHHbIX
HIDKe ITI0fIpasyiefiax IpecTaBieHa 06001eHHass HHPOpMaIHs o
Ka)KIIOM M3 BO3JEHCTBYIOIIHNX (HaKTOPOB.

BospeticTByionire (akTOpbl, MpeNCTaBIeHHbIE Ha PHUCYHKE
TP-9, B 3HaUUTENBHOI CTEIIEHN PA3/IMYaIOTCs [0 CBOeH (opMe,
Be/IMYMHE M IPOCTPAHCTBEHHOMY paciiperniesieHuio. Hexoropsle u3
[IAPHUKOBBIX Ta30B BBIOPACBIBAIOTCSI HEIOCPENCTBEHHO B
armocdepy; ApyrHe ke SIB/SIOTCS XMMUYECKUMH IIPOTYKTaAMHU
BBIOPOCOB [pyrux BelecTB. HeKoTopble HapHHUKOBBIE Tas3bl
COXpaHSIOTC B aTrMocdepe B TedeHHE ITPOIO/DKUTETBHBIX
T[IEPHOJIOB BPEMEHH 1, B Pe3y/IbTaTe, XOPOILIO ITEPEMELIIUBAIOTCS 10
Bceit atmocdepe. [Ipyrie CyIecTByIOT B aTMOC(epe HEeTOIro 1 UxX
peruoHasbHble KOHIEHTPAlMM HEOJHOPOMHBI. BOMBIIIMHCTBO
ra3oB 00Pa3yIOTCs KaK U3 eCTeCTBEHHBIX, TAK ¥ U3 aHTPOIIOT€HHBIX
HMCTOYHMKOB. /1 HakoHell, Kak IIOKa3aHO Ha pucyHKe TP-9,
paiHaliMOHHOE BO3MEHCTBUE NHIUBUYaIbHBIX (PaKTOPOB MOYKET
OBITH ITOIOXKUTE/IBHBIM (T. €. HarpeBaTh IIOBEPXHOCTb 3eMJIH) WIH
OTPHULATE/IBHBIM (T. €. OXTaXKIATh TOBEPXHOCTH 3eMJIH).

C.1 Ha6mo0aemvie usmenerust 6 KOHUEHMPAUUSX
NOTHOCHIbIO NepeMEIAHHbIX 8 2TI00ATbHOM Macuimabe
NAPHUKOBDIX 24308 U 8 PAOUAUUOHHOM B030elicneuLl

B TedyeHue ThICAYM JIeT OO HavajJa HMHAYCTPUAJIBHOHN 3PbI
KOHIIEHTPAIINU [TAPHUKOBBIX Ia30B B aTMocdepe 0CTaBaInCh
CPaBHUTENIBHO MOCTOAHHBIMU. OIHAKO € TeX IOp KOHIIEHTpa-
UMM MHOTMX IIAPHUKOBBIX Ta30B BO3PAaCTaJd IPSAMO WIM
KOCBEHHO I10]] BO3[IENICTBUEM [EATEIHOCTH Y€/I0BEKA.

B tabmuiie TP-1 npencTaB/eHbl B KauecTBe MPUMEPOB HECKOIBKO
MAPHUKOBBIX Ta30B U B 000OIIEHHOM BHIE OTPaKeHbI UX KOH-
ueHTpanuu B 1750 r. u B 1998 1., ux usmeHenue B TeyeHue 1990-x
TOJIOB U MPOJO/DKUTEILHOCTD UX COXpaHeHus B atMocdepe. Bxmaj
TOTO WIM MHOTO BU/A B PAUAI[MOHHOE BO3MIEICTBIE HA U3MEHe-
HMe KIMMAaTa 3aBUCUT OT MOJICKY/IIPHBIX PaIUallMOHHBIX CBOMCTB
KOHKPETHOTO T'as3a, BeIMYMHbI YBETHYEHHUS €ro KOHIEHTPALMU B
arMocdepe U BpeMeHH COXPaHEHWsI JaHHOTO BUIa B aTMocdepe
nocie ero Boibpoca. [locnednuii gaxmop — 8pemMs CoXpaHeHus
NAPHUK0B020 2A3a 8 ammocdepe — SBASEMCST XAPAKMEPUCMUKOT,
umeroujeli ouenv 6onvUloe 3HAUeHUe OIS NOAUMUKY, M. €. 8bI6pOCHI
NAPHUK08020 243a, KOMOPbILl 007120 COXpAHeMcs 8 ammocdepe, s6-
JAOMCS KBA3U-HeoOpamumbim Oeilcmeuem, 8credcmaue KOmopo2o
ycmotiuugoe paduayuonnoe o3deticmeue Oydem COXPAHSMbCS 8
meueHue decsTmunemuil, CMonemutl Uy moicsiuenemuil, npexcoe uem
ectmecmeerHble NPOUECCoL CMO2YM YCPAHUMb 6bI0poUIeH HblE 8 AMm-
Mochepy Konuuecmaa KOHKPemHoeo napHuK0802o 2asd.
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eyokucw yenepooa (CO,)

Konuenmpayus CO, 6 ammocepe 6o3pocna ¢ 280 manl 3 6 1750 e.
0o 367 manl 6 1999 o. (31 %, mabnuya TP-1). Huxozda
konyenmpauus CO, He 6bi1a CMOnb 6bICOKOL, KAK Ce200HS, 6
meueHue nocaeoHux 420 000 nem u, 6eposimHo, 6 MmeueHue
nocneonux 20 man nem. Temnuvl 603pacmanus KOHUEHMPAYUU 6
nocnedHue cmonemusi ABATOMCST OecnpeyedeHmMHbIMU, HO
Mmenvueti mepe 3a nocnednue 20 000 nem (pucynox TP-10).
Nsotomnusiit coctraB CO, u HabmomaeMoe yMEHbIICHHE
kucaopona (O,) IOKa3bIBAIOT, YTO HAOMONaeMOe yBeIHYeHUe
koHneHtpanun CO, 06BACHAETCA ITABHBIM 0O6pasoM OKHC-
JICHMEM OpraHMYEeCKOro YIJIEpOofia B IIpoliecce CXKUTaHUs
HCKOIIaeMbIX BUIOB TOIUIMBA, @ TAKXKe YHUYTOXKEHUEM JIECOB.
Bce 6osee pacudpsonuiicss KOMIUIEKT ITaJeOfaHHBIX 06
arMocdepe, TOTyIeHHBIX TP H3YIeHNH HAXOIAIIIXCS B JIbJE
ITy3bIPHKOB BO3/yXa, 3a IIEPHOJ, B COTHH THICAY JIeT obecrie-
YHBaeT OCHOBY [UIs BBIBOJA O IOBBIIICHUH KOHIIEHTPAILIUI
CO, B nnaycrpuanpayio apy (pucynox TP-10). IToseiieHue
koHneHTpaiuit CO, B MHIYCTPHAIBHYIO 3Py IO CPAaBHEHHIO C
OTHOCHUTE/IBHO CTabwIbHbIMU KoHIeHTparmsamu CO, (280 + 10
wH'l) B IpemiiecTByonme HECKOMBKO THICAY JIET, ABISAETCH
o4yeHb 3aMeTHbIM. CpefHHe TEeMIIbl YBEJIMYEHUs B IIEPHON, C
1980 r. cocraBmmu 0,4 %/rom. ITO yBelIW4YeHHe SBIACTCSH
cregctBueM BpIOpocoB CO,. bonplias dacTe BBIOPOCOB B
nociaengHue 20 JIeT cBA3aHa C C)KUTaHMEM MCKOIIaeMbIX BUIOB
TOIUIMBA, a OCTajabHasA 4acTh (10—30 %) o6bsACHSAETCA U3Me-
HEHUSIMH B 3€MJIETIONb30BAaHUU, OCOOEHHO YHUUTOKEHHEM
necoB. Kak mokasano Ha pucynke TP-9, CO, sasmaercs
OCHOBHBIM ITaPHUKOBBIM I'da30M, BO3HUKAIOIIIUM B pe3y/IbraTe
IesITeIbHOCTH 4Ye/OBEKa, C PATUAI[MOHHBIM BO3IECHCTBUEM B
HacrosIee BpeMsa B 1,46 Br-Mm~2, yto coctasisgeT 60 % ot
o0111ell BeTMIMHBI U3MEHEHUN B KOHIICHTPAIUSAX BCEX TOJITO
COXPAHSAIOIIUXCS U TIEPEMEIIAHHBIX B IJI06aTbHOM Maciitabe
MMAPHUKOBBIX I'a30B.

Hannvie npsimoix usmepenuil konyenmpayuii CO, 6 ammocgepe,
nonyerHvle 3a nocnedHue 40 nem, NOKA3LIBAIOM, UIMO KONEOAHUS
memnos nosviwenust konyenmpayuu CO, 6 ammocepe no 200am
ABAAOMCA Becoma 3Hauumenvhvimu. B 1990-x 200ax exce2o0Hvie
memnot ysemumerus konernmpauuu CO, 6 ammocipepe 8apvuposaniicy
om 0,9 0o 2,8 man1/200, umo sxsusanenmmo 1,9—6,0 mml/200. Takue
rOJOBbI€ U3MEHEHUsI MOTYT ObITh OTHECEHbI CTATUCTHYECKH K
KPaTKOCPOYHO! U3MEHYHUBOCTH KJIHUMATa, KOTOPast BIMsIET Ha
cxopocts noroiieHuss CO, us arMocdepsr U ee BHICBOOOXK-
menust obpatHO B arMocdepy okeaHamu u Cyimeii. Hausbic-
e TeMIbl HOBbIlIeHns koHneHTpanuun CO, B atMocdepe
MPUXOAWINCh OOBIYHO HA TOObI AKTUBHOTO IIPOSIBICHUS
apneus Inb-Hunbo (tekcrosoit 6mox TP-4). Otu Gonee
BBICOKHE TEMIIBI YBEJIWYEHHUs KOHI[EHTPALMU MOXKHO
TOCTOBEPHO OOBACHUTH yMeHbIIeHHeM mornomenus CO,
cyureit (WIM merasMpoBaHHEM CyIM) B rombl Imb-Hunbo,
MpEBBIIIAIONINM TeHJEHIIMI0 oOKeaHa mnornomars CO, B
60/IbIIIEM KOJIMYECTBE, YeM OOBIYHO.

> KOHIEHTpAallMM MaJbIX Ta3oBBIX COCTAB/SIONIUX aTMOCGEPHI TPUBENEHbl 37IECh B BUJlE MOIAPHOI NOMM (MOMAPHOE OTHOIIEHHUE
KOHLIEHTPALMil KOMIIOHEHTOB CMECH) Ia3a [0 OTHOILEHHUIO K CyxoMy Bosayxy (mma~1 = 106, mipa~! = 10, rpna-1 = 10-12). Armocepras
Harpyska ykasaHa 37iech Kak o01mas macca rasa (Hanpumep, Mt = Tg = 1012 g). I'mo6anbHblit KpyroBopoT yrrepona Boipake B PgC = I'tC.
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Tabnuya TP-1. ITpumepvr KoHUeHMPALUTI NHAPHUKOBBIX 24308, HA KOMOPble 0KA3bI6Ae BAUsHIUE 0esMeNbHOCHb YeN06eKd.
[OcHosano na enase 3, mabnuya 4.1]

CO, (nByoxucr CH, (meTaH) N,O (sakucp  X®Y-11 (x1opdrop- roy-23 CE, (mepdrop-
yIIepona) asora) yriepon-11) (runpodrTop-  MeraH)
yrrepon-23)
KoHuenTparus B MIPUMEPHO PUMEPHO HPUMEPHO HOJIb HOJIb 40 tpmm!
JIOMHITYCTPUATHHYIO 280 mra! 700 mapp! 270 map!
apy
Konnentparus B 1998 1. 365mmm 1745 mapn! 314 mnpn! 268 Tpmal 14 tpmm! 80 Tpmu-!
TeMITbI U3MEHEHUS 1,5 mmaY/ 7,0 mpnl/ 0,8 mapm1/ -1,4 Tpa!/rop 0,55 TpmH-l/ 1 tpna!/ron
KOHI_IeHTpaLII/II/Ib rog? rom? rop, rop
Bpems coxpaneHus B
arMocepe 5-200 net¢ 12 nerd 114 nerd 45 ner 260 net >50 000 neT

3 Temmb! Kosebamuch B mepuog, 1990—1999 rr. mexxay 0,9 ma~1/rop u 2,8 miupn-!/ron pus CO, u Mexxay 0 u 13 mapa-!/ron mis CH,.

Temmbl paccunTansl 3a nmepuoz 1990—1999 rr.

¢ HuKaKoro eIuHOro cpoka coxpaHeHus B arMocdepe mist CO, ompere/ieHo GbITh He MOXKET, IIOCKO/IbKY IIPU Pas3/IMYHbIX IIPOLIECCAX €T0

YCTPpaHEHHUA €T0 IOIVIOINEHUE UAET Pa3HbIMU TEMIIAMU.

4" 3ror CPOK COXpaHeHUsI B aTMoc(epe OBUI OIpene/ieH KaK «BpeMs afalTallii», B KOTOPOM YIUTHIBAETCS KOCBEHHOE BIIHSHIE

KOHKPETHOTO ra3a Ha BpeMs CBOETO COOCTBEHHOTO CyILIECTBOBAaHNUSA B aTMOCd)epe.

ITo Odannvim HabnodeHuss 3a ammocgepoii menepo MOMCHO
paccuumamo 3a nocnedHue 08a Oecsmunemus me 4acmu
konyenmpayuti CO,, komopovie gospacmanu 6 ammocpepe u
noenowanuce cyuwieti u oxeanom. B rabnmuue TP-2 npencrasien
r1o6anpHbi 6amanc CO, 3a 1980-e rogs! (KOTOPBII 6IH30K K
6ajaHCy, PacCUMTAHHOMY C IIOMOIIBIO MOJEIM OKEaHOB U
npencrasrenHoMy B BIIO), a takxe 3a 1990-e romsr. [Ipu
pacderax 9THX [ABYX OaJaHCOB HCIOJb30BAJIMCh JJAHHBIE
M3MepeHUIT yMeHbIlIeHUs cofepxaHus kucrtopoga (O,) B
arMocdepe u nosbitenus KoHmeHTpanuii CO,. Pesynsrarst
pacyeToB IO TaKOMY METONY COIJIACYIOTCS C pe3yabTaTaMu
IOPYTHX aHAIM30B, OCHOBAHHBIX Ha U30TONHOM cocTase CO, B
atMocdepe, a Tak)Ke C HE3aBUCHUMbBIMU OLIEHKAMH, OCHOBaH-
HBIMH Ha JaHHBIX H3MepeHMIt comepxxanus CO, u 13CO, B
Mopckoil Bope. bamanc 3a 1990-e rogbl OCHOBAaH Ha TOJIBKO
YTO TMOABUBIIMXCA pe3yabTaTaX M3MeEPeHUN U ABIgeTCS
OGHOBJIEHHBIM BapuaHTOM OajaHca 3a mepuon 1989—1998 rr.,
PacCYUTAaHHOTO C MCIOJAb30BaHUEeM MeTomonoruu BIO mas
CrenuanpHoro noxiaaga MI'DUK o 3emternonb3oBaHuu, U3Me-
HEHUN 3eMJIENO/Ib30BaHus U jiecHOM xossiictBe (2000 1.).
Buocdepa cyIu B 11e/10M [TOMOIHSIACH YIIEPOIOM B TeUeHHUE
1980-x u 1990-x ropmos; T.e. xonudyectso CO,, BBICBO-
O6OX[IeHHOe B pe3y/IbraTe M3MEHEHUsI B 3€MJIEIIO/Ib30BAHUU
(r1aBHBIM 06pa3oOM 3a CYET CBENEHUS] TPOIUIECKUX JIECOB),
60/1ee YeM KOMIIEHCUPOBAIOCh KOTUIECTBOM, ITOTJIOIIEHHBIM
IPYTMMH 3eMHBIMHU IIOIJIOTUTEIAMH, KOTOpPBIe, BEpPOATHO,
HaXoOATCSI BO BHETPONMUYECKON M TPOIMUYECKON 30HAX B
CeBepHOM MOJyIIapuu. B ToM, 4TO KacaeTcsa OIeHOK BBICBO-
6oxxmenns CO, B CBA3H C MU3MEHEHHEM 3eMJIETIONb30BaHUA
(1, COOTBETCTBEHHO, C BeTMYMUHON MOIJIOIIEHHS ero CyIIed),
I HUX BCe ellle XapaKTepHbl 3HAaUMTe/NbHBIE HeoIpe-
Ie/IeHHOCTH.

Modenu, ocHosanHvie Ha yueme npoyeccos (Modenu nogedeHus
yenepoda Ha cyuie U 8 0OKeaHe), NO360NUNU NONYUUMb Npedsapu-
enbHble KonuuecmeenHvle onpedeneHuss MexaHu3mos enobann-
Ho20 Kpyeosopoma yenepodd. Pe3yapratel paGOTBI C MOJEIBIO
CYILIH TTOKa3bIBAIOT, YTO 60O/Iee aKTUBHBII POCT PAaCTEHHIT U3-32
6onee BeIcOKOro comepxkanusi CO, (ymobpenune CO,) u
OCa)KJIeHUE aHTPOIIOTeHHOTO a30Ta B 3HAYUTEIBHON CTEIeHU
crioco6¢TByIoT nortonieHnio CO,, T. e. OHU B IIOTEHIIHAJIE «OT-
BETCTBEHHBI» 3a OIIMCAHHOE BBIIIIE OCTATOYHOE 3eMHOE MOIJIO-
1IIeHHe, HapsLy C IPYTMMM IIpeNIioaraeMbIMU MeXaHU3MaMu,
TaKUMH, KaK H3MEHEHUs B IPAKTHUKE 3eMJICTIO/Ib30BAHUA.
PaccunTaHHOE C IIOMOIIBIO MOfeIell BIMAHNE H3MEHEHUS
KJIMMaTa Ha 3eMHOII MOIIOTUTE/b B TedeHue 1980-x romos
SIBJISIETCS] He3HAYUTE/IBHBIM, @ er0 3HAK HEeOTIpe/ie/ICHHBIM.

Meman (CHy,

Konuyenmpayuu memana (CH,) 6 ammocgepe so3pocau 6
nepuod ¢ 1750 e. npumepro wa 150 % (1,060 mapo-i).
CospemeHnHas koHueHTpanusa CH, sBideTca caMoit BBICOKOH
3a mocenHue 420 000 set. Metan (CH,) — 9TO MapHUKOBBII
ras, BBICBOOOXKJAeMblil KaK U3 €CTECTBEHHBIX (Hampumep
3a60JI04Y€HHbIE 3eMJ/IN), TAK U AHTPOIIOTEHHBIX UCTOYHUKOB
(HampuMep, CeNbCKOe XO3SHCTBO, BUABI [eATEIbHOCTH,
CBSI3AHHOM C INPUPOJHBIM Ta30M U MYCOPHBIE CBAJKH).
Hecxonbko 6oree mOMOBHHBI COBpeMeHHBIX BbiOpocoB CH,
MMEIOT aHTPOIIOTEHHBIM XapakTep. MeTaH ynanseTcs U3
arMocdepsl B pesynbraTe XMMHUIeCKUX peakunil. Kak moka-
3aHo Ha pucyHke TP-11, cucremarudeckue, MpeacTaBU-
Te/IbHbIC Ha IVIOOAJIPHOM YPOBHE M3MEpPEHMs KOHIeHTPalUH
CHy B atMocdepe mpoBomsATcsa ¢ 1983 1., a JgaHHBIE O
KOHIIEHTpalusx B atMocdepe B 60/iee paHHUE TTEPUOMIBI ObITH
IIOJIy4eHbl 110 pe3yIbTaTaM HCCACSOBAaHUI  BO3IyXa,
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Pucynok TP-9. [lio6aibHoe cpenHeronoBoe pafualiioHHOe BO3IEHCTBHE (B1-M~2), BO3HHUKAIOLIIEe BCIENCTBHE psina GaxTopoBs, B IEPUOL C ZOMHIYCTPHATBHOI
anoxu (1750 1.) mo Hacrositiero BpemeHH (koHert 1990-x ronoB — mpumepso 2000 T.) (Yuc/IeHHbIe 3HAYeHHsT IPECTaB/IeHbI Takke B Tabymie 6.11 r1aBbl 6).
ITonpo6Hble 06'bsICHeHMs CM. B IIaBe 6.13. BbIcoTa IPSMOYTOIBHBIX CTOIOMKOB OTPAXKAeT LIEHTPaIbHOE WIH HAMIy4Illee OLIEHOYHOE 3HaYeHHe, B TO BpeMsl
KaK €ro OTCYTCTBHE O3HAYAET, YTO HUKAKas JydIllas OLieHKa HeBOSMOXKHA. BepTHKa/bHast IMHUSA NIPU IIPAMOYTOIBHOM CTOIOMKe, OTpaHHYeHHAst CHMBO/IAMH
«X», 0003HAYAET OLICHOUHYIO BETMUHHY JUAIIa30Ha HEOIIPe/Ie/eHHOCTH, KOTOPBIIL 110 GOJIbIIIel YacTH OLPee/IseTcs Pa3dpocoM B OITy(/IMKOBAHHBIX
3HAYEHMSX KOHKPETHOTO BO3JEICTBUL. BepTHKa/IbHas /IMHNUS BHE IIPSAMOYTO/IBHOTO CTOJIOHKA, OTPaHHYEHHAs CHMBOIAMH «O%», 03HAYaeT BO3EICTBHE, IS
KOTOPOrO HUKAKOM IIEHTPAIbHOM OLIEHKU HE MOKET OBITh TAHO M3-32 HA/IMYUSA OOJIBIINX HeOoNpee/IeHHOCTeN. YKa3aHHbIIH 31€Ch JUAla30H
HEOITpe/ie/IeHHOCTH He MeeT HUKAKOI CTaTHCTHYECKOH OCHOBBI U II03TOMY OT/IMYEH OT COOTBETCTBYIOILETO MOHATHSA, HCIO/Ib3yeMOTO B IPYTHX MeCTax
HACTOAILIETO JOKyMeHTa. [IoKasaTesIb «ypOBHs HayYHOrO MOHUMAHNUS» IPUCBOEH KXKIOMY BO3AICTBYIOLIeMy (DAKTOPY € yKa3aHHeM COOTBETCTBEHHO
BBICOKOT0, CPEJIHET0, HUSKOTO U 04EeHb HUBKOTO YPOBHENL. TO IPeCTaB/IAET CO00I CyOheKTUBHOE CY)KIEHHE O HAJIe)KHOCTH OLIEHKH KOHKPETHOTO
BOS/IEHCTBHS C YIETOM TAKKX (DAKTOPOB, KK TOIYILEHHSI, HeOOXOMMDbIE VIS OLIEHKH BO3/IEVICTBHS, YPOBEHD SHAHMIT O (PUBHIECKUX/XUMITIECKIX
MeXaHHU3MaX, OTPeNIe/SIIOLINX KOHKPETHOE BO3/IEHCTBIE, M HEOIIPENe/IEHHOCTH, CBI3aHHbIE C KOJIMIeCTBEHHON OL[EHKOI KOHKPETHOTO BOSIEACTBHSA (CM.
Tab/mity 6.12). Xopol11o mepeMellaHHbIe TAPHUKOBBIE Ta3bI CTPYIIIMPOBAHBI BMECTE B OFJHOM IIPSIMOYTO/ILHOM CTOIOMKE C yKasaHHeM MHMBUIYaIbHbIX
CpeIHUX BK/IaJIOB COZ, CH4, NZO U T&/IONYI/IEBOAOPONOB (cM. Tabmuiip! 6.1 1 6.11). CKUraHHe UCKOTIAEMbIX BUIOB TOIUIMBA MOAPAs/e/NeHO Ha
KOMIIOHEHTBI «CaXKa» M «OPTaHH4eCKHI YI/IepOl» C OTAe/IbHBIMU HAVTYYIIIIMH OLIeHKAMHU U JUaIla30HAMH. SHAK BO3JEIICTBHUIH, CBSA3AHHBIX C MUHEPA/IbHOM
BUIBIO, SIBJIIETCS CaM IO cebe Heolpe/ieeHHOCThI0. KocBeHHOe BO3IeNiCTBIE, BHI3bIBAEMOE HAXOISAIIMMUCS B TPOIIOCdepe a3po30/IsIMHL, TIOKa I/IOX0
nonATo. To Jke caMoe MOYKHO CKa3aTh O BO3[EHCTBHUY, BOSHUKAIOIIIEM BC/IEACTBYE IONIETOB CAMOJIETOB U CBA3aHHBIX C HUMU HHBEPCUOHHBIX C/IETIOB U
HEPUCTHIX 0OAKOB. 31eCh PACCMATPHBAETCS TOJIBKO «IIEPBBI» TUIT KOCBEHHOTO BJIMSHHUS a9PO30JIEl, T. K. 3TO IIPHMEHNMO B KOHTEKCTe YKHIKHUX 00/IaKOB.
«BTopoit» TUII BIMAHUA SB/IAETCA KOHIENTYA/IbHO BaKHBIM, OTHAKO B 3TOM C/Iy4ae JoBepHe K IOTyYeHHBIM C IIOMOIIBIO MOfe/Iell KOMIYeCTBEeHHBIM
OLIEHKaM O4eHb MaJIo. BosreficTBHe, CBA3aHHOE ¢ BOSHUKAIOIIMMU B pe3y/IbTaTe H3BepP>KeHMIT BY/IKAHOB a9PO30JISIMH B cTpatocepe, CHIbHO BapbUpPYeTCs B
paccMaTpuBaeMblii IEPHOT, U II03TOMY He [TOKa3aHO Ha TaHHO cxeMe (TeM He MeHee, CM. PUCYHOK 6.8). Bce rokasaHHbIe Ha CXeMe BO3/IeICTBYIOLIHe
(bakTOpbI 06/IANAIOT PAas/IMIHBIMK IIPOCTPAHCTBEHHBIMU M CE30HHBIMH CBOMICTBAMH (PHCYHOK 6.7), TAK YTO I0Ga/IbHbIE TOIOBbIE CPEHUE SHAYEHNMS,
IpefICTaB/IeHHbIe Ha JAHHOM CXeMe, He JIAIOT B Pe3y/IbTaTe IIO/IHOM KapTHHBI PafHallnoHHOI HepTypbaryu. OHH IIpeIHasHaYeHbI TOIbKO IS TOTO, YTOOBI
HPECTaBUTh B OTHOCHTE/IBHOM CMbIC/IE [IEPCIIEKTHBY [IePBOTO MOPAKA B I7062/IBHOM CPETHEr0lOBOM MacIITabe U He MOTYT ObITh MCIIOIb30BAHBI /IS
OIIpele/eH s PeaKIK K/IMMaTa Ha O01IHe eCTeCTBeHHbIE /1M aHTPOIIOTeHHbIe BosaeicTayonue hakropsl. Kak 1 B BIIO, 31ech mogaepKuBaeTcst, 4to
HOJIOKUTE/BHBIE ¥ OTPHILIATE/IbHbIE [JI00A/IbHbIE CPETHIE BOSIEHCTBHS He MOTYT OBITh IPOCTO CIOXKEHBI M PACCMATPUBATBCS 3apaHee KaK 00ecedHBatoIIie
6aJlaHC B CMBIC/IE TIOJHOTO IIOOA/IHOTO BIMAHMSA Ha KIMMAT. [OCHOBaHO Ha PUCYHKe 6.6]

U3BJIE4EHHOTO U3 KEPHOB /iblia U coeB ¢pupna. CoBpeMeHHOe  cocTaBmwio 13 wprl. Hukakoro 4eTkoro OGbACHEHMS B KOMH-

npsAMoe paguanuonHoe Bospeficteue B 0,48 Br-m2 or CHy
coctasisieT 20 % oT 06111ero 3HaUYeHHsI PaIUallMOHHOTO BO3-
OEeMCTBUSL BCEX [OITO COXPAHAIOIIUXCA M CMEIIAHHBIX B
106a/IbHOM MacIiTabe IMapHUKOBBIX ra30B (CM. pucyHoK TP- 9).

Codepxcanue CHy 6 ammocepe npodomicaem eospacmams ¢
npubnusumenvro 1 610 mapd! 6 1983 2. o 1 745 mapd-! 6 1998 2., 00naxo
10 0aHHbIM HAOIIOO0eHUT], excee00HOe yBenudeHue 3a dMom hnepuod
YMEHLUIAZOCH. YBemdeHne cofiepxkanus B 1990-x ronax ObUTO 04eHb
M3MEHUMBBIM; B 1992 T. OHO ObUIO OMM3KMM K HymO, @ B 1998 T.

YeCTBEHHBIX ITOKa3aTe/IIX JUIA 3TOH M3MEHYMBOCTH He HaifneHo. Co
BpeMeHH Bbixoma BIIO ObUIO yCOBEpIIIEHCTBOBAHO BBIPOKEHHE B
KO/IMYECTBEHHBIX ITOKA3aTe/IIX HEKOTOPBIX AaHTPOIIOTEHHBIX HCTOY-
HrKoB CH,, Takux HarpyMep, Kak IIPOM3BOICTBO PHCa.

Temnot 603pacmanust cooeprcarust CH, 6 ammocgpepe 00vsicHsiiomcs:
HeKOmOopotl HecOANaHCUPOBAHHOCTNDI0 MeHOY HedoCAamouHo
XOPOWO OXAPAKMEPUI0BAHHBIMU UCOMHUKAMU U HOL0MuUMe-
JSAMU, 4mo Oenaem npoHo3 6YOyuwsux KoHyenmpayuii npobie-
Mmamuunvim. XOTS OCHOBHBIE BK/IfbI B I06ambHbli 6amanc CH,,
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Ta6ruya TP-2. Inobanvnvie 6anatcor CO,(8 PgC/200), ocnosantvie Ha dantvix usmepenuii codepicarust CO, u O, 8 ammocgepe.
Tonoxcumenvivie 8enuduHbl — MO NOMOKU 8 AMMOCHePy; OMPULAMeNbHbLE BeUUHbL NPEOCTNABIITIOM NOo2N0UjeHUe U3
ammocgpepot. [Ocnosano na mabnuyax 3.1 u 3.3]
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BJIO™b
1980—1989 rr.

Hacrosmuit moxmang?
1980—1989 rr. 1990—1999 rr.

YBennuenue B atmocepe 3,3+0,1 3,3+0,1 3,2+0,1
BoI6poch! (CKHUraHUe UCKOIIAeMBIX BUIOB TOTUIMBA, 55+ 0,3 54 +0,3 6,3+ 0,4
IleMEHT )¢

[ToTok «okean-aTMocdepa» -2,0£0,5 -1,9+0,6 -1,7+£0,5
IToTok «cymra-armocdepard -0,2+0,6 -0,2+0,7 -1,4£0,7

CriemyeT UMeTh B BUIY, YTO YKa3aHHBIE B TaHHOM Ta0JIHIle HEOIIPeie/IeHHOCTH COCTAB/ISIOT + 1 cpeiHeKBaipaTHIeCKOM OIIHOKY.
Heomnpenenennocty, ykasanusle B BIIO, coctaBsumi + 1,6 cpeqHeKBagpaTHIecKoit OIIHOKH (T.€. ZOBEPUTEIbHBII HHTEPBAT
npubausuTensHo B 90 %). 3HaUeHMsT HeOIpeeleHHOCTH, B3siTble U3 BIIO, 6bUIH OTKOPPEKTHPOBAHBI 1O T 1 cpenHeKBagpaTHIeCcKO
omn6xu. CTomIOMKM OIIMOOK 03HAYAIOT HEOPee/IeHHOCTD, @ He MEeXXTOIOBYIO U3MEHUYUBOCTh, KOTOPas 3HAYUTETbHO OOJIbIIIe.

B npexxHux 6anancax yrepona MI'OUK Ha ocHOBe Moze/ielt pacCYMTBIBATIOCH OMIOIIEHHE OKEaHOM, a ITOTOK «CyIIa-aTMocdepar
OIIpeNesIsA/ICS 3aTeM ITyTeM BBIYUTAHUA.

CocTaB/sIoIIas BBIOPOCOB OT COKUTAHUS MCKOIIaeMbIX BUIOB TOIUIMBA 3a 1980-e rozpl mepecMoTpeHa ¢ HeGOIbIINM ITOHIKEHUEM
YPOBHA 3a Iepuop, co BpeMeHu Bbixofa BIIO.

d Tlorox «cy1ra-atMmocgepa» IpeacTaBisieT co60it 6asaHC MTOTOKUTETFHOTO TepMa B pe3y/IbTaTe U3MEeHEHHsI 3eMJIEII0Ib30BAHIS 1
OCTAaTOYHOTO 3¢MHOTO [IOMIONIEHHs. DTH [Ba TepMa Pasne/uTh HEBO3MOKHO JIMIIb HAa OCHOBE COBPEMEHHBIX JAHHBIX aTMOC(ePHBIX
n3MepeHwit. Mcronb3ays pesynpraThl He3aBUCHMBIX aHAIM30B I OLIEHKH KOMIIOHEHTA M3MEHEHNs 3eM/IeTI0/Ib30BAHNUS 32 TIEPHUOT,
1980—1989 rr. MO>)KHO TIOACYUTATH CIIEAYIOIIee OCTATOYHOE 3eMHOE IIOITIOIIeHNe: M3MeHeHne 3eMyienonb3oBaans — 1,7 PgC/ron
(0,6—2,5); ocrarounoe semHoe noroenue — 1,9 PgC/rox (-3,8—0,3). lanHbIX 1151 cpaBHeHHsI 32 1990-¢ TObI TOKa He MMEeTCsI.

BEPOATHO, Y)Ke OIpeNie/ieHbl, GOIBIIMHCTBO U3 HUX OCTAIOTCH
BeCbMa HEOIpele/IeHHBIMH B KOJIMYeCTBEHHOM BBIPAXKCHUU
BBHJLY TPYJHOCTEI B OIIpe/ie/IeHUH TeMIIOB BBIOPOCOB U3 BeChMa
PasHOOOpasHBIX OHOCQEpHBIX HMCTOYHHKOB. OTrpaHHMYeHHS,
CBsA3aHHBIE C HEJOCTAaTOYHO XOPOIIEH XaPaKTEPUCTUKOM H
KOJIMYeCTBEHHBIM OIIpefie/IeHHeM aKTHBHOCTH MCTOYHUKOB CHy,
IPeIATCTBYIOT IPOrHOSHPOBaHMIO KoHueHTpanuit CH, B
armocdepe B Oyaymiem (M, COOTBETCTBEHHO, €ro BKIaja B
PaMalliOHHOE BO3NEHCTBHE) JUIA JI0O0T0 3aJaHHOTO CLICHAPUS
AHTPOIIOTeHHBIX BEIOPOCOB, OCOOCHHO B CBA3H C TeM, YTO KaK Ha
IIPUPOIHBIe BBIOPOCHL, Tak U Ha ymaaenue CH, MoxeT okaszaTh
3HAYUTE/IBHOE BIMAHNE N3MEHeHHEe KIUMara.

3axucv asoma (N,0)

Konyenmpayus saxucu asoma (N,O) e ammocgepe nocrmosiro
603pACANA 8 UHOYCPUATILHYIO 3Py U Ce200Hs oHa Ha 16 % (46 mapdl)
6onvuie, wem 6 1750 2. CeromuAmHAa KoHueHTpausa N,O camas
BBICOKAs 3a IOC/IeTHNUe, Kak MUHUMYM, 1000 seT. 3akuch azota —
9TO ellle OfMH IIAPHUKOBBIN Tas, BBICBOOOXKIAIOIIINIICS KaK U3
IPUPOIHBIX, TAK ¥ M3 aHTPOIIOTeHHbIX MCTOYHUKOB, M MCYE3aI0-
muit 13 aTMocdepsl B pesy/brare XUMHUYECKHX peakumil. Kos-
nentpaunu N,O B armocdepe MPONO/DKAIOT BO3PACTaTh CO
ckopoctbio 0,25 %/rom (1980—1998 rr.). B aT0i1 MOBBIIIIATETHHOIM
TeHIeHIMH KoHmeHTpauuit N,O HabmomaloTcss 3HaYHUTeTbHbIE
MEXTOJIOBble KOJTeOaHUsI, HAPUMeEP, B TEMIIaX eXeroJHOTO
yBeluueHus B epuop ¢ 1991 r. mo 1993 r. HabmonaNIOCh CHIDKe-
Hue Ha 50 %. [Ipennonaraemple IPUYUHBL 3TOTO BECbMa PasHO-
00pas3HBl: YMEHBIIICHHE HCIIO/Ib30BAHMUs A30THBIX YAOOpEHMI,
yMeHbllIeHie OMOTeHHBIX BBIOPOCOB M 0o0see 3HAUUTETbHBIE
notepu B crparocdepe BCIEICTBHE M3MEHEHHUI B UPKYIALUH
Hoj, BAUAHUEM H3BepkeHHH BymkaHoB. C 1993 r. yBemmueHue
konrentpanuit N,O B arMmocdepe BO3BPaTWIOCh K TEeMIIaM,
6onee GIM3KMM K TeM, KOTOpble Habmomamiuch B 1980-x ropmax.

Xota 3T HabmonaeMble MHOTONETHHE KOMeGAHUS TO3BOIMIN
MOTYy4YUTh HEKOTOPOE IOTEHIMAJIbHOE IPECTaBICHHE O TeX
TIpoIieccax, KOTOphIe yIpasAioT moseneHneM N,O B aTMocdepe,
MHOTOJIETHHE TPEHABl IOBEIEHHS ITOTO IIAPHHKOBOTO Tasa
OCTAIOTCA B 3HAYUTEILHOI CTEIIeHH HeOObACHEHHBIMIL

I'nobanvrviii 6ananc cooepucanus 3aKucu asoma Noay4un iy4uiee
npedcmasnenue, wem 6 BJIO, o0naxo wHeonpedenenHocmu 6
3HAYEHUAX 6bIOPOCO6 U3 OMOENbHLIX UCIHOYHUKOB 6Ce euje
ocmaromcsi 0060vH0 Gonviiumu. Y13 eCTeCTBEHHBIX HCTOYHHKOB
N,O, 1mo oneHkaM, BBICBOOOXKHaeTcA NpuOIU3UTEnbHO 10
TgN/ropn (1990 r.), mprveM Ha IOJIO HOYB IPUXOLUTCS IIPUMEPHO
65 %, a Ha oMo oKeaHOB — mpumepHo 30 %. Hossle, 60iee
TOYHBIC OIECHKHU BI)IGPOCOB 13 aHTPOIIOT€HHBIX HCTOYHNKOB
(cempckoe XO3SMCTBO, COKMIAaHHME OMOMACCHI, IPOMBIIUICHHAS
IesITebHOCTD, BBIPAIMBAHME KPYIIHOTO pOTATOrO CKOTA),
CBUIETEIbCTBYIOIIee O BbICBOOOXKAeHUH npuMepHo 7 TgN/rox,
[O3BOIMIN HOMYyIUTh Oosee cOaTaHCHPOBAHHBIE OLEHKH
HCTOYHUKOB/TIOTTIOTHTE el 110 cpaBHeHHIo ¢ BJIO. Tem He MeHee,
C MOMEHTA TPOBeNeHMs TMOCIENHEN OIEHKH HeOOXOMUMOoe ISt
IIPOTHO3MPOBAHUA IIOHMMAaHWE IIOBENEHUA OTOr0 3HAYMMOTO,
[OIT0 COXpaHAWIIErocs B armocdepe HapHUKOBOTO rasa
YAYUIIMIOCh HEHAMHOTO. PainariiOHHOe BO3IENCTBHE OIIeHH-
Baetcs B 0,15 BT-M~2, 4T0 cocTapiseT 6 % OT 06IIell BeTMIMHDI
PAIMAHOHHOTO BO3MIEHCTBHUS OT BCEX MOMTO COXPAHSIOIINUXCA U
IIEpEMEIIAHHBIX B I‘}IO63JH)HOM MacmTa6e IIApHUKOBBIX Ta30B
(cMm. pucynox TP-9).

Tanoudyenepodvt u podcmeennvie coeOUHeHUS

Konyenmpayuu 6 ammocepe mHoeux u3 maxux 24308, Komopuie
SBNSTIOMCST 00HOBPEMEHHO 030HOPA3PYUAIOWUMY U NAPHUKOBbLMU
easamu, 160 ymenvwaromes (XOY-11, XPY-113, CH;CCl; u CCly),
nubo ysenudusaromcs Gonee mednennvoimu memnamu (XPY-12) 6
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omeem HA coKpaujeHue vl0POCO8 C02NACHO NPEONUCAHUIM
Monpeanvckoeo npomokona u npunoxceHuil k Hemy. Muoeue us3
amux 2anoudoyenepo008 SBAAIOMCI makie paouayuoHHo
AKMUBHLIMU, 007120 COXPAHAIOWUMUCS 8 ammocepe nap-
HUK08bIMU 2a3amu. lajonmyrnepomsl — 3TO YITIepOIHBIE
coenuHeHus1, copepxkaiiue ¢Grop, XI0p, 6POM WM HOf.
EfMHCTBEHHBIM HMCTOYHUKOM BBIOPOCOB OONBIIMHCTBA ITHUX
COEIMHEHUI SBIAETCA MeATeNIbHOCTh 4YeloBeKa. lamous-
YIIepOAibL, COTepyKaliye XI0p (HarmpuMep XI0p@Topyrieponst
— X®Y) u 6pom (HarmpuMep TagOHbI), BHI3BIBAIOT UCTOIIIEHIE
030HOBOTO CJI0sI B cTpaTrocdepe U KOHTPOIUPYIOTCS COIIACHO
MomnpeanbckoMy mporoxony. O6liiee comep)kaHHe O30HO-
PaspyLIAOIINX ra30B B Tporocdepe TOCTUIIO CBOErO ITHKA B
1994 1. u Temephb MOCTeNeHHO yMeHblaeTcsa. Comep)kaHue B

arMocdepe HEKOTOPBIX OCHOBHBIX MAPHUKOBBIX TaJIOUIYTIIE-
POIOB NOCTUIJIO CBOETO ITHKa, KaK 3TO IoKazaHo st XPY-11
Ha pucynke TP-12. Konnenrpanuu XOY n xy10pyrieponos B
Tponocdepe COINACYIOTCS C 3apPeTMCTPUPOBAHHBIMU BBIOPO-
camu. [anonayrieponsbl BHOCAT B pPaiMallMOHHOE BO3JECTBHE
Bxaz B 0,34 Br-M~2, yTo coctasiser 14 % ot panuanoOHHOTO
BO3MIEMICTBUSL BCeX IIOOANBHO IepeMeNIaHHbIX MapHUKOBBIX
rasos (pucynok TP-9.).

ITo OanHvim HAOM00eHUl, KoHyeHmpayuu 6 ammocpepe
sewecms, 3amewaroujux XY, sospacmarom u Hekomopvle U3
amux coeduHenuii seasomcs napuuxosoimu easamu. Copep-
KaHue rugpoxnopdropyrieporos (IXDY) u rumpodrop-
yoepono (I'®Y) BospacTaeT Kak pesylbraT MPOMO/DKEHUS
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Pucynox TP-11. a) 3menenue B
conepxanun CH, (MomstipHast nosst, B Mupa-!
=10"9), oTIpefie/ieHHas TI0 KepHaM /IbJIa,
¢bupHy 1 06pasiam Bosayxa, 3a IOCIENHIE

1 000 nteT. PaguarimonHoe BO3eiCcTBIE,
aNIMpOKCUMUPOBAHHOE 10 JTMHEHHOM IIKajIe
3a IIepHO]L C JOMHYCTPHATIbHOM 3PBbI,
HaHeCeHO Ha IpaBoif ocu. b) [no6anbHOE
ycpenHeHHoOe conepkanue CH,

(c M3MEeHEHUSIMH 10 MeCSIIIaM) U COIepIKaHHe
CH, ¢ ycTpaHeHHeM Ce30HHOTO (hakTopa
(crmaxkeHHast IMHMA) 32 HepHOx ¢ 1983 r. o
1999 1. ¢) TeMIIbI €KETOTHOTO YBETMIEHHs
(mpn-Y/ron) copeprxanus CH, B mro6anpHOiM
armoccepe 3a mepuon ¢ 1983 r. mo 1999 1.
(BKJIIOYUTENBHO), PACCIUTAHHbIE KaK
MIPOM3BOJIHASL OT IIPEICTAB/IEHHON BbIIIe
KPHBOI1 TPeH[Ia C yCTPaHeHHeM Ce30HHOTO
dbakropa. HeonpeneneHHOCTH (TYHKTHPHbIE
JIMHMM) COCTaBJIAIOT * 1

Cpe€oHEKBAPATUIECKOE OTKIOHEHUE.

[OcHoBaHO Ha pucyHKe 4.1]
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60/iee paHHUX BHU/OB HCIIOJNIb30BAHUS, a TaK)Ke MX HCIONb-
30BaHUs B Ka4eCTBE BEIECTB, 3aMelaromux XOY. Hanpumep,
KoHIeHTpauua ['PY-23 B mepuop ¢ 1978 1. mo 1995 r. Bospocna
60ree 4eM B TpH pasa. [TockoIbKy COBpeMeHHbIe KOHIIEHTPa-
UMM CPaBHUTEIbHO HU3KH, cerofHAIIHUI BKaag [QY B
PaIuallMOHHOE BO3MAEHCTBUE SBJIAETCS OTHOCUTE/IBHO He-
6ombium. CeropusirHuil Bkiran [XDY B papnannoHHOe
BO3MIEMCTBHE TaK)Ke CPaBHUTENTbHO HEOOJBIIION, a OyoyIue
BBIOPOCHI 3TUX Ta30B OrPaHMYMUBAIOTCA MOHpeanbCKUM
IIPOTOKOJIOM.

Heppmopyenepoovt (IIDY, nanpumep CF, u C2Fy) u eexca-
¢pmopud cepvt (SFg) 6bic606010a0mest U3 AHMPONO2EHHBIX
UCTNOYHUKOB, YPE36LIMATIHO 007120 COXPAHSIIOMCS 8 ammocdepe U
SBNSTIOMCST AKMUBHBIMU  NOJIOMUMENIMY  UHPPAKPACHO20
usnyyenus. I10aToOMy 3TH COelUHEHHS, HaXke IPH OTHO-
CUTEe/IbHO HeOOJIBIINX BBIOpOCAX, 06/IaIal0T TOTEHIUAIbHOM
BO3MOXHOCTBIO BJIMATH Ha KJIMMAT B TE€YE€HHE IIPOIOJI-
XHUTeIbHOro Bpemenun B Oymymem. Ilepdropmeran (CF,)
coxpaHsgeTca B arMocdepe Kak MuUHHMYM 50 000 jer. OH
BbICBO60)KIIaeTCH 13 IPUPOAHBIX HCTOYHUKOB; OJHAKO COBpeE-
MEHHbIE€ AHTPOIIOT€HHBbIE BbI6pOCbI IIpEBBINIAIOT €CTECT-
BEHHBIe BBIOPOCHI 9TOro raza B 1000 wiu 60see pa3 U MIMEHHO
M3-32 HHUX IIPOMCXOOUT HabIIomaeMoe YBeIHYEHHE ero
koHIeHTpanuu. lexcadropun ceprr (SFy) aBnsgerca B 22 200
pa3 6onee 3¢ PeKTUBHBIM IMaPHUKOBBIM TasoM, yeM CO,, B
pacyete Ha KmaorpamMMm. CoBpeMeHHbIe KOHLIEHTPalluU B
armocdepe odenp Mmanbl (4,2 TpnE-l), omHako y HuX
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sHaunTenbHbIe Temnbl pocta (0,24 tpau~!/rom). Ha ocuose
IIEPECMOTPEHHBIX NAaHHBIX O NPONAa’KaX U XpaHEHHUU MOXXHO
CIoeJIaTb BBIBOM, YTO Ha6HIO,HaeMI)IC TEMIIbI pOCTa KOHIIEHTpa-
tun SFg B arMocdepe XOpOLIO COIZTACYIOTCH € COOTBETCTBYIO-
LIIUMHU BBIOPOCAMU.

C.2 Habnto0aemvle usmeHenust 6 0py2ux paouayuoHHo
3HAYUMDIX 2a30X

Ammocepnotii 0301 (O3)

Oson (O3) sensgemcs 6axHviM NAPHUKOBLIM 2430M, NPU-
cymcemeyouwum Kax 8 cmpamocepe, max u 8 mponocgepe.
Ponb 030Ha B papmaiiuoHHOM 6amaHce aTMOCepbl CUIBHO
3aBUCUT OT TOM BBICOTBI, HAa KOTOPOH IIPOUCXOLAT
U3MEHEeHHUs B KOHLEHTpaluaXx o30Ha. VM3MeHeHUS B KOH-
LIEHTPAlMAX 030Ha BapbUPYIOTCA TaKXKe UM B IPOCTPAHCT-
BEHHOM pacupezeneHuu. [lasee, 030H He ABIsAETCS Ta3oM,
HEIIOCPeCTBEHHO BbIOpachiBaeMbIM B atMmocdepy, a
obpasyercs B camoit armocdepe B pesyrbrate ¢GoTO-
XUMHUYECKUX IIPOLECCOB, B KOTOPBIX YYaCTBYIOT KakK
€CTEeCTBEHHbBIE, TAK M AHTPOIOIEHHBbIE BEIeCTBA — €ro
npepiiecTBeHHUKHU. [locie cBoero oOpasoBaHus B
aTMocdepe 030H COXPAHAETCsI B Hell CPABHUTENLHO HETOJITO,
B Te€4eHHUEe IIPOMEXYTKOB BPEMEHU OT HECKO/IbKUX HELENb 10
HEeCKOJIbKUX MecsAleB. BcermencTBue 3TOro OljeHKa pajaua-
LIMOHHOM POJIM O30Ha ABIAETCA 6ostee CIOKHOI U ropasmo
MeHee OIIpeNeIeHHOM, YeM [JId Ha3BaHHBIX BBIIIE [OJTO
COXPAHSIOIIUXCS U ITePeMEIIaHHbIX B T/I06aIbHOM MacIitabe
IIAaPHUKOBBIX ra30B.
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Pucynox TP-12. Tno6ansHoe cpennee copepxxanue (ITIIT) XPY-11 (CFCI3) B armocdepe B meprox ¢ 1950 1. 1o 1998 1., paccunTaHHOE Ha OCHOBE

CIIO)KeHHBIX TAHHBIX H3MEPEHMUIL i PesyIbTaToB Mofie/Iell BEIOpocoB. Paguannonnoe Bosneiicrie XPY-11 mokasaxo Ha ocu crpasa. [OcHOBaHO Ha

pucyHke 4.6]



Texnuueckoe pestome 0oknada paboueti epynnut I

Habniodasueecs: ucmoujeniie 03006020 CI0S 8 cmpamocepe 6
meyeHue 08yxX NOCIEOHUX OecAmunemuti npueeno K ompuuya-
menvHomy 030eticmauto 6 0,15 + 0,1 Bm-m2 (m. e. 603nukna men-
OeHuyust K OXAAN0EHUI0) 8 CUCTEMe «HOBEPXHOCHIb-POnochepar.
B momomHuTensHOM mOKMame K HayyHOH ouenke MIOUK mop
HasBaHueM «V3MeHeHue kauMara, 1992 r.» cooOIanoCh, 4TO
HCTOIIIEHNE O30HOBOTO C/IOSI IIOJ BIMSIHHEM aHTPOIOTEHHBIX
TaJIOUIYI/IEPOIOB BeleT K OTPHLATETbHOMY paiHalliOHHOMY
Bo3feiicTBrI0. OIleHOYHbIe 3HAYeHHsI, TOKAa3aHHbIe Ha PHCYHKe
TP-9, Heckonbko GOJIbIIIE IO BEMTHMYHMHE, YeM 3HAUEeHUsI, IPUBe-
nerHble B BIIO, 4TO CBfA3aHO C MPOJO/DKABIIMMCS MCTOLICHHEM
030HOBOTO CJI0Sl B TeYeHHE IOCIENHUX IATH JIET, U SIB/ISIIOTCS
6oJtee ompeyeIeHHbIMY, TOCKOIbKY OBUIH MONTYYeHbI Pe3y/IBTaThI
MOJIETUPOBAHUS B paMKax 0oJiee 3HAYMTENTBHOTO Pslia UCCIIEN0-
Bauuil. MccneqoBaHus ¢ HMCIONb30BaHUEM Mopenell o0ei
LUPKY/SIIMU [OKa3bIBAIOT, YTO HECMOTPS Ha HEOXHOPOIHOCTB
HCTOLIECHNA 030HA (HAaIIpHMep B HIDKHEM CJIoe CTPaTocdeprl B
BBICOKMX IIMPOTaX) TaKoe OTpPHUIATeIbHOE BO3/IEHCTBHUE
COOTHOCHTCSI C yMEHbIIEHHEM IPU3EMHON TEMIIEPaTypPhI
MIPONOPIMOHALHO BeIMYMHE OTPULATENBHOTO BO3IEHCTBHS.
TakuMm 06pasoM, 3TO OTpHUIIATEIBHOE BO3NEHCTBHE B TeUCHHE
IBYX TOCTETHHMX AECATHIETHH COATaHCHPOBANIO HEKOTOPYIO
YacTh IOJIOKUTENTBHOTO BO3JIEHCTBHS, KOTOPOE BO3HUKAJIO IOJL
B/IMSTHHMEM JIO/ITO COXPAHSIOIIMXCS U IOTHOCTHIO IIEpPeMelIaHHbIX
B I7100aIbHOM MaciuTabe IMapHUKOBBIX ras3oB (pucyHok TP-9).
OCHOBHBIM HMCTOYHHUKOM HEOIPENIe/ICHHOCTH TIPH OLIEHKE
OTPHUIIATe/IBHOTO BO3MEHCTBHUSA SBISAIOTCS HENONHbIe 3HAHUA 00
HCTOIIIEHNM 030HA OKOJIO TPOIIOIAy3bl. PacueTsl ¢ MOMOIIBIO
MoOfie/iell IIOKa3bIBAIOT, YTO YyBeIWYEHHE IPOHUKHOBEHUS
ynbTpadHOIeTOBOrO0 M3MydeHus: B Tpomocdepy B pesy/brare
HCTOLICHUA 030HOBOTO C/I0S B CTPaTOCdepe BelleT K YBeTMICHHIO
TEMIIOB yIaJleHHA Takux rasos, kak CH,, u3 aTMocdepsr,
YCHIMBAs TeM CaMBIM OTPHIIATE/IbHOE BO3JICHCTBHE, CBS3aHHOE C
HCTOIIIeHNEM 030HA. EC 030HOBBIN C1oM B Oyaymux aecs-
THIETHSX BOCCTaHOBUTCS Oaropapst JevicTBUI0 MoHpearIbcKoro
IIPOTOKOJIa OTHOCHTEJIHHO COBPEMEHHOTO YpPOBHS, Oymyiuee
paiualMOHHOE BO3JEHCTBHUE, CBA3AHHOE CO CTPATOCHEPHBIM
030HOM, CTaHeT, COIJIACHO TIPOTHO3aM, TI0JIOXKUTE/THHBIM.

Inobanvhoe cpednee paduayuonmoe 6o3deiicmesue, c6A3aHHOE C
ysenudenuemM mponocepHozo 030HA 6 Nepuod nocie OOUH-
OycmpuanvHoti 3pol, Y8eAUHUNO, COACHO OUEHKAM, 603-
Oeticéue, C6A3AHHOE C AHMPONOLEHHLIMU NAPHUKOBLIMU
easamu, Ha 0,35 + 0,2 Bm-m2. ITO 03HAYaET, YTO TPOIOC-
(epHBIT 030H ABIAETCA TPeTbUM HaubojIee 3HAYHMMBIM
MapHUKOBBIM razoM nocite CO, u CH,. Oson o6pasyercs B
pesynbTare (POTOXMMHYECKUX PpeakIUil, ¥ ero Oymymiue
M3MeHeHHs OyIyT OIpele/IATh s, CPenH IPOYero, BEI6pocaMu
CH, ¥ 3arpAsHAOMINX BeIeCTB (KaK OTMEYEHO HIDKE).
KoHueHTpanuu 030Ha pearupyioT CpaBHHTEIBHO OBICTPO Ha
M3MeHEHHs B BEIOpOCaX 3arpA3HAIONINX BelecTs. Ha ocHoBe
OTpaHWYCHHBIX [aHHBIX HaOMIONEHUII U pPe3yIbTaTOB
MOJIe/TIPOBAaHNUSA B paMKaX HeCKOJIbKUX UCC/ICTOBAHUN CleIaH
OLICHOYHBI BBIBOJL O TOM, 4TO COIepXKaHUe TPorocdepHOro
030Ha YBe/IMYIWIOCH B IIEPUOJ IIOC/Ie JOMHIYCTPHAIBHOM 3PbI
npuMepHO Ha 35 %, NMpuUYeM B HEKOTOPBIX PErMOHAX 3TO
yBe/lMdeHHe ObUIO 6OJbllle, a B HEKOTOPBIX — MeHbIIe. B
mepuop ¢ cepenuHbl 1980-X rogoB HAGIIONANIOCH HECKOIBKO
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IIOBBIIIICHUI KOHIIGHTPALlUIl 030Ha B IVIOOAJIBbHOM TPOIOC-
depe B 6OIBIINHCTBE U3 TeX HECKOJIBKHUX OTHA/ICHHBIX TOYEK,
IZle TaKOe U3MepeHUe pery/spHo nposogurca. Tor ¢axt, 4To
TaKoe [TOBBIIIIeHHe He Habmoanoch Hayi CeBepHOI AMEpHKOH
u EBpomoil, MOXHO CBf3aTh C OTCYTCTBHEM JUIUTEIBLHOTO
YBeJIMYeHUA BBIOPOCOB BeIeCTB-IIPEAIIeCTBEHHIKOB 030HA C
9THX KOHTHHEHTOB. [ Tp1 3TOM TaHHBIE ¢ HEKOTOPBIX CTAHITHI
B A3UM CBUETENTBbCTBYIOT O BO3SMOXHOM YBEINYEHUH COfIEp-
JKaHUA TPOIOC(HEPHOrO 030HA, YTO MOXKET OBITH CBA3AHO C
yBe/IM4eHHeM BEIOpocoB B Bocrounoit Asuu. brarogaps Tomy,
YTO Tellepb IPOBOAUTCA OOJbIIe MCCACHOBAHHI C HCIIOJb-
30BaHHEM MOfIe/iel, YeM paHbIIe, JOCTOBEPHOCTb OIIEHOK
BO3JIEHCTBHA TponochepHOro 030Ha BO3pocia. TeM He MeHee 3Ta
TOCTOBEPHOCTD BCE K€ TOpasno MeHbIIle, YeM UL MOTHOCTHIO
IlepeMelIaHHbIX ITAPHUKOBBIX Ta30B, XOTA M OOJBILIE JOCTO-
BEPHOCTH OLIEHKH BO3IEHCTBUSA adposoeil. Heompenenennoctu
BO3HUKAIOT M3-3a OTPAaHUYEHHOCTH HH(MOPMAIUU O pacIpe-
TeIeHUAX 030HA B TOMHIYCTPHUAIBHYIO 3PY M OTPaHHYEHHOCTU
nHbopMayy, HeOOXOIUMON [JISI OLIEHKH CMOJICTMPOBAHHBIX
106aJIBHBIX TPEH/IOB B COBpEMEHYIO apy (T. e. mocie 1960 1.).

[a3v1 monvko ¢ KocBeHHVIM PAOUAUUOHHBIM B030elicnauem
HeckombKo XMMHUYECKH aKTHBHBIX Ta3oB, BKTIOYAs XHMH-
YecKM aKTUBHBIe pasHOBHEHOCTH azoTa (NO,), MOHOKcHI
yrrepopa (CO) u nerydne opranndeckue coenuaenus (JIOC),
JaCTUYHO PEryTHpYIOT OKUCIAIONIYI0 CIIOCOOHOCTDH TPOIIOC-
depsr Tak ke, KaK ¥ cofiepKaHNe 030HA. ITH 3arpA3HAIOIIIE
BEINIeCTBA JIEHCTBYIOT B KaueCTBE KOCBEHHBIX MapHHKOBBIX
ra3oB, OKasbIBas CBOE BIMAHHE He TOMBKO Ha O30H, HO WM Ha
BpeMs CyllecTBOBaHUA B atMocdepe CH, u mpyrux mapHU-
KOBBIX Ta30B. Bri6pocsr NO, u CO ompenengioTcs nesTenb-
HOCTBIO Je/I0BeKa.

Momokcud yenepooa onpedensemcsi KAk BANCHbIL KOCBEHHDbLIL
napHuxosoiti 2a3. OCyIIecTBIeHHbIE C IOMOIIBIO MOJe/IelT pacye-
TBI IIOKa3bIBAIOT, 4TO BBIOpoc 100 Mt CO 9KBUBaJCHTEH B
CMBIC/Ie TIepTypOanuii, BbI3bIBAEMBIX NAPHUKOBBIMU TasaMu,
BeI6pocy npumMepHo 5 Mt CH,. Conepsxarue CO B atmocdepe
HaJl CEBEPHBIM IIOTYIIAPHEM IIPUMEPHO B IBA pasa IIPEBBIIIAET
9TO Coliep>KaHHe B IOKHOM IONYIIAPHU U B TeYeHHE BTOPOMH
NOJMOBHHBI XX CTONETHA OHO IIOCTOSHHO BO3PAcTaIo Iapas-
JIeJIBHO € TIPOLIeCCOM MHIYCTPHAIM3AIMU U POCTOM HACe/ICHUA.

Xumuuecku axmusenvle pasHosudHocmu asoma NO u NO,
(cosoxynnocmv  komopvix o0603Hauaemcs NO,) saeasromcs
KTI0UeBbIMU COOUHEHUIMU 68 XUMUL MPonochepvl, 00HAKO UX
o6ujee paduayuonHoe BrUSTHUE 8Ce euje MPYOHO Onpedenumv 6
KonuuecmeeHHvlx nokasamesnsx. Baknoe sHadeHune NO, B
PalUaIllMOHHOM 0aJlaHCce CBA3aHO C TeM, YTO IOBBIIIICHHE KOH-
neHTpanuii NO, HapyIIaeT CyliecTBOBaHHE HECKOIbKUX
TMAPHUKOBBIX Ta30B; HAIIPUMeEpP, IPOHMCXONAT YMEHBIIICHUS B
KOHIIeHTpanusax MeTaHa U XOY u yBemueHUs B CONEpP’KaHUU
o30Ha B Tpomocdepe. OcaxueHUs IpoRyKToB peakuuu NO,
ynobpsitoT 6uocdepy, Crroco6CTBYsI TEM CaMbIM YMEHBIIIEHHIO
xoHneHTpanui CO, B arMocdepe. YBe/mIdeHNs KOHIIGHTPaIUi
NO,, 3arrporrosupoBaHHbIe Ha rrepuof, 2100 I., XOTs X U TPYTHO
KOJINYECTBEHHO OIPENe/INTh, IPUBENYT K 3HAYUTE/IbHBIM
U3MEHEHUAM B KOHIICHTPAIUAX TAPHUKOBBIX I'a30B.
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C.3 Hab6nto0aemvie u cMoOenuposanvie UsMeHeHUS 6
aspo3onsnx

Asposonu (HaxopslIuecs B BO3IyXe MHUKPOCKOIHYECKUE
YaCTHULBI U KAIUIM), KAK U3BECTHO, B 3HAYUTEIBHOM CTENeHH
BIMSIOT Ha pagualMOHHBI OGamaHc 3emin/atMocdepsl.
PanuanuoHHOe BIMsHHE adPO30Jell IPOMCXOAUT [BYMS
Pas/IMYIHBIMH IIyTSAMH, & UMEHHO: (i) IpsAMOe BIUsAHHE, IIPH
KOTOPOM a3pO30JIM CaMU PAacCeMBAOT ¥ IIOIIOLIAIOT
COJIHeYHOe U TeIUloBoe uHpakpacHoe uamtydenue, u (ii)
KOCBEHHOE BJIMsIHHE, KOIZa adPO30JH BHUIOU3MEHSIOT
MUKPOQHU3UIECKHE W, COOTBETCTBEHHO, pajUallMOHHbIE
CBOJICTBa 00/IAKOB U MX KOJIMYECTBO. A9p030/IH 06pasyoTcs B
pesyJbrare MHOXKECTBa IIPOLECCOB KaK eCTeCTBEHHOTO
(BK/IIOYast MbUIeBble OYPU M BYJIKAHWYECKYIO IEeSITeIbHOCTD),
TaK M AHTPOIIOTEHHOrO (BKJIIOYAsl CXKMIAHHME MCKOIAeMBIX
BUJIOB TOIUIMBa M GHOMAacchl) Xxapakrepa. KoHueHTpamuu
TporochepHbIX aspososeil B arMocdepe, KaK IIPencTaB-
JISIETCSI, BO3POCIH B IIOCTIEHUE TOIBI BCIEACTBUE YBeIMIEH s
AHTPOIIOTEHHBIX BBIOPOCOB YaCTHI[ U T[d30B — HX Ipel-
IIIECTBEHHHUKOB, CIIOCOOCTBYSI T€M CAMBIM PaiHallHOHHOMY
BO3/leficTBUIO. Bosblnass 4acTe aspososeil HaXOmUTCA B
HIDKHEM CjI0e Tporocdepsl (Ha BBICOTE MeHee HEeCKOIbKHX
KIWIOMETPOB), IIPH 9TOM PafiHAl[MOHHOE BIMSIHHE MHOTHX
a’po30JIell UYBCTBUTENBHO K BEPTHKAJIBHOMY paciipe-
IesleHNI0. A3p030/H, HaXomsICh B aTMocdepe, IOIBEePraloTcs
XUMHYECKUM U PU3UIECKUM U3MEHEHHUSIM, 0COOEHHO BHYTPH
00J1aKOB, U YHAIAOTCI U3 arMocdepbl B GOJBIIMX KOJIH-
4eCTBaX M CPABHUTENBHO OBICTPO aTMOCGEPHBIMU OCATKAMU
(kaK IpaBWIO, B TedeHHe ONHOI HelenH). BerencrBue cronb
KOPOTKOTO BpeMeHH MpeGbIBaHUS B arMocdepe U HEOH-
HOPOZHOCTH MCTOYHHMKOB a3PO30JIM  PaclpefesioTCs
HEOIHOPOIHO B Tpomocdepe, IPU 3TOM UX MaKCHMalbHOE
KOJIMYECTBO OCTAETCS OKOJI0O MCTOYHUKOB. PanmamuoHHOe
BO3IEICTBYE, CBI3AHHOE C a9PO30JISIMU, 3aBUCHUT HE TOIBKO OT
9TOTO IIPOCTPAHCTBEHHOTO PAaCIpeNe/ieHHs, HO TaKXXe U OT
pasMepa, GOPMBI U XUMHIECKOTO COCTABA YAaCTHUII, @ TAKXKE OT
Pa3IMYHBIX acCleKTOB (Hampumep o6pasoBaHUsI 00IaKOB)
TUAPOTOTMYECKOTO IIMK/IA. YUUTHIBAsA HaJIUYHE BCEX OTHX
(akTOpOB OBUIO OYeHb TPYHHO KaK C TEOPETUYECKON TOYKU
3peHHs, TAK U C [pPUMeHEHHeM [aHHBIX [PAKTHIECKHUX
HaO/IIOIeHNIT, IOTYYUTh TOYHYIO OL[EHKY 9TOTO BO3/IEHCTBUSL.

Tem He meHee, Y0anocy 000UMBCS 3HAUUMENLHBIX YCNEX08 6
YAYUUIEHHOM onpedeseHUl NPAMO20 GAUAHUS WUPOKO20 psida
pasnuunbix asposzoneti. B BIO paccMmaTpuBanoch npsmMoe
BJIMSIHHE TOJBKO TPeX PasHOBUAHOCTEH aHTPOIIOT€HHBIX
a9po307Iell, a UMEHHO: CyIb(aTHBIX adpO30Jeil, adpO30/eil OT
CKUTaHMsI GHOMACCBI M YePHOTO YIylepona (FIH CaXK1) OT CKUTAHHUS
MCKOIIaeMbIX BHIOB TOIUIMBA. Ha ceromHsIIHMiT [eHb JaHHbIE
HaO/IIONICHMIT TIOKA3a/I, YTO KaK B YIIEPONMCTBIX adpPO30JIIX OT
COKHTaHMs VICKOIIAEMbIX BHJIOB TOIUIMBA, TaK U B YIJIGPONUCTBIX
a9pO30/ISIX OT OKUraHUS OGHOMACCHI, BKHOE 3HAYEHHE HMEIOT
opraHudeckre BeiecTsa. B mepuon mocre Boixona BIIO, 6raromaps
BK/IIOYEHUIO OLIEHOK COfIEpXKaHHUsI OPTaHUYECKHUX YIJIEPOITHBIX
a’pO30/Ieil OT CXKHUIaHUA MCKOIIAeMBbIX BHUIOB TOIUIMBA,
YBEINYMWIOCHh 3HaYeHHe IPOTHO3UPYEMOI 06IIIel OIITHYeCKO
TOMIIUHBI (1 IOCIENYIOIIEr0 OTPULIATe/IBHOTO BO3MEHCTBYA),
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CBSI3aHHOUM C NPOMBIIIUIEHHBIMH aspo3oiasaMmu. [Iporpecc,
DOCTUTHYTBIN B 00/1aCTH IIPOBeNeHNUsT HaOMIOIeHNiT U paboThI
C MOEIAMHU A3PO030JIell U U3Ty4eHUs, IIO3BOIIIN MOTyIUTh
KO/IMYECTBEHHBIE OILIEHKU 9TUX OTHEIbHBIX KOMIIOHEHTOB, a
TaK)XXe OIeHKY [AMalla30Ha PagUallMOHHOTO BO3IEHCTBUA,
CBSI3aHHOTO C MHMHEPAJBbHOIN IBUIBIO, KaK 9TO IMMOKAa3aHO Ha
pucynke TP-9. [Ipamoe paguaiuonHOe BO3[EHCTBHE, COTIAC-
HO olleHKaM, coctaBisier -0,4 Br-m2 misa cynbdaros, -0,2
Br-M™2 s asposoneit or cxuranus 6uomaccsl, -0,1 Br-m2
UL OPTAaHUYECKOTO YIepola OT COKUTAaHMSA MCKOIIaeMBbIX
BUIOB TorwtuBa u +0,2 Br-Mm~2 s a3po30J1eil B BU/Ie YEPHOTO
yIjepona OT CKHTaHHUA HCKOIMAeMBIX BUOOB ToIvmBa. [Ipu
9TOM, OIHAKO, HEOIpeNe/IeHHOCTU OCTAIOTCS CPaBHUTEIBHO
60/pIIMMHU. DTO CBS3aHO C TPYOHOCTSAMH B OIIpeNe/IeHUU
KOHLEHTPALUi U pallalliOHHBIX XapaKTePUCTUK adpO30ei
B atMocdepe U IOU adpPO30JIel, UMEIOIIUX AHTPOIIOTEHHOE
MIPOUCXOXKAEHNE, B YaCTHOCTH OIpele/ieHHe HUCTOYHUKOB
YIJIEpOOUCTBIX a3p030Jieil. DTU HEONpele/IeHHOCTH BemyT K
3HAYUTEIbHBIM PACXOKICHUAM (B IHAIIa30HE OT JBYX [0 TPeX
pas) B OIpee/IeHUH HarpyskM M K 3HAYMTEIbHBIM PaCXOXK-
IEeHUSIM B OIIpene/ieHnH BEPTUKAIBHOTO pacupenereHus (B 10
pas). Ilnoxo ompemeseHbl B KOMUIECTBEHHOM OTHOIIEHUU
Tak)kKe aHTPOIOTEHHBIE a’PO301M B BHAe NIbUIA. JlaHHBIE
HaOIIONIEHNIT CO CITyTHUKOB BMECTeE C pe3y/IbTaTaMU PacieToB
C TIOMOIIBIO MOIeIeNl MAlOT BO3MOXXHOCTb WIeHTU(UIH-
poBaThb HPOCTPAHCTBEHHOE IIPUCYTCTBUE OOIEro aspo-
30/IbHOTO PAfIMAIIMOHHOTO BJIMSIHUS Ha YUCTOM Hebe; OMHAKO
KOTMYeCTBEHHbIEe IMMOKa3aTe/Iu MPU 3TOM BCe eIle OCTAIOTCS
HeoIlpee/IeHHBIMU.

Ouenxu KoC6eHHO20 PAOUAYUOHHO20 6030elicteust 1noo
BAUAHUEM AHMPONOEHHVIX AIP0307eli ocmaromes npobne-
MAMuuyHbIMU, XOMS NONYydeHHble 6 X00e HAON00eHUT
c6UdeMeNbCMEa YKA3LIGAOM HA OMpPUUArmenvHoe KoC8eHHoe
8030eticmaue noo AUSHUEM A3P0307eil 8 mennvix oonaxax. s
OILIEHKA KOCBEHHOI'O BO3IEVCTBMSA adPO30JIEN CYIIECTBYIOT
ABa Pa3/IMIHBIX ITIOAX0AA, 8 UMEHHO: OMIITUPUIECKNE METOIBI 1
MEXaHHUCTUYECCKHUE METOJIbI. HepBbIe 13 HUX IIPUMEHSIJIUCD /IS
OLI€HKHN BJIMAHUA ITPOMBINUICHHBIX anOSOHefI, a BTOpbIE —
IUIL OLIEHKU BIHUSHUS CyIb(aTHBIX a3spo30Jieil, a TaKxKe
YIZIEPOOMUCTBIX adpO30/I€ll OT C)KUTAaHUA MCKOIAEMBIX BUIOB
TOIUIMBA U a3PO30JIel OT CKUTaHUA 6MoMacchl. B mornonnenme
K 9TOMY HUCIIO/Ib30BAIMCH ¥ MOAE/IN KOCBEHHOI'O BIINAHUSA UIA
OII€HKHU BJINAAHUA IIEPBOHAYA/IBHOTO U3BMEHEHUS B pa3Mepax u
KOHIIEHTPaLMsAX Karenb (IepBOr0 KOCBEHHOTO B/MSHUSM), a
TAK)K€ BIINAHUA ITOCTIENYIONIETO U3SMEHEHN S B UHTEHCUBHOCTH
0CaIkoB (BTOPOTO KOCBEHHOIO BJIMAHUA). PesynbraTel
HCCIEIOBAHNUI, NPOWITIOCTPUPOBaHHbBIe Ha puUCYHKe TP-9,
IIPeNICTABIIAIOT OO0 SKCIEPTHYIO OLICHKY IHMAaIlasoHa Iep-
BOTO U3 9THUX BIMAHUIL 3TOT IUAIIA30H B HACTOALIEM JOK/Iafle
HECKOJIbKO IIHpe, 4YeM IpefcTaBieHHbI B BJO; pamma-
ITHOHHAA HepTypéauHH, CBA3aHHAsA CO BTOPBIM KOCBE€HHBIM
BJINAHVEM, UMEET TOT JK€ 3HAK U MOXKET MMETHb Ty JK€ BEIMN-
YHHY, 9YTO U IIEPBOE BIINAHUE.

Kocsennoe paduayuonnoe enusinue asposoneil, co2nACHO
cogpeMeHHbIM npedcmasnenusm, Oelicmeyem makxie HA
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nedsaHvle 00/aKa U 007aKA 8 CMEUAHHOM COCTOSHUU, XOMS
senuvuHa 1100020 MAK020 KOCBEHHO20 BAUAHUSL HEU3BeCHa;
npU MOM e20 3HAK, BEPOSITNHO, ABITEMCS NONOKCUMENbHbIM. B
HACTOsIIIlee BpeMsl He TPEICTAB/ISETCS BO3MOKHBIM OIEHUTh
KOJINYeCTBO aHTPOTIOTeHHBIX JIEHSHBIX SIep. 3a UCK/TIOYeHUEM
XOJIONHBIX Temueparyp (Hmwke -45 °C), mpu KOTOPBIX, IIO
MPEANOIOKEHUAM, MpeobragaeT TOMOTEHHAs HYKIHAIHA,
MeXaHU3Mbl 00pPa30OBaHMs JIbla B 3TUX OOJaKax IOKa ellle
HEU3BECTHBI.

C.4 Hab6nto0aemvie usmereHus 6 0pyaux
AHMPONOo2EHHBIX 6030elicmeyowux paxmopax

Hsmenenue semnenonvsosanus (anv6edo)

VsMeHeHUs B 3eMJIENOIb30BAaHUU, OCHOBHBIM MOMEHTOM
KOTOPBIX SAB/IAETCS CBENEHUE JIECOB, TIPUBE/H, KaK MIPENCTaB-
JIETCS, K OTPULIATE/IbHOMY PaJHal[HOHHOMY BO3JENCTBHIO B
-0,2 + 0,2 Br-m 2 (pucynok TP-8). Camoe 3HauuTenbHOE
BJIMsIHUE, TIO OIIEHKAM, HAGMIOMAeTCs B BBICOKUX IIMPOTAX.
ITO CBSA3AHO C TeM, UTO CBEIEHME JIECOB TIPUBEIO K 3aMeHe
MIOKPBITBIX CHETOM JIECOB CO CPABHUTEbHO HUSKUM ajIb0emo
OTKPBITBIMU, TIOKPHITHIMU CHETOM MPOCTPAHCTBAMU C Gosee
BBICOKMM anb6eno. [IpuBenenHas Bhlllle OlleHKa OCHOBaHA Ha
pe3y/IbTaTaX MOJEIUPOBAHUs, B XOIe KOTOPOrO CYIeCTBO-
BaBILIUII B NOWHAYCTPUAIBHYIO 3Py PACTUTENIbHBII [TOKPOB
ObUI 3aMeHEH COBPEMEHHBIMH CTPYKTYpPaMH 3€MJIEIONb-
3oBaHus. ONHAKO YpOBeHb 3HAHUIT 00 9TOM BO3JEHCTBUU
OYeHb HM30K, U B OTHOIIEHUM ITOTO BOSIEHCTBUA IPOBO-
IWIOCH TOPA3IO0 MEHbIIlE UCCIENOBAHUI, Y€M B OTHOIIEHUU
Ipyrux GakTopoB, paCCMAaTPUBAEMBIX B HACTOSLIEM [TOKIIATIE.

C.5 Haobnt00aemvie u cmodenuposantvie UsmMeHeHUst 6
COMHeuHO U 8YTKAHUHECKOT AKIMUBHOCTU

Paoduayuonnoe 6030eticmeue KAuMAmuveckoi cucmemvl 100
BAUSHUEM USMEHEHUS KONUYECMBA CONHEUHO20 U3NYHeHUS
cocmasuno, no oueHkam, 6 nepuod c¢ 1750 e. no nacmosiujee
spems 0,3 + 0,2 Bmm2 (pucynox TP-8), u 6onvwuas wacmo
31020 UIMEHEHUS, N0 OUEHKAM, NPULUTACL HA NEPEYI0 NONOBUHY
XX cmonemus. OCHOBHBIM HCTOYHHMKOM BCEH SHEPTHH B
KIIUMATHYeCKON cucTeMe 3eMJId  SIBJISIETCS W3JIydeHwue,
npuxomsiee or Comana. COOTBETCTBEHHO, KONeGaHUs B
COJTHEYHOM M3JTYIeHUH ABJSAIOTCS (DaKTOPOM PAIHAIIHOHHOTO
BO3MEHCTBUA. AGCOTIOTHOE 3HAYEHHE CIIEKTPAIbHO IPOUH-
TerpupoBaHHOro obiero conHeyHoro wusaydenuss (OCH),
MPUXOMISINET0 Ha 3eMJII0, KaK M3BECTHO Ha CErOMHSAIIHUN
JleHb, COCTaBsAeT TpuMepHo 4 Br-m2; mpu sTOM TpOBO-
IAIecs HadyMHasg ¢ KOoHIAa 1970-X romoB HaOMIONEHUA CO
CITy THUKOB CBHIIETENBCTBYIOT 006 OTHOCUTENbHBIX KOJIEOAHMSIX
B XOfle TMOCIAENHUX NBYX |l-JIeTHUX ITUKIOB COMHEYHOM
aKTHBHOCTHU IpUMepHO Ha 0,1 %, 4TO 5KBUBaJICHTHO U3MEHe-
HMIO PaIMaIMOHHOTO BO3MEHCTBUS TpuMepHO Ha 0,2 Br-m2,
Hapme>XXHBIX [OaHHBIX TPAMBIX HU3MEPEHUIH COMHEYHOTO
M3JTyYeHUs 3a TIEPHO] 10 Havaia MPOBeIeHUs HaOTIONEeHUI CO
CITlyTHUKOB He uMeetcsa. Kome6anus B TedeHue 60osee mpono-
JKUTEbHBIX TEPUONOB MOIIM OBITH TOPasno OOIbIIUMHU,
OJTHAKO METOJIbI, MCIOMb3yeMble JUIA BOCCO3NAHUSA UCTOPH-
vyeckux 3HadeHnii OCH Ha OCHOBe KOCBEHHBIX HAOIOMEHUI
(nmampumep, 3a msatHamu Ha CojHIE), He ObBUIM [O/DKHBIM
obpazom mpoBepenbl. KomebaHUs COMHEYHOTO H3TydeHHS
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MIPOSIBJISIIOTCS TOPA3ZI0 3aMeTHee B YABTPadHOIETOBOI YaCTH
CIIEKTPA, a UCCIENOBAHUSA C UCIIOIb30BaHUEM MOJIENEN KIN-
MaTa IO3BOJIAIOT IPENIIONIOKUTD, YTO BKIIOYEHNE NAHHBIX O
KOJIeOaHUSAX CIEKTPAJbHO Pa3pPeIIeHHOI0 COMHEYHOTrO H3JTy-
YeHUs1 U 06 U3MEHEHUSAX COINEPXKaHUs 030HA B cTparocdepe
non, BausHueM CoONHIIA MOXET CHenaTh 0ojiee pearbHBIMU
pesy/nbraThl MONEIMPOBAHUA BIUAHUA U3MEHYMBOCTU COJI-
HEYHOI'O W3JIy4eHMs Ha KIMMAaT. BbUIM H3JI0KEHBI TaKXe
NIPENCTaB/IeHNUA U O IPYTUX MeXaHU3MaX YCWIEHUS BIUAHUA
ConHIla Ha K/IMMaT, OTHAKO OHHM He MMEIOT HaJeXKHOU Teope-
THUYECKOW WM YYUTHIBAIOILIEN JaHHbIE HaOII0NEeHUI OCHOBBI.

Asposonu, mosiBisAOLIHecss B crTparocdepe B pesymbrare
M3BEp)KeHUI BY/IKAHOB, BBI3BIBAIOT OTPHIIATEIbHOE BO3IEHCT-
BHe, KOTOpO€ COXpaHSeTCs B TedeHMe HeCKOMbKux jeT. Hec-
KOJIBKO U3BEPKEHUI BYJIKAHOB IIPOU30LIIIO B ITepHOAbI ¢ 1880 I.
mo 1920 r. u ¢ 1960 r. mo 1991 1., a c 1991 r. usBepKeHU
BY/IKAHOB He ObUIO. YBeJIMUEHHOE CONEp)KaHHe adpo30yeil B
crparocdepe BCIENCTBHE U3BEP)KEHMIT BY/TKAHOB, HAPSAY C
HeOOJIBIINMH KO/IeOGAaHUSIMU COJTHEYHOTO HM3/TydYeHUsI, TOCITY-
KWIM TPUYUHON HETTO-OTPULATEIBHOTO €CTeCTBEHHOTO
PaIMaIMOHHOTO BO3NENCTBUA B TeUeHHe IOCIeTHHUX ABYX, a
BO3MOYKHO JJa)Ke ¥ IMTOC/IeTHUX YeThIpeX NeCATUIeTUIL.

C.6  Bosmoscnocmu 2100a10H020 nomenieHust

Paduavuonmoe 6030eilcmsue U B03MONCHOCMU 27100ANbHO20
nomennenus (BI'TI) npedcmasnenvt 6 mabnuue TP-3 Ons
pacuuperroeo psida 2asos. BITI — aTo Mepa OTHOCHTETFHOTO
PagHalMOHHOTO BIMSIHUS KaKOTO-T1O0 3aJaHHOTO BeIleCTBa
B conoctaneHnn ¢ CO,, IPOMHTETPUPOBAHHOTO MO BBIOPaH-
HOMY BpeMeHHOMY TOpn30HTY. K HOBBIM KaTeropusM rasoB B
tabnmuue TP-3 otHOcsaTC dTOopHUpOBaHHBIE OpPraHUYECKHUE
MOJIEKY/IbI, MHOTHE M3 KOTOPBIX SBIAIOTCA 3pupamu, KOTo-
pble, IO IIPEAIIONOKEHUAM, 3aMeIIaloT TaJOUIYyIIepOIbL.
Hexotopste BITI xapakTepusylooTcs OOMBIIMMHU HeOIIpene-
JIEHHOCTSIMH, YeM [IpyrHe, 0COGEHHO B OTHOIIICHHUH TeX Ta3oB,
OTHOCHUTEJIbHO KOTOPBIX ITOKa ellle He IOIydYeHbl IonpoOHbIe
nMaboparopHble TaHHbIE O BPEMEHU MX COXPAaHEHMS B aTMOC-
¢depe. Ipsambre BITI paccuuransl oTHocutenbHo CO, ¢
HCIIO/Ib30BaHUEM YCOBEPILICHCTBOBAHHBIX PAaCYeTOB pajua-
uuoHHoro BosgeiictBua CO,, mpexacrasnenHoir B BJIO
¢dyHxumu pearnposanus Ha UMIynbC CO, M HOBBIX 3HAUECHHIT
IVl pafiMalliOHHOTO BOS3NEUCTBUS M CPOKOB COXPaHEHHs B
arMocdepe psga ramounyrreponos. Kocsennsie BITI, xoto-
pble MOTYT SIBUTBHCSI pe3yJIbTaTOM KOCBEHHOTO pajiha-
LIMOHHOTO BO3JIEVICTBUS, TaK>Ke PACCIUTAHBI JIISI HEKOTOPBIX
HOBBIX Ia30B, BK/II04as OKUCH yriepoaa. [Tpsameie BITI s tex
PasHOBHUIHOCTEN, BpeMsl IpeObIBaHKS KOTOPBIX B aTMocdepe
XOPOIIIO M3BECTHO, OLlCHEHBI B + 35 %, OfHAaKO KOCBEHHBIE
BITI moka ocTaloTcsl MeHee OIpefie/IeHHBIMU.

D. MonenupoBaHue KIMMaTUYeCKOH CHCTEMBI U ee
H3MeHEeHHUI

B mpempImylnux ABYX pasfesaX COOOMIANOCh O COCTOSHUU
KJIMMaTa ¢ JaBHHUX BPEeMeH [I0 HACTOAIIEro [HA Ha OCHOBE
HaOMIONEHUN KIMMAaTHYeCKHX IIepeMeHHBIX U (HaKTOPOB
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Tabauya TP-3. Henocpedcmeentivie nomenyuanst enobanvroeo nomenaenust (I1I'T1) omuocumenvHo dsyoxkucu yenepooa (01s
20308, NPOOONHCUMENLHOCHIb HCUSHU KOMOPbIX Xapaxmepuzyemcst domncHvim 06paszom). ITITI — smo noxazamenv 0nst oyeHKU
OMHOCUMENBHO20 8KAA0A 27100AIbH020 NOMENNEHUS BCAeICMBUe aMmMOchepH020 8bi0poca 1 ke KOHKPemHo20 napHUK08020 243d 1o
cpasHenuto ¢ svibpocom 1 xe dsyoxucu yeaepooda. IITTI, paccuumartvie 0N PA3IUUHBIX BPEMEHHBIX 20PU30OHIN08, NOKA3LIBAIOM
nocaedcmeust nPoOOSIHUMeNLHOCIU HUSHY 8 ammocdepe pasnuunbix 2as3os. [Ha ocnose mabauyot 6.7]

Tas IIpomomxu- IToreHnnnan r;106aIbHOTO IOTEIUICHUS
TEIbHOCTh (BpeMeHHas MePCIIEKTHBA B TOIAX)
KU3HH (rojp1) 20ter 100 ner 500 ner
JIByokwuch yrieposia COy 1 1 1
Merau® CH4 12,0 62 23 7
3akucp a3ota N20 114° 275 296 156
Tunpodropyrieponsr
HFC-23 CHF3 260 9400 12000 10000
HEFC-32 CHF; 5,0 1800 550 170
HFC-41 CHsF 2,6 330 97 30
HEC-125 CHF,CF3 29 5900 3400 1100
HFC-134 CHF,CHF, 9,6 3200 1100 330
HFC-134a CH,FCF3 13,8 3300 1300 400
HEFC-143 CHF,CHF 3,4 1100 330 100
HFC-143a CF3CH3 52 5500 4300 1600
HFC-152 CHFCH,F 0,5 140 43 13
HFC-152a CH3CHE, 1,4 410 120 37
HEFC-161 CH3CHF 0,3 40 12 4
HFC-227ea CF3CHEFCF3 33 5600 3500 1100
HFC-236¢b CH,FCF,CF3 13,2 3300 1300 390
HFC-236ea CHF,CHEFCF3 10 3600 1200 390
HFC-236fa CF3CH,CF3 220 7500 9400 7100
HFC-245ca CH,FCF,CHF; 5,9 2100 640 200
HFC-245fa CHF,CH,CF3 7,2 3000 950 300
HFC-365mfc CF3CH,CF,CH3 9,9 2600 890 280
HFC-43-10mee CF3CHFCHFCF,CF3 15 3700 1500 470
IonHocThIO (PTOPUPOBAHHBIE BUIbI
SFs 3200 15100 22200 32400
CF4 50000 3900 5700 8900
CoFe 10000 8000 11900 18000
CsFs 2600 5900 8600 12400
C4F10 2600 5900 8600 12400
c-C4Fg 3200 6800 10000 14500
CsF12 4100 6000 8900 13200
CeF14 3200 6100 9000 13200
9dups! u raroreHN3NpoOBaHHbIE 3(DHPHI
CH30CH3 0,015 1 1 <<1
HFE-125 CF3OCHF2 150 12900 14900 9200
HFE-134 CHF,OCHF, 26,2 10500 6100 2000
HEFE-143a CH30CF3 4,4 2500 750 230
HCFE-235da2 CF;CHCIOCHEF; 2,6 1100 340 110
HFE-245fa2 CF3CH>OCHEF; 4,4 1900 570 180
HFE-254cb2 CHF,CF,OCHj3 0,22 99 30 9
HEE-7100 C4F9OCH3 5,0 1300 390 120
HEE-7200 C4F9OCH5 0,77 190 55 17
H-Galden 1040x CHF,OCF,0C2F4OCHF, 6,3 5900 1800 560
HG-10 CHF,OCF,OCHF, 12,1 7500 2700 850
HG-01 CHF,OCF,CF,OCHEF, 6,2 4700 1500 450

@  TIITI, BbI3BaHHBIE METAHOM, BK/IIOYAIOT KOCBEHHBIII BK/Iaf cTpaTocdepHoro obpasosanusa H,O u Os.
b Benmummbl a1 MeTaHa M 3aKICH a30Ta — 5TO BPeMst aalITaIlMH, KOTOPOE BK/IOYaeT KOCBEHHbIE ITOCAENCTBHS BRIOPOCA KayKIOTO Tasa i
€ro cO6CTBEHHON IPOO/DKUTEBHOCTH SKU3HN.

BO3JIEICTBHUS, KOTOPblE BBI3BIBAIOT M3MEHEHHE KIMMara. B KOTOpbIl obecriedynBaeT KOMMYECTBEHHbIE OLEHKH OymyIuX
HACTOALLeM pasfiefie JielaeTcsl Mepexon K KIMMary OyAyliero H3MeHeHWIl KIMMaTa, a MMEHHO YHCIeHHBIX Mopenelt. [Tonu-
MOCPENCTBOM OIMCAaHUsI eIMHCTBEHHOTO HMHCTPYMEHTAa, MaHHe HEPreTUIecKOoro 6amaHca CHCTeMbl 3eMiisi Ha 6a30BOM
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yPOBHE O3HAYAET, YTO COBEPIIEHHO IMIPOCTBIE MOMETH MOTYT
00€eCreynTh MIHPOKYIO KOTMIECTBEHHYIO OIEHKY HEKOTOPBIX
I06ATPHO YCPEMHEHHBIX TIEPEMEHHBIX BETHUIINH, OMHAKO 6ortee
TOYHBbIE OIEHKU OOPAaTHBIX CBfA3€l W PErHOHANbHBIX
oAPOOGHOCTEH MOTYT OBbITH ITOTy4eHbI TOJIbKO O1aropaps 6osee
CJIOKHBIM Mofe/siM Kaumara. CIOKHBIM XapakTep MPOLECCOB,
MPOUCXONSIINUX B KIMMATUIECKON CHCTEMe, He IOIYCKAaeT
UCIIOIb30BAHUS IKCTPAIOJISIIIUYA [TPOIIUIBIX TEHEHI[UN I
CTATHCTHYECKUX U TPOYUX YUCTO IMITUPUIECKUX METONOB IS
[TOTyIeHHUs TTePCIIEKTUBHBIX Ol[eHOK. Kmmarimaeckue Mopenu
MOTYT HCITONB30BATHCS I UMUTALUHU PEarnpOBaHUs KIHMATa
Ha pasIMYHbBle HCXOAHBIE ClleHapuu Oynymux ¢GakTopoB
BosmerictBus (pasmen F). AnamoruysbiM o6pasom, s
IIPOTHO3MPOBAHUA Ha/JbHeHIIeN CynbOpl BeIOpoieHHbIX CO,
(T. e. OTHOCHUTENHPHOTO TOIIOMIEHNs PA3TUIHBIMU HAKOIH-
TETSAMH) U OPYTHX HAPHUKOBBIX Ia30B TPEOYETCs] MOHUMAHKEe
COOTBETCTBYIOIINX OMOTeOXMMUIECKUX HPOIECCOB M BKIIIOUe-
HI€ 3TUX JaHHBIX B YUCIIEHHYIO MOJE/Ib KPyTOBOPOTA YIIepOa.

Knumarudeckass Moje/nb — 9TO YIpPOIIEHHOE MareMa-
THYECKOe IpeNCTaBlIeHHe KIMMAaTUYeCKON CHCTEMBbI 3eMIH
(cMm. TexcToBoit 6ok TP-3). To, B KaKOI CTEleHN 9Ta MOJIE/b
MOXeT MMHUTHPOBaTh PEaKLIMIO KIMMaTHYECKOHN CHCTEMBI, B
BeCbMa 3HAYUTE/IbHOM Mepe 3aBHCHT OT YPOBHs IIOHUMaHUS
usnyeckux, reopUUIECKUX, XUMUIECKUX ¥ OUOTOTMIECKUX
TPOILIECCOB, KOTOPBIE YIPABIAIOT KIMMATUYECKON CHCTEMOM.
Co Bpemenu BJIO wuccrenoBatenu mo6MINCh 3HAYUTETHHBIX
OOCTIDKEHUIT B MMHTALMU KIMMAaTHYECKOM CHCTEMbI 3eMJIH
IIpU ITOMOIIU MOfe/Ied. Bo-nepBbIX, B TAHHOM [OKYMEHTE
IaeTcsi KpaTKOe H3/IOKeHHE CYIIEeCTBYIOIIEro MMOHUMaHHUs
HEKOTOPBIX M3 Haubojee BaXXHBIX HPOIECCOB, KOTOPBIE
YIPaBIAOT KIMMAaTUIECKOM CHCTEMOM, M TOIO, HACKOIBKO
XOPOIIIO OHH IIPECTaB/IeHbl B COBPEMEHHBIX KIMMAaTUIECKIX
MoOJensIX. 3aTeM B 3TOM pasfiese MaeTcsi OleHKa oO01eit
CIIOCOOHOCTH COBPEMEHHBIX MOJe/el Me/laTh II0/e3Hble U
MepCIEeKTUBHBIE OLIEHKU Oy/yIero Kaumara.

D.1 Kaumamuueckue npoyeccot u 06pamnvie cés3u

[Tporecchl, MPOUCXOIsAIINE B KIMMATHYECKOM CHUCTEME,
OTIPeNe/ISIIOT eCTeCTBEHHYI0 M3MEHYMBOCTh KIMMATHIECKOM
CHCTEMbI U €€ pearMpoBaHHe Ha IepTypbanuu, Takue, Kak
MOBBIIIIEHNE aTMOC(HEPHBIX KOHILEHTPAIU MapHUKOBBIX
ra3oB. MHorve 6asoBble KIMMAaTHYECKHE IMPOLIECCHI, UMEIO-
1[Me BaKHOE 3HAa4Y€HHE, XOPOIIO U3BECTHBI U MOJIEIHUPYIOTCS
HUCKJIIOYUTENbHO Xopolo. IIpoieccel 06paTHOM CBS3H
YCWIMBAIOT (IIO3UTHBHAs oOpaTHas CBA3b) WIN OCIAOJIAIOT
(neraTuBHast 06paTHasI CBA3b) U3MEHEHHs B pearHPOBaHUH Ha
[IePBOHAYAJIBHYIO MEPTYpOAIUIO M, C/IEIOBATe/bHO, UMEIOT
BeCbMa Ba)KHOE 3HAY€HME [UISi TOYHOTO HMHTHPOBAHUS
9BOJIIOIIMY KTUMAaTa.

Boosmoii nap

OcHosHviM  pakmopom 00pamHoil  c6s3u, 00BACHAIOUJUM
3HAUUMENbHOE NOMeNnieHue, NPOZHOIUpYeMoe KAUMAMU-
4ecKUMU MOOENAMU 6 0meem HA NosbiuleHue KOHUEHMPAyuu
CO,, sengemcs noeviuleHue nokazamens 600AH020 napa 6
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ammocgpepe. I1oBbIIIeHNe TeMIlepaTypsl aTMOC(epsl yBeIu-
YHBaeT ee CIIOCOOHOCTb yIEP)KHBaTh BOLY; B TO e BpeM,
IIOCKO/IbKY OOJIBIIIasg 4acTb aTMOCdephbl ABIACTCA HEJOCTa-
TOYHO HACBIIICHHOM, 9TO He O3HaYaeT aBTOMATHYECKH, YTO
IDO/DKHO IIPOM3OHMTH CaMO IO cefe yBeJIHMYCHUE BOJISHOIO
napa. B paMkax morpaHu4HOro /105 (IPUOIUSUTEIBHO CaMble
Hu3KHe 1—2 KM aTMocdepbl) IPOUCXOOUT YBEIUYCHUE
BOJSHOTO ITapa IO Mepe pocTa TeMIeparypsl. B cBo6onHOI
Tponocdepe BbIIIe ITOTPAHUYHOTO CJIOS, THe HNapHUKOBBII
a¢dexT BONAHOrO Iapa SABIAETCA CaMbIM 3HAYUTEIbHBIM,
OIIpefie/IUTh CHUTYallMI0 B KOJIMYECTBEHHOM IUIaHe 6ojee
cnoxHO. PakTOp 0OpaTHON CBA3HU BOISAHOIO I1apa, COIVIACHO
IDAHHBIM IIOCTCTHUX MOJe/Iell, IPUOIU3UTEIBHO YyIBaUBaeT
IIOTeIUICHHWEe 110 CPAaBHEHHUIO C TeM IIOKa3aTeleM, KOTOPBIM
XapaKTepU30BaJICs OBl YCTOMYMUBBII yPOBEHb BOAAHOIO Hapa.
Co Bpemernu BJIO pocturHyT 60/bBIION IIpOrpecc B IUIAHE
00pabOTKM [aHHBIX O BOIAHOM IIape B MOJEIAX, XOTHA
BBIJIe/ICHYE BJIaTY U3 00/IaKOB IIO-IIPEXKHEMY OCTaeTCs BeCbMa
HeOIIpe[le/ICHHBIM M CYILIeCTBYIOT pPasHOITIACUA MEXIY
MOJIE/TBbHBIMH PpacIpeie/IeHUsAMU BOJSAHOTO Iapa U TeMU,
KOTOpbIe HaOJIIONAIOTCA B PeaIbHOCTH. MOfie/IM B COCTOSHUU
MMUTHPOBATh BJI)KHBIE M O4eHb CyXHe pPerdHoHbI, HaOIo-
ZaeMble B TPOIIMKaX U CyOTpPOIMKaX, a Takoke IPOIecC UX
9BOJIIOIIUY OT Ce30Ha K Ce30HY M M3 TOfIa B rofl. ITO BCeIdeT
YBEPEHHOCTb, ONHAKO HE JlaeT BO3MOXKHOCTH IIPOBEPUTH
OOpaTHBbIE CBA3U, HECMOTPA Ha TO 4YTO OaJaHC KOHKPETHBIX
(aKkTOB CBUIETEICTBYeT B IIOJNb3y MO3UTUBHON OOPATHOM
CBSA3M BONSHOTO IIapa B YCJIOBUAX YHCTOrO Heba, BeIMYMHA
KOTOpPOH COIIOCTaBUMAa C IAaHHBIMH, IOJIY4eHHBIMH B
pesynbrare UMHUTALIUIA.

Ob6naxa

ITomo6HOo TOMYy, Kak 3TO 6BUIO mocie IlepBoro moxmapma
MI'SUK 06 ouenkax B 1990 r., BeposiTHO, camas OOJbIIast
HEOIPEeIeHHOCTh B OyNyL[UX IEePCHEKTUBHBIX OIIEHKAX
K/IMMara CBsI3aHa C OONaKaMHM M HMX B3aUMOJEHCTBUAMHU C
papumaruert. O6/aka MOTYT KaK [OMJIOINATh, TaK M OTPaXKaTb
COJIHEYHYIO pafuaIuio (OXIaKHas, TaKUM 06pasoM, ITOBepX-
HOCTb), ¥ [IOMJIOIIATD, @ TAK)KE UCIIYCKATh U3/TyIeHNe B Hala-
30HE IIMHHBIX BOMH (HarpeBas, TaKUM 06pPasoM, ITOBepX-
HOCTb). KOHKypeHIus MeXay 3TUMH ABYMsI BO3NEHCTBUSIMHU
3aBHCHT OT BBICOTBI, TO/MIIMHBI U PAJUAIMOHHBIX CBOMCTB
061akoB. PamuarinoHHble CBOJCTBA M 3BOIIOLUS OOIAKOB
3aBUCAT OT pACIpefie/leHns1 aTMOC(hEpPHOTo BOMIHOIO IIapa,
BOJISIHBIX Kalle/Ib, YaCTHIEK JIbJd, aTMOC(EPHBIX adpO30JIeil 1
TOMUMHBL 061aKoB. PusHdeckass OCHOBA MapaMeTPH3AI[UH
00/IaKOB 3HAYMTEIBHO YIydllleHa B MOAE/HsIX Omaromapst
BK/IIOYEHHIO 0OBEMHOTO IPEICTABICHUS MUKPODUIUIECKUX
CBOVICTB 00/1aKOB B ypaBHEHUH BOHOTO GanaHca 061aka, XoTs
[IO-TIPEXXHEMY COXPAHMETCsI 3HAYUTEIbHAs HEOIIPEIe/IeH-
HOoCcTh. O6Maka SIBJISIOTCS 3HAYUTENIBHBIM KCTOYHHKOM
[TOTEHIMAIBHOM OIINOKHY [IPY UMUTAIMIX KIUMaTa. Bo3MOoX-
HOCTb TOTO, YTO MOJIEIH CHCTEMATHIECKH HEJOOLEHUBAIOT
[IOIVIOIIEHNE COTHEYHOH O9HEepruyu B O06/IaKaX, OCTAeTCA
CIIOPHBIM BOIIPOCOM. JHAaK YUCTOM OOpaTHOM CBA3U OOIAKOB
IO CHUX ITIOP OCTaeTCsl IIPEIMETOM HEOIIPEeNeTeHHOCTH, U
pasHOOOpasHble MOJIEIU IIOKA3bIBAIOT OOJIBIIOHN Ppas3bpoc.
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HOHOHHI/ITC)'II)HI)IC HEOIIPENEC/I€EHHOCT BO3HUKAIOT W3-3a
IIpOIIECCOB BBIMMAAEHUA OCAOKOB M TPYAHOCTU IIPABUIBHOTO
VUMUTHUPOBAaHUA CYTOYHOTO IHKJIA, a TaKXKe 06beMOB U
YaCTOTHBI OCAIKOB.

Cmpamocgepa

Hab6ntodaemcst ece 6Gonvuiee NOHUMAHUE BANCHO20 3HAYEHUS
cmpamocepvl 8 KAUMAMuUUecKol cucteme 6na2o0aps
USMEHEHUSM 6 ee CIPYKIype U NPUSHAHUU HCUSHEHHO BANCHOTI
ponu Kax paduayuoHHbX, Max U OUHAMUHECKUX NPOLECCO8.
BeprukanbHblit TpOoQIIb H3MEHEHHs TeMIIEPaTyphl B
armocdepe, Bkmodass crparocdepy, SBISIETCS BaXKHBIM
[IOKa3aresleM HCCIeOBAHUI 10 BBISBIEHUIO U OOBSICHEHHIO
ABJICHNN. DOJNBIIMHCTBO HAOMIONaeMBIX yMEHBIICHUI
TEMIIEPATypPBbl B HIDKHEN 4aCTH CTPaTocdepbl ObUIM BHI3BaHBI
CKOpee COKpAIeHHeM O30HA, YaCThI0 KOTOPOTO SIBJISIETCS
AQHTApPKTHYECKas «O30HOBAs [IbIpa», a He IIOBBIIIEHUEM
koHIeHTpanuu CO,. O6pasyoomuecs B Tporocdepe BOTHBI
MOTYT HOXOOUTH [0 CTparocepsl, Ije IIPOUCXONAHUT HX
HoIJIOoIIeHHUe. B pesyibrate 9TOro cTpatocepHble H3MEHEHNUs
MEHSIOTCS B 3aBUCHMOCTH OT MeCTa U CI10co6a MOMIOIIEHHUS
9THX BOJIH, U 3TU BO3JEHCTBHUS MOTYT PAacCIPOCTPAHATHCS,
Clemysl B HIDKHEM HAIpaBIeHUH B Tpomocdepy. Vsmenenus
COJIHEYHOTO M3/IydYeHHs, IVIAaBHBIM oOpasoM ynbrpaduo-
neroBoro (Y®), mpuBOmsAT K M3MEHEHHUIO 030Ha (POTOXH-
MHYECKOTO IIPOMCXOXKCHUSI U COOTBETCTBEHHO M3MEHSIOT
MOKas3aTe/ll CTPaToCepHOro HarpeBaHHs, KOTOPbIe MOTYT
U3MEeHUTHh TpormocdhepHyo HupKywinuio. OrpaHudeHus B
paspenranIieil CIoco6HOCTH U OTHOCHTEIBHO IIIOXOe
[IPECTaB/IeHNEe HEKOTOPBIX CTPAaTOCHEPHBIX IIPOIECCOB
YCYTy6IAIOT HEeOoIpee/IeHHOCTh Pe3y/IbTaTOB MOJIeIelt.

Oxean

B modenuposanuu oxeanuueckux mnpoueccos, 8 uHACMHOCMU
nepexoca menna, NPOU3OWLIU 3HAYUMENbHbIE YCOBEPUIEHCIN-
806aHUST. DMU YCO8EPUIEHCINBOBAHUSL 6 COUEMAHUU C NO0BbI-
wieHem paspeuiamenvHoti cHOCOOHOCIY UMENU 8AXCHOe 3HAUEH e
0715 yMeHbuleHUs HeoOX00UMOCIU KOPPeKMUPOBKY NOmMoKa 6
MOOensx U NpogedeHUst Pearucmuunblx UMUmayuii ecmecm-
BEHHDIX KPYNHOMACUMAOHDIX MOOenell WUPKYNSUULU U YIyHUeHUs
umumayuu Inv-Hunvo (cm. mekcmosoii 6n0x TP-4). OxeaHckue
TeYeHUs] IIEPEHOCAT TEIUI0O M3 TPOIHMKOB B (ojiee BBICOKHE
pothl. OKeaH 0OMeHUBAETCS ¢ aTMOC(hEPOIT TEIUIOM, BOIOM
(depes mcmapenue u ocanku) u CO,. BBumy cBoeit komoc-
CaJIPHOM MacChl M BBICOKOHM TeIUIOBOMl €MKOCTH OKeaH
3aMe/UIsgeT M3MEHEeHHMe KIMMara M BIUsAET Ha BPEMEHHBIE
MaciTabbl M3MEHYMBOCTH B CHCTeMe OKeaH-aTMocdepa.
JLOCTUTHYT 3HAUUTE/IBbHBIIN IIPOTPECC B IIO3HAHUH OKeaHMIECKUX
MIPOIIECCOB, MMEIOIINX OTHOINEHHE K M3MEHEHMIO KIIMMara.
[ToBblileHHe paspellaTeNbHON CIOCOOHOCTH, a Takxe Ooree
COBepIIIeHHOe IIpefcTaBieHue (mapaMeTpU3alysi) BaXKHBIX
HPOILECCOB B MacITabe MeHbIIIe CeTKH (HallpUMep Me30MacIII-
TabHbIe BHXPEBbIE IIOTOKM), NMOBBICHIM PEAM3M HMHTALIH.
OCHOBHBIE HEOIIPENe/IeHHOCTH JO CUX IOp CYIIeCTBYIOT B
OTHOIIIEHUY TIPENCTABIeHUs] MeIKOMACIITAOHBIX IMPOIECCOB,
TAaKUX, KaK Pas/IuBbI (TOTOK, IIPOXOMAIINIT Yepe3 y3KUe KaHaJbl,
HampuMmep Mexay Ipewnanpueit m Mcmannueir), samagHbie
HOTPaHUYHbIe TeYeHHs (HAIpuMep KPYIIHOMAcCIITaOHbIe y3KUe
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TexcroBoii 610k TP-3. Kiumarndeckue Momenn: KAKUM
06pa3soM OHU CTPOATCA H MPUMEHSIOTCS?

Bceobbemmonie KIMMaTHIECKHe MOIETH CTPOSTCS 0 (u3ndec-
KHM 3aKOHaM, [IPEJCTaBIeHHBIM MaTeMaTHIeCKHMH YPaBHEHUAMH,
KOTOpBIE PEIIAIOTCA C UCIIOIb30BAHUEM TPEXMEPHOH CeTKH HaJ
rio6ycoM. Insi MMHUTAMM KIMMara OCHOBHBIE KOMITOHEHTHI
KIMMAaTHIeCKOM CHCTEMBI JIO/DKHBI OBITH IIPECTABJIEHBI B
nonpMozessix (armocdepa, OkeaH, 3eMHas [IOBEPXHOCTb, Kprocdepa 1
6rocdepa) Hapsimy ¢ mpoleccamu, KOTOpble TPOMCXOAAT BHYTPH U
MEX/y HUMH. DOJIBIIIMHCTBO Pesy/IBTaTOB B 9TOM IOK/Iajie IOTY4eHO U3
pesylIbTaTOB  MOJeNell, KOTOpble BK/IIOYAIOT  OIpefie/IeHHOe
IpeNCTaB/eHHe BCEX 3THX KOMIIOHETOB. Mojemu I17106a1bHOro
K/IIMaTa, B KOTOPBIX KOMIIOHEHTBI aTMOC(ePBI 1 OKeaHa COEMHEHBI
BMeCTe, H3BECTHBI B Ka4eCTBe MOJIE/EN OOMIei IUPKY/IAIHH CHCTEMBI
armocdepa-okean (MOILIAO). B armoceproM Mopyrte, Hampumep,
PeLLAIOTCs YPaBHEHHs, OCPEACTBOM KOTOPBIX OIHCHIBACTCS KPYIIHO-
MacIITabHas 9BOMOLMA KOIMYeCTBA BIKEHHN, TeIa M BIKHOCTL
AHajorYHble yPaBHEHNS PELIAIOTCS VIS OKeaHa. B HacTositee Bpemst
Ppasperaomias Coco6HOCTh aTMOC(HEePHOI YaCTH THIIMIHON MO/
COCTaB/IAET OKO/IO 250 KM I10 TOPM3OHTA/IM X OKOJIO 1 KM ITO BEpTUKAIH
HaJl TTOTPAHMYHBIM C/I0eM. Paspelmaroiast CIOCOOHOCT TUITMYHON
Mofie/Id OKeaHa cocrapiasger okomo 200—400 M 10 BepTHKamu C
TOPU30HA/IBHOI Pa3pellaolIIel CIIOCOOHOCTHIO mopsAaka 125—250 K.
YpaBHeHWs1 06BIYHO PELIAIOTCS IS KaKIOTO IIO/yJaCOBOIO HHTEPBA/IA
MOJIe/IbHOM MHTerpanmy. MHorne (usidecKne mporeccsl, Takue, Kak
IIPOILIECCHI, CBSI3aHHBIE C OONAKAMM IJIM KOHBEKIHEH OKeaHa,
IPOMCXOAT B TOPA3N0 MEHBIIMX MPOCTPAHCTBEHHBIX MACIITA6aX 1O
CPaBHEHMIO C MOJE/IbHOM CETKOM, M B 3TOM CBA3H MX HEBO3MOXKHO
MOJIEIMPOBaTh U pelIaTh 4eTKUM ob6pasom. MX ycpemHeHHBIE
TIOC/IE/ICTBHSI BK/IIOYAIOTCS Ha [PUOIMBUTEIHHOI OCHOBE IIPOCTO 32
CYeT HCIOIb30BaHUs (DU3MIECKNX CBsseil C 6omee KpyIHO-
MACIITaOHBIMK IepeMeHHbIMH. [T0T0OHBII METON M3BeCTeH Kak
TapaMeTPH3aIHs.

Jia TOATOTOBKM KOMMYECTBEHHBIX IIE€PCIIEKTUBHBIX OLIEHOK
HU3MCHECHUA 6y;[ymero KauMara H€O6XOJII/IMO UCIIO/Ib30BATH
KJIMMaTUY€CKNE MOE/IN, KOTOPblE UMUTHUPYIOT BCE Ba)KHBIE ITPOLIECCHI,
yIpapjsiiomnye Oyayimeil 3BOMONHMe KinmMara. Kimmarmdeckue
MOJie/I CTaIi 6oJee COBEPLIEHHBIMU 32 MOCIE[HHE HECKOIbKO
TIeCATUIE TN 6)1ar011ap;1 TIOBBIILICHUIO MOIITHOCTH KOMIIbIOTEpPOB. B
TeyeHHe 3TOTO BPeMeHH ObUIM OTHETbHO paspabOTaHBI, a 3aTeM
IIOCTEIIEHHO MHTErpUpPOBAHbBI, MOAE/IN OCHOBHBIX KOMIIOHEHTOB,
arMocdepbl, CyIH, OKeaHa X MOPCKOTo Jibaa. Ilofo6Hoe coenyHeHe
pa3H006pa3Hb1x KOMITIOHEHTOB ABIAETCA TPYIHBIM IIPOLECCOM.
CoBceM HEIABHO GbUIH HHKOPIIOPHPOBAHbI KOMITOHEHTHI [IUK/IA CEPBI
IUIsI TIPEICTaB/IeHHsT BBIOPOCOB CEPhl U TOTO, KAKUM 0OPasoM OHU
OKHCTIAIOTCA C IOCTIEAYIOMNM (pOPMUPOBAHHUEM a3PO30/IbHBIX YaCTHII,
B HacToAIIee BpEMsA B HECKO/IBKUX MOJIE/ISAX ITPOBOAUTCA COBMEILICHNE
Ha3eMHOTO0 IIUKJIA yI7IEPOfia M OKeAHCKOTo LIMKJIA yriepona. KommonenT
XMMHH aTMOCGEpbI MOIEIMPYETCs B HACTOsIIIIee BpeMs 3a IIpefe/laMu
OCHOBHO¥ MOJie/I K/Mara. KoHeuHas 1e/1b 3aK/II09aeTcs, pasyMeeTcs,
B MOJIETUPOBAHMU B MAaKCMMaJbHO BO3MOXKHOM CTENEHU BCEH
KJIMMaTHYeCKOI CUCTEeMBI 3eMJIH, C TeM YTOOBI BCe KOMITOHEHTBI MOT/IN
B3aUMOJIEICTBOBATh, U 6)1ar011ap;1 9TOMY IIPOTHO3BI M3MEHEHUA
KimMara 6y]IyT IIOCTOSIHHO YYHUTBIBATh IIOCIENCTBUE O6paTHbIX CBA3EN
MeX]ly KoMIoHeHTamu. Ha pucynke 1 mmoxasana mpoluiasi, HaCTOAIIAs
Y BO3MOXXHO, 6y11y1uaﬂ 3BOJIIONUS KIMMATUIECKUX MOJIE/IEN.

HexoTopble MOAeIM HEATPATH3YIOT OUIMOKM M PACXOXKACHUS
IIOBEPXHOCTHOTO IIOTOKA IIPU IOMOILIHY «KOPPEKTUPOBOK OTOKa»,
KOTOpbIe MPEACTAB/IAIT COOO0M IMIMPHUIECKH OIpefe/seMble
CHCTEMAaTUYECKHE KOPPEKTUPOBKM B CHCTEME B3aMMOJEHCTBUSA
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Hauano
1990-x rr.

CepepuHa
1980-x rr.

ATt™mocchepa
[MoBepxHOCTb
3eMu

CepenuHa
1970-x rr.

OkeaH 1
MOPCKOVi nef,

armMocdepa-okean ¢ HUKCHPOBAHMEM BO BPEMEHH, C TEM YTOOBI
[IPUBECTH HMUTHPYEMBI KIMMAr Omvke K HabmopaeMomy
cocTostHMI0. PaspaboraHa crparerds /IS IIPOBENECHMS KIMMa-
THYECKUX IKCIIEPHUMEHTOB, 0/1arofaps KOTOPOI JMKBHIMPYIOTCS
MHOTHE W3 BOSJEMCTBHMIl HEKOTOPBIX MOMETBHBIX OIIMOOK Ha
pesynbTaThl. JacTo BMeCTe ¢ MOJENBIO JIe/aeTCs IIPOTOH IIepBO
«KOHTPOJIbHOI» MMHTanuu Knumata. Ilocime aroro pemaercs
IIPOTOH 9KCIEPUMEHTAJIPHOM MMHUTAIUM M3MEHEHHs KIUMara,
Hal[pUMep C TIOBbIEeHHbIM cofiepxkanuem CO, B MopiebHOM
armocdepe. VI HakoHew, 6epeTcst PasHUIA WIS MOTYYEHHUs OLEHKH
M3MEHEeHMs B KIMMaTe, BBI3BAHHOTO IepTypbanueit. [Tocpencreom
60JIBIINHCTBO

MeToma CHHUMAETCA

TIOC/IEACTBUIA JIOOBIX MCKYCCTBEHHDBIX KOPPEKTUPOBOK B MOJIIE/IH, a

IIOJyYEeHUSA  Pa3SHUIBI
TaKOKe CHCTeMAaTHYecKue OIIMOKH, KOTOpble OOBIYHO BO3HMKAIOT
npu obonx mporoHax. B To ke Bpems, Graromapsi CpaBHEHHIO
PesynbTaToOB PasJIMYHBIX MOJE/NEH, CTAHOBUTCA OYEBHUIHO, 4TO
[PHpPOAA HEKOTOPHIX OIIMOOK BCE eIl OKAashIBaeT BIIMSHHE Ha
KOHEYHBIN Pe3y/IbTar.

MHorze acmekThl KIUMATHYECKON CHCTEMBI 3eMIH SBIAOTCA
XaOTHYHBIMU — €€ 3BOMIONUA YyBCTBUTEIBHO pearupyeT Ha
Majeiiine neprypbanuu B HMCXORHBIX yCrIoBHsX. [lomo6Has
IyBCTBUTEIbHOCTh OTPAHMYMBAET IHPENCKa3yeMOCTb MOXPOOHOI

9BOJIIOIIMH ITOTOABI HPI/I6}H/ISI/ITC}II)H0 IBYXHENECTbHBIM CPOKOM. B

ATmocdepa
[MoBepxHOCTb
3eMnu

OkeaH u Mogenb umkna
MOPCKOM nef, cepl

Pa3BuTHE KNUMaTUYECKUX MoAenei — NpoLunbiX, HACTOAWMX M ByAyLmMX

KoHel| Hactosiee Hauano
1990-x rr. Bpems 2000-x rr.?
[ToBepxHoCTb

3emnm
OkeaH u

MOPCKOU e

HecynbatHblii
a3po3orib

loBepxHOCTH
3emmm
OkeaH v
MOPCKO# Nnef,
CynbchaTHbli
aspo3o/ib

OkeaH 1

MOPCKO/ e

CynbchatHbii
aspo30/1b

HecynbdatHblit
aspo3onb

Livkn
yrnepoga

[vHammnyeckas
pacTUTeNbHOCTb

Xumus
atMocahepel

HecynbhatHble
a3po30/

[nHammnyeckast
PacTUTENbHOCTb

Xumust

atMoceep! atmoceep!

TexcroBoii 610k TP-3, pucyHok 1. PasButie KIMMaTHYeCKHX MOJIE/Iei 32 IIOCIeHIE 25 JIeT ¢ IeMOHCTPAIUeil TOro, KaKUM 00pa3oM pasIMyHble
KOMIIOHEHTbI U3HAYa/IbHO PA3BUBA/IMCH OT/ENBHO, @ 3aTeM BK/II0YA/IHCh BO BCEOObEMIIIOIINE MOJIE/IM KIHMaTa.

TO JX€ Bpemd, HPCHCKaZSyeMOCTI) KJIMMaTa HE ABIAECTCA CTOJIb
OI‘paHH‘ICHHOﬁ BC/IeICTBYE€ CHCTEMATUYE€CKOTO BIMAHMA HA aTMOC-
tdepy 6omee MeIEHHO MEHSIOLIMXCS KOMIIOHEHTOB K/IMMa-
THYECKOM CHCTEMBI. leM He MeHee, I/IA IOATOTOBKM HaleKHBIX
HPOFHOSOB HPI/I HaIN4YUM KaK MCXOJHOTO yC}IOBI/IH, TaK "

MOJIE/IbHON  HEONPENENIEHHOCTH, JKEIATeNbHO MHOTOKPAaTHO
HOBTOPUTD

YaJIbHBIX COCTOAHUN BO3MYIII€HUS, 4 TAKI)KE UCIIO/Ib3YA Pa3TUIHbIE

IIpencKas3anusd, UCXOOA M3 PA3JTUIHBIX IIE€PBOHA-

r106anbHbIe MOJICTH. It aHCaMOnu ABIAIOTCS OCHOBOIL
BEPOATHOCTHU IIPOTHO30B COCTOAHUA KIMMaTaA.

Beeobnemmonie MOITAO ABIAIOTCA BeChbMa CIOKHBIMU M I UX
HPOTOHA TPEOYIOTCS SHAYMTEIbHBIE KOMIIBIOTEPHBIE MOIIHOCTH. [ist
MCC/IETOBAHS PA3/IMYHBIX CLIEHAPHEB BHIOPOCOB ITAPHNUKOBBIX TA30B 1
MOCTIENCTBAN OIIYIIEHUA WIM alPOKCHMAIMiA B TapaMeTpax B
Mope/m 60sIee TINATEIBHBIM 06Pa3oM TAK)Ke IIIHPOKO HCIIOMB3YIOTCST
60stee TIPOCTBIE MORE/IM. BapHaHTBI yIIPOIIEHNST MOTYT BKJIIOYATh
6omee MacIITaOGHYIO paspeINaONIy0 CIIOCOOHOCTh, a TAKXKe
YIIPOLIEHHbIe JUHAMUYeCKHe (BHU3MIecKre IPOLecchl. B cBoeit
COBOKYITHOCTH IIPOCTBIE, IPOMEXKYTOYHbIE M BCEOOBEMITIOLIIE
MOZIEU 06PA3YIOT «MEPAPXUIO KITUMATHIECKIUX MOTIETIEN», BCE U3
KOTOPBIX SIBJISIOTCS HEOOXONMMBIMHU ISl M3y4eHUs] BBIOOPOB,
COETAHHBIX B ITapaMETPpU3aNUAX, U OII€HKU Y€TKOCTU K/IMMaTHU-

YeCKUX U3MEHEHUN.
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TeYeHUsI BIOJIb GEPErOBBIX TUHMUIA), KOHBEKI[USA U CMEIINBAHME.
[TorpaHuyHble TOTOKU B UMUTAIIMH KIMMara ciabee U IIIpe 110
CPaBHEHUIO C CyILLECTBYIOIIMMU B IIPUPOJE, XOTS IOCIENCTBUS
9TOTO IS KJIMMaTa OCTaIOTCA HESACHBIMU.

Kpuocgpepa

Ipodoniaemcst ycosepuieHcmaosarue npedcmasneHuss Npoueccos
MODPCKO020 /1b0d, NPU dOM HECKONbKO MOOeneli KAUMAama UHKop-
nopupytom  ceituac pusudecky 060CHOBAHHDbIE PeNCUMbl OUHAMUKU
nwoa. TlpedcmasneHue NPOUECco8 MAMepUKo8o20 awvdd 6 MOOEsIX
enobanvHoeo Kaumama ocmaemcsi pyoumenmaptomm. Kprocdepa
COCTOUT U3 TeX PErMOHOB 3eM/IM, KOTOPBIE B OIIPe/Ie/IeHHBIT CE30H
YU KPYIJIBIA TOI TIOKPBITBI CHETOM U JIbIOM. MOpCKO¥1 J1e; MMeeT
B@XHOE 3HAYEHIE, [IOCKO/IbKY OH OTPaKaeT OOJIbILIe ITOCTYIIAIOLIIEN
COJIHEYHOM DajiUialliy, HEXEM MOPCKas MOBEPXHOCTh (T. €. OH
ob/afaeT BBICOKHM aIb0eno), U OH M30/MPYeT MOpe OT IOTepH
TeIUIA B 3UMHUWII Ilepuof. B 3TOil cBA3H yMeHbIIIeHHe O0beMa
MOPCKOTO JIbId BBISBIBAET [IOSUTHBHOE OOPATHOE BOSNEICTBIE Ha
HOTeIVIeHNEe K/NMATa B BBICOKHX IIPOTax. Kpome Toro, MoCKombKy
MOPCKOIL JIe]l COIEP)KUT MEHbIIIE COIM, YeM MOPCKasi BOAA, IpU
00pa3OBaHMM  MOPCKOTO JIbfjd IIPOUCXOAUT  YBETMIEHHE
Ccofiep>KaHust COMH (CO/IEHOCTb) ¥ IVIOTHOCTH ITOBEPXHOCTHOTO CTIOSI.
Jto crocobcTByeT 0OMeHy BoOfpl ¢ Oosiee [IyOMHHBIMH CIOSIMU
OKeaHa, B/ Ha LIHPKY/LILIMIO OKeaHa. B pesysrate oOpasoBamms
aiicOeproB U TasHUA IIeTb(OBBIX JICTHUKOB IIPecHas BOAA C CYILH
BO3BPAIIA€TCA B OK€aH, B CBA3U C U€M HU3MEHEHUS B TEMIIAX OTUX
IIPOLECCOB MOTYT IIOB/IMSATH Ha IMPKY/BIIIMIO OKeaHa BCIEICTBUE
M3MEHEHHUsI COIEHOCTH TIoBepxHOCTH Mopsi. CHer mmeer Goree
BBICOKOE aIb0EN0 MO CPaBHEHHIO C IIOBEPXHOCTBIO CYILIH;
C/IEOBATE/IBHO, YMEHBIIICHHE CHEKHOTO IIOKPOBA BElET K
AQHAJIOTMYHOMY IIO3UTHBHOMY OOPaTHOMY BO3JIEHICTBUIO a/Ib0emo,
xo1s1 U 6oee C1aboMy IO CPAaBHEHHMIO C MOPCKMM JIbioM. B
HEKOTOPbIe K/IMMATHIECKHUEe MOJIE/TN BBOMUSITCS B MACIIITA0E MEHBIIIE
CeTKH Bce 60/iee CIOKHBIE CXeMbI CHera M HM3MEHYHMBOCTH B
TIPOTSDKEHHOCTH Y TO/IIIIWHE JIETTHOI'O IIOKPOBA, KOTOPBIE MOTYT
CYILIECTBEHHBIM 00pa3oM IOBIMATh Ha anbOeno M OOMEeHbI B
crcTeMe arMocdepa-OKeaH.

3emnas nogepxHocmo

Pesynvmamol uccnie0o8anuii ¢ UCHonv308axuem Mooenetl, COOePHAUsUX
camvle NocnedHue 1PedCABNIeHUsT 3eMHOI NOBEPXHOCINY, NOKA3bI-
8arom, umo npsimule 6030eticrngust 6onee vicokux xoryenmpauuii CO,
HA (DU3UON0LUI0 PACTEHUTI MOZY NPUBeCU K OMHOCUMENLHOMY
YMEHVUIEHUIO IBANOMPAHCNUPAUUY HAD TPONUYECKUMU KOHMU-
HEHMAMU, CONPOBOHOAEMOMY PESUOHATLHLIM NOMENTIEHUEM U
ocyuleHueM, N0 CPABHeHUI0 C memi NOKA3Amensaml, Komopovle
npedcKkasvi6anucy 0751 00bIMHLIX NOCIEOCBULL NOMeNnIeHUst 8
pesynvmame napruxosoeo 3@gexma. VsMeHeHUS ITOBEPXHOCTH
3€MJIU BBI3bIBAIOT BAJKHBIC O6paTHbIe CBA3H, ITIOCKO/IbKY U3MEHEHNE
KrMaTa aHTPOIIOTE€HHOT'O ITPOUCXOXKAECHUA (HaHpI/IMepl IIOBBI-
IDeHre TEMIIEPATypbl, U3MEHEHNUA OCAIKOB, M3MEHEHUA YHUCTOrO
pamyaroHHoro oborpea U npamble nocnenctsus CO,) OKKyT
BIMSIHME HA COCTOSIHHE 3€MHOM ITOBEPXHOCTH (HaIpuMmep:
YBIQAKHEHHOCTDb IIOYBBI, a}I])6€IIO, HEPOBHOCTH IIOBEPXHOCTH U
pacTuTenbHOCTb). OOMEHbI 3HEPrUei, KOMTMIECTBOM MBIDKEHHS,
BOJIOIA, TEIUIOM U YIJIEPOZIOM, KOTOPBIE IIPOUCXOMAT MEKITY 3eMHOI
TIOBEPXHOCTBHIO M aTMOCHEPOIT, MOTYT GBITH OTpeNie/ieHbI B MOTETISX
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B KadecTBe (DyHKITMIT TUITA M IVTOTHOCTH MECTHOM PacTUTe/IbHOCTH, a
TaKOKe DIyOMHBI ¥ (PUBHYECKIX CBOYCTB IIOYBBL, IIPU 9TOM BCE OHU
OCHOBAaHBI Ha 0a3ax NaHHBIX O 3eMHOI IIOBEPXHOCTH, KOTOpBIE
COBEpIIIEHCTBOBA/IV C UCTIONH30BAHNEM CITy THUKOBBIX HaO/TIONeHMIA.
[Tocremaue mOCTIDKEHMA B OOMACTH TIO3HAHMA (HOTOCHMHTE3a
PACTUTEIBHOCTH U HCIIONb30BAHHA BONHBIX PECYpPCOB HCIIO/Ib-
30BaJIHICh B IIE/IAX OOBEIMHEHISA IIUKIOB HA3eMHOM SHEPTUM, BOMIBI 1
yIIeponia B paMKax HOBOTO ITOKOJICHWSA ITapaMeTpH3alii 3eMHOM
IIOBEPXHOCTH, KOTOpBIe HCIBITHIBAINCH B COIOCTABICHUU C
TI0/IeBBIMU HAO/IFONEHUAMH M OCYILIECTB/IUIMCh B HeCKOIbKIX MOLL
C SIBHBIM IIOBBIIICHUEM Ka4ecTBa MMHTALIMU IIOTOKOB B CHCTEMe
3em-armocdepa. B To ske BpeMs ellie TPECTOUT PEllTUTh 3HAYH-
TeJbHBIE TTPOO/IEMBI B TAKHX OO/TACTAX, KaK IPOIIECCH YBIAKHEHIA
TI0YBLI, IPOTHO3UPOBAHIE CTOKA, U3MEHEHN B 3eM/ICTIONb30BAHNHN 1
PasHOPOTHOCTH B MacIIITabe MeHBIITe CeTKIL.

Nsmenenus B TIOKPBITUN 3eMHOM IIOBEPXHOCTH  MOTIYT
BO3[EHCTBOBAaTh Ha IIOOQIBPHBII KIMMAT HECKOIBKUMY ITyTAMU.
KpynnomaciirabHoe o6esieciBaHie BO BQXKHBIX TPOIMKaX
(manpumep: FOxxnass Amepuxa, Abpuka 1 FOro-Bocrounas Asust)
6BUIO OIIPEe/IeHO B KA9eCTBE CAMOTO BAYKHOTO TEKYILIETO IIPOLIECca,
CBSI3aHHOTO C 36MHOI1 TTOBEPXHOCTBIO, TIOCKOIBKY OH TIPUBOIHUT K
YMEHBIUICHUIO HCHAPAEMOCTH U ITOBBIIIEHUIO HpHSeMHOﬁ
TeMIIepaTypbl. DTH BO3MIEHCTBUA KadeCTBEHHO BOCIIPOHM3BONATCS
GOJIBIIIHCTBOM MOJIETEiL. B To >Ke Bpemst, 10 CHIX IIOp CYILIeCTBYIOT
CYILIECTBEHHBIE HEOTIPEe/IeHHOCTH B OTHOIIIEHHN KO/IMIEeCTBEH-
HOTO TIOC/IEACTBHUSI KPYIHOMACIITAOHOTO 00e3/IeCHBaHMs Ha
THUIPOJIOTMYECKHIT IIUKIT, 0COOEHHO HaJl AMa3OHHeN.

Llukn yenepooa

ITocnednue  ycosepuieHcmeo8anuss HA3EMHOIX U OKEAHUHECKUX
Mmodeneil YUK yenepoda, 0CHOBAHHVIX HA Npouecce, U UX OUeHKA 6
cpasHeHuU ¢ 0aHHbIMU HAOTI00eH Ul NOBVICUNU CHeneHb 00CHosep-
HOCMU NPU UX UCHONL308AHUL OIS Ueneli UCCe008aHuti 0Y0yUsUX
cuerapues. 1ymomer CO, OCYILIECTB/SIOTCA, €CTECTBEHHO, MEKY
armocdepoit, OKeaHaMH U Cy1Ieit. B To >ke Bpemst, ropaszio 601bIiie
BpeMEeHH 3aHHMMaeT IIpeKpallleHHe NeicTBHA B armocdepe
neprypbamm CO,, IIPUBHECEHHOI B pe3y/IbIaTe [esTe/IbHOCTH
Ye/ToBeKa. ITO OOBACHACTCA TeMH IIPOIIeCCAaMU, KOTOPbIe OrpaHHU-
YUBAIOT Ty CKOPOCTH, C KOTOPOI MOTYT YBe/IIYMBAThCA OKeaHHU-
JeCcKHe U Ha3eMHble HAKOIUIeHH:A yrlepona. AHTpornoreHHen1 CO,
MIOIJIOIIAETCS OKeaHOM BBHUIY €r0 BBICOKOM PacTBOPUMOCTH
(BBI3BIBaEMOI IMIPUPOZION XMMHHU YIVIEPOfd), OfHAKO CKOPOCTD
TIOIVIOIIIEHUS OIPaHWYeHA IIPEe/IBHOM CKOPOCTBIO BEPTUKAIBHOTO
niepeMertBadys. AHTpororeHHbIi CO, ITOIIomaeTcst Ha3eMHBIMU
9KOCHUCTeMaMU dYepe3 HEeCKOIBKO BO3MOYKHBIX MEXaHU3MOB,
HaIlpUMep: 3eMJICYCTPOMCTBO, OOOralleHHe aTMocdepbl IBYO-
KHCBIO yIlepona (YCKOpeHHe POCTa PacTeHUIT B Pe3y/IsTare IIOBbI-
mieHus arMocdeproit KoHueHTparyy CO,) U HMOBBIIICHHE KOMH-
YecTBa a30Ta AHTPOIIOICHHOIO IpoucxoxieHusa. I[lomoGHoe
TIOIVIOIIIEHNE OTPAaHMYEHO OTHOCUTEIHLHO HE3HAYMTETHbHOM HOJIEN
yIIepoia PacTHTEIBHOTO IIPOUCXOKICHUS, KOTOpas MOXKeT
XPaHUTBCS JUIMTETIbHOE BpeMs (OpeBecuHa u rymyc). [lo mepe
yBermrdeHus KoHueHTpauyy CO, OKUIaeTca yMeHbIIIEHHe JIOMH
BbIOpoIIIeHHOro CO,, KOTOpas MOXKeT OBITh HOIIOIICHA OKeaHAMHU
u cymei. OCHOBaHHBIe Ha IPOIIeCCe MONEMM OKEAaHMYeCKUX U
3eMHBIX IIUK/IOB yIJIepozia (BKIIOYAst IPENCTaB/IeHNs (PUSHIeCKIX,



Texnuueckoe pestome 0oknada paboueti epynnut I

[-53

TexcroBoii 6mok TP-4. Asnenue Inb-Hunbo/10:xH0e konebanne (AHCO)

CaMoe KpyImHOe eCTeCTBEHHOe KolebaHHMe KInMara B
MEXTOJOBOM BpEMEHHOM Macumitabe — 9TO sIBIeHUE Ojib-
Hunbo/ioxHoe komebanune (IHCO). Tepmun «Iab-Hunbo»
[TepBOHAYaIbHO IPUMEHSUICS K eKETOTHOMY CTab0OMY TEIUIOMY
OKEaHCKOMY T€UEHHIO, KOTOPOe IPOXOAUT B I0)KHOM HAIpaB-
JIEHUH BHOMb NO6epexbsi [lepy, MpUOIUSUTENLHO B IEPUOL,
POXIEeCTBA, M KOTOPOE JIMIIb BIIOCENCTBUU CTAIH CBSI3BIBATD
C HEOOBIYHO MacCHITAOHBIMU IOTEIUIEHUAMU. B TO >ke Bpems,
MOTeIUIEHHEe B IMPHUOPEKHOI 30HE YaCTO CBA3AHO C TOPA3No
6omee OOLIMPHBIM aHOMaJbHBIM IOTEIUIEHHEM OKeaHa B
HampaBJIeHUH MEXAYHAPOTHON NeMapKallMOHHOM JIHHUH
CYTOYHOTO BpPeMEHH, I UMEHHO 3TO SIBJIEHHe, OXBaThIBAIOIIIEe
Bech OacceitH TUXOro okeaHa, CO3[aeT CBA3b C aHOMa/JIbHBIMU
MOZIe/ISIMH T/I06a/IbHOTO KIUMaTa. ATMOCQepHBIiT KOMIIOHEHT,
CBSI3aHHBIN C «J1b-HUHBO», UMEHYETCS «I0OXKHOE KOTeOaHHe».
Yuenbie yacTo HaspiBaOT 310 ABneHre DHCO (siB1eHne ib-
Hunbo/io)xkHOe KojlebaHMe), IPU KOTOPOM IIPOMCXOTUT
B3aMMOJEHCTBIE MEXKIY aTMOCG POt U OKEaHOM.

OHCO — 370 ecTecTBEHHOE SIBJIEHUE, U CYIIIECTBYIOT BECOMbIE
IOKa3aTelbCTBA, TOTyYeHHbIEe OIarofiapsi KepHaM KOPajUIoB U
JIEAHUKOBOTO JbAa AHJ, TOTO, YTO OHO IIPOJOJKAETCSA B
TedeHHe ThIcAYeneTHil. COCTOsAHNE OKeaHa M aTMOC(EpHBIE
YCIIOBUSA B TPOIIMYECKOM YacTH THXOro okeaHa pPelKo Xapak-
TepPUSYIOTCS YCPENHEHHBIMU IIOKA3aTEMAMU U KOJIEOIIOTCS
CKOpee C HeperyJIspHbIMH HHTePBaJIaMU MEXIY COOBITHAMU
Inb-HUHBO ¥ IPOTHBOIMIOAOKHOM (ha3oit Jla-HuHbs, MPUBOAs
K OXJIOKIEHUIO 11eI0T0 OacceiiHa TPOIIMYECKOH YacTH THUXOro
OKeaHa, IIPY 3TOM 3TO fIBJIeHHe 4allle BCEro IIPOMCXOIMT B
IIepUOMbI C PaspbIBOM mopsnka 3—6 metr. Haubomee uHTEH-
cuBHasI ¢asza KaXXJ0ro COOBITHS OOBITHO MPOIODKAETCS OKOIO
roga. fJIpko BbIpakeHHasg CTPYKTypa TeMIIepPaTyp MOPCKOM
ITOBEPXHOCTU B THXOM OKeaHe CO3MaeT YC/IOBUSA JUIA COOBITUIL
OHCO. ImaBHbIMU XapaKTEPUCTHKAMH SBIISAIOTCA «TEIUIbIE
6acceifHbl» B TPOIMYECKOM PaifOHe 3alafHOM YacTH THUXOro
OKeaHa, I7le HaXOIATCs caMble TeIl/Ible OKeaHCKHe BOIBI B MUpe,
ropasgo 6ojee XOTONHBIE BOABI B BOCTOYHOIH 4YacTH THXOro
OKeaHa M XOJIOIHble BONBI B BHJE fA3BIKA BIOJIb 9KBAaTOpa,
KOTOpbIe 0OJIbllle BCErO IMPOSBIAIOTCA B OKTIOpe M MeHee
BCEro B MapTe Mecsie. ATMochepHble BOCTOUHBIE ITACCAThI B
TPOIIMKAX aKKYMYIUPYIOT TeIlIble BOObI B 3allafHON YacTH,
CO37IaBasi YroJI HAKJIOHA YPOBHSA MOPSA BIOJIb JTUHUU 9KBAaTOPA
0,60 M c BOCTOKa Ha 3amaf. BeTpbl MpPUBOAAT B [BIDKEHUE

MIOBEPXHOCTHBIE OKEaHCKME TEYeHMUs, KOTOPBIE OIpPEeHe/IsioT
MeCTa IOTOKOB M OTK/IOHEHMI IIOBEPXHOCTHBIX BOH. TakuM
obpasom, 6Gosee mpoxmagHble, GOTaTble MUTAHHEM BOJIBI
MOTHUMAIOTCS U3 ITTyOMH BJO/Ib 9KBaTOpa M 3alafHOTO
mobepexxbsi AMEPUKAaHCKOTO KOHTHHEHTA, CIIOCOOCTBYs
PasBUTHIO (PUTOIUIAHKTOHA, 300IUIAHKTOHA M COOTBETCTBEHHO
pBIOBL ITOCKOIBbKY KOHBEKIIMsI ¥ TPO3BI Yallle IPOUCXOAAT Hal
60J1ee TeIUIBIMU BOIAMU, CTPYKTypa TeMIIepaTyp IOBEPXHOCTH
MOPs OIIPeNe/IAeTCs PacIpesie/ieHHeM OCaiKoB B TPOIIMKAX, a 3TO,
B CBOIO OdYepelb, OIpeHensieT CTPYKTYPbl aTMOC(HEpHOro
HarpeBaHUs B pe3y/IbTaTe 0CBOOOXKIEHH CKPBITOro Terta. Harpe-
BaHUe BbI3bIBACT IIIMPOKOMACIITAOHBIE IIUPKY/ISIIUA MyCCOHHOTO
THIIA B TPOIHMKAX M COOTBETCTBEHHO OIIpefie/IieT XapaKTep
BeTPOB. JTO TPOYHOE COBMelleHHe (aKTOpoB arMocdepbl U
OKeaHa B TPOIIMKAaX BBI3bIBaeT siBjieHHe Jab-HuHpo. Bo Bpems
Inp-HuHBO Teruible BOABI M3 3allafHOM TPOIUYECKOM YacTH
Tuxoro okeaHa ABIDKYTCA B BOCTOYHOM HAIIPaBJICHMH IIO Mepe
OC/Tab/IeHNs TTACCATOB, CIBUTAsI CXeMY TPOIIMYIECKVX JIMBHEN 1 ellle
60sbIlle OCIAOISAsT TMaccaTbl, U YCWIHBAs, TaKUM 00OpasoMm,
M3MEHEHHsI TEeMIIepPaTyp MOpsA. YPOBEHb MOpPsS CHIDKAeTCs Ha
3aImaje, HO IIONHMMAETCA Ha BOCTOKe Ha 0,25 M 110 Mepe TOTro, KaKk
TeIUIble BOMBI IBIDKYTCS BIO/Ib 9KBATOpa B BOCTOYHOM HAIIPaB-
JIeHHH. B To ke BpeMsi, U3MEHEHHUs B aTMOC(HEPHOI HUPKY/IALIMI
He OTPaHUYUBAIOTCA TPOIMKAMHU, 2 PACHPOCTPAHSIIOTCA B DIO-
6aJIbHBIX MACIITA6aX ¥ BAMSIOT HA CTPYIHBIE TEIEHUS U TPaeK-
TOPHUH IITOPMOB B CPEIHHX HIHPOTaX. I [pHOMM3UTENFHO 06paT-
HbIe CXeMbI IMEIOT MECTO BO BpeMs IPOTHUBOIIONOKHOIA (hasbl JTa-
Hunbs manHoro ABIEHUA.

Casasannble ¢ OHCO usMeHeHHs BBISBIBAIOT 3HAYUTEIbHBIE
Komeb6aHUsI MOTOAbI M KIMMaTra BO BCeM MHpPE, KOTOpbIe
[IPOO/DKAIOTCS U3 rofa B rox. [locienHie HepeaKo OKa3bIBAIOT
04eHb CMILHOE BO3MEMCTBHE Ha HaceJleHNe 3eM/IM U 0OIIIeCTBO
BCJIE[ICTBHUE CBSI3aHHBIX C HUMU 3aCyX, HABOTHEHUIL, BOJTH TeIUIa
U TPOYMX H3MEHEHHIl, KOTOpble Cepbe3HbIM 06pasoM
HapyLIAIOT IesATeIbHOCTh B OOMACTH CEMTbCKOTO XO3SIHCTBA,
PBIOGHBIX TPOMBICIIOB, COCTOSIHUS OKPY>KAlOLIeH CPenbl, 370-
POBbBsI, CIIPOCAa Ha SHEPTHIO, KAYECTBO BO3IYXa, & TAK)KE U3Me-
HAIOT pucku noxapa. JHCO urpaer Taxxe BecbMa BaXKHYIO
pors B MomynmupoBaHuu obmeHoB CO, ¢ atMocdepoir. Bo
BpeMs Onb-HUHBO HapylIaeTcsi HOPMaabHBIN IOABEM
XOJIOMHBIX [TyOMHHBIX BOM, OOTaThIX MUTATETbHBIMH BEIECT-
Bamu u CO,, B Tponmyeckoit yactu Tuxoro okeana.

XUMHUYECKUX U OHONOTHIECKUX MPOLIECCOB) ObUIM PpaspaboTaHbI U
OlIEHMBA/UCh Ha (hOHE U3MEPEHMIA, TPOBENEHHBIX IPUMEHUTETHHO
K eCTeCTBEHHOMY ITUKITY yIyiepora. [IomoGHbIe MOIeNM CO3MABAUCH
TAKOKe C LENbI0 UMUTALMKA BBISBAHHON JIEATEMHHOCTHIO Ye/I0BEKa
TepTYpOAIMH IUK/IA YITIEPOIA U CMOIIU BBIATh BPEMEHHBIE PAIIBI
TIOIVIOIIEHYs] YIIEPOia OKEAHOM W CYIIei, KOTOPbIe B IIEIOM
COBITAZIAIOT C HAOIOTAEMBIMU I7I00a/IbHBIMU TeHAEHIUAMU. [Io crx
Op MEXIY MONEISAMU MMEIOTCS CYIIeCTBEHHbIE PasIHJMs,
0COOEHHO B MX MeTOfaX IOmXoia K (PUSHYECKOH IMPKY/LALUH
OKeaHa M PearpoBaHMM Ha KJIMMAT B PETMOHAIBHOM MaciTabe
TIPOIIECCOB HA3eMHBIX OKOCUCTEM. TeM He MeHee, CYIIECTBYIOIIHE

MOJIe/I TTOC/IEIOBATEe/IbHO YKa3bIBAIOT HAa TO, YTO B TeX CIyYasX,
KOITIa PAacCMaTPUBAIOTCS IIOCTENCTBUSA H3MEHEHMs KIMMara,
nioriorienne CO, oKeaHaMU U CyIIIel CTAHOBUTCS MEHBILIIE.

D.2 Cosmewennwvie cucmemoi

Kax ormewanoce B paspgene D.1, MHOrue ofpaTHble CBA3H
(YHKIIMOHUPYIOT B IpelelaX HHIUBHUIYaJIbHBIX KOMIIO-
HEHTOB KIMMaTHYeCKOM CHUCTeMBbI (aTMocdepa, OKeaH, KpHOC-
¢depa 1 3eMHas IOBEpXHOCTB). B TO e BpeMs, MHOTHe BaX-
HBIe IIPOIeCCHl M OOPATHBIE CBA3U IIPOUCXONAT B pe3y/IbTaTe
COBMEIIICHUA KOMIIOHEHTOB KIMMAaTH4eCKO CHUCTeMbl. Ix
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HpelCcTaBIeHUEe MMeeT Ba)KHOE 3HAaUY€HUE IS IPENCKa3saHUs
KPYITHOMACIITaOHBIX BUJOB PearupoBaHUsI.

Pexcumvt ecmecmsenHotl U3MeHUUBOCHU

Bospacmaem nonumanue moeo, 4mo mooenu ecmecmeeHHol
yupkynayuu, maxue, kak IHCO u CAK, ueparom ocHosHyro ponb
07151 2N00ANLHO0 KAUMAMA U €20 MENCe30HHOL U J020CPOUHOTE
usmenuusocmy. CaMbIM 3HAYUTEIBHBIM  €CTECTBEHHBIM
KOII€68.HI/I€M KMaTa B MEXIrogoBOM BPEMEHHOM MaCIlITaée
apisercs seiaeane YHCO (cm. tekcroBoit 6mok TP-4). Ono
IIPECTaB/IsAeT COOOM eCTeCTBEHHO COBMEIICHHBIN PEeXUM
B3aUMOJIEIICTBUA CHCTeMBI aTMoc(epa-oKeaH, IIPH 3TOM
IIPOHMCXONUT IVIABHBIM 00pPa3oM B TPOIMYECKOH 4acTU THXOro
OKeaHa, OJHAKO HMeeT BaKHble IOCICACTBHUA [UIA PEruo-
HaJIbHOTO K/IMMaTa I10 BCEMY MUDPY. JIume B HacToAIIEee BpeMA
Mofe/M II00aJbHOr0 KIMMAaTa HAYMHAIOT JEeMOHCTPHPOBATH
M3MEHYUBOCTb B TPOIMYECKOIT YacTH THUXOro oKeaHa, KOTOpas
HarioMuHaetr YHCO, mraBHbBIM 06pa3oM Oraromaps IOBBIILICH-
HOMl MEPUIMOHAJIBHON paspelalolieil CIoCOOHOCTH Ha
oKkBaTope. Mopenn TteMIeparypel IOBEPXHOCTH MOpPA U
aTMochepHOM UUPKY/ISALNY, aHAJTOTHYHBIE TeM MOJEIISM,
KxoTopble Habmomaiorcss Bo BpeMa DHCO B MeXTromoBbIX
BPEMEHHBIX MacmTa6ax, Ha6]IIOI[aIOTCH TAK)KE B JECCATWICTHUX
159)85%8 60}1@6 IIPONO/DKUTEIbHBIX BPEMEHHDBIX MaCIJ_ITa6aX.

Cesepoamnanmuueckoe xonebarue (CAK) — amo domunupyro-
Wast MOOenb USMEHHUUBOCU CeBePHOTI 3UMHeLl ammociepHoti
UYUDKYASIUYULU, KOMmopas mMoOenupyemcst co 6ce Oonvuieti cme-
nenvto peanvrocmu. CAK TecHO CBfI3aHO C apKTHYECKUM
konebanrem (AK), KoTopoe MMeeT OIIONHUTETbHBII eXe-
TOJHBI KOMIIOHEHT BOKPYT ApPKTHUKH. CyIIecTByeT 3Ha4H-
TEIbHOC KOJIUYECTBO OAaHHBIX O TOM, YTO CAK Bo3HHKaer
[JIaBHBIM 00pa3oM B pe3y/Ibrare BHYTPEHHUX aTMOC(epHBIX
IIPOILIECCOB, 3aTParMBalOIINX BCIO CHUCTeMy Tpomocdepa-
crpatocdepa.

Konebanus temmeparyp mnosepxuoctu Mmops (TIIM) B
ArmanTuke cBszansl ¢ cwioit CAK, n ymepeHHOE TBYCTOPOH-
Hee B3aumoneicTsue Mexay CAK um ArmmaHThdyeckuMm okea-
HOM, Beylllee K U3MEHYUMBOCTU B IECATHIETHEM Maciurade,
CTAaHOBUTCSI CTO/Mb >K€ BAXXHBIM IIPH IPOrHO3UPOBAHUU
M3MeHEeHUsI KIMMara.

Hsmenenue xkaumama moxcem nposensimocs kax 6 6ude
axmopos cOsuea, max U USMeHeHUsT JOMUHUPYIOUSUX YCILOBUTL
KOHKDEMHbIX KAUMANUYECKUX PEHUMOB, KAK 310 NOOMmEepiuc-
Oaemcst HAOMO0aeMotl meHOeHyuell 6 HANPABNeHUU NO3UMUE-
Holx eenudun 3a nocnednue 30 nem 6 noxazamene CAK u
KaumMamuueckom «coéuee» 6 mponudeckoii uyacmu Tuxoeo
okeana oxono 1976 2. XoTs cOBMeIIEeHHbIE MOJIE/TU UMUTHPYIOT
XapaKTepUCTUKH HaO/TI0aeMOM eCTeCTBEHHO N3MEHIMBOCTH
K/INMarta, Takux, kak CAK 1 9HCO, 4ro cBHIeTenbCTBYeT O
TOM, YTO MHOTHE U3 COOTBETCTBYIOIIIHX ITPOLIECCOB BK/TIOYEHBI
B 3TH MOJENU, HeoOXOOUM MaJbHEHIINI IMpPOTpecc s
TOYHOTO BBISIBJIEHHSI 3THX €CTeCTBEHHBIX PEeKHMOB. Kpome
toro, nmockonbky OHCO u CAK ABIAIOTCSA KITIOYEBBIMU
onpenesoIUMU  PaKTOpaMy HM3MEHEHUs] PErHOHaTbHOTIO
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KmMara 1 MOTyT, BO3SMOKHO, IIPUBECTU K PE3KVMM U HEIIPOT-
HO3UPYEMbIM HU3MEHEHUAM, HaéJIIOI[aIIOCb yCwieHue HeOoIIpe-
HEJIEHHOCTHU B JTUX ACIIEKTaX M3MEHEHUSA K/IMMaTa, KOTOPbIE
TIOJIHOCTBIO 3aBUCAT OT U3MEHECHUI Ha PEruoHa/IbHOM YPOBHE.

Tepmoxanunnas yupxynsyus (TXI])

Tepmoxanunnas yupkynsyus (TXL]) sensemcs npuuunoii
OCHOBHOUL 4ACMU NepeHoca pe2UOHANbHo20 menaa 8 Amaau-
muyueckom okeane. TXI[ — 9TO mepeMelINBaHHE B
r7106aIbHOM MacITabe OKeaHCKUX BOMI, KOTOPOE BBISBIBAETCS
pasnuYMAMHM B IUIOTHOCTH, CBA3aHHBIMH C BJIHMAHUEM
TeMIIepaTyphl M COEHOCTHU. B AT/IaHTHKe TeIio mepeHoCHuTCs
TEIUIBIMU ITOBEPXHOCTHBIMU BOJIaMH, TEKYIIIUMHU B CEBEPHOM
HaIIpaBJIeHUH, ¥ XOJIOMHBIMU COJIeHBIMU BomaMu 13 CeBepHOI
AT/IaHTHKH, KOTOpbIEe BO3BPAIAIOTCS B IJTyOMHHBIE CIIOMU.
VismeHeHUs B cTpyKType armiaHTH4Yeckoi TXIL] moryT ObITH
BBI3BAaHBI MEPTYypOAlMsAMHU IIOKasaTeasi B3BEIIEHHOCTH
[TOBEPXHOCTHBIX BOJ], KOTOPBIi UCIIBITHIBAET BIMSHNE TaKHX
SIBJICHUH, KaK: OCAaJKH, MCIIApeHNs], KOHTHUHEHTAJIBHBII CTOK,
o6pasoBaHHe MOPCKOTO JIbJia M TEIUIOOOMEH — IIPOIIECCOB,
KOTOpbIe CaMU MOTYT MEHSATBCS, CO3[aBas IOCISNCTBUA I
PerMoHaJBHOrO M IM00aJbHOrO KIuMMara. BsammopeicTBus
MeXIy arMmocdepoil U OKeaHOM TaKXKe, BEpOSTHO, OyayT
MMeTh CYLIeCTBEHHblE 3HAUYeHMs B NECATHIETHEM U Oojee
[IPOIO/DKUTEIbHOM BpPEeMEHHOM MaciuTabe B TeX CIydasx,
xorma 3apmerictBoBad daxrop TXL]. BsaumopeiictBue Mexmy
KpPyIHOMAaCIITaOHBIM aTMOChEPHBIM BO3[EHCTBUEM HAPSAY C
TIOTEIUVICHWEM M WCIapeHHeM B HHU3KHUX IIHPOTaX M OXJIaXK-
IeHWeM ¥ YCWIEHHEM OCafKOB B BBICOKHX IIIMPOTAX CO3TAET
OCHOBY Ul IOTEHIMaTbHON HECTaOMIBHOCTH CYILIECTBYIO-
miert ammantudeckorr TXI]. SHCO Taxkke MOXKET OKa3bIBATh
BIMAHME Ha aTaaHTH4deckyio TXI] B pesynpraTe M3MeHeHHA
6aaHCa MPECHOM BOIBI M TPOIMYECKON YaCTH ATIAHTHUKH,
obecrieunBast TAKUM 00pa3oM COeqUHEeHNE MEXTY HUSKUMHU U
BBICOKMMU IITMpoTaMu. HeompeneleHHOCTH B IIPeACTaBIeHUN
MeJIKOMaCIITaOHbIX IIOTOKOB Yepe3 IOPOTH U Y3KIe ITPOIUBBI,
a TakXe KOHBEKIMs OKeaHa OrPaHMYMUBAIOT CIIOCOOHOCTH
Mopenel MMHUTHPOBATh CUTYallMH, CBSI3aHHBIE CO 3HAYHU-
TeTbHBIMU u3MeHeHUsAMHU B TXI[. MeHbIass COIEHOCTh
ceBepHOU yacTH THXOro okeaHa o3HadaeT, 4To Iry6okas TXI]
B THXOM OKeaHe He IIPOUCXONMT.

Henuneiinvie cobvuimust u 6vicmpoe usmereHue kaumama

Cywecmayem 603MONHOCb Obicmpobix U HeoOpamumoix
USMEHeHUTl 6 KAUMAMU1ecKoti cucmeme, 00HAKO UMeENCs
3HAYUMENbHAS CMeneHb HeonpedeNeHHOCmU 6 OMHOueHUU
CBA3AHHDIX C IMUM MeXAHUIMOB U, C/1e008AMeNbHO, MAKie
BEPOSIMHOCIU  UAU  BPEMEHHDBIX MACUima008 Nno00OHbIX
nepexoOHvix npoyeccos. KimmMmaTudeckas cUcTeMa BKIIOYAeT
MHOTOYUC/IEHHBIE IIPOIECCHI N O6paTHbIe CBA3HU, KOTOpbIE
BSaHMoﬂeﬁCTByIOT CJIOKHBIMU HEJIWHENHBIMU IIyTAMU. 3JT10
BBaHMOHCﬁCTBﬂe MOXET ABUTHCA HpI/I‘II/IHOI;I IIpene/IbHbIX
3HAYE€HUM B KJIMMaTHYECKOI CUCTEME, KOTOPBIE MOTYT 6])ITI)
IIPEBBINIEHBI B TOM CIy4ae, €Ciinu d)yHKLU/IOHHPOBaHI/Ie CHUC-
TEMBbI HAPpYIIA€TCA JOCTATOIHO CUIBHO. IIIaHHI)IC, TIOTyI€HHbIE
IIpU IIOMOIITY KEPHOB IIOJIAPHOTO JIbJA, CBUNETEIbCTBYIOT O
TOM, 4TO aTMOC(beprIe PEXUMBI MOTYT MEHATHCA B TEICHNE
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HECKOJIBKUX JIET M YTO KPYIIHOMACIITaOHble M3MEHEHUs B
paMKax IIOAyLIapUsi MOTYT Pa3BHUBAaTbCSl B TeUCHHE HeC-
KOJIBKUX JecATwietuil. Hampumep, psAm Momeneil ITOKasas
BO3MO>KHOCTB ITIOPOTOBOM BeIMYMHBI [JIs1 OBICTPOTO Iepexona
ammantudeckoi TXI] k cocrosHuio kosvtarnca. [Toka erie He
ACHO, YTO IPENCTaBJIseT cOO0}l 3Ta MOPOroBasg BeJIMYMHA U
KaKOBa BEPOATHOCTb TOTO, YTO MNEATEJbHOCTh YeJIO0BeKa
MpUBENeT K TOMY, YTO OHa OymeT IpeB3oiifeHa (CM. pasnen
E6). ArmocdepHas HUPKYISIU MOXKET XapaKTepHU30BaThCs
pasnuyHbIMU TTpedepeHIIHaIbHBIMU MOJIE/ISIMU; HaIlpUMeEp,
Bo3HUKaTh B pesynsrare IJHCO u CAK/AK, 1 nu3sMeHeHHs B X
ase Moryr ObITH ObICTpbIMH. basoBas Teopus U Mopenu
[T0OKa3bIBAIOT, YTO HM3MEHEHHE KIMMaTa MOXKET B IEPBYIO
o4yepenb BBIPAKATbCS B M3MEHEHUSAX YACTOTHI IMPOSIBICHUS
TUX Mofenell. VI3MeHeHUsA pacTUTeIBHOCTH JUO0 B
pesy/braTe HEIOCPeINCTBEHHOIO aHTPOIIOIeHHOro obesjie-
CHUBaHUSA, MO0 BCIENCTBUE IIOOAIBHOTO MOTEIUICHUA MOTYT
MIPOUCXOAUTDH OBICTPHIM 00pa3soOM U BbI3bIBATh [aJbHENIIINE
M3MeHeHUsA KIMMara. [lpenmosiaraercs, 4TOo OBICTpOE
obpasosanune Caxapsl oko0 5 500 yeT Has3an sSBIAETCS IPU-
MepoM TIOfOOHOTO HEJIMHEHMHOIO0 H3MEHEHHSA 3eMHOTO
IIOKPOBa.

D.3 Memoowv: paiionuposanus

Hngopmayust 0 pecuoHanvHoM Kaumame pPaccMampusanaco
aue 6 oeparuvennoti cmeneru 6 BIO. Co spemenu B[O
Memoovl, npumersiemvie 01T UCNONL30BAHUST 60ee NOOPOOHOTI
pecuonanvnoti ungopmayuy, OviiU 3HAYUMENVHO YCOo8ep-
WEHCMB08AHbL U CAU UCHONB308AMbCSA 6 007ee UWUPOKUX
macuimabax. DTH METOAbl MNEJSITCS Ha TPU KaTEerOPHUU:
MOIIAO c BBICOKOI ¥ MEHSIOIIENCS Paspelarolieil Crrocoo-
HOCTBIO; PETUOHAJIbHBIE KINMATHUYIECKHE MOIEIN (I/UII/I
KJIMMAaTUI€CKHE MOAE/IN COBOKYITHOTO OTPaHUYICHHOTO paﬁo—
Ha) (PKM); 1 aMninpuyeckue/CTaTUCTHYECKHE U CTaTUCTHIEC-
KI/Ie/IH/IHaMI/I‘-IGCKI/IC METOIbI. HaHHbIe METOIbI XapaKTe-
PHU3YIOTCA Pa3TNIHBIMU CHIBHBIMU U C}Ia6bIMI/I CTOpPOHAMHU U
HUX HUCIIOJIb30BaHNE B KOHTUHEHTA/IbHOM MaCI_[ITa6e B 3HA4YU-
TEJPHOM Mepe 3aBUCHUT OT IOTPEeOHOCTEN KOHKPETHBIX
MIpUMEHEHUN.

MOIIAO ¢ svicokoti paspewaroujeti cnoco6HOCHvO MOOenU-
pytom xapaxkmepucmuxy 00ujeti AmmocPepHoll YUPKYIIUUlY 6
secoma 06ujem naaxe. B pernoHaJIbHOM MacIITabe MOMIeIH
IAI0T CPeNHKE CMEIIIeHUs [0 PaiioHy, KOTOpbIe KOIeOmIoTCs B
3HAYUTE/IbHBIX IIpeNeNax OT OJHOIO PETMOHAa K JIPyromy, a
TaK)Ke CPeIy MOJEJeil, IPU 3TOM yCpeqHEeHHbIe CMEIIeHHUs
Ce30HA M TeMIIepaTypbl CyOKOHTHHEHTabHOTO paitoHa, Kak
MpaBWIO, HAXOmATCA B Ipenenax 4 °C, a IOTPeIIHOCTH
ocagkoB — B mpenenax ot -40 mo +80 %. Ilomo6Hble
IIOKa3aTenaun ABJIAIOTCA Cyni€CTBEHHBIM IIOBBIILICHUEM
TOYHOCTH IO cpaBHeHHIO ¢ onieHKamu MOIJAO B BIO.

Bnazodapst paspabomxe modeneti o0ueii YUPKYASUUU ammoc-
¢pepvr (MOLIA) ¢ svicokoii/nepemennoii paspewiatouyeti cnoco6-
Hocmw1o 8 nepuod nocne BIIO, kax npasuno 6udHo, 4mo no mepe

[-55

NoBbIUeHUS paspeuiaroueil cnocoOHOCMU YIy4uaemcss OuHa-
MUKA U KPYNHOMACWMAGHDLIL NOMOK 8 MoOensix. B HEKOTOPBIX
CITyYasiX, ONHAKO, CHCTEeMAaTHYeCKHe OLIMOKH YCIWIMINCH IO
CpaBHEHHUIO C MopensaMHU ¢ 6Gosee rpy6oit pasperiarorei
CIIOCOOHOCTBIO, XOTA OBUIM [OKYMEHTAJIbHO 3aperucT-
PUPOBAHBI ININDb BECbMA HEMHOTOYNCIIEHHDBIE PE3Y/IbTAThI.

Ilocne B/IO 3uauumenvHo ycosepuiencmeosanvl MPI] ¢
8bICOKOTI paspeuiarowyeil cnocobHocmpio. PernoHanbHble MOIe-
M TIOC/IeNOBaTe/NbHO IIOBBIIIAIOT IIPOCTPAHCTBEHHYIO
IOIPOOHOCTh MOJIEIUPYEeMOro KIMMaTa II0 CPaBHEHHIO C
MOIIAO. PMII, ompenensieMble HaOIIONaeMbIMU IIOTPaHU-
YHBIMU YCIOBUAMH, XapaKTEPU3YIOTCA TeMIEPATYPHBIMU
CMEIICHUAMU YCPEOTHEHHOTO paﬁOHa (peI‘I/IOHaIIbeIC
macmraber 10°—106 xkm2), kak mpaswio Hmwke 2 °C, B TO
BpeMA KaK IIOTPENIHOCTH OCaJKOB COCTaBAAIOT MeHee 50 %.
PaitoHnpoBaHue B 60/1ee MeJIKOM MacITabe IIOKas3bIBaeT, YTO
U3MEHEHUS MOTYT CYLIECTBEHHBIM 06pa30M OT/INYATBhCA IIO0
BEIWYMHE WIN 3HAKY OT DpPeE3Yy/IbTaTOB [JIA OGIHI/IPHOI‘O
YCpeOHEHHOTO palioHa. MeXIy MOmeIAMH CYIIeCTBYeT
OTHOCHUTEIHHO KPYIIHBII Pasbpoc, XOTsI YETKOTO 0ObsICHEHUS
IPUYMHBI OTUX Pa3JIM4YNii He CYIEeCTBYET.

D.4 O6was oyenxa cnoco6Hocmeti

Co spemenu BI]O Habn00anoce 3uauumenvHoe paseumue u
ycosepuieHcmeosanue cosmeujerHvlx modeneil. B uerom ouu
obecneyusaiom 00cmogepHvle UMUMAYUY KAUMAMA, KAK
MUHUMYM 8HU3 N0 CYOKOHMUHEHMANbHOL WKaATe, U 6 npedenax
BPEMEHHDIX MACUINAB08 O Ce30HHBLIX 00 OecTMUNeMHUX.
Cosmeuervie MoOenU KAK 2PyNNa paccmMampusaiomcst 6 kadecmee
100X00sTU4UX CPedCctns 07t 06ecreueHUs NOe3HBIX NePCeKMUBHDIX
oyenox 6ydywseeo kaumamad. JTH MOIETM He MOTYT IIOKa
VMHUTHUPOBATDb BCE ACIIEKTHI KJIMMaTa (HaHpI/IMep, OHHM HE MOTYT
IO CHX IIOp IIOJHOCTBIO OOBACHUTL HabmopmaeMyoo ¢ 1979 r.
TEHOCHIIUIO PAa3HUNBI TEMIIEPATYPBI ITOBEPXHOCTb—TPOIIOC-
epa). Obmaxka U BIOKHOCTD TAKXKe OCTAIOTCS MCTOYHHUKAMU
CYIIIECTBEHHOU HEOIPEEICHHOCTH, OIHAKO IPOU3OIIIIO
SHAYUTE/IBHOE YIYJIIE€HNE B HMMUTAIIUAX KOJINIECCTBEHHBIX
ToKasaTenell sTux ABaeHuil. Hu omHa U3 Mopenell He MOXeT
CUHUTATHCA «HaPUIy‘IIHeI?I», 1 BOXXHO HCIIO/Ib3OBATh PE3y/IbTaThbl
1I€JIOTO Psifia TIIATETHHO OIIEHEHHBIX COBMEIIIEHHBIX MOJIETIEN, C
TeM 4YTOOBI HCC/IENOBATh MOCICNCTBUS PasIMIHBIX (PopMyITH-
PpoBOK. Jlornaeckoe 060CHOBaHIE MTOBBIIIIEHHO JOCTOBEPHOCTH
JaHHDBIX MOHCHCﬁ CBA3aHO C (i)yHKI_II/IOHI/IpOBaHI/IeM Moneneﬂ B
CIeYIOIIUX 0OTaCTAX.

Koppexmuposxa nomoxa

Obwas 00ctoBepHOCL MOOENbHBIX NEPCHEKMUBHBIX OUEHOK
nosviuiaemcs 6 pesynvmame 007ee HemKo20 QOYHKYUo-
HUPOBAHUS HECKOMbKUX MoOesetl, KOmopvie He UCHONb3YIm
KOppekmuposku nomoxd. Omu modeau noddepicusarm 6
Hacmosiujee 8pemMsi cmabunvHvie, MHO208€K06ble UMUMAUUY
NPU3EMH020 KAUMAMA, KOmopvle XapaKmepudyrwomcs, Kax
cuumaemcs, 00CMAMOUHbIM KAYECTNBOM O/sT 1M020, 4mo6bl
donyckamv uUx UCHONL308AHUe ONSI NePCHEeKMUBHBIX OUeHOK
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usmenenuss Kaumama. VIsmeHeHus, Onaromaps KOTOPBIM
MHOTHE MOJeIH MOryT (YHKIMOHUPOBATb B HACTOAIIEe
BpeMsi 6e3 KOPPEKTHUPOBKHM IIOTOKA, OOBSCHSIOTCS IOBBI-
IIIeHHeM KadecTBa KaK aTMOC(EpPHBIX, TAK U OKeaHHYeCKUX
KOMITOHEHTOB. B Mopie/tn niepBoCTeNleHHOe 3HaYeHHe MMEIOT:
armMocdepa, yrTydilleHus: B KOHBEKILUH, IIOTPAHUYHBIN CIIOM,
00J1aKa ¥ CKpBITHIC IOBEPXHOCTHBIE IIOTOKY TeIUIa. B Mozmenu
OKeaHa K YHCIy 9THX YCOBEPIIEHCTBOBAHUI OTHOCATCA:
pasperIaomnas CIIoCOOHOCTD, IepeMelINBaHue IIOrpaHHY-
HOTO CJI0S1 ¥ TIPE/ICTaB/IeHHe BUXPEBBIX Ipoleccos. Mmeerca
3HAYUTENbHOE COBIAJEHHE Pe3yAbTaTOB, IOTYYEeHHBIX IpHU
TIOMOIIY MCCeIOBaHUI M3MEHEHUA KIMMaTa IIOCPEACTBOM
MoJIeielt ¢ KOPPEKTUPOBKOI ITOTOKA U 6e3 Hee; TeM He MeHee
paspaboTka CTaOWIBHBIX MoOfeneil 6e3 KOPPeKTUPOBKU
IIOTOKA IIOBBIMIAET JOCTOBEPHOCTb MX CIOCOOHOCTHU
MOJIe/TUPOBATh OYIYIIMIT KJIUMaT.

Knumam e XX sexe

Yeepennocmv 8 cnocoOHocmu modeneil NPoOHOIUPOBAMD
OyOywuil Kaumam nosviuiaemcs 61ae00apsi cnocob6Hocmu
HeckonvKux moodeseti 60CHPoOU3B00UmMs MeHOeHYUU NOenieHUst
memnepamypul npusemHozo 6030yxa 6 XX eeke, xkoeda smom
npoyecc HAXo0umcsi nod 6030eilctneéuem NOBbLIUAIOULENCS
KOHUeHMPAyUuY NAPHUKOBBIX 24308 U CYTbPamuvix aspo3osneil.
JTo mokasaHo Ha pucyHke TP-13. B To ke Bpems HCIIO/Ib-
30BA/JIMCh JINITb HUACATIU3NPOBAHHDBIE CLIEHApUN CyIIbd)aTHI)IX
a’po30jIel, ¥ B MOJENIM HeAb3sl BKIIOYATH (DAKTOPBHI
HEKOTOPBIX MOOIIOIHUTE/IbHBIX IIPOLECCOB U BOSHeﬂCTBHﬁ.
HexkoTopble nccienoBaHusi Ha OCHOBE MOJIe/Iel TTOKA3bIBAIOT,
YTO BK/IIOYECHUE OOIIO/THHUTECIBHBIX BOSHeﬁCTBHﬂ, TaKHUX, KaK
HM3MEHYMBOCTb COJTHEYHOU 9HEPTUN U BYJIKAHUIECKHE a3PO-
30/I1, MOTYT yJIyYHINTHh HEKOTOPBIE aCII€KThI HMHTHPOB&HHOﬁ
M3MEHYMBOCTH KJIMMaTa XX BeKa.

IxcmpemanvHole s67eHUS

AHanus u 00ctnogepHOCHIbL IKCMPEMATLHBIX ABEHUTI, KOMOopble
UMUMUPYIOMCS 8 pamkax moleneli KAUMAMa, euje mMoavko
NOSBASIOMCS, 0C00eHHO O MPpAeKmopuil U 4acmomol
wimopmos. Ilpn momomu Mopenedl KIMMaTa MMHTHPYIOTCA
BUXPU CKOPOCTH «IIOI0OHO TPOIIMYECKUM LIUKIOHHYECKUMY,
XOTA OCTaeTCA OOCTATOYHAA HEACHOCTh B OTHOIICHUU HX
TOJIKOBAaHUA OJa4 TOroO, LITO6])I OIIpaBABIBATE OCTOPOKHOE
OTHOLIEHUE K IIEPCIEKTUBHBIM OLI€HKAM H3MEHEeHUI Tponun-
YEeCKHUX IIMKJIOHOB. B 1o ke BpeMs, B LIE€IOM HeHOCTaTO‘—IHOﬂ
PaspaboTaHHOCTBHIO XapaKTePU3YETCs AHAIN3 SKCTPEMaTBHBIX
SIBJIEHUIT KaK IIOCPeNCTBOM HabmoneHus (cM. pasaen B.6), Tak
M COIPSKEHHBIX MOJIE/IEN.

Mesnczo008as usmenuusocmo

Iosvicunace mounocmo umumayuu OHCO npu nomouju
CoOBMeUuleHHbIX MoOesiell; 8 1O Jce 8pemMsi €20 U3MEeHYUBOCHIDb
nepemewjaemcsi 8 3anaoHOM HANPABAEHUU, A e20 CUnd, Kak
npasuno, Hedooyerusaemcs. B Tom ciydae, Korna H3Ha4agabHO
IOJDKHBIM 06pa3oM HCIIO/Ib30BAINCh JIaHHBIE O IPHU3eMHOM
BeTpe nu HOHHOBCPXHOCTHOM COCTOAHMM OKeE€aHa, HeKOTOpI)Ie
COIpPsSKEHHBIE MO XapaKTepU30BaIUCh OIpPENeTIeHHOM
CTeIIeHbIO ycIexa B Ipenckasanuu cobsrruit DHCO.

Hsmenenue knumama, 2001 e. Hayuwnovle acnexmul

Bsaumnvie cpasrenust modenei

Iposederie 6ce Gomee uaCMbIX CUCMEMAMUYECKUX B3AUMHBIX
cpasHeruti modeneil 0aem OCHO8Hble NOOMBEPHOEHUS PACHYUSUX
803mOdCHOCMell Kaumamuyeckux modeneii. Hampumep, [Tpoekt o
cpaBHenuio coBMmerrieHHbix Mopeneii (IICCM) mosBossier
rposecTH 60/lee BCCOOBEMITIOIIYIO CUCTEMAaTHYECKYIO OLIEHKY M
B3aMMHbIe CPABHEHUS IPOTHO3a COBMEIIIEHHBIX MOJIEIE, TPOTOH
KOTOPBIX ObUI CIelaH B CTAHIAPTHU30BAHHON KOH(UIypaIuy, a
TAK)KE pearnpoBaHUsl HA CTaHIAPTH30BAHHOE BO3IENCTBHE. B
HACTOsAIIIee BpeMsl IOOWIMCh OTPENeeHHOr0 KOMMIECTBEHHOTO
BBIPOKeHUsI TOBBIIIeHNsT 3(h(EKTUBHOCTH pabOThI COBMEIIIEH-
HBIX Mofesieit. [IpoekT o MOme/TbHOMY CPaBHEHUIO MaIeOK/IN-
marnveckux maHHbix ([IMCII) obecrmeunBaeT HpoBemeHME
CpaBHEHHMII Mopesneil i cpenHero rononeHa (6 000 et Tomy
Hasal) 1 IOCIETHErO ETHUKOBOro Makcumyma (21 000 et Tomy
Hasaj). CltocOOHOCTh 3TUX MOJIe/Ieil UMUTHPOBATD OITpelie/ieHHbIe
ACIIEKTHI TAJIEOKTUMATA, COTIOCTAB/IAEMBIX C PSIOM KOCBEHHBIX
Ma/IEOKTMMATHYECKUX [TAHHBIX, TPUJIAET IOCTOBEPHOCTD MOTIE/ISIM
(mo xpaitHeit Mepe Wit arMOChEPHOrO KOMIIOHEHTa) B II€/IOM
IMAara3OHe PasIMYHbIX BO3IENCTBUIL

E. O6Hapy>1<elme BIIMAHUA JE€EATCIbHOCTH Y€IOBCKA Ha
HM3MECHCHHEC KINMaTa

B pasmenax B u C gaBasmach xapakTepHUCTHKAa HaOIIOTaeMbIX
MIPOLIIBIX M3MEHEHHI KiMMara U (aKTOPOB BO3MIEHCTBHUS
COOTBETCTBEHHO. B pasgene D paccMaTpuBaauCch BO3MOXK-
HOCTU KIMMATHYECKHX MOJENeH IO TNPEeNCKa3aHUIO pearv-
poBaHUA KJIMMaTU4Y€CKOU CUCTEeMBbI Ha HOI[O6HI)I€ U3MCHCHUA
BO3MIeNCTBUS. [JaHHBII pasfiesn UCIIOIb3yeT 3Ty HHOpMALIHIO
I/l PacCMOTPEHHSI BOIPOCA O BO3MOXXHOCTH OIIpefie/IeHuUs
BIIMAHUA OCATCIbHOCTH YC€/JIOBC€KAa HAa M3MEHCHME KIMMaTa B
HaCTosIIIee BpeMsl.
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Pucynox TP-13. Hab6onaemble n Monennpyemble o6aibHbIe
CpenHerofoBble aHOMaMK TemIepaTypel (°C) OTHOCUTEIBHO CpelHUX
3HadeHu HabmoneHnit 3a meproz ¢ 1900 r. o 1930 r. Korrponbroe u
TPU He3aBUCUMBIX MOJIe/TIPOBAHUS C HCIIONb30BaHUEM OIHOTO H TOTO
e (axTopa BO3/EACTBUS ITAPHUKOBOTO Ia3a IUTIOC a9PO30IbHbIE
BO3[IEHCTBUS, @ TAKXKe HECKO/IbKO MHBIX UCXOIHBIX YCIOBUI, IOKa3aHbI
Ha ocaoBe MOIIAO. Tpu MofepoBaHus BO3IENCTBUA TAPHUKOBOTO
rasa IUII0C a9p030/11 0003HAUECHbI COOTBETCTBEHHO CJIOBAMU «IIPOTOH
1», «riporoH 2» u «mporoH 3». [Ha ocxoBe pucynka 8.15]
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PaccmoTpenune aTOoro Bompoca MMeeT BaKHOe 3HadeHHe. B
BIIO 6bL1 che/ian BBIBOLL O TOM, YTO «B MTOTE IOKa3aTeIbCTBA
CBUJIETE/ILCTBYIOT O TOM, YTO MMeEETCS CYI[eCTBEHHOE BJIHSA-
HHUe 4YeoBeKa Ha MIOOaJbHBIN KIUMaT». B HeM 0TMedYanoch,
4T0 OOHapy)XeHHe M OObsCHEHUE MPOSBICHUI HW3MEHEHUs
K/IMMaTa aHTPOIIOT€HHOTO TPOUCXOXK/IEHUsI OYIET COMTPOBOXK-
IaThCsI MTOCTENeHHBIM cOOpoM noka3atenbcTB. B BIO Takske
OTMEYaINCh HeOIpeNeIeHHOCTH B psie (HaKTOpOB, BKIIIOYAs
BHYTPEHHIOIO U3MEHYMBOCTb, B&/IMIYMHY U MOJIE/TH BO3IEHCT-
BUs M pearupoBaHUs, KOTOPble ITOMEIIaNu CHenatbh Ooree
PeIINTeNbHBIN BEIBO]L.

E.1 3nauenue o6napyyicenus u 00voAcHeHUs

O6napyicerue — 3mo npouyecc OeMOHCHPAYUU 1020, YMO
HAOmo0aemoe U3MeHeHUe CYUECtneeHHo Omaudaemcs (6 cmamiuc-
MUYECKOM CMbICIE) OM 1020 USMEHEHUS, KOMOopoe MONCHO
00vsicHUMY  ecmecmeenHoil usmenuusocmoio. OOwvsichenue —
MO  Nnpouecc YCMAHOBNEHUS NPUHUHDL U NOCIEOCHBUS C
HeKOMOopbIM onpedesieHHbIM YPosHeM 00CMOBEPHOCIU, BKAOHAST
OUeHKY KOHKypupytoujux eunomes. PearmpoBaHue Ha aHTpO-
TOTeHHbIE U3MEHEHUS B KJIMMaTHIECKOM BO3[IENCTBUN IIPOUC-
xomuT Ha (OHe eCTeCTBEHHON BHYTPEHHEN U BBIHYXXICHHOM!
BHEIIHEN U3MEeHYMBOCTU KIMMaTa. BHyTpeHHAA U3MEHUYUBOCTD
KJIMMAara, T. €. USMEHYNBOCTb K/IMMAara, He BbI3BaHHas BHeII-
HUMH GaKTOPaMH, IPOUCXOUT BO BCEX BPEMEHHBIX MacIiTabax
OT HelleIb O CTOJAeTHUN U Jake ThICAYeNneTUll. MenieHHbIe
KIMMaTU4eCKre KOMIIOHEHTBI, TaKKe, KaK OKeaH, UMEIOT OCO-
6EHHO BaYKHYIO POJIb B IECSITHIETHUX U CTOJIETHUX BPEMEHHBIX
Maciradax, MMOCKO/IbKY OHHM HMHTETPUPYIOT HM3MEHYMBOCTH
rorofsl. TakuM 06pasoM, KIMMaT CIIoco6eH IeMOHCTPHPOBATh
IUTUTE/bHbIE BO BPEMEHHOM MaciiTabe Koneb6aHus 3HAIH-
TEeJIbHOU BeMMYMHBI Ge3 BHeIIHUX BosnencTBuil. Komebanwus
KJIMMaTa, BbI3BAHHbIE BHEIIIHUM BO3ZIEHCTBHEM (TIPOSIBIEHUS),
MOTYT OOBSCHATHCS U3MEHEHUSIMU B €CTECTBEHHBIX (DakTopax
BO3MEVCTBUSA, TaKUX, KAK COJHEYHasd pajuallis WIM BYJIKa-
HUYeCKHe adpOo30/M, WIM HM3MEHEHHSAMHU B aHTPOIOTE€HHBIX
(pakropax BO3mENCTBUS, TaKNX, KaK yBETHMIMBAIOIIINECS KOH-
LIeHTpallMM IapHUKOBBIX ra3oB WIK aspo3oiu. Hamuuue aToit
€CTeCTBEHHON H3MEHYMBOCTH K/IMMaTa O3HadaeT, YTo OOHapy-
JKeHHe M OOBsCHEHHE aHTPOIIOTEHHOTO H3MEHEHMs KIuMara
SIBJISIETCST CTATUCTHYECKOM MTPOO/IEMOIT «pearpoBaHusl Ha IITyM».
HccnenoBanust B Le/SIX 00OHAPYI#eHUsT TTOKa3bIBAIOT, SIBJIAETCS I
Hab/moiaeMoe M3MeHeHHe BeCbMa HEOOBIYHBIM B CTaTUCTUYECKOM
CMBIC/IE, ONHAKO 3TO He 0053aTe/IbHO IIO[pasyMeBaeT, YTO MbI
[TOHHUMaeT ero NpudyuHbl. O6wscHeHue W3MEHEHUs KIuMara
AHTPOIIOTEHHBIMUA TPUYMHAMHU CBA3aHO CO CTaTUCTUYECKUM
AHA/IM30M U TINATEIbHOM OIEHKOW MHOTOYWC/ICHHBIX JIMHUU
TIOKa3aTe/IbCTB, C TeM YTOOBI II0Ka3aTh B paMKax 3apaHee OIpere-
JIEHHOTO TIpeJiesia OLIMOKY, YTO HaO/monaeMble H3MeHEHHST:

e BpSI/I /I OO'BSICHSIIOTCS ITO/IHOCTBIO BHY TPEHHEH H3MEHIMBOCTHIO;

e COOTBETCTBYIOT OLICHOYHOMY p€arnpoOBaHNIO Ha JAHHOE COve-
TaHNE aHTPOIIOT€HHOI'O ¥ €CTECTBEHHOTO BO3JIEICTBUS;

e HE COOTBETCTBYIOT aJIbT€PHATHBHBIM, ¢)H31/I‘-I€CKI/I noIryc-
TUMBIM O0bSICHEHUAM IIOCIEJHETO USBMCHCHHUA KJIMMara,
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KOTOPbI€ MCK/IIOYAIOT Ba)KHbIE 3JIEMEHThI JAaHHOM KOMOU-
HAaILlMU BO3OCUCTBUIA.

E.2  Bonee npodomicumenvras u 6onee muyamenvHas
npoeepka 3ape2ucmpuposanHvix 0AHHLIX
Ha0100eH Ul

Tpu u3 nocnedonux namu aem (1995 e., 1997 2. u 1998 2.) Ovinu
CaMbIMU MenbiMuU 8 en06anvHom macuimabe 200amu npuoop-
Hotl peeucmpayuuy. bpira IOATOTOB/IEHA OIJCHKA BO3MCHUCTBUA
oImK60K BBHIOOPOYHON COBOKYIHOCTH HAOIIONATeIbHBIX
IDAaHHBIX IIPUMEHUTEIPHO K PerHCTPAllMH CpefHel TeMIlepa-
TYpBl B IJIOOAJIBHOM MacliTabe M B MaciuTabe ITOMyIIapUs.
CymecTByeT TakXKe JIydlllee IOHMMaHUe OMIMOOK M HeoIpe-
HOEJEHHOCTER B CIIYyTHUKOBOM PErMCTPAlMU TeMIIEPATYPhI
(Microwave Sounding Unit, MSU). Pacxosxnenus mexay MSU
U JaHHBIMU PafiHO30HIOB OBUIM B 3HAYUTEIBHON Mepe
yPperyJIMpoBaHbl, XOTA IIOJHOCTBIO HEBO3MOXKHO OOBACHHUTDH
HaOJIIONAaeMYI0 TeHIEHIIMIO Pa3IH4YMsa MEXIy NPH3eMHON U
HIDKHe# TporocdepHoi Temmeparypamu (cM. pasmen B).
HoBble BOCCTaHOB/IGHUA NAaHHBIX O TeMIlepaType 3a MOC/IeN-
Hue 1 000 sieT II0KashIBAIOT, YTO U3MEHEHHUE TEMIIEPATY P 3a
IIOC/IEIHUE CTO JIET BPSAJ JIM IOJHOCTBIO OBUIM eCTeCTBEH-
HBIMU IO CBOEMY IIPOMCXOX[ECHUIO, ITaXKe €CNIH YYUTBIBATh
3HAYUTe/IbHbIe HEOIPele/IeHHOCTH B BOCCTAHOBJICHUH HCTO-
pHYecKOl cuTyanuu (cM. paszen B).

E.3 Hosvie modenvHvie oyeHKu 6HympeHHeti UsMeH4UB0cmu

Becoma manoseposimno, umo nomennenue 3a nocnednue 100 nem
ObiNI0 6bI36AHO MONLKO BHYMIPEHHEl USMEHYUBOCHIbIO, KAK O
NOKA3LIBANY OUEHKU HPU NOMOUU CYUWECBYIOUUX Moldeneri.
[TpubopHasi pericTpaiysi IPOBOAUTCS HENABHO M OXBATHIBAET
[IePUOJ BO3IEHCTBUS MEATENBHOCTY Ye/IOBEKa, a PErHCTpaliys
HCTOPUYECKHX JJAHHBIX BKIIOYaeT KosieOaHus IOfI BO3IEHCTBHEM
ecTecTBeHHBIX (DaKTOPOB, TAKMX, KaK KOleOaHUs, BbI3SBaHHbIE
M3MEHEHMSIMU B COJIHEYHOM DPAJHallMi U B YaCTOTe KPYITHBIX
BY/IKAHUYECKUX H3Bep)KeHuil. [lomoOHbIe OrpaHUYeHUs] OCTaB-
JISIFOT HEMHOTHE a/IbTEPHATHBBI JUIS1 HCIIOIB30BAHMS JUTUTETBHbBIX
«KOHTPOJIbHBIX» MMHTALMI C COBMEIIEHHBIMH MOIE/ISIMHU C
LIe/IBIO TTO/ITOTOBKH OLIEHKU M3MEHYHBOCTH K/IIMAaTa B Pe3y/IbTare
BHyTpeHHero BoszelictBrsA. Co Bpemenu BJIO mcnonp3oBanoch
OosbIllee  KOJIMYECTBO MOMENEH [UIi OLEHKH BETHIUHbI
M3MEHYMBOCTH K/IMMaTa B pe3y/brarte BHYTPEHHHX (DakTopos,
BBIOOPOYHAsE COBOKYITHOCTh KOTOPBIX HMPUBOIUTCS HAa PUCYHKeE
TP-14. Kax MOXHO BHETb, 9TH MOIEIN XapaKTePHU3YIOTCS
LIMPOKUM IMATIa30HOM BHY TPEHHEN H3MEHUYHUBOCTH IVI06aIbHOTO
maciiTaba. OneHKH 0Oojiee IIMTENBHOM BPEMEHHOM H3MEH-
YMBOCTH, CBSI3aHHBIE C HCCIEHOBAHMAMHU IO OOHApPY)XEHHIO M
OIIpeNIeIeHHIO, SIB/ISIIOTCSI HEOIpeNie/IeHHbIMH, OHAKO B MEXTO-
JIOBOM U MECATHWIETHEM BPEMEHHOM MacIuTabe HEKOTOpPbIe
MOJe/IM TTOKAa3bIBAIOT aHAJIOTHYHYIO WIM OOJBIIYI0 U3MEHYH-
BOCTb II0 CPaBHEHHIO C HAOIIONAeMOIL, ke eCId MOHCIM He
BK/TIOYAIOT M3MEHYMBOCTD B pe3y/IbTare BHEIIIHUX MCTOYHHUKOB.
BbIBO/IBI B OTHOLIIEHHUH BBISIB/ICHUS aHTPOIIOT€HHOTO TIPOSIB/ICHUS
He 3aTParuBaiOT MOMIE/M, HCIIONB30BAHHOM IS OLEHKH BHYT-
PeHHel U3MEHYUBOCTH, ¥ ITOCTIEAHIE U3MEHEeH!sI He MOTYT ObITh
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Pucynox TP-14. Anomanuu cpefaeit 17106a1bHO TeMIIEPaTy pbl
MIPU3EMHOTO BO3[yXa, IOTy4YeHHbIe TOCPEICTBOM KOHTPOIbHBIX
nmMuTanui 3a 1000-1eTHHI Ieprof, IPU TOMOIIHU TPeX PasIudHbIX
Mopeneit kumata — Hadley, Geophysical Fluid Dynamics Laboratory u
Hamburg — B comocTaB/ieHiH ¢ HeffaBHel IPHOOPHOIT perucTparueit.
Hu onHa 13 MOJe/TbHBIX KOHTPOILHBIX UMUTALIUH He TI0Ka3bIBaeT
TEHIEHIINIO TPU3EMHOI TeMIIepaTyphl BO3[yXa CTOJb JKe 0OIINpPHYIO,
4T0 ¥ HabmonaeMas TeHaeHuus. Eciu BHyTpeHHAS U3MEHYMBOCTD
ABJIA€TCA NPaBUIbHOMN B 3TUX MOJE/IAX, HeJlaBHee MOTEI/IEH’E He
00'BACHACTCS, BEPOATHO, U3MEHYUBOCTBIO, BbI3BAHHOII TOJILKO B
paMKax K/IMMaTHaecKoil cucteMsl. [Ha ocHoBe prcynka 12.1]

OOBACHEHBl YHUCTO BHYTPEHHEN M3MEHYUBOCTBIO, NaKe eC/H
Be/IMYMHA MMUTHPYEMBIX BHYTPEHHUX KOJNIeOAHMIT yBeIH-
YMBaeTCs B 1IBa pasa U, BO3SMOXKHO, 60jtee Toro. CaMble IIOC/IeTHYE
HCC/IENIOBaHUsI TI0 OOHAPY)KEHHI0 M OOBSICHEHUIO HE [alOT
HHUKAKHX CBUIETELCTB B OTHOIIEHUH TOTO, YTO OIIEHEHHAs IIPH
TIOMOIITY MOJE/TM BHYTPEHHAA U3MEHYNBOCTD Ha IIOBEPXHOCTU
ABJIAETCA HECOBMECTMMOM C OCTaTOYHOM HM3MEHYMBOCTEIO,
KOTOpasi COXPaHsAeTCS B HAOIIONEHUAX IIOC/Ie HCKTIOYeHHS OIle-
HOYHBIX aHTPOIIOT€HHBIX IPOSAB/ICHNI B KPYITHBIX IIPOCTPAHCT-
BeHHBIX U JUINTCIBHBIX BPEMEHHBIX MacIUTabaX, HCIIO/Ib-
30BaHHBIX B HCCICTOBAHMAX IO BBIABJCHHIO M OOBSACHEHHUIO.
OTMeTHM OJIHAKO, YTO CIIOCOOHOCTD BBIAB/IATH HECOOTBETCTBHSA
SBJIAETCA OrpaHMdeHHON. Kak mokasaHo Ha pucynke TP-14, Hu
OflHa M3 KOHTPOJIBHBIX MOJIE/bHBIX MMHUTALIUH HE IIOKAa3bIBAET
TeHAEHIINIO IPU3EMHON TEeMIEpaTyphl BO3MyXa TAKOTO K
pasMepa, YTo U TeHZIeHIIU, HabmonaeMas 3a mocienaue 1 000 siet.

E.4 Hogvle oyenku peaxyuii Ha ececmeerHoe 6030eiicmeue

Ouenku, ocHoBaHHbIE HA PUIUYECKUX NPUHUUNAX U MOOeTbHbIX
UMUMAYUSX, NOKA3bIBAION, YO 00HO JUUib ecrectmeeHHoe
8030eiicmeue 8psio i 00BsICHsIEN HbiHeuHee HAOn00aemoe 2n00ab-
Hoe mnomenneHue unu HAOOOAeMvle USMEHEHUSI 8 CHpyKmype
8ePMUKANILHOLL themnepamypol 1 ammocpepsl. B IOMHOCTBIO
COBMEIIIEHHBIX MOJIE/ISIX CHCTEMbI OKeaH-aTMocepa IPUMEHSUICS
CII0CO6 BOCCTAHOB/ICHHsI COTHEYHOTO M BYJIKAHUYECKOTO BO3-
nmevictBuii 3a mocsiemare 100—300 jeT B HE/IsIX OIEHKU TOTO
BKJIa/Ia, KOTOPBII CTECTBEHHOE BO3MIENCTBIE BHOCUT B M3MEHIH-
BOCTb U M3MeHEHHe KMMaTa. XOTs BOCCTAHOBJ/IEHHE €CTECTBEH-
HBIX BO3IEMCTBUIL HOCUT HeOlIpeleIeHHbIA XapaKTep, BKIIOYast UX
TTOCTIENICTBYS, OHO IO3BOJISIET YBE/IMYHUTH JIUCIIEPCHIO B 6ojiee
IVTUTENbHBIX (MHOTHE [ECATWIETHS) BPeMEeHHbIX MacruTabax.

Hsmenenue knumama, 2001 e. Hayuwnovle acnexmul

bnaromapst 9ToMy HM3KOYacTOTHas M3MEHYHMBOCTb CTaHOBHUTCSA
O/mpKe K M3MEHYMBOCTH, KOTOPas BBIBOIUTCS IOCPEICTBOM
IIepeCcTPAaNBaHUsA MCTOPHIECKHX [JaHHBIX. CyIllecTByeT BepoOsT-
HOCTb TOTO, 4TO YHCTOE eCTECTBEHHOE BO3IEHCTBHE (T. €. COMHeY-
HOe IUIOC BYIKAaHHMYeCKOe) HOCWIO HETaTHBHBIN XapakTep 3a
NIOC/IEIHUE [IBA JECATWIETUS U, BOSMOXKHO, JaXe 3a IOC/EqHUEe
4eTbIpe AecATIIeTHA. CTaTHCTUYeCKHE OLEHKH ITONTBEPKIAIOT,
YTO MOJE/TMPOBAHHAsA €CTECTBEHHAA U3SMEHINBOCTD KaK C y4eTOM
BHYTPEHHHUX, TaK M €CTE€CTBEHHBIX BO3JIEHCTBUH, BPAM /N
00'BACHSACT TO ITOTEIVICHHE, KOTOPOE IIPOU3OIIVIO BO BTOPOY ITOJIO-
Bune XX Beka (cM. pucynok TP-15). B To sxe Bpemst cyriecTByeT
IOKA3aTe/IbCTBO  IOAIAIONIETOCH OOHAPY>KeHHWIO  BJIMSAHUA
BY/IKAHWYIECKOH JeATeNbHOCTH Ha KIMMaT, a TakoKe JIOKasa-
Te/IbCTBO, KOTOPOE II0Ka3bIBaeT Ha MOIAIOLIeecs OOHAPY>KeHUIO
BJISIHYE COJTHeYHOM HEPTUHM, 0COOEHHO B IIepBOY OToBHHE XX
BeKa. JTavke ec/ii 9TH MOZIEN HEMOOLIEHUBAIOT Be/TMIHUHY pPearnpo-
BaHMA Ha COTHEYHOE WIH BY/IKAHUYECKOE BO3JIENCTBUE, XapaKTep
IIPOCTPAaHCTBEHHBIX M BPEMEHHBIX MOJE/NEH He ITO3BOJAET
OO'BACHUTD HaO/IONaeMble U3MEHEHHA TEMIICPaTypbl B Te4eHHe
XX BéKa JUIIIb IIOCPENCTBOM TOIBKO 9THX BO3IEHCTBHUIA

E.5 Yyscmsumenvrocmo K oyeHKam nposeieHuil
UIMeHeHUsT KIumama

Hmeemcst wiupokuil chexmp 00KA3AMENbCNE KAYECHIBEHHDIX
CO0MBeMCcmauULl Mexcdy HA0N0aeMbiMU USMEHEHUSIMU KIUMAMaA U
MOOenbHbIMU  DeAKUUsMU HA aHmponozenHoe 6030eilcimaie.
MOI[e}II/I W JOAHHBIC Ha6IIIOIIeHI/II>'I IIOKA3bIBAIOT: ITOBBIIIICHUEC
[I0GAIBHOI TeMITepaTyphl, YCHWIEHHE KOHTPACTa TeMIIEPATyphI
CyIIla-OKeaH, COKpAIlleHHe MPOTSHKEHHOCTH MOPCKOTO JIbJa,
OTCTYIIaHHUE JIETHUKOB M YCHICHHE OCAIKOB B BBICOKHX IIIMPOTAX
ceBepHOTo moyyiapyst. HekoTopble kKauecTBeHHbIE HECOOTBETCT-
BHSI COXPAHSIIOTCS, BK/IOYasi TOT (DAKT, YTO MOJIE/H TIPEMICKA3bI-
BaIOT Gojiee OBICTpPBIE TEMIIBI IIOTEIVICHUA B CpeHEl ¥ BepXHel
Tponocdepe 1Mo CPaBHEHUIO C TeMH, KOTOPbIe HAGIIONAIOTCS B
XOfIe PErUCTPAIMH TPOIIOCEPHOI TeMITepaTyphl IIPY MOMOIIH
/MO0 CITyTHUKOB, MO0 PaIHO30H/IOB.

Bce 6udvt modenuposanuss ¢ NAPHUKOBbIMU 2A3aMU U CYNb-
pamubIMu A3PO30AAMU, KOMOPble NPUMEHSANUCL 8 X00e UcCe-
008aHUIL 110 BbISIBNIEHUI0 USMEHEHUTL, NOKA3ATU, YO 07T 00BSICHEHUST
theHOeH YUl 6 NOBEPXHOCTTHOM U HIPONIOCHEPHOM CTIOSX 6 teUeHie
Kax muHumym nocieonux 30 nem mpeOyemcs Hanudue Cyuject-
BEHHO020 KOMNOHEHMA 6 6ude OesmeNvHOCHU AHMPONO2EHH020
npoucxoscdenust. Co Bpemenu BIIO umeetcst 60stbIiiee KOMIIECTBO
I/IMI/ITaHI/Iﬁ C YBEIMICHUEM KOHHCHTpaHHﬁ ITApHUKOBBIX I'a30B
U OIIpefie/IEHHOE IIPeNCTaBIeHe a9PO30/IbHBIX BO3IEICTBUN.
Heckonbko MccmenoBaHuil BKIIOYAIM TTOOPOOHBIE TIPENCTAB-
JIEHNS ITAapHUKOBBIX Ta3OB (B OT/INYHE OT SKBHBAJICHTHOTIO
yBenudeHusa koHueHTpanuit CO,). Hexoropsle u3 HUX
BKJIIOYAMU TaKXe: HM3MEHEHHs TPOMOCHEPHOTO 030Ha,
I/IHTQP&KTI/IBHI}Iﬁ IIUKJI CEPBI, PEXXUM ABHOTO paTuallMOHHOTO
BO3MIEICTBUs Ha PacCeMBaHME CYIbQPATHBIX adpPO30JIei U
60Jiee COBEPIIIEHHYIO OIEHKY M3MEHEHWIT CTparocdepHoro
030Ha. B 11e/T0M B TO BpeMs Kak OOHapy >KeHHe KIMMaTHIec-
KOTO pe€arnpoBaHMs Ha 3THU WHDBIE aHTPOIIOT€HHbBIE (baKTOpI)I
YaCTO HOCHUT HepCHeKTHBHbIﬂ XapakrTep, 06Hapy)KeHI/Ie
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B/INSAHUA ITaPHUKOBBIX Ta30B HAa U3MEHEHUSA HpI/ISGMHoﬂ
TeMIIepaTyphI 3a mocnenHue 50 IeT HOCUT YeTKUH XapakTep. B
HEKOTOPBIX CIy4asX OCYILECTB/IUICSA IPOTOH aHCaMOIeill U
MoIesel, ¢ TeM YTOObI YMEHBIIUTH MOTPENIHOCTA B OLCHKaX
BPEMEHHOTO PeardpOBaHMsA. B HeKOTOPBIX MCC/IeTOBaHMUAX ObUIA
IIPOBEICHA OLICHKA Ce30HHOIO KOlIeGaHWA JaHHOHM PeaKIUH.
Hamrane HeOHpeILeIIeHHOCTeﬂ B OLEHMBAEMBIX IIPOSABICHUAX
M3MEHeHNs KIMMaTa 3aTPySHWIM OObsACHEHHe Hab/IonaeMoro
M3MEHEHHUs] K/IMMaTa OfHOM KOHKPETHOM KOMOHMHaIuen
AHTPOIIOTE€HHBIX M €CTECTBEHHDBIX BO3JIEMCTBUM, OJHAKO BCe
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HCCIeOBAaHU ITOKa3a/In, YTO TPpeOyeTcs: Han4IKe CYIIeCTBEeH-
HOTO AHTPOIIOT€HHOTO BKJIafa /IS TOTO, YTOOBI OOBSICHUTH
[TOBEPXHOCTHBIE TPOITOCepHbIe TEHIEHIIUU KaK MUHHUMYM 3a
nocnenuue 30 jeT.

E.6 Bonee wupokuii 0uanason memooos 00HaApyHceHus

Temnepamypa

Brazodaps ucnonv3osanuio 3HauumenvHo 6osee WUPOK020
duanasona memodos 06HAPYHceHUS NOLYHEHO J0KA3AMENbCBO
aHmponozenHozo 8aUAHUS Ha Kaumam. OOHUM U3 KPYIHBIX
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ECTECTBEHHOE BO3[ENCTBWE: MofoBble rnobanbHsie cpeaHie
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Pucynoxk TP-15. Anomaiuu cpenHeit [106a/IbHOI IPU3EMHOI TeMIIEPaTyPbl OTHOCHTEIBHO CPelHero sHaveHus mepuona 1880—1920 rr., B3sThle U3
HPUOOPHOI PETHCTPALMH, B CPABHEHNH € aHCAaMO/ISIMH YeThIPEX UMUTALMIT TP IIOMOIIN COBMEIIIEHHOM MO/ KJIMMaTa CHCTEMBI OKeaH-aTMocde-
pa B CIydae: a) TOMBKO COJTHEYHOTO U BY/IKAHUYECKOTO BO3IEHCTBHUS; b) aHTPOIIOTeHHOTO BO3JEHCTBHS, BK/IIOYAs: XOPOILIO ITepeMellaHHble TTapHHU-
KOBBI€ I'a3bl, U3MEHEHHs CTPATOCHEPHOro U TPONOCcHepHOro 030Ha U IPSAMbIE H KOCBEHHbBIE BO3ICICTBHA Cy/Ib(aTHBIX a3p030Jieis; U (C) BceX BUIOB
BOBMIEMCTBUS KaK €CTECTBEHHDIX, TaK M aHTPOIIOTeHHbIX. TOICTOI IMHMel II0Ka3aHbl IPUOOPHBIe TaHHbIE, @ TOHKHE IMHUY II0Ka3bIBAIOT HMHUTAIIUU
OTJIe/IbHOI MOJIE/IN 115l aHCaMOJIs U3 YeThIpeX 37leMeHTOB. OTMETHM, YTO 3TH JJaHHBIE IIPEICTABIIIOT COO0I CPeIHerofoBble BeIMINHBL. Bpibopka
MOJIe/IbHBIX IaHHBIX CIeaHa TOMBKO B TEX MECTaX, I7ie IPOBOAATCS Hab/ofeH s, VisMeHeH s CynbhaTHbIX adp030/Ieil pacCUMTaHbl HHTEPAKTHBHO, &
U3MEHEHMs TPONOC(HEePHOro 030HA PACCIUTAHBI HETMHEIHO € HCIIOb30BAaHHEM MOJIE/Iei TIepeH0Ca XUMHIECKUX BelllecTB. [I3MeHeHNs B IPKOCTH
00671aK0B (11epBoe KOCBEHHOE IIOC/IeNCTBHE CYIb(hATHBIX a9P03071eii) OBUIN PACCINTAHBI IIPH IIOMOIIH HEIMHEMHOM HMUTAIINK 1 BKIIOUEHBI B JAHHYIO
Monenb. VIsMeHeHus cTpaTocepHOro 030Ha OCHOBAHbI Ha TAHHBIX HAOMOMEHHI. By/KkaHIIecKoe ¥ COMHEYHOe BO3IEHCTBUSA OCHOBAHBI Ha
OITy6TMKOBAHHBIX KOMOMHALMSX M3MEPEHHBIX ¥ KOCBEHHBIX JaHHBIX. UHCTO aHTpONOreHHOe BodaeicTBHe B 1990 1. coctassio 1,0 BT-M'Z, BKJIIOYast
qrcToe oxmakerne 1,0 Br-v 2, Bpissanmoe cynbgaTHBIME a3po3oiaMu. YucToe ecTecTBEHHOE BoszeiicTBre B 1990 I. 10 cpaBHeHH:o ¢ 1860 T.
coctasssuio 0,5 BT~M‘2, a 9ncToe oxytakaeHue B 1992 r. — 2,0 BT-M'z, 4TO OBUIO BBISBAHO BO3IEICTBUEM TOPBI HnHaTy60. Ipyrue Mopenu
AHTPOIIOTEHHOT'0 BO3JEHCTBHA JAIOT Pe3y/IbTaThl, aHAOTMYHBIE Pe3y/IbTaTaM, IokasaHHbeIM B b). [Ha ocHoBe pucyHka 12.7]
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noctmxkennrt nocte BIO sBiseTcs pacmimpeHue AuamasoHa
IIPUMEHSEMBIX METONOB U OlleHKa TOrO, B KAaKOH CTeleHU
Ppe3yNbTaThl ABJAIOTCA HE3aBUCHUMBIMU OT IIPENIIONIOKEHUI,
KOTOPBI€E [IeJIaTUCh B XOI€ IIPMMEHEHHUsI YKa3aHHBIX METOLOB.
[IpoBonuinch UccaeNOBaHUA C UCIIO/Ib30BAaHUEM MOJEIbHBIX
KOPpe/IALUi, NCCIeNOBAaHUs ONTHMAIbHOTO OOHAPY>KEeHHS C
UCII0/Ib30BaHMEM OIHOM WK Ooee (bI/IKCI/IPOBaHHI)IX Mojenen
U MoOfe/iel NepeMEHHBIX BPEMEHHBIX BEJIMYMH, a TaKXe
LIeJIOTO0 pAfa APYIHMX MeETOHOB. baromaps yBelHYeHUIO
KOJIMYeCTBa UCC/IeNOBaHUM, LIIMPOTE MPUMEHSAEMBIX METOIOB,
60/1bIIIell TOYHOCTH B OLIEHKE POIU aHTPOIOTEHHOTO BO3-
OEMCTBUA HAa KJIMMAT, a TaK)Ke 4YEeTKOCTU pPe3y/IbTaTOB B
OTHOLIIEHUM IIPENIIOIOKEHUN, CIeTaHHbIX Ha OCHOBE
HUCMO/Ib30BAHUS 3TUX METONOB, ITOBBICWIACH NOCTOBEPHOCTH
9THUX aCIeKTOB OOHAPY>KeHHS U OO'bSICHEHHU .

Pesynomarmpl  Xapakmepusywomcs 4y8cmeumenvHOCmvio K
0uUanasoHy pAccmMampueaemvix 8peMeHHbIX U NPOCHPAHCHI-
BeHHbIX Macuma6os. [Ijst TOro 4ToOBI OTHENINUTH BBIHYXK-
IeHHble WPOSABICHUs OT BHYTPEHHEH H3MEHUYMBOCTH,
HeOOXOIMMBI aHHbIE 3a HECKOJAbKO HecATwIeTHit. meamu-
3UPOBAaHHBIE WCCIENOBAHUA TOKA3a/Id, YTO HU3MEHEHUS
MIPU3EMHON TEMIIEPATYPbI IOAIAI0TC OOHAPYIKEHHIO TOTBKO
B Macirabax mopsiaka 5 000 kM. [Tomo6GHbIe uccremoBaHus
CBUMIETENBCTBYIOT O TOM, YTO YPOBEHb BBISABIEHHON COI/IACO-
BAaHHOCTH MEXIY OAHHBIMM HMMHUTALMUA U HAOGIIONEHWIT B
HCCTEIOBAHUSIX MOJEIBHOM KOPPe/SITUU OIH30K K TOMY,
KOTOPBIiT OyIeT OKUAATHCS B TEOPUHU.

Bonvuiurcmeo uccnedosanuti ¢ uenvto 00BSCHEHUS S8NeHULl
noxasviearom, umo 3a nocnedHue 50 nem OueHouHble MemMnbl U
BenUMUHA  2NI00ANLHO20  NOMENAeHUS  8CIe0CnBUe  MONbKO
N08bIUEHUST KOHUEHMPAUUY NAPHUKOBBIX 24308 CONOCMABUMbL UIU
npesviiaiom Habaodaemoe nomenaeHue. B Xome MccienoBaHit ¢
LIe/IbIO OTIPEe/IeHHs] SIB/ICHUI PacCMaTpUBAETCsl BOIIPOC O TOM,
«COBIIAJAET JIM C NAHHBIMU HAOIONECHWI BEIMYMHA MOJIE/H-
POBAHHOIO pearupoBaHUA Ha KOHKPETHBIN areHT BO3AEVCTBUA».
Vcrionp3oBaHue METONOB, YYUTBIBAIOIINX MHOTOCTOPOHHHE
IIPOSIB/ICHMSI, TTO3BO/IJIO TIPOBOJUTH HCC/IENOBAHMs, B KOTOPBIX
IIPOBOZIUTCSL PasTpaHUYeHNEe MEXKIY BO3NEHCTBUAMM Ha KJIMMAr
pasmMyHBIX (aKTOpOB. BrmOUeHHe BpEMEHHOI 3aBHCHMOCTH
MPOSIBJICHUI [I&JI0 BOSMOXXHOCTH IPOBECTH PA3/IMYMs MEKIY
€CTeCTBEHHBIMH M aHTPOIIOTEHHBIMH BO3HeHCTBUAMU. [1o Mepe
BBEJCHUsI OOJIBILIETO KOMMYECTBA MOJIEICH pearupoBaHuUs
Hen30e)KHO BO3HHUKAET MpoOieMa BBIPOKIEHVS (pasIMYHbIe
KOMOMHAIIUM  MOJe/Iey, Malolllfe IIOYTH  UJCHTHYHbIE
COOTBETCTBUSI JIAHHBIM HabmomeHui). Tem He MeHee Hake IpU
BKJIIOYEHHMM B aHAaIM3 BCEX OCHOBHBIX peaKUuil SIBHO
OIIpEee/IMMBIM OCTAETCS! IIPOSIBJIEHHE BO3IEHCTBHS TAPHUKOBOTO
rasza. Kpome ToOro, OOJBIIMHCTBO MOIEIBHBIX OICHOK,
VIUTHIBAIOIIMX KaK IIAPHUKOBBIE Ta3bl, TAK U CyIbgaTHbIe
a9PO30JIH, COBIAMIACT C JJAHHBIMU HAOIONEHUII 33 9TOT IIePUO,.
Haubonpliiass ~ COIJIACOBAHHOCTb ~ MEXKAY  MOIEIbHBIMHU
MMHUTAUMAMA ¥ HAOMIONEHMAMM 3a mocienuue 140 et mmeer
MECTO B TeX CIy4asx, KOIZIa YUYMTBIBAIOTCS KaK aHTPOIIOTCHHBIE,
TaK U ecTecTBeHHbIe (hakTOphI (cM. prcyHOK TP-15). 3TH pesyib-
TaThl IIOKA3bIBAIOT, YTO BK/IFOYEHHBIX BO3JEHCTBUII JOCTATOYHO
IUI TOTO, YTOOBI OOBACHUTL HAOMIOmAEMbIE U3MEHEHMsI, OHAKO
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9TO HE MCKTIOYAaeT BO3MOKHOCTHU TOTO, YTO IPyrue BO3NEHCTBHS
TaK)Ke BHEC/IM CBOV BKJIAJ. B 1ie/10M BBIACHSETCS, YTO BEIHMYMHA
pearpoBaHUs TEMIlepaTypbl Ha IIOBBILLIEHHE KOHIIEHTPALMiT
[IAPHUKOBBIX T'A30B COOTBETCTBYeT HAOMIONEHMSAM B IIpelesiax
paccMoTpeHHbIX MaciiTaboB (cM. pucyHok TP-16), omHako
COXPAHSIOTCS HECOOTBETCTBHS MEXIY MONETMPOBAHHOM U
HabmomaeMoit peakiuerl Ha IpyrMe eCTeCTBEHHbIE M aHTPO-
roreHHble (GaKTOPBL

Heonpedenernnocmu 6 Opyeux 8030eticmeusix, Komopvie Oviau
BKIIOUEHDI, He Meuaom UoeHmMuPUKAayuy nocnedcmeuti anmpo-
N02EHHBIX NAPHUKOBLIX 24308 6 MeueHue nocaeoHux 50 nem.
CynbdatHOe BO3IEICTBIE, XOTS U OCTAETCS HEOTIPeNe/IeHHbIM,
IaHHOTO IIEpUOJA.
V3MeHeHNs eCTeCTBEHHOTO BO3IEHCTBUA B TeUeHUE OOJIbILIEN
YaCTU 3TOTO IIEPUOMA TAKXE€ OIEHUBAIOTCA B KadyecTBe
HEraTHBHBIX. B 3To# CBsi3M OOHapy»KeHHe BIMSHHs aHTPO-

ABIACTCA HETATUBHBIM B TCUYCHUC

ITOT€HHBIX ITAPHUKOBBIX I'a30B HE MOKET OBITH UCK/TIOUEHO JILOO
BC/IEAICTBHE HEOIPENE/IEHHOCTH BO3IEHCTBUSA CYyIb(aTHBIX
a’p0o30JIell WIN M3-3a TOTO, YTO €CTECTBEHHOE BO3IENCTBUE HE
6bUIO BK/IIOYEHO BO BCE MOZIE/IM UMHTALMIL. Te MccenoBanus, B
KOTOPBIX BBIIEIAIOTCA OTHE/NbHbIE PEAaKIMU Ha ITAPHUKOBBIA
ras, cynbcbaTHbH?I a3p0o30JIb U €CTECTBEHHOE BO3IENCTBUE, NAIOT
HeOoIpeNe/ieHHble OLIEHKU aMIUIMTYAbI IPOSBIEHUI Cy/lb-
(baTHBIX a9pO30/Ielt U €CTECTBEHHBIX MPOSBJIEHMUIT, OTHAKO TEM
He MeHee IOYTH BCE MCCIENOBAaHHUSA CIIOCOOHBI BBISIBUTH
NIPUCYTCTBUE MIPOABJIEHUS aHTPOIIOI€HHOIO IIAPHUKOBOTO Ias3a
B IOC/IENIHEN PErUCTPALIMM JaHHBIX O COCTOSHUM K/IMMaTa.

Hcnonvsyemvie memodvt 00HAPYHeHUS U 00BSICHEHUST He OONHCHYL
Xapaxmepu3oeamvcst 4y8CBUMeNIbHOCHbI0 K owubkam 6
amnaumyde cpedHezo 2no0anbHO20 PeazupoBaHiist Ha UHOUBUOYATb-
Hole 8030eiicmeus. B MeTomax OLEHKU IPOSIB/ICHUS, HCIIOTb-
OBaHHBIX B 3TOM JOK/IaJle, aMIUINTY/A MPOABJIEHNs OLICHUBAETCS
Ha OCHOBE HAO/MIONEHMIT, a He Ha aMIUIUTY/Ee MOIEIMPOBAHHOTO
pearupoBaHusi. TakuM 00pasoM, 3TH OLEHKU He 3aBUCAT OT
(akTOpOB, ONpeNeSIIOIINX MOIEIUPOBAHHYIO AMIUIUTYIY
pearMpoBaHus, TaKUX, KaK KIMMaTU4ecKass YyBCTBUTEIBHOCTb
HCIOB30BaHHON Mopenu. Kpome TOro, ecmu mposiBieHue,
BbI3BAHHOE [IAHHBIM BO3IEUCTBUEM, OlLIEHHWBACTCS B HHIUBH-
IOyaJbHOM IIOpANKE, aMIUINTYAa B 3HAYUTEIbHON CTEIeHHU
SIBISIETCST HE3aBUCUMOM OT BEIMYMHBI BO3MEWCTBUS, MCIIOIb-
30BAHHOTO IVIsI TOrO 4YTOOBI BBI3BaTh peakuuio. Heompenenen-
HOCTb aMIUIUTYAbI COJHEYHOTO BO3NEHCTBUA M KOCBEHHOTO
BO3IEHCTBUS cynb(baTHblx aspo3o0Jiel He HO/DKHA BJIUATH Ha
BEJIMYMHY OLIEHOYHOIO IIPOABJIEHNUS.

Yposenv mops

Bnonne eeposmuo, umo nomennerue 6 XX 6exke 6
3HAUUMENIbHOL Mepe CnOCo6CNB08ano HAOM00aeMomy noo0vemy
YPOBHS MOPS 8 pe3ynvmame mMenno80eo PACUIUPEHUST MOPCKOT
800bL U KpynHoMacuwimabHoti nomepu mamepuxosozo nvda. B
paMKax CYILECTBYIOIIMX HEONPENe/ICHHOCTEe KaK ITaHHBbIE
HaOJIIOfleHNIT, TaK M MOJETH, COOTBETCTBYIOT TOMY, 4YTO B
TeyeHHe XX BeKa He IPOHMCXONWIO CYLIECTBEHHOTO YCKO-
peHus mogbeMa YPOBHS MOPSI.
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E.7 Ocmarowuecs neonpedeneHHoCU 8 00HAPYHEHUY U
o0vsCHeHUU

Onpedenennuiil npozpecc 00ctueHym 6 ymeHbUieHUU Heonpe-
OenleHHOCU, XOms 00 CUX NOP Cyuwsecmeyrom MHozue u3
UCMOYHUKOB HeonpedesleHHOCMUY, UOeHMUPUUUPosaHHble 6
BIIO. K ux uucny omuocsamcs:

® PacxoncoeHus mexncoy usmeHeHuem 8epmuKanvbHo20 npopus
memnepamypoL 6 mponocgepe, ommeuaemoie 6 x00e HAOLI0-
OeHuil u npu npozoxe moodesneil. ITU PacXoXIeHUs OBIIN
YMEHBIIIEHBI 6/Iarofiapsi UCIIOIb30BAHUIO B MOZIENIAX GosIee
PpeaIMCTUYHBIX USMEHEHUN BO3IENCTBUIA 110 BpEMEHH, XOTS
OHH TIOJTHOCTBIO He pasperiieHbl. Kpome TOro, B MOMIETbHBIX
VUMUTAOUAX HEBO3MOXXHO ITOTHOCTBIO BOCIIPOU3BECTHU
pasnmuuus MeXXAy HaGIioJaeMbIMU 32 MOCTEIHHE IBa
AECATUWIETUSA TEHOCHIUAMH, KaCAIOINVUMHUCA IIPU3EMHOTO U
HIDKHETO TPONochepHOro C/I0eB.

® 3nauumenvvie HeonpeOdeIeHHOCU 8 OUeHKAX GHYMpeHHell
U3MEHHUBOCTNU KIUMAMNA HA 0CHO8e MoOeneli U HAOTH00eHUT.
XOTH, KaK OTM€YaJIOCh BBIIIE, MAJIOBEPOATHO, YTO IOTU
HEOITPENETIEHHOCTU (BerMa Ma/IOBEPOATHO, UYTO ITOTPAHUTHBIE
COBIIaIEHHS 3THX HeOIIpele/IeHHOCTel) OyLyT JOCTaTOYHO
6OHBHII/IMI/I IJ1d TOTO, ‘—ITO6I)I CoenaTb HeHeﬁCTBHTCHBHbIM
3asBJICHHE O TOM, YTO MMEIO0 MECTO IOANAIOINeecs
06HapyKeHUIO U3MeHeHHe K/IMMaTa.

® 3HauumenvHas HeonpeoeseHHOCHb 6 60CCHIAHOBAEHUU
CONHEUHO020 U BYIKAHUUECKO20 B8030€iiCMBUS, OCHOBAHH020 HA
KOCBEHHBIX UNU 02PAHUYEHHBIX 0AHHBIX HAONI00eHUTi 3a 8ce
Oecsimunemust, 3a uckaoueHuem 08yx nocneoHux. O6Hapy-
JKEHHE BIIMAHNSA IMIAaPHUKOBBIX I'a30B Ha KJIMMAT IIpE€n-
CTAB/IACTCA JOCTATOYHO OYE€BUIHBIM I BO3MOXHOTO
YCUIEHUS COJIHEYHOTO BO3MEHCTBUSA B pe3yabrare
B3aHMOJIEVICTBUI MeX/y (paKTOpaMu 030HA-COTHEYHOTO
U3MyI€HUSA UIN COTHEIHOTO I/ISIIy‘{eHI/I}I-O6IIaKOB, npun
YCI0BUH, UYTO I3THU (baKTopr HE€ MEHAIT MOIE/IN HUIU
BpEeMEHHOI 3aBUCHUMOCTH PearnpOBaHUS HA COTHETHOE
BosiericTBHE. [To-TTpexkHeMy ITPEIIIONIOKUTETbHBIM OCTAETCA
TO, B KaKOI Mepe IIPOsIBIEHHE COTHEYHOTO ¢akTopa
YCWIMBAETCsI B PE3Y/IBTaTe ITHX IIPOLIECCOB, KOTOPBIE IO CHX
IIOp He BK/IIOYAIOTCS B MOJIETHL.

® 3nauumenvHvle HeoNpeOeeHHOCHU AHMPONO2eHHO020 8030eil-
CMeus, C6A3aHHble C NOCAeOCMBUAMU aspo3oneti. DTU
ITOC/IENCTBUA HEKOTOPBIX aHTPOIIOT€HHBIX d)aKTOpOB,
BKIIOYast 06pa3oBaHHe OPraHIMYeCKOro YIIepoya, yIlepoyia B
YUCTOM BHJE, adPO30yIeil 6MOMAacchl M U3MEHEHUSA B
3eMJICTIONIb30BAHMY, €1l He BKIIOYEHBI B MCCICTOBAHUA 110
obHapyxeHuo u oObAcHeHHIO. OIeHKH pasMepa U
reorpaduuecKoi CTPyKTypbl HOCAENCTBUI STHX BO3IEHUCT-
BUI KOJIEOIIOTCA B 3HAYUTENTbHBIX IIpenenax, XoTd B
VHIUBUIOYAJTbHOM IIJIAHE UX 1o6aabHbIE IIOCNIEOCTBUA
OLICHUBAIOTCS KaK OTHOCUTE/IBHO HeOOJIbIIIHE.

® 3uauumenvivle PAsIUMUS 6 PeAUPOBAHUL PA3IUHBIX MOOesel]
Ha 00HO U Mo e 6030eiictneue. DTH pPa3IUIUs, KOTOPbIE
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HEPENKO MPEBBIIAIOT PA3IMIUA B PEATHPOBAHUN B PaMKax
OJIHOM M TOM >Ke MOJEIH C adPO30AbHBIMU ITOCIENCTBUAMU
win 6e3 HUX, OTPAKAIOT 3HAYUTE/IbHbIE HEOIPele/IECHHOCTH
B IIpe/ICKa3aHUM U3MEHEHHU s K/IMMaTa U He0OXOIUMOCTh
KOJIMYECTBEHHOTO OIpeNeeHNA HEOIIPENETIEHHOCTH U €€
CHIDKEHUSI TOCPENCTBOM IOBBIIIEHUsI TOYHOCTH HaOOpOB
ITaHHBIX HAaOTIOIEHMIT U COBEPILIEHCTBOBAHIS MOJIE/IEH.

E.8 Pe3tome

B cgeme HoBbix 00KA3AMENBCME U C YHEMOM OCMABUUXCS
HeonpedenenHocmeil Oonvuiasi 4acmv Habawdaemozo 3a
nocnednue 50 nem nomenneHus 00vICHIEMCS, BepPOSHO,
noBvIUeHIEM KOHUEHMPAYULl NAPHUKOBBIX 2a308.

E  IIpoexknuu Gymgyiiero KimmaTta 3eMan

Kiimatndeckue Mopenu UCHOMb3YIOTCST BMeCTe ¢ OyoyIIuMH
CLIEHAapUSIMU areHTOB BO3MNEHMCTBUs (HAarpUMep IapHUKOBbIE
raspl U adpo30/iM) B KadeCTBE HCXOTHBIX IIEMEHTOB IS
cosmaHusi Habopa IPOTHO3HPYEMbIX H3MEHEHHH OymyIero
KJIMMarTa, KOTOPBI WUIOCTPUPYET Te BO3MOXXHOCTH, KOTOPBIE
MOryT OBITh IIpeNoCTaBaeHbl B OymyiieM. B paspene E1 maercs
ormcanye OyOyIInX ClieHapueB areHTOB BO3IENCTBHSI, OIMCAH-
HeIX B CriennanbaoM noxane MIOUK o crieHapusix BbIOpOCOB
(COCB), Ha KOTOpBIX II0 Mepe BO3MOXXHOCTH OCHOBaHBI
IIpelCcTaB/IeHHble Oyaymiue usMeHeHus. B paspemax F2—FE9
IIPEICTaB/IeHbl UTOTOBbIE IEPCIIEKTUBHBIE OLEHKH HM3MEHEHMI
Oynymero xmMara. 11 HakoHen, B paspuene F10 npencrasieHsl
pe3yIbTaThl OYAyIUX [IEPCIEKTUBHBIX OLIEHOK, OCHOBAHHBIX Ha
ClLieHapHsIX Oyay1ero, Korna 6yayT CTabIMSHPOBaHbI KOHIIEHT-
paluy HapHUKOBBIX Ia30B.

F1 Cneyuanvnotii 0oxnad MIOUK o cuenapusx
evi6pocos (CICB)

B 1996 r. MI'OUK wnayanma paspaboTky HOBOro Habopa
ClieHapueB BBIOPOCOB, C TeM 4YTOOBI JO/DKHBIM 006pasom
OOHOBHUTb U 3aMEHHUTHh XOPOILIO M3BECTHbIe CleHapuu 1S92.
OnoOpeHHBINT HOBBIN Habop cueHapueB omnucaH B Cie-
nuanbHoM nokiaane MIOUK o cuenapusix Bibpocos (CIICB).
beutn paspaboTaHbl YeThIpe pa3THYHbIE TeMaTHYECKHe
CIO)KETHbBIE JIMHUU JIJIS1 [TOC/IENOBaTeIbHOTO OIMCAHUsSI B3au-
MOCBsI3ell MeXny (pakTopaMi, BBISBIBAIOIIUMHU BBIOPOCHI, U
UX O9BOJIOLMH, a TakXKe J00aBlIeHUsI KOHTEKCTa JUIs
CLIEHAPHBIX KOJIMYECTBEHHBIX OIpesiesieHnit. VITorossrit Habop
13 40 crienapues (35 U3 KOTOPBIX COIEPIKAT TaHHBIE O ITOJTHOM
ouamasoHe ras3oB, HEOOXOAMMBIX JIIi BO3NEHCTBHS Ha
KJIMMaTHYeCKUe MOJEIN) OXBAaThIBAET IIUPOKUI CIIEKTP
OCHOBHBIX [IeMOTpadUIeCcKNX, SKOHOMUIECKHUX M TEXHOJIO-
IMYECKUX OIpefesioiux (akTopoB OyIyLIuX BBIOPOCOB
[TaPHUKOBBIX Ta30B U cepbl. KaXk/ibIit clieHapuit mpencrasisier
KOHKpeTHOe KOJINYeCTBEHHOE OIpeleleHUe ONHOM U3
YeThIpeX CIOKETHBIX JHHMIL. Bce clieHapuu, OCHOBaHHbIE Ha
OIHOM M TOHM K€ CIOKETHOM JIMHUH, 00Pas3yioT CleHapHYIO
«ceMbio» (cM. TekcToBo# 6ok TP-5, B KOoTOpOM maercs
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Pucynok TP-16. a) Onenku «ko0aduuneHToB MaciTaba», Ha KOTOpble HeOGXOANMO YMHOXKHTD aMIUIMTY/LY HECKOIBKHUX HOTY4eHHBIX C IOMOLIBIO MOJIE/IH HPOsIBJIe-
HHIA, C TeM YTOOBI MOTYYNUTh COOTBETCTBYIOII[HE H3MEHEHHS B HAaO/MONaeMOIT PETHCTPAIINN JaHHBIX. BepTHKambHbIe THHIM 0003HAYAIOT TUAITA30H HEOPEIeTIeHHOCTH
5—95 % BCIenCTBIE BHYTPeHHEl H3MeHIHBOCTH. [Iperest, BBIXOASIIMIT 3a paMKH €IUHHUIBI H3MEPEHIS, 03HAYAET, YTO HaHHAsI KOMOMHALINS aMIUTHTY/bI BO3IEHCTBHS U
PpearupoBaHusl, OIIPele/IeHHOTO IIOCPEICTBOM MOJe/IMPOBAHNS, COBIIAAeT C COOTBETCTBYIONTUM HA6/MII0OaeMbIM H3MEHEHHUEM, B TO BpeMsI KaK IIpeBBILIIeHIe HYIeBOTO
TI0Ka3aTe/Isl O3HAYAET, YTO ITO IIPOSIBJICHNUE, IIOMTyYeHHOe IIOCPEeICTBOM MOJIe/TUPOBAHHs, He OAaeTcs 00Hapy keHUIO. [IposiB/IeHHs OIpele/IAIOTCA B Ka4eCcTBe
AHCAMOJIs1 YCPEIHEHHOTO PearipOBaHMs Ha BHEIITHHE BO3AEICTBIA, BHIPAKCHHOTO B IIHPOKOM MaciuTabe (>5 000 KM) IpU3eMHBIX TeMIepaTyp B mepuox 1946—1996
IT. [0 OTHOIIEHHIO K CPelHeMY TT0KasaTemo neproaa 1896—1996 rr. Ilepsbrit Tabmmdnblit koMmnoHeHT (G) moKasbiaeT K03 HIMEHT MacIITaba n MHTepBa
IOCTOBEPHOCTH 5—95 %, IOy IeHHBII UCXOMS U3 IPENIONI0XKEHUS O TOM, UTO JaHHbIe HAaO/MIOeHHII BKIIOYAIOT TOJIbKO peardpoBaHue Ha TaPHUKOBBIE Fa3bl ILUTIOC
BHYTPEHHIOI H3MEHIHBOCTS. JJaHHBIIT IIpefie/l 3HaYUTe/IbHO MEHbIIIe eIMHUIBI (COBIIAZIAET C Pe3y/IbTaTaMuU APYTUX MOJIE/IeNt), YTO O3HAYAET, YTO MOJIEIH,
YIUTBIBAIOIIIIE TOIBKO BO3EICTBUE MTAPHUKOBBIX TA30B, XapaKTEPHU3YIOTCS CYIIIECTBEHHBIM YPE3MEPHBIM MPECKa3aHHEM HAOII0OAaeMOT0 POSAB/ICHHS MOTEIUICHI.
ITocrenyromiye BoceMb HCXOTHBIX 9/IEMEHTOB [OKa3bIBAIOT K09 GHIIMeHTHI MaciITaba A/Is1 IOy IeHHOI IPH IIOMOIIN MOZe/Iell peakIiiy Ha BO3ZIECTBHE TAPHUKOBOTO
rasa u cepsl (GS), Ipu 3TOM B [IBYX C/Iy4asiX BK/IIOYEHO KOCBEHHOE BO3JIEICTBHE CEPBI M TPOIOC(EPHOrO 030HA, @ B OJHOM M3 HUX YYHTHIBAETCS TAaKXKe HCTOLIEHHE
crparocdepHoro o3oHa (GSI 1 GSIO coorBercTBeHHO). JIniub onuH U3 atHx mpenenos (CGCMI1) cooTBeTCTBYeT enHHMIE H3MepeHNUs. TaKiM 00pasoM, HMeeTCs MaJio
JI0Ka3aTeIbCTB TOTO, YTO MOJIE/IbHbIE TPEACKA3aHNUs CHCTEMATHIeCKH TIePEOLeHHBAIOT WM HEOOI[CHHBAIOT aMIUINTY/LY HAOMIOfAEMOTO PearnpoBaHNUs Ha OCHOBE
IIPEAIIONIOKEHHS O TOM, YTO MOZETHPOBAHHBIE IPOsBIeHHsI GS U BHYTPEHHSIsT H3MEHINBOCTD SIB/IOTCS aleKBATHBIM IIPEACTAB/ICHHEM (T. €. ITO eCTeCTBEHHOEe
BO3JIeIICTBUE OKa3bIBaeT MajI0e YMCTOE BIMSAHIE Ha 9Ty AUATHOCTHKY). Habmonaemas octaTouHas M3MEHUMBOCTD COBIIANAET C 3TUM IIPENIIONOXKeHHEM BO BCeX CIydasx,
kpome oxHoro (ECHAM3, nokasauo 3Besfoukoii). [Togo6Hoe mpenrnonoxeHre HeoGXOAMMO Ie/IaTh IS BKIIOYEHNsT MOJIe/Iet, /Isi KOTOPBIX MMeeTCsl THIIb MMUTAIIHS
AHTPOIIOTeHHOTO PearvpOBaHNS, OTHAKO OIIeHKU HEOIIpe/le/IeHHOCTH B 3TUX CIIy4asx eHHOTO IIPOSB/ICHNUS ABIAIOTCA HETIONMHBIMH, IIOCKOIBKY OHM He YIUTBIBAIOT
HEONpeJie/IeHHOCTH B €CTeCTBEHHO BBI3BAHHON PeaKIMHU. DTH IIPefIe/Ibl ITOKA3bIBAIOT, OHAKO, BBICOKHUIT YPOBEHDb JOCTOBEPHOCTH, C KOTOPOIl BHY TPEHHSA
M3MEHYUBOCTD, KOTOPAs UMUTHPYETCSI IIPH MIOMOLIY 3THX PasTHIHbIX MOJIeNeil, MOXKeT OBITh HCKII0UeHa KaK 00bsCHeHHe HeJaBHETO H3MEHEeHUs IPU3eMHO
TeMIepaTypsl. bostee MOTHBII aHA/IM3 HeOIPee/IeHHOCTH AaeTCst IPH IMIOMOIIH C/IEAYIOLIHX TPEX 3/IeMEHTOB, KOTOPbIe TOKa3bIBAIOT COOTBETCTBYIOLIHE KO3 (DHIINEHTHI
Macirtaba I OTAETbHBIX MPOSB/ICHHIT TAPHUKOBBIX Ta30B (G), cepsl (S), COMHEYHOTO IUIOC BYTKaHMIeCKOTr0 Bo3aeicTus (N), TOIBKO COMHEYHOTO (S0) U TOMBKO
By/IKaHIIeckoro (V) I Tex cIydaes, KOIIa IPOBOAMIOCH COOTBETCTBYIOLEE MOIE/IMPOBaHNUe. B aTHX C/Iydasx, COIIACHO OLieHKaM, MHOTOCTOPOHHHME (haKTOpbI
OJTHOBPEMEHHO OOBACHAIOT HEOPeIeIeHHOCTb B aMIUIUTY/Ie eCTeCTBEHHO BBISBAHHO peakiiuu. HeolpeeleHHOCTH yBeIMUMBAIOTCS, OHAKO IIPOSIB/ICHIUE
[IAPHUKOBOTO Ia3a OCTAETCS IIOC/IE0BATEIBHO MIOANAIOIIMMCS 06HapysKeHnio. B onrom crydae (ECHAM3) Mofie/b 110-BHAMMOMY TIepeOlieHHBAET PearupoBaHue Ha
MTApHUKOBBIIT Ta3 (mpefien MacinTaba mpy mpossaeHnn G He COBIANACT C eAMHHIICH H3MEPEHN), OHAKO 3TOT Pe3y/IbTaT 3aBHCUT OT TOTO, KAKOI KOMIIOHEHT KOHTPOJIS
IIPUMEHSETCST IS OIIpefie/ieH st IIPOCTPAHCTBA 0OHApyKeHNs. HensBecTHO Takyke, KaKiM 06pasoM 3TOT pe3y/isTar GyAeT pearnpoBaTh Ha BKIIOUEHHeE TPOSIBICHNUS
BY/IKAHHYECKOTO BO3JEHCTBUSA. B Tex cydasx, KOria yIuThIBAIOTCS KaK COMHEYHOE, TaK U BylkaHndeckoe Bospeiictsye (HadCM2 u HadCM3), nposisiienus G u S o-
HpeXXHEMy MOAIAI0TCs 0GHAPY)KEHHIO U COOTBETCTBYIOT eIMHMUIIE H3MEPEHHUsI He3aBHCHMO OT TOTO, OLIEHHBA/IHCh JIM eCTECTBEHHBIE IIPOSIBIEHHS] COBMECTHO WIN
OTHE/IBHO APYT OT ApyTa (JONycKas pasTuyHble OMIMOKM B peakiusax S u V).

(b) OueHOYHbIe BK/IAbI B CpefiHee II00aIbHOE MOTeIUIeHe B TedeHne XX BeKa OCHOBAHO Ha Pesy/IbTaTax, I0Ka3aHHbIX B pasyiesie (a), C MHTepBaIaMu
IOCTOBEPHOCTH 5—95 %. XOTs 9TH OLIEHKH KOJIeO/IATCS B 3aBUCUMOCTH OT TOT0, KaKOe IIPOSIBICHHe WM BO3MENCTBHE IPENIO/IAraloTCsl B MOJIEN U SIBJISTIOTCS
MeHee OTIpefie/IeHHBIMH, €C/TH OCYIIeCTBIAETCS OLleHKa 60JIee OXHOTO MPOSIB/ICHNS, BCe OLIEHKHU MOKA3BIBAIOT CYLIIECTBEHHbII BK/IaJ{ aHTPOIIOTEHHOTO
H3MeHeHHs KInMara B noTervienne B XX Bexe. [Ha ocrHoBe pucynka 12.12]
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TexcroBoii 6nokx TP-5. CiieHapuu BbIOpocoB CrrennarbHOTO TOKIaaa o ciieHapusax Beiopocos (CIICB)

Al. CroxeTHass IUHUA U CIeHapHasd ceMbss Al comepskar
oIicaHue OyIyIIero MUpa, XapaKTePU3yeMOro O4eHb OBICTPBIM
9KOHOMHYECKHIM POCTOM, IOOAIBHBIM HaCe/IeHHEM, TOKA3aTe/ N
KOTOPOTO [OCTHIAIOT IIMKOBBIX 3HAYEHMI B CepeqyHe BeKa C
ITOCTIEYIONIMM YMEHBIIIEHHEM, a TAKXKe OBICTPBHIM BHEIPEHUEM
HOBBIX U 6ojee 3ddexTnBHBIX TexHONMOrHMi. OCHOBOITOIArA-
JOIIMMH TEMaMH SIB/IIIOTCS: IIOCTEIIEHHOE COMDKEeHMe PasHbIX
PErHOHOB, yKpeIUIeHHe TIOTEHINA/Ia ¥ aKTHBU3ALS Ky/IBTYPHBIX
U COLMA/IbHBIX B3aHMOCBS3€H [IPY 3HAYUTETHHOM YMEHBIIICHIH
PErMOHANBHBIX PAa3IM4YMil B IOXONE Ha MYILIy HAaCeIeHUS.
CuenapHast ceMbsi Al pasmensieTcss Ha TPU TPYIIIBL, JAOLIVE
ONMCaHNMe aJbTePHATHBHBIX BAPHAHTOB TEXHOIOTMIECKOTO
U3MEHEHWsI B SHEpPreTWdecKoil cucreme. Tpm rpymmer Al
OT/IMYAIOTCSI CBOMM I[EHTPAIbHBIM TEXHOJIOTMYECKUM S/IEMEH-
TOM. 3HAYMTE/IbHAsI OIS MCKOMaeMbIx BunoB torwmsa (AlF1),
HencKomaeMble ncToyHuKK 3Heprun (A1T) wm paBHOBecue
Mexny Bcemn uctouHmKamu (AlB) (rme paBHOBecwe ompene-
JIeTCsI B KadeCTBE He C/IMIIKOM OOJIBIION 3aBUCHMOCTH OT
OJIHOTO KOHKPETHOTO MCTOYHMKA SHEPIUH, UCXOMS U3 TOTO, ITO
AHAJIOTHYHBIE TEMIIBI IIOBBIIIEHUST 3¢ ()EKTHBHOCTH MpHMe-
HSIOTCSL B OTHOIIEHWH BCEX TEXHOJIOTMII SHEPTOCHAGKEHWs W
KOHEYHOTO HMCITO/Ib30BAHMS).

A2. B CroXeTHOI THMHMM W CLIEHapHOU ceMbe A2 maercs
OIIFICAaHWE OYeHb HEOMHOPOmHOro Mupa. OCHOBOITO/IAratoIein
TEMOM SIBJIAETCA CaMoobecriedeHre W COXPAHEHHE MeCTHOM
caMOOBITHOCTH. [loKasaTenn pOXAAeMOCTH B PasHBIX
PErMOHAX OYEeHb MENJICHHO COMFDKAIOTCS, PE3YIBTaTOM dero
SABJIAAETCA ITOCTOSAHHBIN POCT 00111€ei1 YNCIIEHHOCTY HaCe/IeHNs.
ODKOHOMHYECKOe nMeeT

pasBuTHE [JIABHBIM  06pasom

PETHOHATIbHYIO HAIIPABJIEHHOCTD, a 3KOHOMUYECKUIN pocT B

pacyeTe Ha OyIry HACEIECHUA WM TEXHOJTOTUYIECKHE U3MEHCHUS
ABAIOTCA 6ostee (bpaI‘MeHTapHLIMI/I U MEIJICHHBIMU II0
CPaBHEHUIO C NPYTUMU CIOKETHBIMU JINHUAMU.

Bl. CroxeTHass MMHHA M CIeHapHas ceMbs Bl comepkaT
OIIMCaHUe ABIDKYIIErOCs B OMHOM HaIIpaBJIeHUU MUPA C TeM
K€ CaMbIM DIOGATBHBIM HAaCeTeHWEM, KOTOPOE MOCTHUTAeT
MaKCHMa/JIbHOM YHCICHHOCTH B CEpeuHEe BeKa, a 3aTeM
YMEHBIIIAeTCs, KaK U B CIOKETHOI JIMHUU Al, OOHAKO IIpU
OBICTPBIX MSMEHEHHUSIX B IKOHOMHYECKHX CTPYKTYpax B
HATIPAB/IEHUN CEPBUCHOM M MHPOPMAITMOHHON 9KOHOMHKH
C YMEHbIIIEHHEM MAaTepUaJbHON HHTEHCUBHOCTU U
BHEIPEHHEM YHCTHIX M PeCypPCoCOEePEraoIiX TEXHOIOTHIL.
[/TaBHOe BHHMMaHHWe yHEISeTCs IN0OAJIbHBIM PpelIeHHsIM
9KOHOMMYIECKOM, COIMAIbHOM M IKOJTOTMYIECKOM YCTOMIM-
BOCTH, BKJIIOYas OOJBIIYI0 CIPaBelIMBOCTh, HO 06e3
TTOTIOJTHUTETbHBIX MHUITUATUB, CBSI3aHHBIX C KJIUMATOM.

B2. CioxeTHas nmuHUA U CIeHapHas ceMbs B2 comepykaT
OIMCaHHe MUPa, B KOTOPOM IJIABHO€ BHUMaHUE YAeIAeTCA
JIOKaJbHBIM peIIeHUsIM IPO6IeMbl IKOHOMHYECKO,
COLMAIbHOM U SKOJIOTUYECKON YCTOMYMUBOCTU. DTO MUDP C
[TOCTOSIHHO YBE/IMYMBAIOIIMMCS I/I06a/IbHBIM HacCeleHHEeM
IIpU TeMIIaX HIDKe, YeM A2, IPOMeXKyTOYHBIMU yPOBHAMU
9KOHOMHYECKOTO PasBUTHs U MeHee ObICTPBIMU M 6ojee
PasHOOOPAaSHBIMH TEXHOJIOTHYECKUMH HM3MEHEHUSIMU 10
CpaBHEHHUIO C CIoKeTHbIMH nuHusMu Al n Bl. Xots
OAHHBIM CIeHapUi TakK>XXe OPHEHTHPOBAH HAa OXpaHy
OKPY>KaIOIlle#l Cpegbl U COLHMAIbHYIO CHPaBeIINBOCTD,
IJIABHO€ BHUMAaHHE B HEM YHeIseTcd MEeCTHBIM U
PeruoHaIbHBIM YPOBHAM.

KpaTKOe OIMCAaHME OCHOBHBIX XapaKTePUCTUK UeThIPeX
CIOKeTHBIX JIMHUI M creHapHbIXx ceMeir CICB). Crenapuu
CICB He BKIIOYAIOT JOIOJIHUTEAbHbIE, CBA3aHHBIE C
K/IMMaTOM WHUIIMATHUBBI, YTO O3HAYAaeT, YTO He BKIIOYEH HU
OIMH CIIeHAapHil, KOTOPBII 4eTKUM 00pa3oM IIpefIoaraeT
ocymectieHue PamouyHo¥t koHBeHumn OpraHusanuu
O6benuHeHHbIX Hanuit 06 Hu3MeHeHUH KInMara WIH 3aad 110
BbIOpocaM Kuorckoro mporokxoma. B To e Bpems, Ha
BBIOPOCHI ITAPHUKOBBIX Ia30B HEMOCPENCTBCHHO BJIHSAET
IIOJIUTHKA HEK/IMMAaTHYeCKUX U3MEeHeHHUI, pa3paboTaHHAs 11
IIMPOKOTO CHEeKTpa APYTMX 3amad (HaIpuMep KadecTBO
Bo3xyxa). Kpome Toro, mpaBUTe/IbCTBEHHAA [TOTUTHKA MOXET
B PasJIMYHON CTeIeHW BIMATh Ha (aKTOpbl BBIOpOCA
MIapHUKOBBIX Ta30B, KaK-TO: feMorpadudeckue U3MEHEHU,
COIIMA/IbHO-9KOHOMMYECKHE COOBITHS, TEXHOIOTHYeCKHUe
M3MEHEHHs, HCIONb30BAHNE PECYpCOB U YIPaBIeHHE
3arpsisHEHHEM. JTO BIMSHME HAIUIO IIMPOKOE OTPa’KeHHE B
CIOKETHBIX JINHUAX U HTOTOBBIX CIIeHAPHAX.

IMockompky CICB 6511 yTBepxKIeH Tonbko 15 mapra 2000 r.,
6bUIO CTWITKOM MO3JHO /I CHEIHaJNCTOB B 06macTH
MOZE/IMPOBAaHUA BKIIOYaTh OKOHYATE/IbHBbIE yTBEP)KICHHBIE

ClLIeHapMU B CBOU MOJI€/IU U IIOJTyYUTDb PE3Y/IbTaThl KO BpeMEHU
ITOATOTOBKHU 3TOro Tperhbero mokmama o6 oreHkax. B To ke
BpeMsi, IPOEKThl CIeHapueB ObUIM BBINYIIEHBI IS
CIEeUATUCTOB II0 MOMEIUPOBAHUIO KIMMaTa 3apaHee, ¢ TeM
4TOOBI CIIOCOOCTBOBATh BHECEHHIO MMM BKIasia B Tperwit
IOK/Iaz 06 OIleHKaX B COOTBETCTBHHU C PEIIEHUEM, IPUHATHIM
61opo MIOUK B 1998 r. B To Bpemsa 6bUI BbIOpaH ONUH
CUTHAJIBHBIN CLEHApUI M3 KaXKIOW M3 YeThIpeX CIleHapHbIX
T'PYyIII, OCHOBaHHBIX HEIIOCPEICTBEHHO HA CIOXKETHBIX IMHUAX
(A1B, A2, B1 u B2). Beibop curHambHBIX ClieHapueB ObLT
OCHOBAaH Ha KPUTEPUM TOrO, KaKasg M3 II€pBOHAYAIbHBIX
KOJIMYECTBEHHBIX OIICHOK HAWIYYIIMM 0OpasoM oTpaxkasa
CIOKETHYIO JINHUIO U XapaKTEePUCTUKU KOHKPETHBIX MOJIEIE.
CurHaspHble CLEHAPUH HUYEM He OTIMYAIOTCS OT JOOBIX
IOPYTUX ClLIeHapHUEB, ONHAKO OHU PaCCMaTPUBAIOTCS B Ka4eCTBe
WUTIOCTPAallUM KOHKPETHOM CIoKeTHOM nuHMH. CleHapuu
OTOMPAIMCh TaKXe C IIeNbI0 IEMOHCTPALMU IBYX APYTHUX
cueHapHbIx rpynn (A1FI u A1T) B pamkax cembu Al, KOTOpBIe
KOHKPETHO pacCMaTpUBajM aJbTepHATHBHbIE COOBITHS B
00/1aCTH TEXHOJIOTUH, TOMEP)KUBAsi MOCTOSHHBII XapakKTep
apyrux onpenesiiomux GakTopoB. Takum 06pasoM, UMEIOTCs
WUIIOCTPATUBHBIE CLIEHAPUU /ISl KOKIOM U3 IIeCTU CLIEHAPHBIX
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TPYIIIL, ¥ BCE OHM B PAaBHOM CTENEHH JOCTOBEPHBI Ilockonmbky
HOC/IeHYE IBa IIOKa3aTe/IbHBIX CIeHapHs ObUIM OTOOpaHBI Ha
IIO3JHEM 9Talle IIpolecca, [ IIOMy4eHUsA pe3ylIbTaToB
monmermpoBaauss MOILIAO, mpencTaB/ieHHBIX B 3TOM JOKJIAfIE,
WCIIONB3YIOTCA JIMIIb JIBA M3 YETHIPEX ITPOEKTOB CHUTHAIBHBIX
cuieHapueB. B Hacrositiee Bpemsi Tonbko crieHapuu A2 u B2 6putu
nHTerpupoBanbl Gonmee dem opHoit MOILIAO. Pesymbrars
MOIIAO 6pUm TOTIOHEHBI pe3y/IbTaTaMH U3 IIPOCTBIX MOJIe/IeH
K/IMMaTa, KOTOPbleé OXBATBLIBAIOT BCE IIECTh ITOKa3aTeIbHBIX
cuenapues. CreHapuit 1592a Taxoke IpencTaByeH B psjie CTydaeB
Wig obecriedeHUs IPAMOIO CPaBHEHUA C pe3ylIbraTaMu,
mpencrasaeHHbIME B BIIO.

OKoHYaTeJbHBIE YeThIPe CHTHAJIBHBIX CIleHApHus, Ccomep-
xKamuecs: B CICB, HECKOIBKO OTIMYAIOTCSI OT IHPOEKTOB
CIleHapHeB, UCTIO/Ib30BAHHBIX I aKcrepuMeHToB MOILIAO,
ONMCAHHBIX B HACTOAIIEM HOKIaje. I BBIICHEHUS BepOAT-
HOTO TOC/CACTBUA PA3JINIUIl B MPOEKTAaX U OKOHYATETBHBIX
cuerapusx CICB Kaxnpli U3 4YeTbIpeX IPOEKTOB U
OKOHYATe/bHBIX CUI'HAJbHBIX CliEHApHEeB ObUIM H3Y4YeHBI C
HCTIIOTB30BAaHMEM IIPOCTOM KIMMaTHIeCKOM Mofenu. [yt Tpex
M3 dYeThIpeX CHUTHaJIbHBIX cueHapueB (AlB, A2 u B2)
M3MEHEHUs TeMIIepaTyphl B IPOEKTaX M CUTHAIBHBIX Clie-
Hapusx ObUIM BeChbMa aHAJIOTUYHBIMU. V3Haua/spHOE pasin-
YHe 3aK/II09aeTCs B U3MEHEHUH CTaHIAPTU30BAHHBIX BeTMINH
mast mepuopa 1990—2000 rr., 4TO SIB/ISAETCS OOBIYHBIM IS
BCeX ITHX ClieHapueB. PesympraToM aToro sBisieTcsi Ooiee
3HAYUTETbHOE BO3ICHCTBUE B Hadajle TAHHOTO ITePHONaA.

VMmeroTcss panbHeNIIMe HE3HAYUTENIbHbIE pa3IUdMuA B
YHUCTOM BO3JEHCTBUM, OJHAKO OHM YMEHBIIAIOTCA N0 TeX
1op, moka X 2100 r. pasnmuyusa B USMEHEHUM TEMIIEPATYPhI B
OBYX BapMaHTaX 9TUX CLUeHapUEB HAXOLATCA B Ipenene 1—2
%. lna cueHapusa Bl, omHaKko, M3MEHEHHME TeMIIEPATyPEI
ropasgo MeHbIIEe B OKOHYATEJIbHOM BapHaHTe, YTO IIPH-
BOJUT K PasIM4YMIO B M3MEHEHUM Temieparypsl B 2100 r.
oyt Ha 20 % B pesy/ibTrare, Kak IIPaBUIO, 60Iee HU3KOTO
ypOBHA BBIOPOCOB B paMKax IIOJHOTO NMAaIla30HAa IIapHU-
KOBBIX I'a30B.

AHTpoIOreHHBIe BBIOPOCHI TPeX OCHOBHBIX ITAPHUKOBBIX
razoB — CO,, CH, u N,O, a Tax>ke aHTPOIIOTeHHbIE BEIOPOCHI
IBYOKUCH Cepbl, IIOKAa3aHbl I IINEeCTH WUIIOCTPATUBHBIX
cuenapues CIICB Ha pucynke TP-17. OdeBumHO, 9TO 3TH
CLIeHapHM OXBATBIBAIOT IIIMPOKHI THAIa30H BBIOPOCOB. Jlns
CpaBHeHHMsI BBIOPOCHI IOKa3aHbl Takxke st 1S92a. OcobenHo
[IpUMeYaTeIbHBIM SIBJISIIOTCS Topasno 6osee HU3KUeE Oymyliye
BBIOPOCHI IBYOKHCH Cepbl miA Inectu clieHapueB CIICB mo
CPaBHEHHIO CO cueHapusaMu 1592 BcmencTBHE CTPYKTYPHBIX
HM3MEHEHHII B 9HEPreTUYeCKOM CHCTeMe, a Takke 03abo-
YeHHOCTH B OTHOIIICHUH 3arpsA3HEHUA BO3IyXa Ha MECTHOM U
PErHOHA/IbHOM yPOBHSAX.

E2 IIpoexyuu 6yoyujux usmeneHuii KoHyeHmpayuu
NnapHUKOBbIX 24306 U A3P0O30Iell

Modenu noxaszvisarom, umo unmocmpamuenvie cuyenapuu CIICB
sedym K 6ecoMd OMAUMHBLIM MPAEKMOPUAM KOHUEHMPALUU

Hsmenenue knumama, 2001 e. Hayuwnole acnexmol

CO, (cm. pucynox TP-18). K 2100 r. Mofenu nMKIa yriaepona
IIPOTHO3UPYIOT arMocdepHble koHneHTpanuu CO, B pazMepe
540—970 myma~! s mokasarenbrbix crienapues CICB (wa 90—
250 % BpIIe KOHIEHTpauuu B 280 mia! B 1750 r.). Yucrerit
3¢ deKT KIMMaTHYecKUX 0OpaTHBIX CBA3eH CYIIN U OKeaHa, KaK
IIOKA3aHO MOJIE/IIMY, 3aK/II0YaeTCs B Ja/IbHeHIIIeM YBeIMICHUN
IIPOTHO3UPYEMbIX aTMOCQepHBIX KoHIeHTpauuit CO, B
pesynbTate yMeHblleHus rnortomennsa CO, Kak OKeaHOM, TaK U
Cymleil. DTH OIEHKU BKJIIOYAIOT KIMMAaTHYecKue oOpaTHbIe
CBASU CyIIM M OKeaHa. HeolpenenreHHOCTH, OCOOEHHO B
OTHOIIICHUY BEIMYUHBI KIMMAaTUYECKOH OOPAaTHON CBASH CO
CTOPOHBI 3¢MHOI 6HOCQepbl, ABIAIOTCA NPUYINHON BapUaIlUH
oT Ipu6m3uTeabHO —10 10 +30 % B Ka>kmoM clieHapuu. OO
nuamasoH cocrasygeT 490—1260 mmu! (ma 75—350 % Bbliie
KoHIeHTparyu 1750 1.).

Mepol, HanpasrerHble HA NOBbLULEHUE 3aNACA YeNiepo0a 8 HA3EMHbIX
AKOCUCMEMAX, MO2YM NOBAUSMb HA AMMOCHEPHYIO KOHUEHMPa-
yuto CO,, 00HAKO 6epxHuUli npeden 0N YMeHbUeHUS KOHUeHM-
payuu CO, 3a cuem nodo6rvix mep cocmasnsem 40—70 manL.
Ecm MoxxHO 65110 6bI COXpaHHUTB B 3eMHOI OHocepe B TedeHHe
Beka (HampuMmep IOCPENCTBOM JIECOBO30OOHOB/ICHUS) BECh
yIJIeponI, BBIOPOIICHHBII B pesy/lIbraTe HCTOPHYECKUX H3Me-
HEHWI B 3eMJ/ICTIONIb30BaHHH, KOHIeHTpanusa CO, cHU3WIACh OBl
Ha 40—70 mma-L. Takum 06pasom, IPaKTHYECKH OTIPENeIEHHBIM
ABJIACTCA TO, 4TO BbIOpOCchl CO,, CBA3aHHBIE C HCKOITAeMbIM
TOIUIMBOM, COXPAaHAT JOMUHHPYIOIIUI KOHTPOIb HaJl TeHIICH-
nusAMHU B arMocdepHoit koHIeHTpanun CO, B TedeHHe 3TOro
CTOJIeTHA.

Moodenvroie pacuemot u36vimK08 6 Nepsyio ouepedv NAPHUKOBHIX
easos, omauunbix om CO,, k 2100 e. pasauvuaromcs cyujecm-
8eHHbIM 00pazom 6 wecmu nokasamenvHoix cyeHapusix CICB.
B memom A1B, A1T u Bl comepxar caMmble MaJieHbKHE yBe/IU-
yenus, a A1F1 u A2 — cample 6onpmue. Msmenenus CHy ¢
1998 1. mo 2100 r. HaxomATCA B mpenenax or -190 mo +1970
mpr! (ot -11 mo +112 %), a ysenmndaenune N,O — ot +38 1o
+144 mapn! (ot +12 no +46 %) (cm. pucynku TP-17b u c).
[Tporuosupyercs ysenudenue [10Y CF, no 200—400 tpmul,a
SFg — 1o 35-65 tpiu-l.

Hns wecmu unntocmpamuenvix cyeHapues evibpocos CICB
npoeHo3upyembie 8bI6poCl KOCBeHHBIX NAPpHUK06bIx 2d3oe (NO,,
CO, VOC) napsody ¢ usmenenusmu 6 CH, usmensm, coenacro
ouenKam, cpedHuti eno6anvHblil U30bIMOK MPonocgepHoeo
paduxana eudpoxcuna (OH) na -20 — +6 % 6 meuerue
cnedyroujeeo cmonemus. Bemenctue BakHoro sHaueHusi OH
1A XUMUHN TpOHOCd)epI)I COIIOCTaBMMBIC M3MCHCHUA, HO C
IIPOTHBOIOIOKHBIM 3HAKOM, HAOMIONAIOTCSA B TeYeHUe CPOKa
KU3HU B atMocdepe mapHHKOBBIX rasos CH, u I'dY. Oto
TIOC/IEICTBUE B 3HAYUTEIBHOU M€pe€ 3aBUCUT OT BEIMYNHBI
BbI6pocoB NO, n CO u 6amanca Mexny HUMU. V3MeHeHUs
tponocheprHoro O3 paccynTaHbl B Iepuon Mexmy 2000 r. u
2100 r. B mpenenax oT -12 o +62 %. Hanbosbiiee yserudeHue
npenckaseiBaeTcsa B TedeHne XXI Beka mia cuenapueB A1FI u
A2, 1 oHO 6yZIeT IOYTH B IBa pasa OoJbIIIe, YeM TO, KOTOpOe
Ha0JII0la/IoCh B IIEPHON C JOWHIYCTPUAJIBHOM 3Pbl. OTH
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Pucynox TP-17. AHTpomOreHHbIEe BBIOPOCHL COz, CH4, NZO U IBYOKHCH CepblI JUIS IIeCTH I0KasaTenbHbIX cueHapues CIICB — A1B, A2, B1 u B2, A1FI u

A1T. [lns cpaBHeHus OKa3aH Takxke cueHapuit [S92a. [Ha ocuose Crenmanbroro noknaga MIOVK o cienapusx BbIOPOCOB. |

yBemmaeruss O, OOBACHAIOTCA OTHOBPEMEHHBIMHU U 3HAYUTEb-
HBIMU YBe/IMYCHUAMY BBIOPocoB aHTponoreHHsx NO, u CH,.

3HauumenvHuill poct 8bIOPOCO8 NAPHUKOBLIX 2A306 U OpYyeUx
3azpsazHumernetl, NPpoeHO3UPyemolil 6 HeKOMoOpvix U3 uecmu
noxasamenvrvix cyenapues CICB na XXI sex, npusedem x
dezpadayuu 2n06anvHoti oxpyxHcaiouieil cpedvi 6 pesynvmarne
8030elicmeuil, 6bIX00STUUX 34 Npedenvl USMEHeHUST KAUMAma.
W3smeHeHns, mporHosupyeMsble B crieHapusax A2 u A1FI CIICB,
IpUBENYT K HeTrpaflaliid KadecTBa BO3MyXa Ham OOJIbIIei
YJaCThbIO IUIAHETBI B PE3Y/IbTATE IIOBBIIICHUSA (i)OHOBI)IX
yposHeit Tpomocheproro O;. B ceBepHBIX yMepeHHBIX
LIMPOTAX B JIETHUII IEPUOJ, CPejHe30HaIbHOE yBenuuenue O
PAMIOM € TIOBEPXHOCTBIO COCTABAAeT mopsaaka 30 mapn ! mwin
6onee, TOBbIIas (OHOBBIE YpOBHU mo Toutu 80 mpm L,
yIpoXKas AOCTHYb CYIIECTBYIOIIMX HOPM KadecTBa BO3MyXa
Hajl 6OJIbIIIell YacThIO KPYIHBIX TOPONOB U JaXKe CeTbCKUX
paﬁOHOB, a TaKXe€ CHMWXaAg INPOAYKTUBHOCTH CE€/IbCKOXO-
3AIICTBEHHBIX U JIECHBIX KYIBTYpP. ITa MPOOIeMa BBIXOIUT 3a
IIpene/ibl KOHTUHEHTA/IbHBIX I'PAHUIL] 1 COBMEIIIAET BI)I6pOCI)I
NO, B MacmITabe moxymapus.

3a uckniouenuem cepvl u yenepoda 6 uucmom eude, moodenu
noKA3LIBAOm  NPUOTUSUMENbHYIO JIUHETIHYI0  3A6UCUMOCTb
u3boimka asposoneil om 6vi6pocos. Ilpomecchl, KoTopble
OIpene/SIIOT OKA3aTelb YAAICHUS IS YIIEPOfa B UHCTOM
BHU]Ie, CYIIECTBEHHO PA3TUYAIOTCS MEXKITY MOIESIMHU, UTO BEIET
K 3HAYUTEAbHOU HEONIpENEeIEHHOCTU B 6yIIyI_HI/IX OII€HKax
YHCTOTO yIIepofia. BIGpOChI eCTeCTBEHHBIX ad9pO30JIeil, TAKHX,
KaK MOpCKasg COIb, IIbUIb MW Ta30BBIX IIPEAIIECTBEHHUKOB
a9po30JIell, TAKUX, KaK TepIleH, IBYOKHUCh cephl (SO,), a Taxxe
OKHUCJICHHUE III/IMGTI/UICYIII)(bI/IIIa, MOTYT YBE€INYUTHCA B
pesy/ibraTe USMEHEHHIT KIMMaTa U XUMHUH aTMocdepsl.

Hlecmv nokasamenvHoix cuenapues CIUCB oxsamviearom
noumu 6eco OUANA30H 6030elictN6Ust, KOMopoe sA6NAEMCS
pesynvmamom nonxozo Habopa cyerapues CIICB. Obiiee
OILICHOYHOE AHTPOIIOTEHHOE PAaIHAI[MOHHOE BO3NEHCTBHE 32
HMCTOPUYECKHUH TepHuofp ¢ 1765 1. mo 1990 r. ¢ mocnenyromum
BO3JIEMICTBHEM, BBITEKAIOIUM M3 IIecTH crueHapues CJICB,
IoKa3aHbl Ha pucyHKe TP-19. BospmericTBue, BBITEKAIOIIEe U3
aHcam6y11 35 cuenapues CICB, moka3aHO Ha PUCYHKe CepbIM
IIBETOM, IIOCKOJIBKY BOSHeﬂCTBHH, BBITCKAIOIITHE us
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Pucynox TP-18. Atmocdepusie kornenTpanuu CO,, CH, u N,O, BbiTe-
Karonque u3 1ectu cuenapues CIHCB u cienapus 1592a, paccunTaHHBIX
TIPH TIOMOIITY CYIIeCTBYIOIIeH MeTONOMOTHHL.

[Ha ocHoBe pucyHkos 3.12 u 4.14]

Hsmenenue knumama, 2001 e. Hayuwnole acnexmol

OT/IIe/IbHBIX CLIEHAapHeB, IePeceKaloTcsl C JIMHHEH BPEMeHU.
[Tpssmoe BoO3pneiicTBHe B pesynbraTe 00pasylOIIUXCHA OT
COKUTaHUA GMOMACChI a9PO30JIeH IPUBEEHO B COOTBETCTBHE C
temnaMu ob6esnecuBanusi. Cuenapuun CJICB Bxmouaror
BO3MOYXHOCTB JIN0O YBe/IHMYECHNUSA MIH YMEHBIIICHUSA aHTPOIIO-
TeHHBIX KOHIIEHTPALUI aspo3oiieil (HallpuMep: Cynb(aTHbIX
a3p0o30JIeit, a9PO30JIeit GOMACCHI, @ TAK)KE a3PO30JIeH YHUCTOrO
U OPraHUYeCKOTO YIZIepola) B 3aBUCHMOCTH OT MacIITaboB
HCIONb30BaHUA HCKOIIAeMOr0 TOIUIMBA ¥  IOIUTHKH,
HaIlpaBJICHHON Ha 60pbOy C 3arpsA3HAIOIIMMU BBIOPOCAMH.
Croenapun CJICB He BKIIOYAlOT OLIEHKH BBIOPOCOB [JIf
Hecynb(daTHBIX a9po3osiell. B aToM noktaze paccMOTpeHBI 1Ba
MeTOla IPOTHOSHUPOBAHUA OSTHX BBIOPOCOB: IIEpPBBII
MOZY/INpPYeT BBIOPOCHI MCKOIIAEMOTO TOIUIMBA M adPO30JIel
6nomaccel ¢ CO, a Bropoit — BbIOpOCH! ¢ SO, U 06e3ecuBa-
Hue. J/IUIIb BTOPOI MeTOJ, IIPUMEHSICA [UIA IIePCIIeKTUBHBIX
OLICHOK KiMMaTa. [ cpaBHeHUsA pafHallUOHHOE BO3-
IefIcTBUe ITOKAa3aHO TaKxke IA cleHapua 1S92a. OgeBunHo,
YTO AMama3oH mig HOBBIX cleHapueB CICB cmBunyncsa B
CTOPOHY TIOBBILIEHHS IO CPABHEHMIO CO CleHapusamu 1592.
I10 06BACHACTCA IABHBIM 00Pa30M COKpallleHUeM OyIyIIuX
BbIOpocoB SO, B crnenapuax CJCB mo cpaBHeHHIO cO
cueHapuamu 1592, HO Takke M HECKOIBKO 60/IbIINMU
KYMYJIATUBHBIMH BBIOpOCAMU YIZIEPOfia, U3JIOKCHHBIMH B
HeKOTOpHBIX cieHapuax CICB.

Houmu 60 ecex cyenapusix CIICB paduayuonnoe 803deiicmaue,
svizeannoe CO,, CH,, N,O u mponocgeproim O3, npodonscaem
YCUNUBAMBCS, NPU IMOM 4activ 00uje20 PaduayuoHH020
so30eiicmeus obwvsacHsemcs xouyenmpayueit CO,, xomopas,
CO2NIACHO NPOSHO3AM, YEETUHUNCS OM Yy Mb MeHblie N0N06UHbL
0o noumu mpex uemeepmeil o6ujeeo o6vema. PapnaiionHoe
BO3JENCTBUE, BbI3bIBaeMoOe ucTomamomumu Oz rasamu,
YMEHBIIUTCA B CBA3U C BBEACHNEM KOHTPOJIA 3a BbI6p0C3MH,
HaIIpaBJIEHHOTO Ha COEpXHUBAaHUE MCTOLIEHUSA CTPATOC-
¢depuoro osona. IlpsiMoe asposonpHOe (B3sITHIE BMeCTe
KOMIIOHEHTBI CE€Pbl U YHCTOTO0 M OPraHUYECKOrO YIJIEPOHA)
paIMalOHHOe BO3IEHCTBUE (OIeHHMBaeMOE OTHOCHUTEIBHO
ceropHAHero gHA 2000 I.) MeHsAeT CBOM 3HAK IS PA3IMYHbBIX
cueHapueB. IIporHO3UpYIOTCSL MeHbIIINE 10 CBOEH BeIUYUHE
110 cpaBHeHMIO ¢ CO, MpsiMbIe ITFOC KOCBEHHbIE TTOC/IENCTBUSA
aspososteir. OTCYTCTBYIOT KaKue-TuOO OIeHKU IPOCTPAHCT-
BEHHBIX acCIIeKTOB Oymymmux Bo3peicTBUil. KocBeHHBIE
BO3JICVICTBHUSA a3PO30JIeil Ha OOJaka BKIIOYEHBI B PacdeThl
IIPOCTBIX MOI[eIICﬂ KJIMMaTa U HEJIMHEHO MOOyIUPOBaHbI K
Boi6pocam CO,, HCXOHsf U3 CerofHAIIHero sHadeHus -0,8
Br-M~2, xax u B BIO.

E3 IIpoexyuu 6yoyujux usmeneHuii memnepamypot
Pesynvmamuvr MOLIAO

YyscmeumenvHoCmo KAUMAMA HAXOOUMCS, 6epOIMHO, 6
npedenax 1,5—4,5 °C. dma oyenxa ocmaemcsi HeUsMeHHOU €O
spemenu [oknada MIOHUK 06 oyenxax 1990 e. u BJO.
YyBCTBUTENIBHOCTh KIMMAaTa IPENCTaB/IsieT COOOM paBHO-
BECHYIO PeaKIIUIO ITI0OaJIbHOM IIPU3eMHOM TeMIIepaTyphbl Ha
yoBoeHHe 3KBHUBajeHTa KoHueHTpanmu CO,. [lnamason
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OIICHOK OIIpefe/nseTcsl Ha OCHOBE HEOIIpeNe/IeHHOCTeH B
KJIMMATUIeCKUX MOJIE/ISX M UX BHY TPEHHUX OOPAaTHBIX CBS3SIX,
0COOEHHO CBSI3SIX, KACAIOIIUXCS 00JIAKOB U COTPOBOXKIAIOIIINX
ux mporeccoB. B atom moxmame MI'OVK BrepBhIe HCIIOND-
30BaH TAaKOWM KPHUTEPHIl, KaK KPAaTKOBPEMEHHas peaKIus
wmmara (KPK). KPK omnpenensiercss kak r1o6anbHO
yCpenHeHHOe M3MEHEHHe MPU3EMHOI TeMIIepaTypbl BO3IyXa
rpu yaBoeHnu KoHIeHTpannu CO, B X0Ofie 3KCIIepUMeHTa 10
yBenmdeHuto koHmeHtpauun CO, Ha 1 % B rom. Ilpenmo-
JlaraeTcs, 4TO 9TO IoBblleHHe ypoBHA CO, IpencTaBiseT
paguanMoOHHOE BO3[EHCTBHE BCeX IMAPHHUKOBBIX raszos. KPK
COYeTAET 3JIEMEHThI MOJE/IbHON YyBCTBUTENBHOCTH U (pakTo-
POB, BIMAOIINX Ha peardpoBaHHe (HAIPHUMEDP IOITIOIIECHHUE
terta okeaHoMm). [Jmamason KPK pmas cymiecTByrommx
MOIIAO cocrasnser 1,1—3,1 °C.

Bxntouenue npsimozo 6030eilcmeust Cynvammvix asposoneil
CHUJMCAem nokazamenv cpedHeeo 2n00anbHO20 HOMeNnaeHUs,
npoenosupyemoeo 6 cepedune XXI eexa. Koudurypauuu
pearupoBaHKs IIPU3EMHON TEMIIEPATY PBI /1A JAHHOW MOJE/IN
— ¢ cynbdarHpIMU a3pO30/sIMU U 63 HUX — B OOJIbIIIei
Mepe MOXOKH MEXIy co00il 10 CpaBHEHHIO C KOHHrypa-
TUAMMY, IIOTyIa€MBbIMU C IBYMS MOIEIAMU C UCIIO/Ib30BAHUEM
TOTO K€ BO3JIENCTBUS.

Modenu npoeHozupyom usmeHeHuss 8 HeCKONbKUX UWUPOKO-
macumabHovlx Kaumamuueckux nepemennolx. ITOCKOTBKY
parmranoHHOE BO3JIENCTBUE KIUMAaTUIECKOM CUCTEMBI U3Me-
HAeTCS, 3eMJIS HarpeBaeTcs ObIcTpee U B O0JIbIIeM MaciiTabe
110 CPaBHEHMIO C OKEAHOM M Hab/ionaeTcst 60Jbliiee OTHOCH-
Te/IbHOE MTOTEIUIEHNE B BBICOKHX IIMpPOTaX. Mofenu mporHo-
3MPYIOT MeEHbIIIME YBEIHYEHUs] NPU3EMHON TeMIIepaTypbl
Bo3nyxa B CeBepHOM ATIaHTHUKE M IPUITO/IPHBIX FOXKHBIX
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OKEaHCKHX PerHOHaX IO CPaBHEHUIO ¢ IIOOGAIbHBIM CpPeTHUM
nokasaresneM. [Ipornosupyercs CHI>KeHHE TMalla30Ha CyTO4-
HBIX TEeMIIEpAaTyp BO MHOTMX paiiOHaX, IIPU 3TOM HU3KHE
3HAYeHUsA HOYHOTO BpeMeHH OyIyT yBeJIMYUBATbCA B 6OJb-
LI Mepe 110 CPAaBHEHHUIO C BBICOKMMU 3HAYEHUAMU JHEBHOIO
BpeMeHH. Pam Mopereil mokaspiBaeT oflee yMeHBIICHHE
JHEBHOM M3MEHYUBOCTH IIPU3EMHON TEMIIEPATY PbI BO3AYyXa B
3MMHee BpeMs U IIOBBILIEHHME JHEBHON M3MEHYMBOCTU B
JIETHUI IIEPUOJ B MATEPUKOBBIX paliOHaX CEBEPHOIO MOJTyIIIa-
pus. ITo Mepe noTeruieHus KauMara IPOTHO3UPYETCA COKpa-
LIIeHKE IIPOTAKEHHOCTU CHEXXHOTO IIOKPOBA M MOPCKOTIO JIbJa
B CEBEPHOM IOAylIapuu. MHOruMe U3 3THUX H3MEHEHUU
COBIIQJIAIOT C HBIHEIIIHUMH TCHACHIUAMHU HAOMIONEHMIT, KaK
3TO OTMEYAJIOCh B pasjee B.

L ns konuuecmeenno2o onpedeneHust cpedHez0 KAUMAMULECK020
USMEHEHUST U HeonpedeseHHOCMY, OCHO8AHHLIX Ha psde
MOOeNbHLIX Pe3yNbIAaos, UCNONb3YIMCA MyAbMUMOoOenvHble
ancambnru umumayuii. MOIJAO Ons onpedenernnozo psida
cyenapues. [ns xonma XXI Beka (2071—2100 rr.) cpenmue
M3MEHEHHs CPelHel IMI0OaJIbHOM IIPU3eMHOM TeMIepaTypbl
BO3JlyXa II0 CPaBHEHUIO C nepuopoM 1961—1990 rr. cocras-
mstoT 3 °C (B mpenenax 1,3—4,5 °C) m/1s1 IpoeKTa CUTHaTbHOTO
cuenapusa A2 u 2,2 °C (B mpegenax 0,9—3,4 °C) mis npoekTa
CUTHanMbHOTO creHapus B2. Cuemapuit B2 moxassiBaer
MeHbIIIee IOTeIUIeHHe, KOTOPOe COOTBETCTBYeT ero Ooiee
HU3KOMY II0Ka3aTeTio yBeIndeHHs KoHeHTpanuu CO,.

Ipu epemenmbix Macumadax 6 HECKONVKO OecTmunemuti
meKywjuii Habno0aeMbiii noxasamensv NOMeNaeHUst Moxcen Ovito
UCNOTB306aH OIST 02PAHUMEHUSI NPOSHOIUPYEMOR0 PeasUpoBaHUs HA
cueHaputi 0aHHbIX 6bI6POCOB, HECMOMPS HA HEONpedeNeHHOCD,
CBSI3AHHYIO C HYBCINBUMENBHOCTLIO KAUMAMA. AHAINS IPOCTHIX

BospevicTeute (BT-M?2)

AHcam6bnb Mogene, o
Becb naket CACB .
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Pucynox TP-19. Pesymbrarsl mpoCTOi MOJie/IM: HCTOPHYECKas OI[eHKA aHTPOIIOTEHHOTO PaflialluOHHOTO Bo3zeiicTBusA mo 2000 T. ¢ mocmenyroreit
OLIEHKOJ PaINAIIMOHHOTO BO3IEICTBHS ISl LIeCTH MmoKasaTenbHbIX crieHapueB CIICB. CepbIM 11BeTOM ITOKa3aHa OrHOAIOLIas THHIS BO3[EHCTBHS,
KOTOpast OXBaTbIBaeT Bech aHcaMO/1b 35 cueHapues CIICB. Merton pacyeTa TOYHO CIenyeT TOMY, 00bCHEHNE KOTOPOMY COIEPKUTCS B IVIaBaX.
BenuyuHbI OCHOBAaHbBI Ha PaiMalliOHHOM BO3JEIICTBUH, COOTBETCTBYIOIEM JJBOIHOMY YPOBHIO COZ, BoITeKatoleMy u3 cemu MOLIAO. Bospeiictsue
cormacHo crenapusam 1592a, 1S92¢ n [S92e Takyke MOKa3aHO C UCIONTB30BAHKMEM TOTO ke MeTona pacdera. [Ha ocHoBe pucynxa 9.13a]
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Mopeneil W B3aWMHBIe cpaBHeHHA peakumii MOIIAO Ha
WIea/IN3UPOBAaHHBIC CIIEHAPHH BO3MIEHCTBHA MTOKA3HIBAIOT, 9TO B
OO/IBIIIMHCTBE ClIeHApUeB Ha O/vKaliiime JeCsTUIeTH CyIecT-
BYET BEPOSITHOCTh BO3PACTaHMUs OMIMOOK B KPYITHOMACIITaOHBIX
OLIEHKaX TeMIIEpaTypbl IIPOINOPLHMOHAIBHO BEITHYMHE OOIIIEro
pearupoBanusa. OIICHOYHBIN pasMep U HEOIPeNe/IeHHOCTD
TEKYIIIUX HaOMIOMaeMbIX ITOKa3aTe/Iell NOTEIUIeHNs, OObsICHsIe-
MOTO JIESITEIbHOCTDIO Ye/TOBeKa, 00eCIedHBaeT, TAKUM 00pasoM,
OTHOCHUTEJIbHO HE3aBHCHUMYIO OT MOJIE/IHN OLEHKY HeoIpene/eH-
HOCTH BO MHOTONECATUIETHHX IEPCIIEKTUBHBIX OLIEHKAX B
paMKax OOJBIIMHCTBA ClieHapueB. st TOro 4to6bl COOTBET-
CTBOBATh JIAaHHBIM IIOCTIENHUX HAOJIOfIEHUH AHTPOIIOTEHHOE
TIOTEIUVICHUE, COIVIACHO cueHapuio 1S92a, no/mKHO, BepOATHO,
HaxomuTbcst B mpenmenax 0,1—0,2 °C/pecatwreTne B TedeHHe
TIOC/IEAYIOINX HACKONBKUX MACCATWICTHI. JTO HAIIOMHUHAeT
IVaIla3OH pearMpoBaHMsA Ha 3TOT CUEHapui, OCHOBAHHBIN Ha
CeMH BapHUaHTAaX IIPOCTOH MOJIE/H, HCIIO/Ib30BAHHOM HA PUCYHKE
TP-22.

Bonvwas wacmv xapaxmepucmux eeozpaguueckoeo peazupo-
sanusi 8 cyenapuoix skcnepumenmax CICB cosnadaem 6
pasnuunvix cyenapusix (cm. pucynox TP-20) u cxoxnca ¢
XApaKxmepucmukamu, Noay4eHHvIMU ONF UOeANU3UPOBAHHBIX
unmezpayuti ysenuuenus CO, na 1 %. Camoe 6oplioe
pasnnane MeXny IKCIIEPUMEHTAMU, OCHOBAHHBIMU Ha OOHO-
nponeHTHOM yBenuueHuu CO,, 6e3 kakoro-mib6o cynbdar-
HOTO ad3po30id, M 3KcmepuMmeHTamMu B pamkax CICB,
3aKJIIOYACTCA B PETrMOHAJIBHOM CMATY€HUU IIOTEIUVIEHUA B
IIPOMBINIJIEHHO-PAa3BUTBIX paﬁOHaX (B 9KCIIEPUMEHTAX
CICB), rne HeraTUBHOE BO3[EHUCTBHE CY/Ib(aTHBIX a9PO30TIei
IIPOSIB/IACTCA Haubosree APKO. DTOT PeTHMOHAIBHBIN (D deKT
otMmedasics B BJIO nump pas gByX Mopjenel, OOHaKO B
HacToAIl€e BpeMs OH IIPOABIAECTCA B paMKaX 60]1])11161"0
KO/MINYIECTBA CaMbIX COBPEMEHHBIX MOI[e}IefI.

Becoma eeposmno, umo nomenneHue noUmMu 60 6cex
Mamepuxosvix pationax 6ydem npoucxooumo 6onee GoicmpoImMu
memMnamu no CPABHEHUIO € 2100aNbHbIM CPEOHUM NOKA3AeNeM,
0C00eHHO0 8 PAtioHAX CeBEPHBIX BBICOKUX UIUPOM 6 XONO0OHbLL
ce3oH. Peaynbratsl (cM. pucyHok TP-21) mocieqHux UMUTAIINI
npu nomomu MOIJAO, coBMemeHHBIE CO CIeHapUAMHU
BoIOpocoB A2 u B2 CJICB, noxaselBaioT, 4TO 3UMOM
IIOTEIVIEHNE BO BCE€X CEBEPHBIX PETHMOHAX BBICOKMUX YaCTOT
IIpeBBIIIAeT CpeflHee II0OaNbHOe IMOTEIUICHHE B KaXKIOU
Mopeu 6ojee yeM Ha 40 % (1,3—6,3 °C mia psama paccMoT-
PEHHBIX MOfe/lell U ClieHapueB). B JeTHmiT mepuop
roTerteHre Ha 40 % IpeBbIIIaeT CpenHee 7106aaIbHOe U3Me-
HEHME B LIEHTPAJbHONM U ceBepHOU vacTsax Asuu. Jlumb B
IOKHOM 4YacTH A3HM M IOKHOH dactu IOkHOIT AMepuku B

Hsmenenue knumama, 2001 e. Hayuwnole acnexmol

nioHe/nrone/aBrycre, a B IOro-BocTouHoit Asum B TedeHMe
000HX Ce30HOB, MOJICNIH BCe K€ ITOC/IeNOBATEeIbHO IIOKA3bl-
BAaIOT YPOBEHD IIOTEIUVICHUSA HIDKE IJIOOQIBHOTO CPeIHeTO.

Pesynvmamut npocmoix kaumamuueckux mooenei

Beuny croumoctn pacderoB, MOIJAO MOryT mpOrOHATHCSA
JIMIIb I OTPAaHMYEHHOTO KOIWYeCTBa creHapues. [IpocTas
MOJeIb MOXKeT OBITh KaauOpoBaHa IS IIpelCTaBJICHHS
rnob6anpHO ycpenHeHHbIX peakiuit MOIJAO u mporoHATHCA
IS TOPa3o 6OJIbIIero KOJIMYeCTBa ClIeHapHUeB.

IIpoenosupyemes ysenuuerue en100a1bHO ycpeoHeHHOT noepx-
HocmHoll memnepamypor Ha 1,4—5,8 °C (pucynox TP-22(a)) 6
nepuod 1990—2100 ee. dTu pe3ynbTaThl OTHOCATCS KO BCEMY
ancam6mio 35 cuenapues CIICB u ocHOBaHBI Ha psne
KINMATHYCCKHUX MOH€H€ﬂ6’7. IToBrImIeHUE TeMIIEpaTyphI,
COITIACHO TIPOTHO3aM, IIpeB3oiifieT maHHbIe BIIO, B KoTOpoMm
3TO MOBBIIIIEHUE COCTaB/IsUIO nopsanka 1,0—3,5 °C Ha ocHOBe
mectu cueHapues 1S92. Boree BBICOKHE IIPOTHO3HpyeMBble
TeMIlepaTypsl 1 6ojee IIMPOKUIT NHANIa30H OOBICHAIOTCS
IJTaBHBIM 06pasoM Oojlee HU3KUMHU IPOTHO3HUPYEMBIMHU
BoiOpocamu SO, B cuenapusax CJICB mo cpaBHeHHUIO cO
cueHapusamu 1592. IIporHosupyemsplil IIOKasaTelnb IIOTEM-
JIEHUA TOpa3ao BBIIIE U3MEHEHUH, HaG}IIOI[aeMI)IX B T€UYCHHEC
XX Beka, M OCTaHETCS, BEPOSATHO, CyIsA IIO Ia/JeOKIMMa-
TUYE€CKUM JTAHHBIM, 6€CHp€HeH€HTHI)IM B TEYCHHE KaK
munuMmyM 10 000 ner.

Knaccupuxayus cyenapues CICB no cmenenu uameneHus:
cpedHeii en06anvHoll memnepamypol MeHsiemcst 60 epemeru. B
YaCTHOCTH, JUIsI CLeHapueB C 6ojiee BBICOKHMM 00BEMOM
HCIIO/Ib30BAaHUSI MCKOIIAEMOT0 TOIUIMBa (UM, CIeNoBaTelbHO,
60siee BBICOKUMU BBIOPOCAMHU IBYOKUCH YITIEPOJIA, HATIPUMEDP
A2) BeI6pOCH SO, TaKoKe BBIIIe. B 6/rpKaifiei nepcreKTUBe
(mpubnusurensHo 1o 2050 1.) adpdekT oxnaxkaeHus Hanbosee
BBICOKUX BBIOPOCOB IBYOKHCH C€pPbl 3HAYUTEIBHO CHIDKAET
[OTEIUICHHEe, BBI3BAHHOE POCTOM BBIOPOCOB MaPHUKOBBIX
ra3oB TaKMX CLieHapHueB, Kak A2. O6parHusiit 3¢ ekt HabIO-
Jaerca co cueHapuaMu Bl u B2, xoTopble mpenycMaTpuBaloT
60s1ee HU3KHE BBIOPOCHI ICKOIIAeMOTO TOIUIMBA, a TAKXKe 6ortee
HU3KHe BBIOPOCEl SO,, 4TO BemeT K 6ojee ABHOMY IOTEII-
JIHHUIO B OMDKaillledl IIepcleKTHBe. B ponrocpovHoi
[1ePCIEeKTHBE, OIHAKO, YPOBEHb BBIOPOCOB ITAPHUKOBBIX I'a30B
¢ 6GOJBIIMM IIEPHONOM >KHM3HU Takux, kak CO, u N,O,
CTAaHOBUTCSl TOMUHUPYIOIIUM OIpPENe/SIoNuM (pakTopom
HUTOTOBBIX KIMMATHIECKUX U3MEHEHHIA.

K 2100 e. pasnuuus 6 svibpocax 6o ecex cuenapusx CICB u
pasnuuHoe pedazuposarue Kaumamudeckux mooeneil éHecym

6 KomiulekcHble MOfenn KauMaTa Ha (PUSHYECKON OCHOBE SIBJISIOTCS OCHOBHBIM CPEICTBOM IIPOTHO3MPOBAHMS HM3MEHEHUs OyIyIIero
KIMMaTta. B memsx maydeHHs aHCaMOJIsl ClieHapHeB OHHU JIOTIOJHSIOTCS IIPOCTBIMU MOHAEMSIMU KIMMaTa, OTKaIMOPOBAHHBIMU IS
MO/Ty4eHNsl 9KBUBAJIEHTHOHN peakllMM B yPOBHE TeMIIepaTypbl U MOPSI, COOTBETCTBYIOIIEH KOMIUIEKCHBIM MOJIE/IIM KIMMaTa. YKa3aHHbIe
MePCIEKTUBHbIE OLEHKU IIOYYaloT IIOCPEICTBOM HMCIIO/Ib30BaHUA NIPOCTON MOJEIU KIUMAaTa, B KOTOPOH 4yBCTBUTE/NILHOCTh KIMMaTa U
[OI/IOIIeHNEe TeIlla OKeaHaMU KaJHOpPOBAHBI IMPUMEHHUTETbHO K KaXKJOM M3 CEMH KOMIUIEKCHBIX KIMMAaTHYECKHX MOJeIeN.
YyBCTBUTEIPHOCTD K/IMMATa, UCIOIb30BAHHAS B IIPOCTBIX MOJE/ISAX, HAXOMUTCS B mpefienax 1,7—4,2 °C, 4TO COIOCTaBUMO € OOBIYHO

IIpUMeHsIeMbIM JuanasoHoM 1,5—4,5 °C.

7 JTOT IUamnasoH He BKIIOYAeT HEOIPENe/ICHHOCTH B MOJEIMPOBAHMHM PaJUAllIOHHOTO BO3MEICTBHS, HAIpUMEp HEOIpeNeIeHHOCTH,
CBsI3aHHBIE C a9PO30/IbHBIM BO3JEHCTBHEM. YuTeHa c1abast KIMMaTHIecKass 00paTHas CBA3b LIMK/IA YITIEPOTa.
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Pricynok TP-20. CpezHeronoBoe M3MeHeHN e TeMIIepaTyphI (LiBETHOe 3aTeHeHNe) U ero0 AMarasoH (M3ommuuy) (enuHuua usmeperyst: °C) yist cueHapus A2
CIICB (Bepxuee usobpaxkerue) u cuenapusi B2 CIICB (mmxHee usobpakenue). O6a cuenapust CIICB mokasbiBaior usmenenust wist eprona 2071—2100 rr. o

OTHOIIEHHIO K reprony 1961—1999 rr. u ocHoBaHbI Ha pesynsratax MOITAO. [Ha ocHose pucyrkos 9.10d u 9.10e]
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AHATIOZUYHYI0 HeonpedeseHHOCMb 6 0Uanas’oH u3MeHeHus
enobanvHoil  memnepamypol. JJOIONTHUTeIbHbIE HeOIIpe-
IEeJICHHOCTH BO3HUKHYT B CBfI3M C HEOIpeNe/IeHHOCTAMU
pagualloHHOTO BosneiicTBuA. Camas 6oJbllIas HeoIlpe-
IE/IeHHOCTb BO3NENCTBHA — 3TO HEOIPENE/eHHOCTb, BbI3-
BaHHas1 Cy/l1b(aTHBIMH a9PO30JISIMH.

F4 IIpoexyuu 6yoyujux usmeneHuii 0caoxos

Ipoexyuu darom nosviuierive 2100AMbHO YCPeOHeHHO20 NOKA-
3amens 6005H020 NAPA, UCHAPEHUS U 0cA0K08. B peeuonanvrom
macwmabe HAOMIO0AIOMCS KAK YBEAUUEHUST, MAK U YMEHbUIEHUS
ocaokos. Pesynbrarel (cM. pucynok TP-23), momydeHHble TpU
nomorru nmocaegaux umutanuin MOIIAO, coBMmellieHHbIE CO
cueHapusMmu Bei6pocoB A2 u B2 CJICB, mokasbIBaioT, ITO
CYIIECTBYET BEPOSTHOCTh YBEIUYEHHS OCAIKOB KaK JIETOM,
TaK ¥ 3UMOI1, B PalfOHAX BBICOKHUX IITUPOT. SUMOH YBETHICHH
HaOMIONAIOTCA TaK)Xe B CEBEPHBIX YMEPEHHBIX IIMPOTaX,
Tponmdeckoll Apprke 1 AHTapKTHKe,  JICTOM — B I0OXKHOM U
BOCTOYHOM JacTAX Asuu. ABcTpanus, LleHTpanbHas AMepuka
U I0KHas 9acTb AQPUKU XapaKTepU3YIOTCH IIOC/IeNOBaTe/Ib-
HBIM YMeHbIIIeHHeM 00'beMa 0CaIKOB B 3SUMHMII IIEPUOI.

Hsmenenue knumama, 2001 e. Hayunovie acnexmul

Hcxodst us xapakmepucmuxk, 8bimexaouux u3 02panuveHHozo
KOMUYeCmea UCCIe008anuil Npu NOMOUWU CYULecmeyouux
MOIIAO, 6onee cmapoix moodeneii IJAO, a maxdice uccnedosaruil
PAtIOHUPOBAHUS, 0MMEUAETNCS CYUeCBEHHAS KOPPENTUUS
MeHcOy MexHc2000801i USMEHUUBOCMBI0 0CA0KO8 U CPeOHUM
nokasamesnem 0cadxkos. Bymyiiue TOBBIIIEHUS TOKa3aTess
Cpe€IHNX OCAaAKOB IIPUBENYT, BEPOATHO, K YBEIMICHNIO U3MEH-
quBOCTH. 1 HAaIIpOTUB, UBMEHYNUBOCTH OCAAKOB YMEHBIIUTCA,
BEPOSITHO, JIUIIIb B PAMOHAX, TJIe CPEMHUIT TOKa3aTelb OCATKOB
CHU3UTCA.

E5 IIpoexyuu 6yoyujux usmeneHuii 6 IKCmpemanbHoIx
ABNEHUAX

CpasHenue usmeHeHuil 8 HAOII00AeMbIX IKCPEMATLHBIX s67ie-
HUSIX 102000l U KAUMAMA ¢ USMEHEHUSIMU, NPOSHOZUPYeMbIMU
npu nomouyu modeneti, nposedeHo nuwv HedasHo (mabauya TP-
4). Tloutn BO BCeX MaTEPUKOBBIX paiioHax OymeT HabOIIO-
OaTbCA, BUITHO, 6OIII)I]_I€€ KO/IMYECTBO JKApPKUX HHeﬂ " BOJIH
rerra. Haubonblas BelIMYnMHAa 3TUX YBEIWYEHMI IIPOTHO-
3UpyeTCsl IIAaBHBIM 00pasoM B TeX paioHax, B KOTOPBIX
IIPpOUCXOOUT YMEHBIIIECHNE BIAJKHOCTU IIOYBBI. IToBrwIlIeHue
AHEBHBIX MUHUMA/IbHBIX TEMIIEPATYP IIPOTHO3UPYETCSA IIOUYTU
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Pucynox TP-21. AHa/mHM3 MEXMOJIENBHOI COINTACOBAHHOCTH OTHOCHTEIBHOTO PETHOHAIBHOTO TIOTEIUIEHHs (ITOTeIUIeHHEe OTHOCUTETBHO CPEIHEr0
[106a/IbHOTO IIOTEIUIEHHs B KaXKIOM MOZIe/ ). PerrnoHbI K1acCuHUIMPYIOTCS IO IPUHIUITY XapaKTePUIYIOLIUXCS MO0 COITACOBAHHOCTHIO €
[OTEIIEHHEM, IPEBBIIIAIIINM cpenHee r1o6anbHoe 6osee yeM Ha 40 % («ropasmo 6oiblire CPEHErO MOTEIIEHHUS» ), COIACOBAHHOCTBIO C
[OTeTUIEHHEM, TIPEBBIIIAIONINM CpefHee 1I06anbHoe («O0IbIle CpeHero MOTeIIeHHsI» ), COIIACOBAHHOCTBIO C MOTEIIEHHEM MEeHbIIIe CPeIHEro
106a/IbHOTO («MeHee CpeHero MOTeIUIeH sI» ), MO0 HeCOIIACOBAHHOCTHIO MEXXIY MOIE/ISIMH B OTHOLIICHHH BeTHIMHBI OTHOCHTETBHOTO
PErHOHAIBHOTO MOTEIUIEHNS («HECOBMAMAIOIIAs BETMINHA TOTEIUIeHHs» ). CYIeCTBYeT TaK)Ke KaTeropusi COIIACOBAHHOCTH B OTHOIIEHUH
I0XO/IOfiaHuA (KOTOpOe HUKOIZA He TPOMCXOANT). /st COITAaCOBAHHOCTH HEOOXOAUMBIM CUMTACTCS Pe3y/IbTaT COOTBETCTBUA KAK MHHUMYM CeMH

Mojiesieit U3 feBATH. [IHanasoH eXerogHOTro I7I06aIbHOTO CPEIHEero MOTeIUICHUS HCIIO/Ib3yeMbIX Mofieseit coctasiser 1,2—4,5 °C ma cuenapus A2 u
0,9—3,4 °C n1s cueHapus B2, B 3Toil cBA3H pernoHaIbHOe TOBbIIeHKe Ha 40 % 03HauaeT JUaIa3oHsbl notemwienus 1,7—6,3 °C wia A2 u 1,3—4,7 °C
s B2. [Ha ocxose rrassr 10, 6710k 1, pucyHOK 1]
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Pucynox TP-22. PesynbraTsl mpocToil MOIe/IH: a) IPOEKIMH CPeHeN [06aTbHOM TEMIEPATYPHI IS LIeCTH WUTIOCTPaTuBHBIX ciieHapues CIICB,

IIOATOTOB/IEHHbIE C UCIOIb30BAHKEM IIPOCTON KIMMATHYECKOH MOMIE/IU, CKOPPEKTUPOBAHHON IPUMEHUTEILHO K DAy KOMIUIEKCHBIX MOJIe/el €

OITpENIe/IEHHBIM JUATIAa30HOM YYBCTBUTE/IbHOCTU K/IMMaTa. Taxxe B LENAX CpaBHEHUA IIPU ITIOMOIIU TOTO JK€ METOJA ITIOKA3aAHbI PE3Y/IbTaThI,

noydeHHsle Ay 1S92a. Bonee cubHOe 3aTeMHeHMe TTOKa3bIBaeT II0OAIbHBII akeT moaHoro ancam6is 35 cienapues CIICB ¢ ucronbp3oBanueM

CPEIHUX Pe3y/IbTaTOB MOZIE/IH (CpeHASA YYBCTBUTENIBHOCTD KIMMaTa cocTtasyset 2,8 °C). bojee cBeT/I0€ 3aTeMHEHHe — 3TO IIAKeT, OCHOBAHHbII Ha

BCeX CeMU MPOEKIIMAX OLeHKaX MOJIe/N (IIPH YyBCTBUTEILHOCTH KIMMara B fuanasone 1,7—4,2 °C). [ KaXXI0To U3 IeCTH WITIOCTPATHBHBIX
cueHapueB CIICB MTHHUAMM ITOKa3aH JHAIIa30H Pe3yIbTaTOB, IIOTYIEHHBIX IIPH IOMOIIY IPOCTON Mopeny i 2100 I. CoITacHO ceMU MOJIeNAM

MOIIAO. b) To ke camoe, 4TO U a), OHAKO HUCIIOIb30BAHBI TAK)KE PE3Y/IBTATHI, OCHOBAHHbIE HA HCTOPHYECKOI OLIEHKE AHTPOIIOTeHHOTO

BoszericTBust. [Ha ocHoBe pucynkos 9.14 u 9.13b]
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Pucynox TP-23. AHa/mM3 MeKMOJIETBHOI COITIACOBAHHOCTH H3MEHEHHUS! PETHOHA/IBHBIX 0CAIKOB. PaitoHbl K/IaccuHUIMPYIOTCS 110 IPHHIHUITY THO0
COIJIACOBAHHOCTH C yBe/THYEHIEM CpeHero u3MeHeHus 6osee deM Ha 20 % («3HAUUTENIbHOE YBETHIEHHE» ), COTIACOBAHHOCTHIO C YBeIMUEHNEM
cpenHero usMeHeHus ot 5 10 20 % («HesHaYHTebHOE YBEINYEHHE» ), COITACOBAHHOCTBIO C M3MEHEHHEM OT -5 10 +5 % WIH COITTACOBAHHOCTBIO CO
CPeIHHMM U3MeHEeHHeM MeXAY -5 1 +5 % («HHKaKOTO M3MeHEeHHsI» ), COIJTACOBAHHOCTHIO C yMEHbIIIEHHEM CPeIHero U3MeHeHus oT -5 u -20 %
(«He3HaYHTE/IbHOE YMEHBIIIEHHE» ), COIIACOBAHHOCTBIO C YMEHbIIIEHHEM CPEIHETO H3MEHEHU MeHee YeM Ha -20 % («3HaYMTeNbHOE YMEHbIIICHHEY )
WIM HECOOTBETCTBUEM («HECOOTBETCTBYIOIINIT 3HAK» ). [l/Is COITTaCOBAaHHOCTH HEOOXOANMBIM MPECTAB/IAETCSI COOTBETCTBYIOIINIT Pe3y/IbTaT KaK
MUHHMMYM CEMU U3 JIEBATU MOJIE/IEH. [Ha ocuose rmaBsr 10, 6710k 1, PHUCYHOK 2]

BO BCEX MAaTePUKOBBIX PallOHAX U, KaK IIPaBUIO, OHO OOJIbIIIE B
TeX MeCTaX, [Ie IMPOUCXOOUT OTCTYIaHHEe CHEXHOTO U
JIeIAAHOTO OKPOBa. MOpo3Hble JHHU M BOJIHBI XOJIOIA CTAHYT,
BEpOATHO, 6oee penkuMmu. V3MeHeHHS NPH3EMHON TeMIle-
paTypsl BO3IyXa M aOCOMIOTHOH BJIQXXKHOCTU ITOBEPXHOCTHU
IIPUBEIYT, COIJIACHO OLIeHKaM, K ITOBBIIICHHIO MHJIEKCa TeIlIa
(KOTOPBIIT IIpencTaBsgeT coO0il IOKa3aTe/lb KOMOMHUPOBAH-
HBIX 3(dEeKTOB TeMIIepaTypbl U BIKHOCTH). [loBbIIeHNs
IIPU3eMHOM TeMIIepaTyphl BO3IyXa TaKxKe IPUBENYT, COIIAC-
HO OLIEHKaM, K YBEIMYCHHIO KOJIUYECTBA «TPajgyco-IHEN
TeIUIOTO Ce30Ha» (YTO fABAETCA IIOKAa3aTeJIeM CTelleHU
OXJIaKJICHUA, KOTOpoe TpefyeTca B JaHHBII JIeHb, IIOC/Ie TOTO
KaK TeMIlepaTypa IIpeBbIIIaeT JaHHOe IIOPOrOBOe 3HAYCHUE),
a TaK)Ke YMEHBIIICHUIO «I'Pafyco-IHel OToIUIeHUs». [Iporuo-
3UPYeTCs yBEJIMYECHUE SKCTPEMajIbHBIX BEJIMYUH OCAJKOB
BBIIIe CPeNHUX, a TaKXe IOBBIIICHHEe HHTCHCUBHOCTH
ocagkoB. [Iporaosupyercs MOYTH IOBCEMECTHOE MOBBIIIICHUE
YaCTOTBI SKCTPEMaJbHBIX OCafKoB. ITporHosupyercs obiiee
OCyIllIeHHEe B CPeNHEKOHTHHEHTAJAbHBIX palioHaxX B JIETHUHI
nepuon. OHO 00BsCHSETCS codeTaHHUEM Oo0jiee BBICOKOM
TeMIIepaTypsl U IOTeHIIHAIbHONI HCIapIeMOCTH, KOTOpas He
ypaBHOBEIIINBAeTCA ITOBBIIICHHEM OCAafKOB. B To ke Bpems,
MOJIe/IH XapaKTEePU3YIOTCS ITOKA HEe3HAYUTe/IbHON CTEIeHBIO
COIVIACOBAaHHOCTH MEX/Iy HUIMU B TOM, YTO KacaeTcs OyIyIux
M3MEHEHMII MHTeHCUBHOCTH IITOPMOB B CPEIHUX IIHUPOTAX,
MX YacTOTHl M HM3MEHYMBOCTH. Majo IOC/IenoBaTeIbHBIX

IOKa3aTe/JIbCTB, CBHUIETE/JIbCTBYIOIUX 00 H3MEHEHHUAX B
MIPOTHO3UPYEMOH 9aCTOTE TPOIIMYECKUX LIMKIOHOB U PalfiOHaxX
ux obOpasoBaHHA. B TO ke BpeMs, HEKOTOpble H3MepeHHS
MHTEHCUBHOCTH IIOKa3bIBAIOT BO3MOXKHOE YBEIWYECHHE, a
HEKOTOPbIE TEOPETHYECKHE WIM MOIENbHbIE HCCIENOBaHUA
CBUJETENBbCTBYIOT O TOM, 4YTO BEPXHUH TIpelen 3THX
MHTEHCUBHOCTE MOXKeT IOmHATbCA. CpemHHe U ITHKOBBIE
MHTEHCUBHOCTM OCafKOB, BBI3BAHHBIX TPONUYECKUMU
IIUKIOHaMU, BEPOATHO, YBe/IMYaTCsA 3HAYUTEIbHBIM 00Pa3oM.

ITo Hexomopuvim Opyeum IKCHPEMATLHOIM SIBTEHUSIM, MHOUE U3
KOMOPbIX MO2YI UMEHb BaJNCHbIE NOCIEOCMBUST OISt OKPYHcatoueli
cpedvl u 06ulecmBa, 8 HACOSTUeE BPeMST He XBamaerm uHgopMmayuu
0715 OUeHKU NOCTIEOHUX MeHOeHYUil, a 00CII0BEPHOCTb HA YDOsHE
MoOeneil U NOHUMAHUS S6IAEMCS Hea0eK8AMHOTL OIS 11020, YIo6b!
denamp ysepenHbvie nepcnexmusHvie oyerky. B dactHoCTH, BecbMa
Me}IKOMaCI_HTa6HI)I€ SBJIEHUA, KaK-TO: I'PO3bl, TOPHANO, I'pan u
MO/JIHUA — HE IIOAOAI0TCA MMHTALIUU B I'IIO68,)'II)HI)IX MOJE/IAX.
OTCYTCTBYeT HAUIEKAIIMIA aHA/IU3 TOTO, KAKAUM 06PasoM MOTYT
IIPOUCXOIUTD NU3MEHEHNA BO BHETPOIIMIECKNX TUKJIOHAX.

E6 IIpoexuyuu 6y0yuwux usmeHenuti 6 mepmoxanuHHol
YUPpKyAAyUU
Bonvuuncmeo modeneii noxasvieatom ocrabnenue mepmo-

xanunnoti yupxynsyuu (TXL]) 6 ceseprom nomywapuu, umo
cnocobcmeyem ymeHbueHUlo NOmenieHuss no8epxXHOCU 8
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Ta6nuya TP-4. Oyenxu 00cmosepHOCU HAOMI00AEMBIX U NPOZHOZUPYEMBIX USMEHEHUIL 8 IKCTPEMATILHBIX ABACHUSX 10200l U
kaumama. B mabauye npusodumcst oyerka 00cmosepHOCMU HAOTOOAeMbIX USMEHEHUIL IKCMPEMATbHBIX ABEHUTI 102006l U
KAUMAma 6 meuerue emopoil nonosure XX exa (1e6as KonoHKa) u npoeHo3upyemuvix usmerneruil 8 meuenue XXI eexa (npasas
KonoHka)®. Ima oyeHKa 0CHOBAHA HA UCCTILO08AHUIX NPU NOMOULU HAOII00eH U 1 MOOENUPOBAHUS, A MaKHe Pu3u1eckoti
seposmHocmu 6y0yusux nepcneKmusHbIX OUeHOK 8 PAMKAX 8CeX 00bIYHO UCNONb3YeMbIX CUEHAPUES, U OCHOBAHA HA 3AKIIOUEHUSX
akcnepmos (cm. chocky 4). [Ha ocrnose mabauyot 9.6]

JlocToBepHOCTD HAO/TIOIAEMbIX
n3MeHeHNi1 (BTopas mooBrHa XX Beka)

BepostHo
MaTEpPUKOBBIX paiiloHaxX

Becbma BeposTHO

Becbma BeposTHO

BeposTHO, BO MHOTHX paiilOHaX

BepoATHO, BO MHOTHX pailOHaX
CPeTHHUX-BBICOKHX IIIUPOT
CEBEPHOTO MOJIyIIapUs

BepOHTHO, B HECKOJ/IbBKUX paﬁOHax

He HabmomaoTcss B HEMHOTOYHC-
JIEHHBIX UMEIOITUXCA aHa/IN3ax

HexBaTka maHHBIX /I OILI€CHKH

WsMeHneHus B IBJIEHUM

Bonee BbIcOKHEe MakCMMaTbHBbIE TeMIIEpaTyphbl U
60/IbIIIEE KOMTHYECTBO JKapKux THEeH IMMOYTH BO BCeX

Bonee BbICOKHe MUHUMAIbHBIE TeMIIEpaTyphbl,
MEHBIIIEE KOIUYIECTBO XO/IOAHBIX 1 MOPO3HBIX THen
IIOYTH BO BCEX MATEPUKOBBIX paﬁonax

YMeHbIIIeHHe THATIa30HA CYTOYHOM TeMIIEpaTyPhI HOYTH
BO BCeX MaTePHKOBBIX paliOHaX

IToBbInIEHHE HHICKCA TeIia

boree MHTEHCUBHBIE OCATKU

Bonee cunbHOE TeTHee KOHTHHEHTAIbHOE ocCylenue
Y CBA3aHHBINA C HUM PUCK 3aCyXH

IToBbINIIEHIe TMKOBOW HHTEHCUBHOCTH BeTpa BO
BpeEMs TPOMUIECKUX I.[I/[KJIOHOBc

IToBbInIEHHE cpe;meﬁ ¥ NMKOBOM MHTEHCUBHOCTHU
OCAIKOB IIPU TPONMUIECKHUX ]_H/IK}IOHaXC

JlocTOBEPHOCTD IPOTHO3U-
pyembix usMenenwuit (B XXI Beke)

Becbma BeposATHO

Becbma BeposATHO

Becbma BeposATHO

8 Becpma BEPOATHO, IIOYTU BO

BCeX pallOHax

B MAaT€PUKOBBIX paﬁonax

b Becpma BE€POATHO, BO MHOTUX

paiioHax

BeposTHO, B 6O/IBIIINHCTBE

BHY TPUKOHTUHEHTa/IbHbIX
PafOHOB CPENHUX IIUPOT
(oTcyTCTBUE ITOCTIETOBATEIb-
HBIX OIIEHOK B IPyTUX pailOHaXx)

BeposTHO, B HEKOTOPBIX pajioHax

BeposITHO, B HEKOTOPBIX palioHaxX

2 Bosnee moppo6HO cM. I/1aBy 2 (Hab/omenys) U 1aBsl 9, 10 (IpOeKThI).
b 1o IpYTUM paitoHaM Ju60 He XBaTaeT JAaHHBIX, TMO0 aHAIU3bI IPOTHBOPEYAT APYT APYTY.

¢ Ipouwiele U GymyIIe U3MEHEHH MECT TPOIINYECKUX IIUKIOHOB.

ceseproti wacmu Cegeproti Amaanmuxu. Jaxe 6 modensix, ede
npoucxodum ocnabnenue TXI], mem He MeHee coxpaHsemcst
nomennenue 6 Egpone, 6vi36aHHOe NosviUleHUEM KOHUEHMPA-
Yuu NApHUK0BbIX 2a306. B Tex sKCIepUMeEHTAX, ITe KOHIIEHT-
pauusi aTMOCepHBIX MapHUKOBBIX a30B CTaOMIM3HUPYETCs
Ha YPOBHE IBOWHOTO MTOKa3aTesIfl ee CerogHAIIHero AHs, TXI]
B CeBepHOI AT/IaHTHKE BOCCTAHOBUTCS, COIVIACHO IIPOTHO3aM,
1oC/Ie MEePBOHAYAIBHOTO OCTA0IEHUsI B TeYeHHE OJHOTO-
HeCKOTBKUX BeKOB. TXI] MOXXeT IOTHOCTBIO IPEKPAaTUThCA B
m000M M3 TIOMYLIAPUH, eC/IH BeJIMYMHA M3MEHEHUs pajgua-
LIMOHHOTO BO3JCUCTBUS ABIAETCA JOCTAaTOYHO KPYIIHOM, a
CcaMO BO3JENUCTBUE IPOMO/KAJIOCH HOCTATOYHO [IOJITO.
Monenn TOKasbIBAIOT, YTO yMeHbIeHne TXI[ cHmDKaer ee
YCTOMYMBOCTD K HEPTYPOALUAM, T. €. IOC/IE TOTO KaK ITPOUC-
xoputT cokpamenue TXII, oHa CTaHOBUTCS, MO-BUANMOMY,
MeHee CTaOWJIBHOI U ee IpeKpallleHHe MOXeT CTaTh Ooree
BEPOATHBIM. B TO >xe BpeMms, ellle CIUIIIKOM PaHO F'OBOPUTH C
YBEPEHHOCTBIO O TOM, SIBJISIETCS JIU BEPOATHBIM HEOOpaTUMOe

npekpamenue TXL, wix o ToM, IpH KaKOM IIOPOTOBOM
3HAYEHUY OHO MOIVIO OBl IIPOM30MTH U KaKUMHU MOITIH ObI
OBbITH KIMMaTHYeCKHe ocrencTsusa. Hu onHa us cymiecTyto-
IIHUX TEPCIEeKTUBHBIX OLEHOK IPH IOMOIIY COBMEIIEHHBIX
Mopie/Iell He TI0KasbIBaeT MoaHoro npekpamenusa TXII k 2100 .
Xotst ceBepoarmianTuueckass TXI] ocmabeBaeT BO MHOTHX
MOJIe/IAX, OTHOCUTEIbHBIE POIU ITOTOKOB IIOBEPXHOCTHOTO
TeIUIa ¥ NPECHO BOABI MEHAIOTCA B 3aBUCUMOCTH OT MOJe-
neit. IsMeHeHMe HalPsOKEHUs BETpa UTPaeT, BEPOATHO, IMIIb
HE3HAYUTENbHYIO PO/Ib B PAMKaX BDEMEHHOTO PearMpoBaHuA.

E7 IIpoexyuu 6y0ywjux usmeneruii 6 MoOensx
ectnecmeeHHoll U3MeHUUB0CMU

Mhmoeue modenu noxasviéarom cpedHuil pasmep peazuposaHus
Onv-Hunvo 6 mponuueckoti wacmu Tuxoeo okeaxa, npu smom
NpPOZHO3UPYemcs, 4mo memnepamypa noeepxHocmu Mmops 6
UeHMPANvbHOU U 60CMOYUHOL dK8amopuanvroli ywacmu Tuxoeo
okeana 6ydem nosviuamvcs 8 6onvuleti Mepe No CPABHEHUIO ¢

8 Nunexc JKapbI: COYE€TAHUE TEMIIEPATYPBI U BJIAJKHOCTH, IIOCPEACTBOM KOTOPOTO OIIPENE/IAIOTCA IIOC/IEACTBUSA IS KOMq)OpTa Y€JIOBEKaA.
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3anadnoti Ikeamopuanvuoli uacmeto Tuxozo okeana ¢
COOMBEMCIMBYIOU{UM CPEOHUM CO6U20M 0CAOKO8 6 B0CHOYHOM
HanpasneHuy. XOTs MHOTHE MOJENN B pe3yasrate Jnb-HuubO
IIOKa3bIBAIOT M3MEHEHUE CPEOHETO COCTOAHHUA TEMIIEpATYp
[IOBEPXHOCTH MOPSI B TPOIMYECKOI wacTH THXOro OKeaHa,
[IpUYMHA 3TOTO SIBJIEHWS OCTAETCS HeolpeneaeHHOi. OHO
OOBACHAIOCh U3MEHEHUAMU paganyioHHOT O BO3IeMCTBUSA
06aKk0B M/ (aKTOpa BIDKHOCTH 3a CYeT HCIApPeHUS
TpagueHTa TEMIIEPATypbl IIOBEPXHOCTH MOPA IO JHUHUHA
BOCTOK-3aI1aJ] B HEKOTOPBIX MOfE/ISIX. JlOCTOBEPHOCTD Mepc-
IICKTHBHBIX OILICHOK GYIIYH_II/IX M3MEHEHUU 9aCTOThI, BETMINHBI
U TPOCTPAaHCTBEHHOM KOHQUTYpaluH siBIeHUI Jb-HuUHBO B
TPOINHUYECKOI YaCTH THXOrO OKeaHa CHIDKAETCS B Pe3y/IbTaTe
HEKOTOPBIX HENOCTATKOB, CBA3aHHBIX C T€EM, HACKOJIBKO TOYHO
Inp-HUHBO MMUTHpPYeTCA B KOMIUIEKCHBIX Mozeax. CymecT-
BYIOIIIVI€ OLI€HKHU IIOKAa3bIBAIOT HE3HAYUTE/IbHbIE W3MCHCHUS
Wi c1aboe yBelIMYeHUe aMIDIMTYNbI ABIeHUi Onb-Huubo B
TedyeHHe nocnenyomux 100 yer. B To ke Bpemsd, Jake Npu
HE3HAYNUTE/IbHOM WIN HYJI€BOM HU3MEHEHHUU BE/ININHBI I/b-
Hunbo, mobaipHOe MOTEIUIeHNE IPUBEIET, BEPOSATHO, K 60/Ib-
MM 39KCTPEMAJIbHBIM IIOKa3aTe/IAM OCYHIEHUA U CUIbHBIX
OCA/IKOB, @ TAK>Ke ITOBBIIIEHUIO PHCKA 3aCyX U HABOLHEHMII,
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KOTOpBIE COIPOBOXKAAIOT JMb-HUHBO BO MHOTHX peruoOHax.
BepO}ITHO TAKIKE, YTO IIOTCIVICHUE, CBA3AHHOC C ITIOBBIILICHUEM
KOHHCHTpaHI/Iﬁ ITApHUKOBBIX Ta30B, ABUTCA HpI/I‘{I/IHOfI
YCieHuA USMEHINBOCTH JIETHUX MYCCOHHBIX OCAaJKOB B Asnn.
WsmeHeHusa B cpegHell IPONO/DKUTEIBHOCTM U CHUJIE
MYCCOHHBIX OCaJKOB 3aBUCIAT OT IOAPOOHOCTEN JaHHBIX
cueHapus BBIOPOCOB. JOCTOBEpHOCTh IONOOHBIX OLEHOK
OrpaHNYIMBAETCA TEM, HACKO/JIbKO TOYHO K/IMMATUYIECKHE
MOIEIN HMUTHUPYIOT IOAPOOHYIO CE30HHYIO 9SBOJIOIUIO
MyCcCcOHOB. HeT Kako#-1160 4eTKOM COIIACOBAHHOCTH B OTHO-
IIIEHUM U3MEHEHUW YaCTOThl WIA CTPYKTYPbI €CTECTBEHHBIX
PEXMMOB M3MEHYMBOCTH, TAKHX, KAK CEBEPOATIIAHTHIECKOE
KojebaHue, T. €. BeIMUMHA U XapaKTep M3MEHEHHU SIBJISIOTCS
Pa3IMIHBbIMU B 3aBUCUMOCTH OT PA3HBIX MOJIEJIeH.

E8 IIpoexuyuu 6y0yuwux usmeHeHuti mamepuxoeozo iv0a
(ned0HuK08, 1eOHUKO0BVIX KYNOI06 U 1e008bIX WUM0B),
MOPCKO020 Tb0A U CHENCHO20 NOKPOBA

Jleonuku u ne0HUK08bvle Kynoavt Oy0ym npodonxamv ceoe
WUpoKo pacnpocmpanenHoe omcmynarue 6 meyerue XXI gexa
U npozHo3Upyemcs 0anvHeiluiee ymeHbUleHUEe NPOMAHEHHOCU
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Pucynox TP-24. Cpennuit o6a/IbHBI TObeM YPOBHS Mops B mepuor, 1990—2100 rr. st cuenapues CICB. TemioBoe paciiupeHye 1 H3MeHeHHs
MAaTepHKOBOTO /IbJa ObUIM PACCUNTAHbI IPH ITOMOLIH MOJIE/IH IIPOCTOTO K/IMMaTa, KaTHOPOBaHHbIe OTAEIbHO It Kaxnoit us cemu MOITAOQ, a Taxke
¢ ydeToM (HaKTOpOB U3MEHEHHII B COCTOSHUM BEYHOH MEP3/IOTHI, BIMSHUSA PAs/IOKeH s HAHOCOB U IOJITOCPOYHOM afalTal[iy JIEHOBBIX [IIUTOB K
H3MEHeHHIO K/IMMaTa B mpouutoM. Kaxas us mecty GUrypupymoImux B yCIo0BHOM H300pasKeHHH TIPECTAB/IAT COO0I CpefIHUII II0Ka3aTe/b
MOIIAO p151 OZHOTO U3 HIECTH WITIOCTPAaTUBHBIX CIIeHapHeB. TeMHBIM IIBeTOM IIOKa3aH JHUAIa3oH cpenHueil Bemmauasl MOLIAO s Bcex 35
cuenapues CIICB. Bosee ceribiM 1iBetToM mokasan ancam6i1p MOLIAO myist Bcex 35 crieHapueB. Y4acTOK, OTpaHUYEHHbII BHEIIHUMHU JTIUHUSMHU,
nokasbiBaet ancam6rb MOITAO u cueHapueB, BKIIOYasi HEOPee/IeHHOCTD, KACAIOIIYIOCS H3MEHEHNIT MaTEPUKOBOTO JIb/id, U3MEHEHHI BEIHOI
Mep3/IOThI ¥ OT/IOXKeHHsI HaHOCOB. Heo6X0IMMO OTMETHUTB, YTO 3TOT aHCAaMO/Ib He OTHOCHTCSI K HeOIIpefie/leHHOCTH, KacaloLIeiicsl U3MeHeHHI
IMHAMHUKY /1bJa B 3aIafHOAHTAPKTHYECKOM /iefoBOM 1uTe. [Ha ocHoBe prcyHka 11.12]



Texnuueckoe pestome 0oknada paboueti epynnut I

CHENCHO20 NOKPOBA U MOPCKO20 /1b0a 6 cesepHOM nomyuapuu. B
rocienHee Bpemsi pa3pabOTaHbl METOMbl OLIEHKHM TasiHUS
JIEMHUKOB B pe3y/IbTaTe U3MEHEHHs IPU3EMHOMN TeMIIePaTy bl
BO3IyXa B 3aBUCHMOCTH OT Ce30Ha U reorpadudeckoro
paiioHa, DaHHBIE O KOTOPBIX OBUIM IOJIy4eHBbI Onaromaps
akcriepuMmernTaM Ha ocHoBe MOIIAO. MccrnemoBanus Ha
OCHOBE MOJIE/IMPOBAHUS IIOKa3bIBAIOT, YTO IJIABHOE BJIMSHIE
Ha 9BOJIIOLIMIO JISAHUKOBOM MacChl B IIOGAIBHOM CpegHeM
MacitTabe OKasbIBalOT CKOpee U3MEeHEHHsI TeMIIepaTyphl, a He
M3MEHEHUsI OCA/IKOB.

AHmapxmudeckuil 1e008b1i WU Y8EIUUUN, BEPOSIIMHO, (6010
maccy ecnedcmaue 6onvue0 00vema 0cadkos, 8 Mo 8pemMs Kax
Ipennanockuii 71e006biil WU ee yMeHbUAU, 8ePOSIHO U3-30
1M020, 4Mo yeenuderue CHoKA NPesbiCUn pocm 06vema 0caokos.
3amagHoaHTapKTHYeCKHit enoBblit mut (3AJII) npusrex K
cebe 0co60e BHUMAHUE, IOCKOJIbKY OH COIEPKUT TOCTaTOYHBII
006beM JIbJIA IS TOTO, YTOOBI IIOBBICUTD YPOBEHb MOPS Ha 6 M,
a TaKXKe B CIIy OLIEHKHM, COIJIACHO KOTOPOI HeCTaOMIbHOCTb,
CBA3aHHAsA C TEM, YTO OH HAXOAUTCA HIKE YPOBHA MOPS, MOXKET
IpUBeCTH K OBICTpOMY cOpOCY JIbla B TOT MOMEHT, KOIZIa
IIPOU30IAET OCIabIeHne IPOYHOCTH OKPYSKAIOIIUX IIIe/Th-
¢oBBIX JIemHUKOB. B TO >Ke BpeMs1, CyiiecTByeT obliiee cormacue
B OTHOIIIEHUH TOTO, ITO TIOTEPS UCKOTIAEMOTO JIbIId, BENYILAs K
CyIIECTBEHHOMY IIOABEMY YPOBHS MOPsS U3 3TOTO MCTOYHMKA,
6ynmer BecbMa ManoBeposTHOM B XXI Beke, XOTsl AMHAMHKA
9TOrO IIpollecca A0 CHX IOp He IOHSTA MO/DKHBIM 00pasoM,
0COOEHHO B TOM, UTO KACAeTCsl OLICHOK B GOJee JUIHTENTbHBIX
BPEMEHHBIX MacIITa0ax.

E9 IIpoexyuu 6y0ywux usmeHenui ypoeHs mops

IepcnexmusHuole oyeHKU cpedHe20 2100anbH020 N00BEMA YPOBHS

mopst 8 nepuod ¢ 1990 e. no 2100 e., nodzomosaeHHbie ¢ UCHOTb-

308anuem psoa MOILIAO wna ocnose cuyenapus 1S92a (exnrouas

npsimoii e vi6POCO8 CyMbPAMHBIX A3PO307ei) HAXO-

osmest 6 npedenax 0,11—0,77 m. ITOT OMANAa30H OTpaxkaeT

CHCTEMATHYECKYI0 HEOIpeleeHHOCTh MopneaupoBanus. K

YHCITy OCHOBHBIX (baKTOpOB, BIIMAIOIIINX HAa 3TOT IIOOABEM

YPOBHA MOPS, OTHOCATCS:

e TEIUIOBOE pacminupenue B pasmepe 0,11—0,43 M, koTOopoe
ycxkoputca B XXI Beke;

e BKJIAJl JIEHHUKOB, cocTasAomuii ot 0,01 go 0,23 m;

e BKIAJ Ib0B [permanmiy, cocras/smoruit ot -0,02 1o 0,09 M;

e BKJIaJl AHTAPKTUKHU, cOCTaB AU ot -0,17 no +0,02 m.

Kpome Toro, npu pacyere o6111ero uU3MeHeHUsI YIUTHIBAIHCh
MeHbIIIMe BK/Iafbl B BHJE TasHUS BEYHON MEP3/IOTHI,
OT/IOXKEHUsI HAHOCOB U TEKYIIMX IIPOL[ECCOB, IPOUCXOMSIIHX C
JIEMOBBIMH LIUTAMH B Pe3y/IbTaTe HU3MEHEHHs KIMMara IoC/e
MTOC/IEHEr0 JIETHUKOBOTO MakcuMmyMa. [lsi ompemeneHus
IMaria3oHa MoJ’beMa yPOBHS MOPSI, OTIPENe/IseMOro BBIOOpOM
pasmuuHbix cueHapueB CJIICB, ucronb3yoTcsi pesynbraThl
M3MEHEHHs] TEIUIOBOIO PACIIMPEHHs] U MOPCKOTO JIbJa,
[O/ly4eHHble NPU IIOMOIIU IPOCTBIX MOJE/Iel, afaITh-
poBanHBIX K HeckoabkuM MOILIAO (xak B pasmere E3 mis
TeMIIepaTyphl).
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Hnst nonnoeo nabopa cyenapues CIICB 6 nepuod 1990—2100 ze.
npozrHosupyemcsi nodvem ypostsi mopsi 6 npedenax 0,09—0,88 m
(em. pucyrnox TP-24), komopotil 00BsCHSEMCST 2AABHBIM 00pA30M
MennoéuiM pacuiuperuem U nomepeil maccol N1e0OHUKO08 U
nedHuKosvix Kynonos. Cpenusisi BenmuuuHa cocrasysier 0,48 M,
YTO COOTBETCTBYET CPENHEMY IOKa3aTesio, MPEBLIIIAIOIIEMY
Io4YTH B 2—4 pasa IOKasarenb, HaOmopmaeMbli B XX Beke.
JyamasoH mogbeMa ypoBHSI Mops, IpercraBneHHbri B BIO,
cocrasirit 0,13—0,94 M Ha ocHOBe crieHapues 1S92. HecmoTpst Ha
comepKalyecd B 3TOM OLeHKe IIPOrHO3BI ITOBBIIIEHUS
TEMIIEPATYPBhI, IIEPCIIEKTUBHBIE OLICHKU YPOBHA MOPSI ABIAIOTCA
HECKO/JIbKO HWKE, ITAaBHBIM 06pa30M BBUY WCIIO/Ib3OBAHUS
6ojiee COBEpIICHHBIX MOJE/NEH, KOTOpble B MeEHBIIEN Mepe
YIUTBIBAIOT BKJIAZ CO CTOPOHBI JIENHUKOB M JIEHOBBIX IITUTOB.
Ec/m HaseMHOe HaKOIUTeHHe OylieT IPONO/DKAThCS HbIHEIITHIMU
TeMITaMU, TIEPCIIEKTUBHbIE OLIEHKM MOTYT M3MeHUTbcA OT -0,21
no 0,11 m. B cpemnem mo MOIIAO crhenapuu CICB maror
pe3y/braThl, KOTOpble Ui IlepBo¥ monoBUHBI XXI Beka
ommmyarorcs Ha 0,2 M wm Mensire. K 2100 T. oHM MeHAIOTCA B
Tipeziesie, COCTaB/IAoNIEM Topsanka 50 % OT cpenHell BeIMYHHBIL.
ITocne XXI Beka MOgbeM YPOBHS MOPA B 3HAYUTE/IbHON CTEIIEHU
3aBHCUT OT CLICHapHA BEIOPOCOB.

Mogpenu cornacyiorcs B OTHOLIIEHUH Ka4eCTBEHHOI'O BBIBOZIA O
TOM, YTO AMAIA30H PETMOHATBHOTrO KOMeOaHUs HM3MEHEHUs
YPOBHS MOpsSl fIBJIIETCS CYILECTBEHHBIM II0 CPAaBHEHMIO CO
CperlHHM I106anbHBIM YpOBHeM MOps. B To >xe Bpewms,
IOCTOBEPHOCTb PETrMOHAJIBHOTO pacIpele/ieHUs U3MEHEHUs
ypoBHA Mops, cormacHo MOITAO, sBnseTca HU3KOM, IOC-
KOJIBKY  MOJENIM  XapaKTEepPU3YIOTCA  HE3HAYUTE/NIbHOM
CXOJKECTBIO, XOTSl IIOYTU BCE MOJEIU IIPOTHOZUPYIOT IOLBEM
BhIlIe cpenHero B CeBepHOM JIemOBHTOM OKeaHe W MEHBIIIE
cpenaero — B IOxHOM okeane. Kpome TOTrO, IIepeMeIieHuUs
CYIIM KaK M30CTAaTUCTHYECKHE, TaK M TEKTOHUYECKHE, OYIyT
NIpONO/DKaTbcsA B TedeHHe XXI Beka TeMIIaMH, Ha KOTOpPBIE
HU3MeHEHUe K/IMMaTa He BausAeT. MOXXHO 03KUIaTh, 4TO K 2100
I. MHOTHE PETHOHBI, KOTOpPbIE B HACTOAILEe BpeMs XapaKTe-
PHU3YIOTCSI OTHOCUTETbHBIM CHIDKEHEM YPOBHS MOpsi, OymyT
HAa000pPOT XapaKTEePHU30BATHCSI OTHOCHTEIBHBIM IIO’EMOM
ypoBHA Mops. Y1 HakoHell, B pe3y/lbTaTe CPeNHErO IOIbEMaA
YPOBHSI MOPsI 9KCTPEMaJbHO BBICOKHE YPOBHHM BOABI OymyT
HabmoaThes Bee 6omee 4acTo. X 4acToTa MOXeT, BEpOSATHO,
erte 6OJIbIIIE YBEIMYUTHCS B TOM CIy4dae, €CIM B pe3y/ibraTe
M3MEHEeHMsI K/IIMMaTa IITOPMBI CTaHYT 0oJjiee YacThIMH WM
CYPOBBIMH.

E10 IIpoexuyuu 6y0ywux usmenenuii 0mxauKkos npu
cmabunuszayuu konyenmpayuu CO,

HﬂpHLlKOBble 2a3vl U a3po3oiu

Bcee usyuennvle npodunu cmabunusayuu npedycmampuearom
oKoHuamenvHoe ymeHvuierue evib6pocos CO, eopazdo Hudice
cyuecmeyrousux yposteti. ITokasaTerr aHTPOITOTEHHOTO BBIOpOCa
CO,, KOTOpbIe TOCTUTAIOT CTAOWIBHBIX YPOBHEI KOHIICHTPALIUH
CO, ot 450 1o 1000 MIH"L, 6BUTM NCKITFOYEHBI U3 TPENIMCAHHBIX
npodmwreit CO, (pucynox TP-25a). Pesymsrars! (pucynox TP-
25b) He OTIMYAIOTCA CYIIECTBEHHBIM 00Pa3oM OT TeX, KOTOpbIe
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a) Pucynoxk TP-25. IIporaosupyemsbie BbIOPOCHI
1100 CO,, no3BoIAONIMEe CTAOMIU3AIHIO aHTPOIIOTeH-
CueHapuy cTabunmsauum .
1000 WRE1000 HBIX KoHHeHTpanuit CO, ¢ pasmMyHBIMM OKOHYA-
900 Te/IbHBIMU 3HaueHHMsAMU. Pasmen (a) mokasbIBaeT
o IpefioaraeMble TpaeKTopuu KoHueHTpaiuu CO,
S i
= 800 WRE750 (cuenapun WRE), a paspenst (b) u (c) — mpento-
N
8 700 WRES50 naraemele BbIOpockl CO,, IMpOrHO3UpYeMble IIPU
g 600 | IIOMOLIH JIBYX OBICTPBIX MOJIE/IelT IIMKJIA YIJIepOia, a
[s5
= WRES50 uMeHHO Bern-CC u ISAM. [Inama3oHbI MOTEIU
x
E) 500 ) WRE450 ISAM 6bUIM TIOITy4eHBI IIOCPENCTBOM KOPPEKTH-
3 )
< 4004 POBKM MOIEIM K IPUOIUSUTEIPHOMY CIEKTPY
300 pearuposanus Ha CO, M KIMMara, IOTyYeHHOMY
— T T T T T T T T T N
b) 0 TIOCPENCTBOM B3aMMHBIX CPaBHEHUII MEXMy Mofie-
Bern-CC nasaMu. ITomoGHBIN MOAXON YMEHbINAeT BIHSHHE
7 HEOTIpe/Ie/IeHHOCTEN PearupoBaHusA IIMKJIA yIIepoia.
15 - Huamasons! Moze Bern-CC momydeHbI OCPencT-
= BOM COYETAaHHUsA Pa3MYHBIX IPENNONOKEHUI B
S OTHOILICHUH BO3IEHCTBHs 0OOTaIlieHNs aTMOChepbl
o
= 10 IBYOKHCBIO YIJIEPOZd, PearHpoBaHUSA IeTepOTpod-
8 | HOTO OHOJIOTHYECKOr0 KPYrOBOPOTa Ha TeMIIEpaTypy
g 5 U BpeMsi KpPyroo6opoTa OKeaHOB, IIPUOIIDKAsCH,
§ - TaKUM 00pasoM, K BePXHell IPaHHILle HeOIIpeNie/IeH-
- — HOCTelf B pearMpoBaHUM IUKAa yraepopa. [is
= K
0 Ka)KJIOM MOMENH BEPXHAA M HIDKHAA TPaHUIIBI
c) 20 0603Ha4YeHBI BEPXHEH 1 HIDKHEI 4aCThIO 3aTeMHEH-
ISAM HO 30HBL. B KayecTBe a/jbTepHATUBBI HM>KHUI
mpeen (eI OH CKPBIT) MOKasaH IIPEPbIBHCTOM
15 JIMHHUETL. [Ha OCHOBe pHCyHKa 3.13]
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6t mpenctasiensl B BJIO; B TO JKe Bpems, quamasoH EcTecTBeHHBIE  CTOKM Ha KOHTHMHEHTaX M B OKeaHe,

SIBJIsIETCSI 6OJIee IIMPOKKUM, ITTABHBIM 00pa3oM BBU/LY Ipefiea
OyIyIero Ha3eMHOIO IIOIIOIIEHUS YIIEPOfia, CBA3AHHOTO C
Pas/IMIHbIMU JOITYIIIEHUAMU B MOIE/IAX. I[)'IH CTaGH}II/ISaHHH
Ha 450, 650 mwim 1000 mua~! morpebyercs cokpamenue
DI06a/IbHBIX AHTPOIOTCHHBIX BBIOPOCOB HIDKE MX YPOBHeI
1990 r. B TeueHHEe HECKOIBKUX HEeCATHWIETHUI, OKOJIO BeKa WIU
OKOJIO [IByX CTOJIETHI, COOTBETCTBEHHO, IIOCIE€ UETO 3TOT
ypOBeHb OyneT cTabM/IbHO CHMKAThCs. XOTsI OKeaH 06jamaeT
IOCTAaTOYHBIM ITOTeHIIMajioM miag nornonienuss 70—80 %
IIPOTHO3UPYEMBIX aHTPOIIOTeHHBIX BbIOpocoB CO, B
aTMocdepy, 3TOT MIPOLECC 3aiIMeT CTOJIETHE, YIUThIBAS TEMITbI
IepeMeIINBaHNs B OKeaHe. B pesympraTe 3TOrO, make depes
HECKOJIPKO BEKOB IIOC/Ie BBIOPOCOB OKOJIO YETBEPTH YBEIIH-
YCHUA KOHHCHTP&HI/Iﬁ, BbI3BAHHBIX 3TUMU BI)I6POC3MI/I, BCE
erie OyneT IPUCYTCTBOBATh B aTMocdepe. /11 Moniep>kaHus
koHneHTpannn CO, Ha HMOCTOAHHOM yposHe mocie 2300 T.
noTpebyeTcs COKpallleHHe BBIOPOCOB, COOTBETCTBYIOIIEE
TeMIAaM POCTa IIOIJIOTHTENEN YIIepoma B TOT IIEPHOM.

obafaroniye MOTEHIINAaI0M COXPAHSThCS B TEIEHUE CTOIETUI
WIH TBICSIY JIET, AB/SIIOTCs Hebombinmu (<0,2 PgClron).

Temnepamypa

Cpeonsisi enobanvHas memnepamypa npooonicaem yeenudu-
8aMbCA 6 MedeHUe COMeH et MeMnamu, COCAasasouiUMu
HeCKoMbKO decsimblx epadyca 6 cmosemue nocue crmabunu3ayuu
konyenmpayuii CO,, cnedcmeue 3HAUUMENDHBIX 8PEMEHHBIX
macumabos cobvimuti 6 okeane. TeMiiepaTypHble TOC/TENCTBHUS
npodureit koHneHTpanun CO,, Begymue K CTaOWIN3aluU B
nuanasose ot 450 maa~! 1o 1000 man"L, M3yganucy ¢ ucmonnb-
30BaHMEM IIPOCTOM MOIEIU KIMMaTa, aJallTUPOBAaHHOM K
cemu MOITAO co cpemHel KIMMAaTHYECKOM YyBCTBHUTENIb-
HOCTbIO B 2,8 °C. [ly1s1 BCex ImyTeil, BeAYIIHUX K CTaOMIM3aIIHH,
KJIMMaTH4YecKass CHUCTeMa XapaKTepU3yeTCs CYIIeCTBEHHBIM
noTrervieHueM B TedeHHe XXI Beka M IOCAENYIOLIUI MepUo,
(cM. pucynok TP-26). Yem HIKe ypOBeHb CTaOMIM3AIMH KOH-
LIeHTPAIUI1, TeM MeHbIIIe U3MeHeHHe OOIIeil TeMIIePaTy PhL.
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Yposenv mops

Ecnu 6vt KoHUeHmpayuu napHuKosvix 2a306 criabuiu3posaniico
(Oasce HA cec00HTUMHUX YPOBHSIX), YDPOBEHD MOPST NPOOOAXHCAN Obl,
em He meHee, NOOHUMAMbCST 8 meyerue comer aem. Yepes 500
JeT IogbeM YPOBHA MOpS B pe3ylbTaTe TeIUIOBOTO
pacimmpenuss Mor 6])1 AOOCTUTHYTH JINIIDb IIOJIOBUHBI CBOETO
OKOHYAaTE€/JIbHOTO YPOBH, KOTOprfI, COTIJIaCHO OI€HKaM
Mozesnel, HaxoouTca B auamnasone 0,5—2,0 m u 1—4 M 14
yposHeit CO,, IPeBBIIIAIONINX COOTBETCTBEHHO B 2 U 4 pasa
JOMHIYCTPHUAIbHbBIN YPOBEHD.

JlonroBpeMeHHasi IEPCHEKTHBA XapaKTepU3yeTcsi Craboir
muddysneit 1 MeIJIEHHBIMU IPOLECCAMU IIUPKYIIALIUU, KOTO-
past IIepeHOCUT TeIIo B IyOuHBI OkeaHa. Ilomepst cyujecm-
8eHHOIl 00U 00U4eil MAccol TeOHUKO8 SBISIeMCsT 8eposimHtoiil. Te
paﬁOHbI, KOTOPBIE B HACTOALEE BPEMS YaCTUIHO ITOKPBITHI
JIBIOM, CTaHYT CKOpee BCEro CBOGOTHBIMHU OT HETO.

Jledosvie wjumuv  6y0ym npodoaxcamv peasuposamv HA
usMeHeHUe KAUMAama 6 medeHue NOCIEOYIOULUX HECKONbKUX
moicsty ziem, dadxce eciu npousoiidem cmabunu3ayus Kaumama.
B 06111eit CIOKHOCTH CETOMHSIIHUE JIETOBbIE LITUTHI AHTapK-
THUKHU U rpeHIIaHI[I/II/I Cof€eprKaT HOCTATOYHO BOABI JIST TOTO,
4YTOOBI MONHATH YPOBEHb MOpSA HOYTH Ha 70 M, eCIM OHU
PacTaloT, I03TOMY Jla>kKe He3HAUYUTe/IbHOEe YaCTUYHOE U3MeHe-
HHE UX 061>eMa 6yII€T VIMETDH CyIIIECTBEHHBIE ITIOC/IENCTBUA.

Coenacto moOenvHbIM OUeHKAM, MecmHoe exceeo0Hoe cpedHee
nomennenue 6Gonee wem Ha 3 °C, ecnu OHO COXpAHUmMcs 6
meueHue moicsuenemutl, npusedem axmuuecky K HOTHOMY
masHuio 1e0sHoe0 nokposa Ipennanouu ¢ nocnredyoujum
nodvemom yposHst mops noumu Ha 7 m. IIporHosupyemsie B
[pennmanmuu TemIeparypsl, KaK IPaBHIO, BbIIIEe CPEIHErIO-
6apbHBIX TeMIeparyp Ha koaddunuent 1,2—3,1 mas psga
MoJie/ielt, MCITO/Ib30BaHHBIX B IIaBe 11. B ciryyae morerenus
B Ipenmmampmu Ha 5,5 °C, 4TO COOTBETCTBYyeT YPOBHIO
MOTEIUIEHNsI CIieHApHeB CTaOWIM3alliM Ha CPEIHEM YPOBHE
(cMm. pucynok TP-26), nemoBsiit mut B Ipennanmuu Oymer
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Pucynok TP-26. PesynbraTsl mpocToii MOEN: MPOTHO3UPYeMast
cpenHsAs DI0OaJbHAsA TeMIIEpaTypa MEHAETCs, KOIa KOHIIEHT-
paiusa CO, crabuwusupyercs cormacHo npopmwiam WRE (cm.
pasznen 9.3.3 rraBbl 9). [l1st cpaBHEHUS, pe3y/IbTaThl, OCHOBaHHbIE
Ha npodmwiix S B BJO, Takke mOKasaHbI 3€/I€HBIM I[BETOM
(S1000 otcyTcTByeT). PesynbraTsl mpencTaBasOT co60i
YCPeTHEHHYIO BEIWYMHY, ITOAyYeHHYIO IPU ITOMOIIM IIPOCTOMH
K/INMAaTHYeCKOl Mofenu, ajanTupoBaHHoi k cemu MOIIAO.
HcxomHbIM ClieHapueM ABIseTcs cleHapuii AlB, KoHKpeTu-
3UpoBaHHBIN ToAbKO A0 2100 r. ITocne 2100 r. cuuTaercs, 4TO
BBIOPOCHI I'a30B, OTINYHBIX OT CO,, OCTAIOTCS IIOCTOSHHBIMU Ha
YPOBHE UX 3HAUeHMI], YKa3aHHBIX B cleHapuu AlB mma 2100 r.
[TepcreKTHBHBIE OLICHKH KJIACCH(PHIUPYIOTCA B COOTBETCTBUU C
ypoBHeM crabumsanyuu CO,. [IpeprpiBucTele mMHUM ocIe 2100
I. IIOKA3bIBAIOT HAaHOOJIBIIIYIO HEOIPENeICHHOCTb B pe3y/IbTaTax
IPOCTOH KIMMaTU4eCKoi mopenu nocae 2100 r. YepHble TOukM
o6o3Havaior rox crabwmsanuu CO,. fogoM crabuwmsanuu s

npodmia WRE1000 asstercs 2375 1. [Ha ocHOBe pucyHka 9.16]

CrIoco6CTBOBATh, BEPOSTHO, IIO'bEMY YPOBHS MOpPS Ha 3 M
gepes 1000 smer. IIpu morterrennn Ha 8 °C 3TOT BKIaf
COCTABHT OKOJIO 6 M, IIPH 3TOM JIEAASTHON OKPOB OyeT mpax-
TUYECKM YHHYTOXKEH. B coydae MeHBIIMX YpOBHEH ITOTEI-
JIeHUs paspyllIeHHe JIeNOBOTO IMHUTa OyHeT IPOUCXONUTH
ropasno MemieHHee (cM. pucyHok TP-27).

Cyujecmeyroujue Ounamuveckue mMooeau nva npocHo3Upyom,
umo 3anadnoanmaprxmuveckuil nedosviil wium (3AJIIII) 6ydem
€noco6cmeosams no0vemy yposHs MOpsi He Gonee wem HA 3 Mm/e
6 meuenue nocnedytousux 1000 nem, daxce ecnu npousotioym
cywsecmeenHvle UsMeHeHUs ulenbo6bix nedHukos. IlomoOHbIe
pe3ynpTaThl BECbMa 3aBUCAT OT MOJIE/IbHBIX ,I[OHyH_IeHI/Iﬁ B
OTHOLIEHUN COEHAPUEB N3MEHEHUS KIMMaTa, TUWHAMUKU JIbJa
u npouyux ¢axtopos. [ToMHMMO BO3MOXXHOCTH BHYTPEHHEMH
HeCTa6I/UII)HOCTI/I OUHAMHKHU JIbJa TasgHUWE IIOBEPXHOCTHU
[IOB/IMSIET Ha NOITOCPOUYHYIO >KU3HECIIOCOOHOCTD aHTApPKTH-
YeCKOTO JIEASTHOTO IIOKPOBa. B cirydae morerieHust 6oee 1em
Ha 10 °C mpocTble Momenu CTOKa IPOTHO3UPYIOT, YTO Ha
[IOBEPXHOCTH JIEASHOTO IIOKPOBA 0OpasyeTcs 30HA UHCTOM
MaccoBO# mHoTepu nbaa. Pesynpratom artoro 6Oymer 6es-
Bo3BpaTrHoe paspymieHre 3AJII, MOCKOIBKY OH He MOXET
OTCTyIATh B 60jIee BBICOKUE PallOHbI, KOITIA €TO IIOrPaHUYHbIe
Kpas IIOABEPraroTCA IMOBEPXHOCTHOMY TAAHUIO U HAYWHAIOT
orcrynarb. Ha momoOHBIe paspymieHus morpefyeTcs Kak
MWHVMYM HECKOJIBKO TBICAYEICTUN. HOPOI‘OBI)IC 3HAYCHUA
VIS TIOJIHOTO PaspylIeHHsi BOCTOYHOAHTapPKTHIECKOTO JIeN0-
BOro IiuTa B pE€3ynbTaTe IIOBEPXHOCTHOIO TasAHUSA CBA3AHO C
norterteHueM Bbime 20 °C — cuTyanus, KoTopas He
Ha0JIIofanach 3a IOCAeIHHE KaK MHHUMYM 15 MJIH JIeT U
KOTOpasi TOCTATOYHO XOPOIIO IIPOTHOSHPOBAIACH JIOOBIM
CO€HapueM U3MEHEHUA KIrMara, KOTOprﬁ paccMaTpuUBaETCA
B HACTOSIIIIEe BPEMSI.

G. Kak copeiicTBoBaTh Ty4iieMy HIOHMMAaHHIO

B mpenpIaymunx pasmenax 6bIIO AaHO OMMCAHHUE CYIIECTBYIO-
LIET0 YPOBHA 3HAHWI O K/JIMMAaTe MPOILUIOTO M HAaCTOAIIETO
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A Pucynox TP-27. Pearuposanue Ipemmannc-
T KOro JIefOBOTO IUTAa HAa TPU CLEHapus
KJIUMAaTUY€CKOTO IOTEIIEHUS B Te4YEeHME
TPEThEro TBHICAYEJCHMS, BBIPAXKEHHOE B
9KBUBA/ICHTHBIX HM3MEHEHHUAX I7I00aJIbHOTO
ypoBHA Mops. Hapnucu Haj KpUBOIL TMHKEH
IIOKa3bIBAIOT IIOBBIIIIEHWE CPENHEN TOmOBOM
Temneparypbl Haj Ipemnmanpmenn x 3000 r.
HAIllel 3PBI, B TOM BHE, KOTOPBIN IIpENCKa-
3BIBAETCA MOJIE/IBIO KIMMaTa U OKeaHa B IBYX
M3MEpPEHUAX B Ppe3yIbTaTe IOBBLIIICHUSA
KOHIIEHTPalUi MaPHUKOBBIX ra3oB 10 2130 T.
¢ mocnenytomeit crabwinsanueir. Heobxo-

JUMO OTMETUTDH, YTO IIPOTHO3UPYEMBIE

|IIII|IIII|\IIII|IIII|II

TeMIIepaTypbl Haf Ipennannueri, Kak IpaBu-

+3°C

J10, BBIIIIE CpeIIHI/IX I‘]IOéa}II)HbIX TeMnepaTyp
B Ha Koa(pdunment 1,2—3,1 misa ancambis
Mojiesie, UCITO/b30BaHHbIX B raBe 11. [Ha

2200 2400 2600

["0f HaLed 3pbl

BpeMeHH, CYLIECTBYIOIEr0 IOHMMaHus GakTOpoB U
TIPOLIECCOB BO3IEHCTBUSA B KIIMMAaTUYECKON CUCTEME U TOTO,
HACKOJIBKO TOYHO OHH MOTYT OBITh ITPEACTABICHBI B MOJIEISAX
xmMata. C y4eTOM CYIIeCTBYIOIIErO CeTONHA YPOBHS 3HAHUI
ITOJTOTOBJIEHA CaMasi TOYHAs OI[eHKa BO3MOYXHOCTH OOHapy-
JKeHHUsI U3MEHEHHUsI KIMMaTa ¥ 0O0'bsICHEHHS 9TOTO U3MEHEHHs
BIMSIHUEM 4YenoBeKa. IlocpencTBOM caMbIX COBEPIIEHHBIX
MMEIOIIMXCSI B HACTOSIIIee BpeMsi CPEICTB OBUIM MOATOTOB-
JIEHBI TIEPCIEKTUBHBIE OLIEHKH TOTO, KAKMM 00PasoM KIHMaT
Mor ObI MEHATHCS B OyyllieM IPUMEHNUTEBHO K PasInIHbIM
ClieHapHsIM BIOPOCOB MTAPHUKOBBIX Ta30B.

B arom pasmene maetcst MHOM B3I/ Ha Oynyiiee. Heompe-
AOEIE€HHOCTHU INIPUCYTCTBYIOT Ha KaXKOOM 3Tall€ IEII0YKH,
HayMHasA OT BBIOPOCOB IAPHHUKOBBIX IAa30B M adpPO30JIeH U
KOHYasA TEMHU ITOC/IENCTBUAMHU, KOTOPBIE OHM OKa3bIBAIOT Ha
KJIMMaTHYeCKYI0 CUCTeMy U 00IecTBO (cM. pucyHoK TP-28).
Msuorue ¢akTophl MO-IPEXHEMY OIPaHHYUBAIOT CIOCO6-
HOCTbH O6Hapy)KI/IBaTb, OOBACHATL U IOHUMATh TEKyIue
M3MeHEeHMsI KIMMaTa, a TaK)Xe IPOTHOSUPOBATh Te Oymyliue
M3MeHEHMs KIMMaTa, KOTOpble MOTyT npousoiTu. Heobxo-
IVMa TaJbHEUIIas pa60Ta B IE€BATU IIUPOKUX obmacTax.

G.1 [annvie

Ipexpamumo deepadayuio HAOII00AMENLHBIX Cermeil 60 MHOZUX
wacmsax mupa. Iloka He NPOUSOMAET CYIIECTBEHHOTO
YIyqdHIeHust 9TUX ceTten 06Hapy>I<eHMe M3MEHECHH A KJIMMaTa BO
MHOTHUX paI;IOHaX 3€MHOTI'0 II1apa MOXET OKa3aTbCA TPYIHBIM
WX HEBO3MOXHBIM.

Pacuupums Ha0n100amenvHyto 0CHO8Y OISl KAUMAMUYECKUX
UCCne008aHuil ¢ yeavio o00ecnedeHuss MouHvIX 00N20CPOUHBIX
OaHHBIX € PACUUPEHHBIM BPEMEHHBIM U NPOCHPAHCIBEHHBIM
0x6amom. Y YUTbIBasi KOMIUIEKCHBIN XapaKTep KIMMaTHIeCKON

OCHOBe pUCyHKa 11.16]

2800 3000

CUCTEMBl M CBOMCTBEHHYIO €I MHOIOIECATUIETHIOI Bpe-
MEHHYIO IIIKaTy, CYIIeCTBYeT HEOOXOMUMOCTD OATOCPOYHBIX
COOTBETCTBYIOIIMX [aHHBIX UIA OKasaHUSA IIOAJEPKKU
HUCCIIENOBAaHUAM U IIEPCHEKTUBHBIM OIleHKaM, KacCarollIuMCS
M3MeHEeHMsI KJIMMaTa U OKpPY>Kalolleil cpenbl. TpebyioTcst Bce
BUJIBI JaHHBIX: O HACTOAIEM BpeMEHU U HeaBHEM IIPOILIJIOM,
CBSI3aHHBIE C KJIMMATOM JAaHHBIE O TOCACOHUX HECKOIbKUX
CTOJIETUSAX, a TAKXKE ITOC/IEMHUX HECKOJIBKUX THICAYEICTUAX.
Ocob6eHHO He XBaTaeT [JaHHBIX O MOJ/SIPHBIX PErHoHaX M
OaHHBIX I KOJIMYECTBEHHOM OLIEHKH OKCTpeMaabHbBIX
BEJIMYUH B 17106 IbHOM MacIirabe.

G.2 Knumamuueckue npoyeccol u moOdenuposarue

Bonee mouto oyenusams 6y0yujue 8b10pocol 1 KOHUEHMPAUU
NapHUKoBbIX 2a306 U asposoneti. OCO6EHHO BaXKHO, YTOOBI ITH
YAy4YII€HUA KacaJlucCh OIpeNeleHUusl KOHLEHTpalu#d B
pesy/bTaTe BHIGPOCOB Ta30B, U B IIEPBYIO OYEPENb adpO30Jiel,
aHaM3a GUOTEOXUMHUYECKOTO IOTJIOIIEHHS M IIUKIMIeCKUX
IIPOLIECCOB, U, B YAaCTHOCTH, OIPENEICHUs MPOCTPAHCTBEH-
HOTO M BPEMEHHOTO pacClIpeneIeHnuss MCTOYHUKOB M IIOT/IO0-
tuteneit CO, Kak B HacTosIIee BpeMs, TaK U B OyIyIIeM.

Honsme u oxapaxmepuszosams 6onee HOAHBIM 00pA3OM
JomuHupyrowjue npoyeccol (Hanpumep nepemeuwiusarue 6
oKeanax) u obpamuvie c8s13u (Hanpumep om 001aK08 U
Mopckoeo nwda) 6 ammocgepe, Guome, NOBEPXHOCU CYWU U
oKeamad, a maxice enyOUHHbLIX 600X 0KeAH08. DTU TIOICUCTEMBI,
ABJIE€HUSA W TIPOLECChI HMMEIOT BaXXHOE€ 3HAYEHUE U
3aC/IYy’KUBAIOT IIOBBIIIEHHOTO BHUMAHUA 1A O6IH€F0
YIyUIIEeHUs] TMPOTHOCTHYECKOTO MOTeHnuana. Kmodom K
TOCTH)XEHUIO TIporpecca OymeT SABIATHCI COBMECTHOE
HCIIO/Ib30BaHUE NAaHHBIX HAOMIONEHUIT U Mopeneil. bricTpoe
BO3[ECTBUE HEMHEMHOM CHUCTEMBI TaUT B cebe BBICOKYIO
BEPOSITHOCTH CIOPIIPHU30B.
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Bonee nonno paccmampusamv moodenu 00120CPOYHOU UMEH-
qusocmu Kaumamad. ITOT BOIIPOC BO3HHMKAeT KaK B paMKax
MOJIETIBHBIX PAaCYeTOB, TaK M KINMAaTHYECKOH CHCTeMbl. [1pu
MPOBENEHUU HMHUTAIUI Heobxonumo 6osee SICHO IOHATH
po6IeMy KIMMaTHYECKOTO CMEIeHHsI B paciyeTax MOfeseH,
ITOCKOJIBKY 3TO YCYIyO/IsieT TPYAHYIO 3a4ady IO Pa3IuueHHIO
«CHUTHaJIA ¥ TIOMeX». B OTHOIIEHHH JOJITOCPOYHON
€CTECTBEHHON M3MEHYMBOCTU KIMMATHYECKON CHCTEMBI, KaK
TAKOBOM, B&)XHO IOHATH 3Ty M3MEHYUBOCTh M PACLIHPHUTH
TTOSIB/ISAIOIIMIACS MTOTEHITMAM IpeIcKasaHuss KOHQUrypamuit
OpPraHM30BaHHON M3MEHYHBOCTH, TaKHX, Kak IHCO.

B 6onee nonnoii mepe uccned08arms eposSMHOCHHBLL XAPAKMeEp
cocmosHuil 6y0yueeo Kaumama nocpeocmeom paspabomxu
MHO204UCTEHHBIX aHcamOneil modenvHoix pacyemos. Kmnmar-
MYeCcKas CHCTeMa — 9TO COBMeIleHHAs HelHHeNHHas XaOTH-
YyecKas CHMCTeMa M B OTOM CBSI3M HEBO3MOXXHBIM SBISETCS
TOITOCPOYHOE IIPECKA3aHUe TOYHBIX COCTOSHUI OYIyIero
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KmuMara. [J1aBHOe BHUMaHHE HEOOXOIUMO COCPEIOTOYHTD
CKOpee Ha IpeNCcKasaHWU paclpele/leHus BePOATHOCTEN
OyIyIIMX BO3MOXKHBIX COCTOSHHII JAHHOM CHUCTEMBI IIOC-
pencTBoM paspaboTku aHcaMOIeit MOIETbHBIX PelIeHHI.

Yayuwumo Kkomnaexcryio cmpyxmypy mooeneil eno6anvtozo u
PeUOHANIbBHO0 KAUMAMA C yoeneHueM Npu SMOM 2NA6HO20
BHUMAHUS HOBLIULEHUI0 MOUHOCIU UMUMALUU PeUOHATLHDIX
nocnedcmeuti u IKCMPeMaIbHbIX A6AeHUIl 10200bl. DTO MOTpe-
6yeT 6osee XOPOILIETO MMOHMMAHMUsI COBMEIIIEHHOCTH MEX/y
OCHOBHBIMU aTMOC(i)epHI)IMI/I, OK€aHMYCCKHMMHU U HA3EMHBIMU
CUCTEMAMU, A TAKXXE AKTHUBHOTO THMATHOCTHUYECCKOTO MOIECIN-
POBaHMS U UCCICNOBAHMIL B 00IACTU HAGTIOCHUI, TOCPEJCT-
BOM KOTOPBIX OCYILECTB/ISIETCS OILEHKAa M YCOBEPIIEHCT-
BOBaHME MMUTAIIMOHHOrO MopenupoBanmsa. Oco60 BakHOe
3HAQYE€HNE HMMEET KAa4YeCTBO [NAaHHBIX, HCIOJIb3YEMBIX [JIA
pellleHnss BOmpoca 00 H3MEHEHHUSIX B 3KCTPEMaTbHBIX
SABJICHUAX.

i CoLMankHo-3KOHOMUYECKIE NPENONOMKEHNS
(PT W/rn. 3; PI" ll/rn. 2 — CACB)
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Pucynox TP-28. AHcaMO0/1b HeOTIpe/ie/IeHHOCTeI B IIePCIIEKTHBHBIX OL[CHKAX, KOTOPbIe HEOOXOIMMO YIUTHIBATH [IPU paspaboTKe
K/IMMAaTHYeCKUX U COOTBETCTBYIOIIUX CIIeHapHEB /IS OLIeHKU IIOC/IENCTBUI U3MEHEHNI KIMMaTa, AalTalluy K 9TUM U3MEHEHHSAM U Mep 10

CMATYEHHIO UX noctencTuil. [Ha ocHoBe pucynka 13.2]
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G.3 Iymanumapuvie acnexmuol

Ceszamv 6onee KoHKpemHviM 00pa3om usuueckue KAuMamu-
yeckue-61u02eoxuMuHecKue MoOeaU ¢ MOOENAMU CUCHIEMbL HeN06eKA
u obecnewums maxum 06pazom ocHosy 0751 6osee wupoKo2o uccre-
008aHUST BO3MONCHBIX NPUHUHHO-CTEOCBEHHVIX CB53eli MeNcdy
AHMPONOLEHHBIMU U HEAHMPONOEHHBIMU KOMNOHEHINAMU CUCTHE-
M 3emau. B HacTosiTIIee BpeMs BO3IENCTBHUS TeI0BEKa, KAK Tpa-
BUJIO, PACCMATPHUBAIOTCS JIUIIb B PAMKAX CIleHapueB BbIOPOCOB, B
KOTOPBIX ITPENYyCMATPUBAIOTCA BHEIIHUE BOSI[CfICTBPIH Ha KJ/IH-
MaTH4YecKylo cuctemy. B 6ynyiem morpebyioTcs 60see KoMIl-
JIeKCHBIe MOJIENTH, B KOTOPBIX IESTENbHOCTD Ye0oBeKa HeoOX0omu-
MO Ha4aTh CBA3BIBATDH C I[PIHaMHKOﬁ (bI/IBI/I‘IeCKI/IX, XUMHWYECKUX U
OMOIOTHYECKUX MOACUCTEM Yepe3 pasHOOOpasHbIl HabOp CIIo-
COOCTBYIOIMX BUIOB IeATeTbHOCTH, OOPATHBIX CBA3EH U PeaKIUIL.

G.4 Mexncoynapoonas pamouHas 0cHo6a

Yexopumo na mexcdynapooHom yposHe npoepecc 6 obnacmu
NOHUMAHUS USMEHEHUST KAUMAMA NOCPeOCmEOM YKpenieHus

Hsmenenue knumama, 2001 2. Hayunovie acnexmul

MeNCOYHAPOOHOIL PAMOUHOTI OCHOBYL, KOMOPAst Heo0x00UMa 07t
KOOPOUHAUUU HAUUOHATLHBIX U UHCTNUMYUUOHATLHBIX YCUNULL,
C mem umobvl ¢ MAKCUMANbHOL 00uyell 8b12000Ti MONCHO ObLIO
UCNONBL308AIND PecyPcobl 8 00ACU UCCNIE008AHUTI, PACYHENO8 U
HAOAt00eH U, DNeMEeHTBI 3TO PAMOYHOI OCHOBBI CYILIECTBY-
I0T B MEXIOYHAPOAHBIX IIPOTrpaMMaX, ITOJIB3YIOIIUXCA IIO0X-
Iep>KKoi MexryHapoHOro coBeta Hay4HbIX cor0308 (MCHC),
Bcemupuoit Meteoponorudeckoit Opranusanuu (BMO),
[Tporpammbr Opranusanuu O6benuHeHHbIX Haruit mo okpy-
katorreit cpene (FOHEIT) m Opranusanuu O6beqnHEeHHBIX
Hanuit mo Bompocam o6pa3soBaHUA, HayKH M KY/IBTYPBHI
(IOHECKO). MImeeTcss cOOTBETCTBYIOIIAs IOTPEOHOCTD B YK-
peIieHnn COTPYAHUYIECTBA B paMKaX MEXAYHapOITHOTIO
HCCIIENOBATEIbCKOTO COOOIIECTBA, YKPEIUICHHMH HCCIeNO0Ba-
TE/JIbCKOTO ITOTE€HIIMA/Ia MHOTHUX PETUOHOB U, B Ka4€CTBE L E/IN
HACTOSIIIEHN OLEHKH, 9 PeKTUBHOTO OMMCAHUS HCCIeNoBa-
TE/IbCKUX I[OCTI/DKQHI/H;I TAaKUM A3BIKOM, KOTOprﬂ IIoOXOOouT
IJI TIpo1ecca MPUHATHSA PellleHn.



N CTOYHUK UTHOOPMAIINU: TEXHUTYECKOE PE3IOME

B HacTosiIeM PUIOKEHUH TAIOTCS ITepeKPeCTHbIE CChUIKH Ha TeMbl TeXHIMYECKOTO pesioMe (C yKa3zaHUEeM CTPAaHHUIIbI U pasiena)
U pasfebl I71aB, B KOTOPBIX COIEPKUTCS Oostee mnpokast HHGOPMaLHsI 110 JaHHOH TeMe.

Pa3soen A. Beeoenue

Cmp. TP Pa3sden u mema Texnuueckozo pe3tome — paszoen enasvl
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A.1 MI'BHK u ee pabouue epynnui

Beenenue, nocsslieHHOe MeXIpaBUTEIbCTBEH-
HOM TPYyIIIIe 9KCIIEPTOB 110 M3MEHEHHUIO0 KIMMara
(n3 cexperapuara MI'OUK, JXenea) wiu Ha web-
crpannne MUK mo ampecy http://www.ipcc.ch

A.2 Iepsviii u Bmopoii 0oknadvi 06 oyeHkax
paboueii epynnot I

MI'9HK, 1990 r.: Mi3MeHeHne KIMMaTa: HayIHas
onenka MI'OMK

Scienfitic Assessment. J.T. Houghton, G.J. Jenkins,
and J.J. Ephraums (eds.), Cambridge University
Press, Cambridge, United Kingdom, 365 pp.

IPCC, 1992: Climate Change 1992: The
Supplementary Report to the IPCC Scientific
Assessment, ].T. Houghton, B.A. Callander and S.K.
Varney (eds.), Cambridge University Press,
Cambridge, United Kingdom, 198 pp.

IPCC, 1994: Climate Change 1994: Radiative
Forcing of Climate Change and an Evaluation of
the IPCC 1S92 Emission Scenarios. J.T. Houghton,
L.G. Meira Filho, J. Bruce, Hoesung Lee, B.A.
Callander, E. Haites, N. Harris and K. Maslekk
(eds.), Cambridge University Press, Cambridge,
United Kingdom, 339 pp.

IPCC, 1996a: Climate Change 1995: The Science
of Climate Change. Contribution of Working
Group I to the Second Assessment Report of the
Intergovernmental Panel on Climate Change
[Houghton, J.T., L.G. Meira Filho, B.A. Callander,
N. Harris, A. Kattenberg, and K. Maskell (eds.)].
Cambridge University Press, Cambridge, United
Kingdom and New York, NY, USA, 572 pp.

A.3  Tpemuii doxnad 06 oyenkax: Hacmosiujee
Texnuueckoe pestome

CrpaBouHasi HH(GOPMaIKs [I0 TUM BOIIPOCAM
COIEP)KUTCA B IIaBe 1

TekcroBoit 610k TP-1: YTo BBI3BIBaeT M3MeHe-
HHe KaumMara? - [maBsa 1

Pasoen B. Habnro0aemvie usmenenusi 6 KAUMamu4eckoii cucmeme

Cmp. TP Pasoen u mema Texnuuecxozo pestome — pasoen enasvl
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B.1 Habntodaemvie usmereHus 6 memneparmype
JlaHHBIE O TeMIepaType CyIIH U OKeaHOB, 3ape-
TUCTPUPOBAHHBIX Ipubopamu — 2.2.2 u 2.3
TemmepaTypsl Han TpPHU3EMHBIM C/IO€M IIO
JaHHBIM CO CIIyTHHUKOB U METE€OPOJIOIMYeCKUX
LIapOB-30HAOB 2.2.3 1 2.2.4

IIpuseMHbIe TeMIlepaTypbl B IIEPHON, [0 Hadasa
HMHCTPyMeHTa/IbHBIX HaO/IIOMIeHHI1, IIO/Ty YeHHbIE Ha
OCHOBE KOCBEHHBIX JAHHBIX

ITocnegaue 1000 et - 2.3

ITocnenHuii TeMHUKOBLIN IIEPUON, U Pa3pyILeHHE
JIEAHUKOB — 2.4

B.2 Habnt00aemvie usmeHeHUst 8 KOMU4eCmae ammoc-
eprvix 0cadKos u 80 BNANCHOCIIU AMMOCPHEPDL
TonoBble ocafiku Haj] MOBEPXHOCTBIO CYLH — 2.5.2
Bopsinoit map - 2.5.3

KonuuectBo 06/makosB - 2.5.5

B.3 Habntodaemvie usmeHeHuss 8 NA0UAOU CHENCHO20
NoKPO8A U MAMEPUK0B020 U MOPCKO20 160
HpOTH)KCHHOCTb CHEXHOI'O IIOKpOBa 1 MaT€pu-
KOBOTO /1baa — 2.5.2

IIpoTA>XKeHHOCTh MOPCKOTO IbAa — 2.5.3
TomuHa apKTHIECKOTO MOPCKOTO IbAa — 2.5.5.

B.4 Habntodaemvie usmeHeHUs: 8 yposHe Mopst
V3MeHeHUs B IIepUOf, 32 KOTOPBIM HMEIOTCA
IpU6OPHbIe TaHHbIE

JHannble dyTiroka 3a XX Bek — 11.3.2
TexcroBoit 610k TP-2: Yro BbI3bIBaeT u3Me-
HeHMe ypoBHs Mopsi? - 11.2

V3aMeHeHMs B IepHoOp IO Hadala MHCTPYMeH-
TaJbHbIX Habmomenuit — 11.3.1

B.5 Hab6nwodaemvie usmeHeHuss 6 cuctmemax
ammocepHoil 1 OKeaHUu1eckol YUPKyAayuu
Inb-Hunwo/ioxuoe konebanue (OHCO) - 2.6.2
u2.6.3

CeBepoaTIaHTHIECKOE, APKTHIECKOe M aHTapK-
THYeCcKoe Konebanne — paszensl 2.6.5 1 2.6.6
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34
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B.6 Habntodaembie usmeHeHUs 8 USMEHUUBOCIU
KAUMama u 6 3SKCMPeManbHblX Memeoposoeu-
UeCKUX U KIUMAMUYECKUX SBTIEHUSX

CwibHBIE U 9KCTPeMaTbHbIe OCanKu — 2.7.2
Tponmyeckue M BHETPONUYECKHE IITOPMBI —
2.7.3.

B.7 Obobwennas xkapmuna: nomenyexue Ha
3eMHOM wape u Opyzue uU3MeHeHUS 6 KAuUMA-
mu4eckoil cucmeme

bonee Temnbrit mup - 2.8

HesnauuTelbHOe WIM Hy/lIeBOe M3MEHEHHE —
225u2.73

Pasden C. Bosoeiicmeywowue daxmopvl, 6vi3viéatoujue
usMeHeHue KIUMAMa

Cmp. TP Pasden u mema Texnuueckoeo pestome — pasoen enagvl
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C.1 Habnodaemvie usmeHeHust 8 KOHUEHMPAUUSIX
NONHOCMBI0  NepeMeantblx 8 en00anvHOM
macumabe NApHUKOBHIX 24308 U PAOUAUUOHHO20
8030eticneust

IByokucs yryrepona - 3.2.2,3.2.3,3.3.1,3.3.2 u
3.5,6.13

Mertan - 4.2.1,6.13

3akwucp azora - 4.2, 6.13

Tamonmyrepombl U POICTBEHHBIE COSTMHEHUS —
4.2.2,6.13

C.2 Habniodaemvie usmereHusi 6 0pyeux paoua-
YUOHHO 3HAUUMDBIX 2A30X

Armocdepubli 030H - 4.2.2 1 4.2.4,6.13

Tassl TOMBKO C KOCBEHHBIM pamnanmOHHbBbIM
Bo3pelicTBueM — 4.2.3,6.13

C.3 Habniodaemvie u cmolenuposariovie usme-
HeHUs 8 A3PO30/IAX

Habmonaroriecss ¥ CMOLEMPOBAHHbIE HM3MEHe-
HUA B a9po30yAX - 5.1,5.2,5.3 1 5.4,6.7 1 6.8

C.4 Habnwodaemvie usmeHeHuss 68 Opyeux
AHMPONo2eHHbIX 8030ellCMBYOUWUX pakmopax
VsMeHeHus B 3eMJIENONL30BaHUU (aanbeno) -
pasnen 6.13

C.5 Habntodaemvie 1 cmodenuposaritvle UsMeHEHUS 6
COMHEYHOU U 8YIKAHUYECKOLl AKMUBHOCMU
Hab6moparoryiecss 1 CMOIe/MpPOBaHHbIE H3Me-
HEHUA B COJHEYHOW U BYJIKAHMYECKOM aKTHUB-
HoCTH - 6.10

C.6 Bosmoxcrocmu 2n06avi020 HomenneHus
ITorenuyanbHble BO3MOXHOCTUA IVIOOAIBHOTO
noTervieHus — 6.12

Hsmenenue knumama, 2001 e. Hayunovie acnexmul

Pasden D. Modenuposanue Kaumamu4eckoii cucmemvt u ee
usmMeHeHul

Cmp. TP Pasden u mema Texnuueckozo pesiome — pasden enasvl

49 D.1 Knumamuueckue npoyeccol u obpamnole
63U
TexcroBoit 6ok TP-3: Kmmmatudeckie Momernm: Ka-
KUM 006pa3soM OHH CTPOSITCS M IPUMEHAIOTCA? — 8.3
Bopanoit map - 7.2.1
O6maka - 7.2.2 u 7.2.3, rmaBa 8.5.1
Crparocdepa - 7.2.4 n 7.2.5, 8.5.1
Okean - 7.3, 8.5.2
Kpuocdepa - 7.5, 8.5.3
3eMHas MOBEPXHOCTD — 7.4, 8.5.4
Huxn yriepona - 3.6

53 D.2 Cosmeuwyetitivle cucmembl
Pexxumbr ecTecTBeHHOI M3MEHYUBOCTH — 7.6, 8.7
TexcroBoit 610k TP-4: fABnmenue Inb-Hunbo/
oxHo0e Konebanue (OHCO) - 7.6.5,8.7.1
TepmoranuuHas nupkyasous - 7.3.7u 7.7,9.3.4
Henuneitnble coObITHs U OBICTPOE M3MEHEHHE
KmmMmara - 7.7

55 D.3 Memodv: pationuposanus
Kareropuu meromos - 10.1,10.2, 13
MOIIAO ¢ KpymHOII paspellaroleil CIoco6-
HOCTBIO - 10.3, 13
MOIJA ¢ BBICOKOI paspeiaiiei crnoco6-
HOCTBIO - 10.5, 13

55 D.4 O6uwas oyerka cnocobHocmeil
KoppektupoBka nmotoka - 7.2,7.3u 7.6,8.4 1 8.9
Kimmar B XX Beke - 8.6
IKCTpeMasbHble ABIeHNA — 8.8
MexropoBas U3MEHYUBOCTD — 8.7
BsaumHble cpaBHeHnA Mopenei - 8.6.2 u 8.10

Pa3zoen E. O6napyscenue 81usHUs 0essmenavHOCU Heno6exa
HA U3MeHeHUe KIUMama

Cmp. TP Pasden u mema Texnuueckozo pesiome — pasden enasvl

57 E.1 3nauenue oOnapyscenuss u 00bICHEHUS
O6unapysxenne/o6bsicaenue — 12.1.1 u 12.2

57 E.2 Bonee npodomicumenvHas u 60nee mujamenv-
Has nposepra 3ape2UcMpPUpPosaHHbIX OAHHLIX
Habn100eH Ul
Tpu n3 nocnegaux naru et - 12.2.1

57 E.3 Hosvie moodenvivie oueHKu GHympeHHel
U3MeHYUBOCU
ITorennenue 3a nocnennue 100 et - 12.2.2



Texnuueckoe pestome 0oknada paboueti epynnut I
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E.4 Hosvie ouenxu peaxkuyuil HA ectnectmeeHHoe
8030eiicmeiie
Tonbko ecrecTBeHHOE BO3neicTeue — 12.2.3

E.5 YyscmeumenvHocmo K OyeHKAM NpPOs6eHUti
U3MEHEeHUS Kaumama

Peaknyy Ha aHTPOIOTeHHOE BO3NCHCTBHE —
12.2.3

CyIIecTBeHHBINT KOMIIOHEHT B BUE JIeATeTb-
HOCTH QAaHTPOIIOT€HHOTO IIPOUCXOXIOEHUA -
12.2.3

E.6 Bonee wupoxuii 0uanazon memooos
o0HapyHceHUST

Temmeparypa - 12.3 n 12.4

Yposenn mops - 11.4

E7 Ocmatowsuecss HeonpedereHHOCMU 6
oOHapyHceHuu u 00vsicHeHUU
Pesome - 12.5

E.8 Pestome
Bonbias yacts HabIIOmaeMOro 3a mocaeguue 50
JIeT OTEIUIeHUA — paszen 12.6

Pasoen F. ITpoexyuu 6yoyujezo knumama 3emau

Cmp. TP Pasden u mema Texnuueckozo pestome — pasoen

2nasvl

61

64

E1 Cneyuanvuoiii doxnad MIOHK o cyenapusix
svi6pocos (CICB)

Cuenapun CICB - 6.15.2, Joxmag CICB
TexcroBoit 610k TP-5: CrieHapuu BbIOPOCOB
CreruaspHOTo JOK/Ia/Ia O CIIEHAPHUAIX BEIOPOCOB
(COCB) - 6.15.2, loknan CHICB, npunoxxenue 11

E2 IIpoexyuu 6yoyujux usmenenuti KoHyenmpayuu
NAPHUKOBLIX 24306 U A3P030Teil

Tpaextopun kornentpanuu CO2 - 3.3 u 3.7,
npunoxenue I1

3arac ymepozia B Ha3eMHBIX SKOCHCTeMax — 3.2 1 3.6
I/I36bITOK ITApHUKOBBIX TIa30B, OTINYHBIX OT
CO2 - 4.3, 6.15, mpunoxerune 11

KocBeHHbIe BBIOPOCHI IapHUKOBBIX Ia30B U
xumus atMocdepsl — 4.4.4 n 4.4.5,6.15
BI)I6POCI)I KOCB€HHBIX ITapPHUKOBBIX Ta30B U
Ka4ecTBO Bo3nyxa — 4.4.5

3aBHCHUMOCTH U30BITKA a3PO30JIeH OT BHIOPOCOB
- 5.5, 6.15, npunoxenue II

IIporHosupyemble BBIOPOCBI adpO30JIeU U
cuenapuu CIICB - 5.5

PapuanuonHoe BospeiictBue - 6.15, IpuIokKe-
Hue I

66

70

70

72

73

74

75

75

I-83
F3 Ipoexyuu u3MeHeHul
memnepamypol
Pesynsrater MOITAO - 9.3
Pesynbrarel IPOCTHIX K/IMMAaTHYECKHX Mozetel — 9.3

6yoyujux

E4 Ipoexyuu 6y0yujux usmeHeHuti 0caokos
[mo6anpHO yCpenHEHHBIE OCAgKU M H3MEH-
YUBOCTD — 9.3

E5 Ilpoexyuu  Oydywjux  u3meHeHuii 6
IKCMPeMANbHBIX ABLEHUAX
VsMeHeHNA B 9KCTPEMa/IbHBIX ABJIEHUAX — 9.3.6

F.6 Ilpoexyuu  Oydywjux  u3meHeHuii 6
MePMOXATUHHOTE YUDKYASTUUY

Ocrabenne TEPMOXATUHHON HUPKYIALUNA —
9.3.4

E7 Ilpoexyuu Oy0yujux usmeHeHuti 6 MoOensx
ecmecmsenHoll U3MeHYUBoCmu

V3MeHeHMsT B MOIETAX €CTECTBEHHON M3MEH-
YUBOCTH — 9.3.5

FE8 Ipoexyuu Oyoyusux uU3MeHeH Uil
mamepuxogozo nvda (nedHUK08, NOHUKOBbLX
KYnonos u ne008biX WAUNOB), MOPCK020 Nvda U
CHENCHO20 NOKPOBA

HeIIHI/IKI/I, JIETHUKOBbBIE KYIIOJIbI U JIENOBBIE
muTel — 11.5.4

E9 Ipoexyuu 6y0yusux usmeHeHuti yposHs mopst
[no6anpHble CpenHIe U3MEHEHUS YPOBHA MOPA
-11.5.1

PeruonanbHble HM3MeHEHUS YPOBHA MOpPSA -
pasmen 11.5.2

SKCTpeMaHBHbIe BE€JIMYNHBI YPOBHA MOpPA -
pasmen 11.5.3

E.10 ITpoexyuu 6y0yusux umeHeHuti omxauKkos
npu cmabunusayuu konyenmpayuu CO,
ITapHuKOBBIE Ta3bl U a3p0301H — 3.7.3
Temmeparypa - 9.3.3

Yposenb mops - 11.5.4

Pazoen G. Kax codeiicmeosamv nyuuiemy nOHUMAHUIO

Cmp. TP Pasoen u mema Texnuueckozo pestome — pazoen

2nasvl

78

78

G.1 [lannvie
Herpananus HaGIIONATEBHBIX CETEN U CHCTEMA
Habmopennit — 14.2.1

G.2 Knumamuueckue npoueccol u Mooeauposanue
ITapHuKOBBIE Ta3bl ¥ a3p030n — 14.2.6
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[Iponeccsr - 14.2.3

Moumnenu nusmenyuBoctu — 14.2.2

AncamMO0/1u MOJIe/IbHBIX Pe3y/IbTaToB — 14.2.2
OpranusaiMoHHas CTPYKTypa Mofeneit - 14.2.2 g,

G.3 IymanumapHvie acnexmol

Hsmenenue knumama, 2001 e. Hayunovie acnexmul

Pusnyeckas cUCTeMa/TyMaHUTapHas CUCTeMa —
14.3,13.1

G.4 Mesx0yHapooHast pamouHast 0CHO8A
Koopnunamnus - 14.4



I'moccapui

Pepmaxrop: A.I1. M. baene

3HaK: — O3HA4YacT, YTO CHGIIYIOLIH/H;I TE€PMUH TAKKE CONCPIKUTCA B HACTOALLEM D'IOCCﬁpI/II/I.
He Bce C/I0BQ, COAEPKAIIUECA B DIOCCleI/H/I, (bl/II‘YpI/IPYIOT B Pesrome I JIULT, OIIPEACTAOIINX ITOTUTHUKY, NI TexHmaeckom pesroMme.

Asmompognoe Ovixanue
Cm.: - [Iprxanne (POTOCHHTETHIECKHX OPTaHU3MOB (pacTeHusI).

Anv6edo

YacTb coMHEeYHON pafiMalliy, OTPa’KeHHasA OT HOBEPXHOCTH MK
IIpeaMeTa, 9aCcTo BbIpakaeMas B IIPOLIEHTAX. HOKPbITbIe CHETOM
HIOBEPXHOCTH 00/IAJIAI0T BHICOKUM a/Ib0€NI0; a1b0OeN0 Pa3/IMYHbIX [I0YB
BapbUPYETCA OT BBICOKOTO O HU3KOTO; IOBEPXHOCTH ITIOKPBIThIE
PacTHTEIBHOCTBIO, ¥ OKEAHbI MMEIOT HU3Koe ambbeno. Aybbeno 3emmm
MeHSIeTCS IIABHBIM 00pasoM BC/IECTBIE H3MEHEHHUIT: 00/IaIHOCTH,
CHETa, JIb/1a, TIOBEPXHOCTH JTUCTBBI M 3EMHOTO ITOKPOBA.

Anvmumempust

Texnvika onpeneneHus MoybeMa TOBEPXHOCTH MOPSI, 3eMJTH N JTBJIA.
Hanpumep, BbICOTa IIOBEPXHOCTU MOP# (II0 OTHOIICHHUIO K IIEHTPY
3emn wi, 60j1ee 0OBIYHO, B OTHOIICHUHU CTAHAAPTA «IIUIICOMAA
BPAIIIeHN») MOXKET OMPEeNATHCA M3 KOCMOCA IIPH TTIOMOIIN CaMOH
COBPEMEHHOM PaIHONIOKAIIMIOHHON a/IbTUMETPUHU C CAHTUMETPOBOM
TOYHOCTBIO. AJIETHMETPHUS 06/IafaeT MPenMyIIeCTBOM OCYIIeCTBIIe-
HIA U3MePEHH OTHOCHTE/TBHO TeOIIeHTPITIECKOI CHCTEMBI 0TCYETa,
He OTHOCHTENTBHO YPOBHA 3eMIIH, KaK JUISl — QYTIITOKa, a TaKxkKe
obecTiedeHus MPaKTHIECKH I7I06aIbHOTO OXBaTa.

Anmponozentolii
STB/IAIOIIMILCA PE3Y/IETATOM WIM IIPOJIYKTOM JIeATEIbHOCTU UeNIOBEKA.

Ammocgepa

Bosnyurnas cpena Boxpyr 3emmn. Cyxas atMocdepa modTH mosn-
HOCTBIO COCTOUT 13 a30Ta (K03 dHIMEeHT 00beMHOI KOHIIEHTPAIIUK
78,1 %) 1 xucnopona (xkoadduument o6peMHuo KoHIEHTparuH 20,9
%), a TaxoKe, s Ta30B ¢ MAJION KOHIEHTpPAIHeH, TAKUX, KaK aproH
(x0oadunuent o6bemuoi Konentpanuu 0,93 %), reanit 1 TaKuxX
pamranOHHO AKTUBHDBIX ITAPHUKOBBIX I'a30B, KaK ABYOKHUCH YITIEPOIA
(xoadppunment o6vemHol KoHIIEHTparMH 0,035 %) U 030H. Kpome
TOrO, arMocdepa COflepXKUT BOISIHOM Map, KOJTMYECTBO KOTOPOTO
K0/1e6/IeTCs B IMPOKOM [JMarnasoHe, Ho k03 duuneHT 06'beMHOM
KOHIIEHTPAIlMU KOTOPOTO COCTaB/geT 06bI9HO 1 %. ATMochepa
COMIEPYKHUT TAKKe 00/1aKa i — a3PO30JIH.

Aaposonu

COBOKYITHOCTb B3BEIIEHHBIX TBEPABIX MU KUJKHUX YACTHUI] C
xapaxkTepHbIM pasmepoM ot 0,01 1o 10 MKM, COXpaHAOIIUXCA B
arMocdepe B TeueHne, KaK MUHUMYM, HECKOTIBKUX YacOB. A9P0O30/H
MOTYT OBITH THOO €CTECTBEHHOTO, MO0 aHTPOIIOTEHHOTO ITPOUC-
xoxmenuss. OHM MOTYT BIMATH HA KJIMMAT JBYMS [Ty TSMH: HEIIOC-
PEICTBEHHO paccenBast M IOIIOMIAs PaUAIHIO, U KOCBEHHO, ICHICTBYS
B Ka4eCTBe siipa KOHIEHCALUU TPH 00pa3oBaHUU 00/1aKOB MK
M3MeHsIs1 OTITHYEeCKHe CBOIICTBA M CPOK >KU3HHU 06/akoB. CMm.: Koc-
BeHHbII 9 PeKT aapo3oeit.

ITOT TEPMHH CTa/IM TAKKE OIIMOOYHO CBA3BIBATH C Fa30M-BBITECHHU-
TeJIeM, HCIIO/Ib3YeMbIM B «a3PO30/IbHBIX PACIIBUTUTEISIX.

Buomacca

O61mras Macca XUBBIX OPraHU3MOB Ha 3a[JaHHON IUIOIIAHN, WIK B
3a[JaHHOM 00'beMe; HelaBHO OTHOIINIT paCTUTE/IbHbII MaTepHal
HepeIKo YYUTBIBAETCA B Ka4eCTBe MepPTBOIT (HOMACCHL

Buocepa (nasemnas u mopckas)

YacTh CHCTeMbI IIAHETHI 3eMJIs, IPefCTaBIIIONIas C060i COBO-
KYITHOCTb BCEX — IKOCHUCTEM M JKMBBIX OPTAHU3MOB B aTMOC(bepe, Ha
cyie (HasemHas 6rocdepa) WM B oKeaHax (Mopckas 6uocdepa),
BKJII0Yas IPOM3BOJHOE MEPTBOE OPTAHMIECKOE BEIIECTBO, KAK-TO:
IIOICTH/IKA, OPTAHNIECKOE BELLECTBO [I0YBbI M OKEAHUIECKHI JIETPHT.

Bpems
O6i11ast Macca BBI3BIBAIOIIETO 00ECIIOKOEHHOCTD Ta3000pasHOro
BelllecTBa B arMocdepe.

Bblcmpoe u3mMeHeHue Kaumama

— HenuHeltHOCTD — KIMMaTHYeCKO! CUCTEMBI MOXKET IIPUBECTH K
OBICTPOMY M3MEHEHHUIO KITMMaTa, KOTOPOe UHOT/A Ha3bIBAIOT
BHE3aITHBIMU COOBITUAMMU WIH JIaXKe cloprpusamu. HekoTopbie us
OTOOHBIX BHE3AMHBIX COOBITHIT MOTYT ObITh MHUMBIMH, TAKHE, KaK
CyllleCTBeHHas peopraHusanusa — TePMOXaJIMHHON NUPKYIALNY,
ObICTpast JETIALHMALKS WK OOLIMPHOE TasTHUE BEYHON MEP3/IOTE,
Befyllee K ObICTPhIM H3MEHEHHUSIM B —IIMKJIe yriepona. [lpyrue
U3MEHEHNS MOTYT JEeMCTBUTENBHO 0Ka3aThCA HEOKUTAHHBIMU U
SIBSITCS1 C/IEAICTBHEM MOIIHOTO, OBICTPO MEHSIOIIETOCs BO3/IEHCTBHS
HE/IMHEWHOM CUCTEMBI.

Banosoe nepsuunoe npoussoocmeo (BIIII)
YcTaHOB/IEHHOE KO/IMIECTBO YIZIEPOIa, U3BATOTO U3 aTMOC(hepbl
IIOCPENCTBOM —(OTOCHHTE3a.

Brascrocmu nouswt
Bona, KOTOpasA XpaHUTCA B II0YBE WIN Ha IIOBEPXHOCTU 3€EM/IU U
HCIIONB3YETCA I UCITAPEHU .

Buewinee 8030eiicmeue
Cm.: sKimmMarndgeckast cucrema.

Buympennss usmenuusocmo
CM.: -/3MeHYNBOCTD KIIMATAa.

Boccmanosnetue nocne depopmauu 6 nocene0HUK06bvlil
nepuoo

BeprukaabHoe cMelieHie KOHTHHEHTOB 1 MOPCKOTO [HA MOC/Ie
UCYE€3HOBECHUSA UIU COKP&HIGHI/IH —JIEJOBBIX IIIUTOB, HaanMep
[I0C/Ie HOCTIeHEro TefHIKoBOro Makcumyma (21 ka BP). Boccra-
HOBJIEHHe 1TOCIe iehOPMAIIU — 3TO —~H30CTATUYECKOE JIBIYKEHUE
3EMJTIL.
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Bpemennoe kaumamuueckoe peazuposarue

[1o6anbHO ycpenHEeHHOe MOBBIIICHEe IPH3eMHON TeMIIePaTyphl
BO3[yXa, yCpemHeHHOe 3a 20-JIeTHUII IIEPHUON, IEHTPUPOBAaHHOE
BO BpeMs ynBoeHusA KoHueHTpauunu CO,, T. e. B 70-M romy mpu
OOHOIIPOLICHTHOM TOIOBOM JKCIIEPMMEHTA/IbBHOM YBE/IMICHUN
coctasionieir CO, ¢ IM06aIBHO COBMEIIEHHON —MOMIE/IbIO
K/IMMara.

Bpemst adanmayuu
Cwm.: %HPOHOH}KI/ITC}IBHOCTL JKU3HU; CM. TaKXe:
pearnpoBaHusL.

-Bpemsa

Bpemst 060poma
CM.: -ITpomo/mKuTeTbHOCTD SKU3HN.

Bpems peazuposanus

BPCM}I peaFI/IpOBaHI/IH i BpeMH aganTanuu — 3TO BpeMH,
KOTOpOe HEOOXOIMMMO ISl TOTO, YTOObI —KIMMAaTHIECKas CHCTeMa
WIN €€ KOMITIOHEHTbhI BOCCTAaHOBWIN paBHOBeCHe HpHMeHHTeIIbHO K
HOBOMY COCTOSIHMIO IIOCTIE TOTO, KaK Ha HUX OBUIO OKa3aHO
BOSI[eﬂCTBPIe B pesy}ILTaTe BHCIIIHUX 1 BHyTpeHHI/D( HPOHCCCOB Wwim
—00parHbIX cBsa3eil. OHO SIB/SIETCS BeCbMa Pa3NUYHBIM IS
paB}II/I‘IHbIX KOMIIOHEHTOB KJ/JIMMAaTUYEeCKOM CHUCTEMBI. BpeM}I
pearrpoBaHusi —~Tporocepbl SB/ISIETCS OTHOCUTENTBHO KOPOTKUM
— OT JiHe#l 10 HeMenb, B TO BpeMsi —crparocdepa JOCTHTaeT
PaBHOBECHOTO COCTOSIHMSI BO BPEMEHHOM MaciiTtabe, 0ObIMHO
COCTABJISIIOIIEM HECKOJIBKO MeCSIeB. BBUIY WX 3HAYMTETBHOM
TEIUIOBOIM eMKOCTH OKeaHbl XapaKTepU3YIOTCSl ropaspgo 6oree
JJINTE/IbHBIM BpeMeHeM peaI‘I/IpOBaHI/IH —KakK HpaBI/IJIO,
OeCATWICTUAMMU, HO UHOTOA U CTOJICTUAMU WIN ThICAYCICTUAMMU.
TakuM 06pasoM, BpeMs pearpoBaHHsI BeCbMa COBMEILIEHHOM
CUCTEMBbI HOBCPXHOCTI)-TPOHOC(bepa ABJIACTCA HE3HAYUTC/IbHBIM
[0 CPABHEHUIO CO BpPEMEHEM pearupoBaHUsA cTpatochepbl U
ompeye/sIeTcsl IABHBIM 00pasoM okeaHamu. —buocdepa Moxer
pearnpoBath GBICTPO, HAIIPUMED HA 3aCyXH, OTHAKO TAK)Ke BeCbMa
MeIJICHHO Ha U3MEHEHUA BI)IHY)KI[CHHOI‘O XapaKTepa.

CMm. - Ilepwon >XM3HM /I MHOTO OIIpeNe/IeHUs BPEeMEHU
pearnpoBaHMs, COOTBETCTBYIOIIIETO TEMITAM IIPOLIECCOB, BIUSIO-
X Ha KOHHCHTpaHI/HO HAa3HAYUTE/IbHBIX I'a30BbIX HpHMeceﬂ.

Bowibpocot uckonaemozo CO, (08yokucu yenepooa)
Bri6pocer CO, B pesy/braTe CKUTaHHA TOIUIMBA B MECTOPOXK-
JIeHIAAX HCKOIIAeMOTO YIIEPOJIA, TAKHX, KaK: HeTh, I'a3 U yTO/Ib.

Tanozenuposantvie yenepoonvie coeOuHeHust

CoenmuHenusi, comepxaiue 6o xymop, 6pom wm Grop u
yrrepoz. [Tono6HbIe CoenMHEeHMsT MOTYT eI CTBOBATh B KAYECTBE
MOIIHBIX —ITAPHUKOBBIX ra3oB B armMocgepe. [aoreHnpoBaHHbIe
YIJIEPOZHbIE COEMMHEHNs], COIEpXKAIie XIop U OpoM, Takke
BJIMSIIOT HA MCTOILIEHNE —O30HOBOTO C/IOSL

Teouo

[ToBepXHOCTH, KOTOPYIO OKEaH eIMHOOGPA3HOI IVTOTHOCTH 3aHSIT
ObI, COI/IACHO TPENNOIOKEHHUsIM, B CIy4ae ero CTabWIbHOIO U
CITOKOMHOTO COCTOSIHUSA (T. €. 6e3 KaKoH-IHO0 LUPKYIUA B
OKeaHaX WIN KaKUX-THO0 TPUKIATHBIX (PAaKTOPOB, OTIMIHBIX OT
CHIBI IPUTsDKeHYs 3eMiti). V3 aToro crremyet, 4to reonnom Gyner

Inoccapuii

[TOBEPXHOCTb ITOCTOSSHHOTO TI'PaBUTAI[MOHHOTO IOTEHIIHAa,
KOTOPasi MOKET CTy>KUTh B Ka4eCTBE OPUEHTHPOBOYHOI ITOBEPX-
HOCTH, C KOTOPOII MOTYT COIIOCTaBJIATHCS JIFOObIe IOBEPXHOCTH
(HampuMep, CpemHssi OBEPXHOCTh Mopsi). leoun (u
[TOBEPXHOCTH, MApa/Ule/ibHble T€OHIYy) — 3TO TO, YTO MBI
HasbIBaeM «IIOBEPXHOCTSIMU YPOBHS».

Iemepompocproe dvixarue
Bergenerne CO, B pesynbrare pasjIOyKEeHHs OPTaHHYECKOTO
BeITlecTBa.

Tudpocepa

KoMITOHEHT KIMMAaTHIeCKOMI CHUCTEMBI, BK]IIO‘-IaIOH_H/H;I JKUTIKYIO
TIOBEPXHOCTD U IIOA3E€EMHBIE BOMObI, KAK-TO: OK€aHbl, MOPsI, PEKH,
IIPECHOBOJHBIE 03€Pa, IIOA3eMHbIE BOIBI 1 T. JI.

Ino6anvhas nosepxxocmuas memnepamypa

[nobanpHasi MOBEPXHOCTHAsI TeMIlepaTypa — 3TO MPOCTPAHCT-
BEHHO B3BelIeHHAs CpeqHsis r1obaipHas BemmuuHa (i) Temrre-
paTyphl MMOBEPXHOCTH MOPs IO CPaBHEHHUIO C OKeaHaMH (T.e.
00111as1 TIOAIIOBEPXHOCTHAS TEMITEPATypa B MEPBBIX HECKOIBKHX
MeTpax okeaHa) ¥ (ii) mpuseMHas TeMmIleparypa BO3/yxa Ha
BBICOTE 1,5 M BBIIIIE TOBEPXHOCTHU CYILIH.

Ipadyco-0nu omonnenus

PaccunreiBaroTcs mo mHAM C Temmeparypoil Hmwke 18 °C
(HampuMep, ieHb €O cpemHell TemirepaTypoit 16 °C 3acuuThI-
BaeTCA KaK 1B TPajlyco-IHA OTOIUVICHU).

CM. Taroke: -Ipamyco-HH TEIUIOTo Ce30Ha.

Ipadyco-0nu mennozo cesona

PaccuuTeiBaloTCA 0 IHAM ¢ TemIleparypoii Bpmie 18 °C (Ham-
pHMep, IeHb €O cpenHel TeMiepaTypoii 20 °C 3aCIUTBIBAETCS KK
IBa Tpajyco-mHA Terioro cesoHa). CMm. Taxoke: —Ipamyco-mHu
OTOIUIEHUS.

Ueyoxucy yenepooa (CO,)

[a3 ecTeCTBEHHOTO IIPOUCXOKIEHN, @ TAK)Ke MTOOOUHBII TPOTYKT
CKUTAHMA MCKOIAEMOTO TOIUTMBA M —OHOMAcChl, TakKe Kak M
—U3MEHEHNII B 3eM/ICTIONIb30BAHMN U TIPOYMX ITPOMBIIIIEHHBIX
IIPOLIECCOB. DTO — OCHOBHOM AHTPOIOTEHHBIN —IIAPHUKOBBIA
ras, KOTOPBII BO3/ICICTBYeT Ha PalHallMOHHbII OataHc 3eMI. ITO
— STaJIOHHBII a3, 10 KOTOPOMY M3MepSIIOTCS IPyTHe MapHUKOBbIE
rasbl M KOTODPBI MMeeT, COOTBETCTBEHHO, —TOTeHIIHaT
DI06a/IBHOTO IIOTEIVICHNUS, PaBHBII 1.

Houndycmpuanvnuoiii
Cm.: ~IIpoMbIlUIeHHAS! PEBOMIOLIUA.

Ivixanue

ITponecc, B xofie KOTOPOrO >KUBbIE OPTaHU3MBI IIPeOOPasyIoT
opranmdeckoe Bernectso B CO,, BbIAEIAA IPU 3TOM 3HEPTHIO U
nortomas O,.

Eounuya To6cona (EL)
Enununa usmepenus 0011Iero KOo/IM4ecTBa O30HA B BEPTHU-
KaJIbHOM CTOJI6€ HaJl TOBEepXHOCTHIO Semmn. KomirdectBo eyl
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Jlo6cora — 3TO TOMUMHA eTWHMI, paBHas 107> M, KOTOpYIO
cTo/16 030Ha 3aHUMaJI ObI B TOM C/Ty4ae, €C/TH OH ObUT CKaT B CI0M
C OJMHAKOBOI IUIOTHOCTBIO Ipu jaBnenuu 1013 rlla mpum
temneparype 0 °C. Omna EJl coorBercTByeT CTO/NOy 030HA,
comepaiemy 2,69 X 1020 MomeKym Ha KBaJpaTHBIA MeTp.
XapakTepHBIM IIOKasaTeJleM KOJIMYeCTBa O30HAa B CTOJIOE
aTMOC(bePbI SeM}'II/I, XOTA U CO 3HAYUTCIbHBIMU KOIIe6aHI/IHMI/I,
siBysietcst BermmanHa B 300 EJT.

3anac
Cwm.: -»Haxonmrens

3emnenonv3osatue

COBOKYITHOCTb Mep, AEATEIBHOCTH M CPENCTB IPOM3BOJCTBA,
IEeMCTBYIOIIMX Ha OIpeNe/leHHOM THIIE 3eMHOTO IIOKpOBa
(COBOKYITHOCTD IeATeTbHOCTH YeIoBeKa). ColnaTbHO-9KOHOMH-
YecKHe 1€/, B KOTOPBIX BeleTCs JIeATeIbHOCTh Ha 3eMIe (T. e.:
BBIITAC JKMBOTHBIX, IIPOM3BOICTBO CTPOEBOTO JIeCa, PaIyo-
HaJIbHOE HCII0/Ib30BaHNe IPHPOIHBIX PECypPCOB).

3nauumas évicoma 60HbL

CpemHssa BbICOTa OTHOM TPETH BCEX CAMBIX BBICOKMX MOPCKUX
BOJIH, HaOJMIOIABIINXCSI B KOHKPETHBII IIePHOI BpeMeHH. JTa
Be/IMYMHA CTY>KUT B Ka4eCTBE ITOKa3aTe/IA XapaKTePHOTO pasMepa
CaMBbIX BBICOKUX BOJIH.

H3smenenus 6 3emnenonv3osanuu

V3MeHeHNS B WCIIONb30BaHWM 3eM/IM WIM YIIpaBJIeHHE €l0 CO
CTOPOHI)I Ye/I0BEKa, KOTOpre MOI'yT HpI/IBGCTI/I K HU3MEHEHUIO
3eMHOTO TIOKpOBa. lI3MeHeHNA B 3eMHOM ITOKPOBE U 3eMJIETIONb-
30BaHMM MOTYT MMETb HOCTENCTBHUSA U1 —alnb0eno, —3Baro-
TpaHCHI/IpaHI/II/I, SHUCTOYHUKOB U —IIOIVIOTHUTEJIEI —>HapHI/IKOBI)IX
Ta30B WIN JPYIUX XapaKTEPUCTUK —KIMMAaTHYECKOM CUCTEMBI U
MOFyT, TaKUM 06pa30M, HMETh IIOCIenCTBUA IA KIMMaTa B
MECTHOM WIM TI0b6anmbHOM Macirabax. CM. Takoke: JJoxmam
MIOUK — 3emiernonb3oBaHue, U3MEHEHHS B 3eMJIETIONB30-
BaHUU 1 JleCHoe x03s1iicTBo (MI'DMK, 2000 1.).

Hsmenenue escmamutecko2o yposHs mopst

VaMmeHeHMe cpeHero DIOOAJbHOTO YPOBHS MOPs, BBI3BaHHOE
u3MeHeHHeM o6beMa MupoBoro okeana. OH MoXeT OBITh
BBI3BAH M3MEHCHWAMH B IUIOTHOCTU BOIBI WIM OOILEH MAacChl
Bombl. ITpu 06Cy>KIeHMAX U3MEHEHWII B TIeOJIOTMYeCKUX Bpe-
MEHHBIX MacIlTabaXx 9TOT TEPMUH HHOINA O3HA4aeT TaKoKe
M3MEHEHUs CPeJHero I00aIbHOIO YPOBHA MOpS, BbI3BaHHbIE
M3MEHEHUEM KOHTYPOB OKEaHCKHMX OaccelfHOB. B Hacrosmem
JOK/IaJe NaHHBIIA TEPMHUH B 3TOM CMBIC/IE HE UCITOIb3YeTCA.

Hsmenenue kaumama

HsMmeHeHMe KTMMaTa O3HaYaeT CTaTUCTUIECKH 3HAYMMYIO Bapua-
LMIO OO CPEIHEro COCTOAHMUA KIMMATa WIH €r0 U3MeHIHBOCTH,
COXPAHSIOIIYIOCSI B TEeYeHHE IIPONO/DKUTEBHOIO IIEPHOLA
BpeMeHH (OOBIYHO OecATwIeTHs Wi 6ojee TOro). lsMenenue
K/IIMaTa MOXKeT OBbIThb BBISBAHO €CTECTBEHHBIMU BHYTPEHHUMHA
IIponeccaMiy Wiv BHEIITHUMHA BO3ICUCTBUSAMU, WIN IIOCTOSHHBIMU
AHTPOIIOTEHHBIMU U3MEHEHUSAMU B COCTABE aTMOC(i)epr Wwim B
3eMJICII0/Ib30BAHHH.
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CremyeT OTMeTHUTB, 4TO B cTathe 1 —PamMouHOl KOHBeHLIUH
Opranusanuu O6benuHeHHbIX Hanmit 06 M3MeHeHHN KIMMara
(PKMK OOH) «usMeHeHHMe KIMMaTa» OIPENesieTcs] Kak:
«M3MeHeHHe KIMMaTa, KOTOpoe IpsMO WIM KOCBEHHO O0YC/IOB-
JICHO JIeATe/IbHOCTBIO 4Ye/TOBEKA, BBISBIBAIOIIICH HM3MCHEHHA B
cocTaBe II06aIBHOM aTMOocdepsl, M KOTopas HaKIaIbIBaeTCs Ha
eCTeCTBeHHbIe KOJe6aHMA KIMMara, HaOlofiaeMble Ha IIPOTH-
YKeHUH COIIOCTAaBHMBIX IIPHONIOB BpeMeHM». TakuM o6pasoM, B
PKMK OOH mnpoBopuTcA pasamdue MeXIy <«HU3MEHEHHEM
KINMaTa», 00yC/I0B/ICHHBIM JIeATe/IbHOCTBIO Ye/I0BEKa, BEI3bIBAIO-
el M3MEHEHWsA B COCTaBe aTMOCQepbl, U «H3MEHYHBOCTBIO
KIMMaTa», 00YC/IOB/ICHHOM eCTeCTBEHHBIMU IPHYUHAMU.

CwM. TaroKe: —/13MeHYMBOCTD K/IMMATa.

Usmenuusocmo kaumama

V3MeHYMBOCTh KJIMMaTa O3HayaeT KOJeOaHUs B CpeqHeM
COCTOSIHUM M B JIPYTMX CTaTUCTUYECKHUX NAHHBIX (TaKuX, KakK
CTaH[ApTHbIE OTK/JIOHEHU:, BO3HUKHOBAHME OKCTPEMA/IbHBIX
SIBJICHUII U T. JI.) K/IMMaTa BO BCEX BPEMEHHBIX U IPOCTPAHCT-
BEHHBIX MacIITabax, BBIXONAIIUX 3a IIpelenbl OTIeTbHBIX
METEOPOJIOTHYECKUX SIBJIEHUIT. VI3MEeHYMBOCTH MOXKET ObITh
BbI3BaHA €CTECTBEHHBIMU BHYTPEHHUMHU IIPOLIECCAMU B PaMKax
KJIMMAaTUYeCKON CUCTeMbl (BHYTPEHHSISI M3MEHYMBOCTD) HIH
KO/TeOaHUSAMHU €CTECTBEHHOTO WIM aHTPOIIOTEHHOTO BHEIIIHETO
BO3elicTBUA (M3MEHYMBOCTD IO BHEILIHUM BO3ZIeHCTBHEM ). CM.
Takke: —»l/I3MeHeHHe KMMara.

H3zocmamuueckue nepeosuiceruss cyuiu

V3socrasusa O3Ha4aeT CIOCOO pearHpoBaHUA —MUTOChEpPBl U
MaHTHM 3eM/IM Ha M3MEHEHUS B IIOBEPXHOCTHBIX Harpyskax. B
CIydae M3MeHEHHs HarpysKH JUTOC(epbl B pe3y/braTe U3Me-
HEHHI MaCcChbl MaT€PHKOBOTO JIbIIA, MACChI OKEaHa, CEIMMEHTAIINY,
9po3u WM OOpasOBaHUA TOpP, IPOMCXONUT HM30CTaTUYeCKas
IlepecTpoiika, HAIlpaBJeHHasg Ha COaJaHCHPOBAHUE HOBOU
Harpysku.

Hngppaxpacroe usnyuenue

H3ydenue, HCITyCKaeMoe 3eMHOI [TOBEPXHOCTBIO, aTMOC]epoit 1
obmakamMu. V3BeCTHO TaK)ke B KadeCTBE HA3eMHOM WIH
IJIMHHOBOJIHOBOY papguanuy. VHdpakpacHOe H3IydeHHe UMeeT
OTYET/IMBBIN AYAlIa30H JIMHBI BOJTH («CHeKTp»), TIPEBILIAIOIINIA
JUIMHY BOJIHBI KPaCHOIr'O IIBETA B BUAUMOW YaCTH CIIEKTpa.
Crrextp MHPAKPaCHOTO HM3Iy4eHHs IIPAKTHYCCKH OTIMYAeTCS
OT CIEKTpa —COAHEYHOIO WIM KOPOTKOBOJIHOBOIO M3Ty4E€HUS
BCIEACTBHE pas3MuyMs B TeMmieparype Mexnay CormHIEM H
cucreMont 3emiia-arMocdepa.

Hcemounuxk

JTro6oit TIpolLiecc, BUL NESATETBHOCTU WIM MEXaHH3M, KOTOpPbIE
BBIOPACHIBAIOT B aTMOC(epy MTapHUKOBbII ras, a3P030/Ib WK IpeN-
LLIECTBYIOLI[VE TAPHUKOBOMY rasy WIH a3PO30/IM COSTUHEHMSI.

Kuomckuii npomoxon

Kuorckuit mportokon k Pamouynoit koHBeHumu OpraHusaiivu
O6benumennbx Hamit 06 nsmenennu xmmara (PKMIK OOH)
6pUT mpuHAT Ha TpeTbell ceccru Kondepenmym Cropon (KC)
—Pamounoit kouBennun Opranusannu O6benuHeHHbIx Harpmit



1-88

06 nsMeHeHNH XyMMara B 1997 r. B Kuoro, fAnonus. On copep>xut
IOPUIMYECKH 00s3aTe/IbHbIE TIONIOKEHUA B IOMOMHEHHE K TeM,
xoropsle 6pum BrmodeHb! B PKITK OOH. CrpaHel, BK/IIOYeHHbIE
B npwiokenre B ITportoxoma (6ompumHcTBO cTpaH OJCP 1
CTPAHBI C IIePEXOIHOI S3KOHOMUKOI) COITIACKIINCH CHU3UTD CBOU
AHTPOIIOIeHHBIe —BBIOPOCHI ITAPHUKOBBIX ra3os (CO,, CHy, N, O,
I'®Y, TI®Y u SFy) mo MeHsbItreit Mepe Ha 5 % IO CpaBHEHHMIO C
ypoBHsimu 1990 1. B iepuon neicTBust 06s3atensets ¢ 2008 1. 1mo
2012 r. KHOTCKU#I MPOTOKON ellle He BCTYIMWI B Cuiy (110
COCTOSIHMIO Ha HOs16pb 2000 T.).

Knumam

B y3koM cMpbICIe KIMMaT OOBIMHO OIPENe/IAeTC KaK «CPeTHII
POKUM TIOTOIbl» WM, B O0Jlee CTPOroM BapHaHTe, KaK CTaTHC-
THYECKOE OIMCAHHE C TOYKU 3PEHUSA CPETHMX 3HAYeHWH U
M3MEHYUBOCTH COOTBETCTBYIOIINX KOITIECTBEHHBIX TIOKa3aTesIei
3a TIEpHMON BPEMEHH, OT HECKOMbKUX MECSIEB M0 TBHICSY WA
MIWUTHOHOB JjIeT. COoITacHO ompeneneHro Beemmproit MeTeoporo-
rudeckort Opranusanyu (BMO) K1acciaecKuii ieproy, COCTaBIsieT
30 JieT. DTH KOJITYeCTBEHHbIE II0Ka3aTe/M B OO/IBIIMHCTBE CIy4aeB
TIPENCTAB/BIIOT COOOI IPH3eMHBIe TIePeMEHHBIE [TAPAMETPBI, TAKHE,
KaK TeMITeparypa, OCalki M BeTep. B 6ojee IIMPOKOM CMBICTE
KIMMAT — 3TO COCTOSIHHE —KIMMAaTUIeCKON CHCTEMBI, BKIIOYAs
€r0 CTaTHCTHYECKOE OIMCAHUE.

Knumamuueckas cucmema

KimMaTtndeckast cucteMa — 9TO BeCbMa C/IOKHAS CHUCTEMa,
COCTOAIIAsA M3 IATH OCHOBHBIX KOMIIOHEHTOB: —aTMOC-
epsr, ~runpocdepsl, —kprocdepsl, 3eMHON ITOBEPXHOCTH M
—6uocepsl, a TaKkKe B3aMMOOTHOIICHWI MEXIY HUMMI.
OBoMONNA KIMMAaTUIECKOH CHCTEMBI BO BPEMEHU IIPOUCXOOUT
IIOfl BJIMSHHUEM ee COOCTBEHHON BHYTPEHHEN NUHAMHKH U
BHEIIIHUX BO3IEHCTBYIOIIMX (aKTOPOB, KaK-TO: M3BEP>KCHUSA
BY/IKAHOB, KOJIeOQHUS COHEYHOIO U3IydYeHUS U JIeATeIbHOCTD
YeJI0BeKa, IPUBOMAIIASA K M3MEHEHUAM B COCTaBe aTMOC(epbl U
— B 3eMJIETIO/Ib30BAHUM.

Knumamuueckue o6pamnvie ces3u

MexaHusM B3aMMONIEACTBHA MEXKHY IPOLECCaMH, ITPOUCXONIA-
MMM B —KIMMaTU4IECKOW CHCTEME, MMEHYeTCA KIMMAaTH-
YeCKHMMH OOpaTHBIMU CBA3SAMH B TOM CJIydae, KOIIa MCXOIHBIA
NpolecC MHHUIMMPYeT HM3MEHEHHMA BO BTOPOM IIpoliecce,
KOTODBI, B CBOIO O4Yepelb, BIUAET Ha MCXOIHBIA IIpoliecC.
[TosuTuBHBIe OOpaTHbIE CBS3H YCWIMBAIOT IIePBOHAYA/IbHBIA
TIPOIIECC, @ HeTaTHBHbIE OOpaTHBIE CBA3H OCTAOIAIOT €ro.

Knumamuueckuii cyenapuii

BeposTHOe M YacTO YIIpOILIeHHOe IIpefcTaBleHHe OymyILero
KIMMaTa, OCHOBaHHOe Ha BHYTPH COIIACOBAaHHOM Habope
KIMMaTOJOTHYeCKUX B3aHMOCBS3el, KOTOpoe ObUIO IOCTPOEHO
IIA 4YeTKOTO MCIOJb30BAHMA IIPH HM3YYCHUHM IOTEHIINAIbHBIX
IIOCJICAICTBUI aHTPOIIOTGHHOTO —W3MEHeHUS KIMMaTa, 4acTo
CITY)Kalllero MCXORHBIM (DAKTOPOM [UISI MOME/eN ITOCENCTBHIL
—IlepcrieKTUBHBIe OLEHKU KIMMAaTa 4acTO CIY>KaT HCXONHBIM
MaTepUajIoM I HOCTPOEHUS K/IMMAaTHIeCKUX ClieHapHeB, OHAKO
IOOOHBIE CLeHApUM OOBIYHO TpeOyIOT —[OIIOTHUTEIBHOM
nHpopMaIy, HampUMep O HaOTIomaeMOM B HACTOSIee BpeMs
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K/IMMare. Cue:—tapuﬂ USMEHEHUS KAumMama — 3TO Pa3INIne MEXIy
KIIMMAaTU9I€CKUM CHEHApHUEM U KJIMMAaTOM B JTAHHOE BpEMS.

Komnnexcnast oyenxa

Meron aHa/m3a, OOBENUHSIONINIT PE3Y/IBTATHl U MOLEIA W3
usryeckux, 6MOIOTUYECKUX, SKOHOMUIECKUX U OOIIECTBEHHBIX
HayK, TAKIKE, KaK M1 B3aUMOCBA3HU Me)K,[[y 3THUMU KOMIIOHEHTAaMU, B
TIOC/IEMOBATEILHYIO OOIIYI0 CXeMY UISI OLIEHKH COCTOSIHHSI U
MOC/IENCTBUIT M3MEHEHUsI B OKPY>KaloOIel cpele W IIOTUTUKU
pearupoBaHus Ha HETO.

Koppexmuposka nomoxa

JI1s1 TOro 4TOOBI He NOITYCTUTD IIPOG/IEMBI CIBUTa COBMEIIICHHBIX
Mofiesielt OOIIell IMPKY/IALNUU CHCTeMbl arMocdepa-okeaH B
HEKOTOpOe Hepea/IbHOe COCTOSTHYE KIMMaTa MOTYT IIPHUMEHATBCS
IlepeXOoIHble TePMUHBI /I O0O3HAYeHHA IIOTOKOB TeIUIA U
BJIKHOCTU B CHCTeMe arMocdepa-okeaH (M B HEKOTOPBIX CIIy-
YasX IOBEPXHOCTHBIX HAIPSKEHUIT, ABJIAIOIINXCA Pe3y/IbTaToOM
BO3JICHCTBUA BeTpa Ha IIOBEPXHOCTb OKeaHa) JI0 TOTrO, KaK 3TU
IIOTOKM HAK/IAIbIBAIOTCS Ha MOJeNb OKeaHa M aTMOC(epBL
ITockonbKy 3TH KOPPEeKTUPOBKY 3apaHee PACCUUTAHBI U B STOM
CBA3Y He3aBHCHUMBI OT MHTEIPAIIU COBMEILICHHBIX MOJIe/Ieil, OHU
He B3aMMOCBS3aHBl C aHOMA/IMAMM, KOTOpbIe Pa3BUBAIOTCA B
IIpoliecce MHTerpaluy. B miaBe 8 HacTosIIero nokaana gemaercs
BBIBOZL O TOM, YTO CYILIECTBYIOIIVE MOMNEIU B MEHBILICH Mepe
HY>KJAIOTCA B KOPPEKTHPOBKeE ITOTOKA.

Kocsennviii asposonvHolii appexm

—>A3p030}II/I MOTYyT BBI3bIBATb KOCBEHHO€ —paJuallMOHHOE
BOSIENCTBHE HA —K/IMMATHIECKYIO CHCTEMY, SAB/ISCh SIPOM KOH-
JICHCALII 1 M3MEHSIs1 OIITIECKHE CBOFCTBA H IIPOJIO/DKUTEILHOCTD
JKU3HU 00/1aK0B. Pas/maarorcs nBa kocBeHHbIX addekTa:

IIepsuuii kocsenHbiil 3ppextn

PaI[I/IaI_H/IOHHOC BOSHCﬂCTBHe, BBI3BAHHOEC IIOBBIINICHHEM KOH-
[[EHTPAI[M AHTPOIIOTEHHBIX A3PO30JIEi, KOTOPbIE BHISBIBAIOT
TIEPBOHAYA/IbHOE YBE/IMICHNE KOHI_leHTpa]_H/II;I KarieJib 1 yM€Hb-
IIEHNE UX pa3Mepa Jid q)HKCPIpOBaHHOI‘O KO/IMYE€CTBA BOJOHBI B
JKUOIKOM COCTOAHHH, YTO BEOCT K IIOBBIIICHHIO —>a]Ib6eI[0
obmakoB. JTOT 3 deKT u3BecTeH TaKXKe II0I HA3BAHUEM
agppexma Tsomes. B HeKOTOPBIX CIydasx OH YIIOMHHAETCS B
KauecTBe ppexma o0nautoeo anvbedo. ITO BBOMUT, ONHAKO, B
CIbHOE 3a0Ty>KIeHHe, ITOCKOIbKY BTOPOII KOCBEeHHBIN 3 deKT
TaKKe MeHsAeT a/bOeno 0OIaKoB.

Bmopoti koceenvuil sppexn

PagpannoHHOE  BO3MIEICTBUE, BBI3BAHHOE IIOBBIIIIEHHEM
KOHIIEHTPAIN aHTPOITOTEHHBIX a9PO30JIeit, KOTOPOe BBI3bIBAET
yMeHbIIIeHHe pa3Mepa KaleleK, CHiKass 9GQeKTHBHOCTD
OCAJIKOB, M3MEHSISI TAKUM 00Pa3soM KOJIMYECTBO BOIBI B SKUTKOM
COCTOSTHUH, TOJIIIIIHY OGJIAKOB ¥ ITPOIO/DKUTEFHOCTD MX YKU3HH.
Jror abdexT Hu3BecTeH TakkKe IO# HasBaHHeM 3bdexTa
[IPOIO/DKUTENBHOCTH YKU3HU 00/1aK0oB Wi o dexra AnpOpexTa.

Kocsennwviii noxazamenv
KocBeHHBIIT ITOKa3aTe/Ib KJIMMaTa — 3TO MeCTHas perucrpanusa
JAHHBIX, KOTOPBIE TOIKYIOTCA C UCIIO/Ib3OBAHNEM (bPISI/I‘{CCKI/IX u
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61oU3IYecKIX MIPUHIUIIOB B LEAX IPENCTaBIeHU OIpesie-
JICHHOTO COYeTaHMs CBS3AHHBIX C KIMMAaTOM KOJMeOaHWIT B
0OPaTHOM BpPEMEHHOM HAIIpaB/JIeHUM. [lolydeHHBIe TaKUM
06pa3oM CBsI3aHHBIE ¢ KJIMMATOM JaHHbIC MMEHYIOTCS KOCBEH-
HBIMM JaHHbIMU. [Ip¥MepamMM KOCBEHHBIX NAaHHBIX ABJIAIOTCAH:
PEruCTpanuy KOJIell JIEPeBbEB, XapaKTEPUCTUKU KOPa/UIOB U
Ppas/IMYHbIE JAaHHBIE, TIOTyYeHHbIE TP IIOMOIIY KEPHOB JIb/IA.

Koagpgpuyuenm o6vemmnozo nepemeriusanus
Cm.: ~OTHOCHTE/BHOE KOITYECTBO TPAMM-MOJIEKY/I.

Koagppuyuenm nepemewiusanus
Cm.: ~OTHOCHTE/BHOE KOMITYECTBO TPAMM-MOJIEKY/I.

Kpuocgepa

KOMIIOHEHT —K/IMMaTHIECKOMI CHUCTEMBI, BKHIO‘—I&IOH_[I/H/“I BECh
CHET, JIefI, Ml BEYHYIO MeP3/IOTY Ha [IOBEPXHOCTHU 3eM/IM M OKeaHa 1
nop, auMu. CM.: —JIemHuK; 1eTOBbII IIIHT.

Jla-Hunos
Cwm.: -»SBnenue Inb-Hunbo/10kHOE Kojtebanue.

Jleonux

Macca Ha3eMHOTO JIbJIa, TIEPENBUTAIOIIAACA B HIDKHEM HaIpaB-
JleHuH (B pe3y/IbTate BHy TPEeHHeN nedOpMaliy 1 CKOIbXEHUS B
OCHOBAaHUM) U OTpaHHYEHHAas OKPY’KAIOIlel ToIorpaduei,
HaHpI/IMep 6OKOBI)IMI/I CKJIOHAMU OO/IMHbI WIN Opr)KaIOH_H/IMI/I
IINKaMH FOP; TOHOrpad)I/IH OKa3bIBA€T OCHOBHOEC BJ/IMAHNHE Ha
TMHAMHUKY U TIOKaTOCTh TTOBEPXHOCTHU JIETHUKA TIOJICTHIATOIIINX
nopot. JlemHWK TOMIEpPKUBAETCA HAKOIUIEHWMEM CHeTa Ha
GO/BIITMX BBICOTAX, YPABHOBEIMBAETCS TASHUEM JIbjIa Ha Gosee
HM3KWX BBICOTAX WU CXOJIOM JIb/Ia B MOPE.

Jleonuxoeviii Kynon
Kynonoo6pasHas Macca jibia, HOKPBIBAIOIIAsA TOPHbIE PAifOHBI,
KOTOpas IO CBOEH MPOTHKEHHOCTH MEHBIIIE YeM —JIE[JOBBIN IIINT.

Jledosvtil wum

Macca Ha3eMHOTO JIb/Id, JOCTATOYHO DIYOOKas I TTOKPBITHS
6ol YacTH penbeda KOpeHHBIX HOPOH, B CBSI3U C YeM ee
KOH(HUTYpalyist OIpeensieTcs I/IaBHbIM 00pa3oM ee BHy TPEHHeH
IMHAMUKON (IBIDKEHHEM JIbla 10 Mepe ero BHYTpeHHeMH
mepOpMaIMK U CKOJIbKEHUSI B €T0 OCHOBAHWM). JIeMOBBII IITUT
ABIDKETCA BO BHEIITHEM HAIIPaBJIEHNU U3 BBICOKOM HeHTpaHbHOﬁ
YaCTH IUIATO C HE3HAYUTEIbHBIM CPE€OHUM YK/JIOHOM IIOBEPX-
HOocTH. Kpast XapakTepusylOTCsi pe3KHM YKIOHOM U JIeq
cOpacpIBaeTcst yepe3 ObICTPO IEPENBUTAOIIMECS] TIOTOKU JIbIa
W JIEHUKOBBIE BbIXONBI B HEKOTOPBIX CIydasaAX B MOPE€ WIN B
UTABAIOIIINE B MOpe II1eIb(hOBbIE TEMHUKHU. B coBpeMeHHOM MHpe
VIMEETCA JIMIIIb IBA KPYITHBIX JIENOBBIX IIUTAa — B rpeH}IaHIH/II/I "
AHTapKTHKe, TPU 3TOM AHTapKTUYECKUI JIENOBBIIA IITUT JIETUTCA
Ha BOCTOYHYIO M 3allagHyIO 4YacTH TpaHC&HTapKTH‘IeCKI/IMI/I
TOopaMu; BO BpeMs JIEMHUKOBBIX IIEPHUOIOB 6I)UII/I U Jpyryue IuThl.

Jec
Tun pactuTenbHOCTH ¢ IpeobafaHueM [epeBbeB. B Mupe
CYIIECTBYeT MHOTO OIIpENe/IeHHI TEPMUHA «/1eC», OTPaKalOIIHX
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3HAYUTEC/IbHbBIC paS)'II/I‘{I/IH B 6I/IOI‘€O(1)I/I3I/I‘{CCKI/IX yCIIOBI/IHX,
COLIMA/IBHOM CTPYKType U 9KoHOMHKe. OOCyXIeHre TepMHHa
«JjIeC» U CBSAA3AaHHBIX C HUMU TepMI/IHOB, TaKMX, KaK —>O6}I€CCHI/IC,
—JIECOBOCCTAHOBJIEHNE U —0be3tecuBanue: cM. mokiag MIIUK
— 3eMJienIoNIb30BaHNe, U3MEHEHUS B 3€MJIETIONIb30BAHUHU U
necHoe xossarictBo (MI'OUK, 2000 r.).

Jlecoso306mH061eHUe

[Mocanka /lecoB Ha 3eM/ISIX, Ha KOTOPBIX paHbllle GbUIM jieca, HO
KOTOpBIe ObUTH ITPpe0Gpa3oBaHbl L APYIUX BUOB HCIIOIb30BAHNAL
O6cyxIeHne TepMUHA —JIeC U CBA3AHHBIX ¢ HUM TEPMHHOB, TAKIX,
Kak —O00JleceHre, eCOBO30OHOB/IEHE U —00e3/IeCHBaHME: CM.
noxman MIOUK — 3emsenons3oBaHue, U3SMEHEHUSI B 3eMyle-
IO/Ib30BAaHMH U JiecHOe xo3aiicTBo (MI'OHK, 2000 r.).

Junus/301a oceoanust

MCCTO COHPI/IKOCHOBCHI/IH MC)KIIy —JIEJOBBIM IIIUTOM U
—11e/T6(HOBBIM JIETHUKOM WIH TO MECTO, B KOTOPOM JI€[l HAYMHAET
[PEBPAIATHCA B IUIABYYYIO MACCY.

Jumocgepa

Bremusasa cdepa «TBephoi» 3eMyu, B TOM 4YHC/Ie KOHTHU-
HeHTaJ/IbHOM U OKeaHI/I‘IeCKOI‘/'I, KOTOpa}I OXBaTbhIBAE€T BCHO I(Opy nu
XOJIOMHYIO, [IABHBIM O0OPa3OM 9/IaCTUYHYIO, YaCTh BEPXHEH
MaHTHUU. By]IKaHI/I‘IeCKaH OeATEe/IbHOCTD, XOTSA U ABJISAETCA 4aCThIO
}H/ITOCQ)CPI)I, He CYMTAEeTCA YacThI0 —KIMMaTHUYECKOM CUCTEMBI,
OIOHAaKO BbICTyHaeT B Ka4eCTB€ BHEIITHETO (baKTopa BOSIIefICTBHH.
CwMm.: -M3ocTaTudecKue IBUXKEHUSA 3eMITH.

Mm, mapo-!, mpan-!
Cw.: 10151 TPaMM-MOJIEKYIL.

Modenv knumama (uepapxus)

Yuc/ieHHOE TIPENCTaB/ieHHe —KIMMaTHIeCKOI CHUCTeMBI, OCHO-
BaHHOE Ha (PU3UIECKUX, XUMUIECKUX U OHOIOTUIECKUX CBOMCT-
BaX €€ KOMIIOHEHTOB, HX BSaI/IMO,I[eI;’ICTBI/IHX nu Hpoueccax
OOpaTHBIX CBsI3€il, U OOBSCHSIOIIEE BCE WIM HEKOTOPBIE U3 ee
M3BECTHBIX CBOWMCTB. KIII/IMaTI/I‘IeCKaH CUCTEMA MOXET 6])ITI)
TIpEJICTAB/IEHA MOJIE/IIMU PA3/ITIHON CJIOKHOCTH, T. €. HepapXust
MOJIE/I MOXKET OBbITh OTIpeMIesieHa UL IF0O0T0 KOMIIOHEHTa WIH
COBOKyHHOCTI/I KOMIIOHEHTOB, paSHI/I‘-IaIOH_H/IXCH II0 TaKuUM
ACII€KTaM, KaK KO/JIM4Ye€CTBO HpOCTpaHCTBeHHbIX q)aKTOpOB,
CTEII€EHb YE€TKOCTHU HpeIICTaB}IeHI/IH Q)Hsmea(nx, XUMHUYECCKUX
WM OGUOJIOTMYEeCKHX IIPOLECCOB, WIM YPOBEHb IIPHMCHEHUS
SMITHPUYECKOI —~ITapamMeTpusanuy. COBMeIeHHbIE MOJeIN
001IIell TMPKY/SIIIUE CHCTEMBI aTMOc(hepa-0KeaH-MOPCKOI JIeT
(MOIIAO) o6ecreunBalOT BCceoObeMITIONIEE IPENCTaB/ICHUE
K/IMMaTHYeCKOM CUCTeMbl. PasBuUTHE HIeT B HAIIpaB/IeHNH Oosiee
CJIOKHBIX Mo,ueneﬂ, y‘—II/ITbIBaIOH_H/IX AKTHUBHbBIC XMMUWYECCKUEC U
Ouooruyeckre mpoueccel. Momemu KiMMara IIPUMEHSIIOTC B
Ka4yeCcTBe HHCTPYMCHT& I/ICCJIGIIOBaHI/Iﬁ 1A I/ISY‘-IeHI/IH nu
MOJE/IMPOBAHUS K/IMMAaTa, d TAKXKe UL OIMEPATUBHBIX IeJIel,
BKJIIOYasT paspabOTKy €KeMECSIHBIX, CE30HHBIX U MEXTOIOBBIX
—IIPENICKA3aHMIT K/IMMATA.

Modenv o6ueii yuprynsyuu (MOLI)
Cwm.: ~Mopennb Kmara.
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Momnpeanvckuii npomoxon

MoHpea bCKUiT TPOTOKOA IO BEIIECTBAAM, PAasPYILIAIOIINM
030HOBBII CJIOH, OBUI IPHHAT B MoHpease B 1987 T, IIOC/Ie 4ero B
Hero BHOCIWIMCH KOPPEKTHUBBI U IonpaBku B Jlormone (1990 r.),
Komenrarere (1992 r.), Bene (1995 r.), Monpeane (1997 r.) u
Iexune (1999 r.). OH perympyeT noTpedeHre U IIPOU3BOICTBO
XUMHYECKHX BEIIECTB, CONEP)KAIIUX XI0p M OpOM, KOTOpbIe
paspyaoT cTpaTocdepHbIil 030H, a UMeHHO: XDY, MeTWIXIOpO-
(bopM, 4eTBIPEXXTOPUCTBII YIJIEPON, M MHOTUX IPYTHX BEIIECTB.

Haxonumenv

KOMITOHEHT —K/IMATITIeCKON CHCTEeMBL, HHOI HeXXe/ arMocdepa,
o0/asiaeT CroCOOHOCTBIO XPaHWTh, HAKAIUIMBATH WIH BBICBO-
60XKmaTh KaKoe-THOO M3 PAacCMATPHBAEMBIX 3[€Ch BEILECTB,
HAIIPUMeEP, YI/IEPOf, —IIaPHUKOBBIL Ia3 WM —IIpeKypcop. OKeaHsl,
MOYBBI M —JIeCa SIB/BIIOTCS MPUMEPAMM HAKOIMTEIEH YIIEPOfa.
OKBHUBAJIEHTOM 3TOTO TEPMUHA SIB/DIETCS TOHSTHE «Pe3epByap»,
(OTMeTHM, YTO OTIpe/Ie/IEHUE TIOHSATHUSL «Pe3ePBYap» YaCTO BKIIOYAET
n armocdepy). AGCOMOTHOE KOMTYeCTBO BBISBIBAIOIIIETO 03a00-
YeHHOCTb BEILIECTBA, HAXOMSILIETOCs] B HAKOIIMTE/IE B KOHKPETHOE
BpeMsI, Ha3bIBAETCSI 3aIIACOM.

Henunetinocmo

ITponecc uMeHyeTCs «<HETMHENHBIM» B CTy4ae OTCY TCTBHA KaKOH-
/60 TPSIMO IPONOPIMOHATBHOM CBSISU MEXKAY HNPUYHHON U
crenctBueM. —KimMarmdeckass cuCTeMa BKIIOYAeT MHOTOYHC-
JICHHbIe ITOOOHbIe HeTMHEMHbIe IIPOLECChl, Pe3y/IbTaTOM Yero
SABJIAETCA CHUCTEMA, XaPaKTEPUSYIOIIAACSA IIOTEHIIMa/TbHBIM
BecbMa CJIOKHBIM IIOBelleHHeM. [Tomo6Has CIOKHOCTD MOXKET
IIPUBECTH K —OBICTPOMY U3MEHEHHUIO K/IMMaTa.

Heonpedenennocmo

BeIpaskeHHe CTelleHY, B KOTOPOU KaKasA-/IMO0 BeMYMHa (HaIIpu-
Mep Oymylee COCTOAHME KIMMATHYECKOH CHCTEMbI) SB/IAETCS
HEU3BeCTHOI. HeoIpene/leHHOCTh MOXXeT OBbITh CIENCTBHEM
HEIOoCTaTKa I/IHq)OpMaJ_H/II/I VI pa3HoI/Iacus O TOM, 9TO U3BECTHO
WIH [I2XKe, 9TO II03HaBaeMo. VICTOYHMKM HeOIpeneNeHHOCTH
MOTyT OBITb CAMBIMUA PasHBIMU — OT ITOATAIOIINXCA KOTMIECT-
BEHHOMY OIIPEE/ICHNIO OIIMOOK B IAHHBIX, IO HEYETKO OIpefe-
JIEHHBIX KOHLIENIWN WIXN TEPMUHOB, WIN HeOHpe,HeHeHHOCTeI;I B
IPOrHO3aX MOBeeHNs YesioBeKa. HeorpenereHHOCTb COOTBeTCT-
BEHHO MOXXeT OBIThb IIPpENCTaBJ/ICHA KaK KOIMYE€CTBEHHBIMU
II0OKa3aTe/IAMU (HaHpHMep UATa30HOM 3HAYCHUU, paccauran-
HBIX C ITOMOII[BIO PA3TMYHbIX MOJE/IEN), TaK U KaueCTBEHHBIMU
3asABJICHIAMY (HAaIpUMep OTPaXKAIOIIUMHU CYXIEHUA KaKOIi-
/6o rpymsl skcrepTos). CM. Moss and Schneider (2000).

Obesnecusanue

Caenerue jecoB. OOCy>XIeHe TepMUHA «IeC» U CBA3AHHBIX C
HHM TepPMUHOB, TaKHX, KaK —00/IeceHHe, —/IeCOBO30OHOB/ICHUE I
—ob6esnecuBanue cM. B CenmanbHoMm noxiaame MIDUK —
3emIenonb30BaHUe, U3MEHEHUS B 3eMJIETIO/Ib30BAHUN U JIECHOE
xossitctBo (MI'OVIK, 2000 1.).

Obnecenue
[Nocanka HOBBIX JIECOB HA 3€MJISIX, HA KOTOPBIX HCTOPHIECKH HE
6bUT0 n1ecoB. OOCyX/ieHNe TepMHHA —JieC UM POINCTBEHBIX
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TePMUHOB, TaKUX, KaK: OOJeceHUe, —IeCOBO30OHOBJICHHE U
—obesnecuBanue: cM. B CrnenuaibHoM poxaage MIDOUK—
3eMJIenoNb30BaHNe, U3MEHEHUS B 3eMJIEIIONIb3OBAHNN U JIECHOE
xossitctBo (MI'OMK, 2000 1.).

O6napycenue u 00vsicHeHue

KimmMar mocTossHHO MEHSIETCS BO BCEX BPEMEHHDBIX Mmacirrabax.
O6Hapysicenue —~13MeHeHHs K/IMMaTa — 9TO IIPOLIECC IEMOHCTPa-
MU TOT'O, YTO K/IMMAT U3MEHWICA B HEKOTOPOM OIIPENECTIEHHOM
CTaTUCTHYECKOM CMBICTIe 6e3 OOBACHEHWA MPHYUHBI IOTOGHOTrO
nsmerenust. O0vsicHer e TIPUMUH N3MEHeHsT KJIMMaTa — 3TO IIPO-
I[eCC YCTAHOB/ICHNMsI HanOO/Iee BEPOATHBIX IIPUYMH BBISIBICHHOTO
U3MEHEHUS C HEKOTOPOM OIPENE/IEHHON CTENIEHBIO IOCTOBEPHOCTH.

Ob6ozawenue azomom

AKTHBH3aIUsI pOCTa PaCTEHHIT IIOCPENCTBOM T0OABOK a30THBIX
COEIHEHUI.

B moxmamax MIOMK 3To0, Kak IpaBMIO, KAacaeTCd BHECEHUS
yIOOpeHHIT M3 aHTPOIOreHHBIX MCTOYHHMKOB a30Ta, TaKUX, KaK
M3rOTOBJIEHHbIE Y€/IOBEKOM YIOOPEHHsI ¥ 3aKHCh a30Ta, BbIOPAChI-
BaeMas B pe3y/IbTaTe CKUTAHN NCKOIIaeMbIX BUJIOB TOIUIBA.

O6ozawerue ammocgpepot CO,
Cwm. Oboramenne aTMocdepsl IBYOKHChIO yrepona (CO,).

O6ozawenue ammocgpepot 08yokucoio yenepooa (CO,)
YckopeHue pocTa pacTeHUI B pe3y/IbTaTe MOBbIIIEHNA KOHIEHT-
pamu CO, B arMocdepe. B 3aBUCHMOCTH OT MX MexaHH3Ma
—~(hoTocuHTe3a OIIpee/IeHHbIE BUIBI PACTEHMUIT SIB/STIOTCS G0TTee
YYBCTBUTE/JIbHBIMU K HN3MEHEHHSAM KOHIEHTpPAIlun C02 B
armocdepe. B gacTHOCTH, ~C3-pacTeHus, KaK IpaBWIO, B 60Ib-
et Mepe pearupyiot Ha CO,, ~Cy-pacTeHus.

O6pamnoe modenuposarie

Maremarudeckasi IpOLENypa, MPU IIOMOLIM KOTOPOI HCXOIHbIE
IaHHBIe MONE/TM OLCHMBAIOTCSA MCXOIf CKOpee U3 Ha(/II0IaeMOro
pesy/IbTara, a He Ha060poT. OHa IIPUMEHACTCA, HALIPUMeD, I OLIeH-
K1 MECTOHAXOKICHUA W MOITHOCTH HMCTOYHHKOB U TOIJIOTUTEIEN
CO,, rcxons U3 pesy/IsTaToB U3MEPEHNI PACTIpeNe/IeHH s KOHIIEeHT-
pam CO, B atMocdepe, TaHHBIX MOTENel I06aTbHOTO —ITUKTA
YIJIepOJIa, ¥ [T pacdeTa arMochepHOro MepeHoca.

O6pamnas cés3v
Cwm.: »Kmimarideckas o6paTHas CBA3b.

Obwas yupynsiyust

prHHOMaCHITaGHI)IC HepeIIBI/DKeHI/I}I aTMOC(i)epr M OKE€aHa B
pesy/IbTaTe PpasIUYHOTO HArpeBa BpAIIAIOIEHCS 3eMiiy,
HalIpaB/leHHbIe Ha BOCCTAHOBJICHUE —3HEPTETHIECKOTO GaaHca
CHUCTEMBI HOCpe,HCTBOM Hepeﬂa‘—H/I TEIU1a U I/IMHY}II)C& IOBYDKCHUA.

Obwschenue
Cm.: ~O6Hapy>KeHre 1 00'bsICHEHHE.

Oson
O30H — TpexaToMHas PasHOBHAHOCTH Kucnopoma (O3) — 3To
ra3o0o0pasHbIl KOMIIOHeHT arMmocdepsl. B —rponocdepe oH
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00pasyeTcsi B pe3yiabTaTe eCTeCTBEHHBIX M (POTOXMMHYECKHX
peakuuii, B KOTOPBIX Y4YacTBYIOT Ta3bl aHTPOIIOI€HHOTO
MpOUCXOKIeHus («cMor»). [Ipu BBICOKMX KOHIIEHTPAIIHAX
TporrocpepHBINl 030H MOXKET MaryOHO BO3JEMCTBOBAaTh Ha
LIMPOKUI JHAIa30H YKMBbIX OPraHU3MOB. TporocdepHsIit 030H
IEeHCTBYeT B Ka4eCcTBe —IIapPHUKOBOTrO rasa. B —crparocdepe oH
o0pasyercsi B pe3y/ibTaTe B3aUMOJEHCTBUS MEXY YIbrpacduo-
JIETOBBIM H3/Ty4eHHEM COJHI@ U MOJIEKY/ISIPHBIM KHCIOPOIOM
(O,). CrparocdepHbIil 030H HMMeeT HCKIIOYUTEIBHO BaXKHOE
3HaueHUe [JI1 IONIepKaHNs PaJHALIMOHHOrO GajlaHCca CTPaToC-
(epsbL. Ero xoHIleHTpalus sIBISETCS HaUBBICIIIE B ~030HOBOM
coe.

Osonosas ovipa
Cm.: ~O30HOBBIII CIIOH.

O30Ho6vtii croil

—Crparocdepa conep>kuT C/10i1, B KOTOPOM KOHIIEHTPAIUS 030HA
ABJIAACTCS HAUBBICIIIE] — TaK HA3bIBAEMBIA O30HOBBII C/IOM.
IIpOTA)KEHHOCTD 3TOTO CIOA COCTaBAAET MOpAnKa 12—40 Km.
KoHnenTpanysa 030Ha JOCTHUTaeT MAaKCMMaJbHOM BETMYUHBI B
paitore ot 20 1o 25 KM. DTOT CJIOH HCTOIIAETCS B pe3yIbrare
AQHTPOIIOTEHHBIX BBIOPOCOB COENUHEHHII X/opa U Opoma.
E>xeromHO B BeceHHUIT NEpUOA B IOKHOM IONYLIAPUU HAaJ
AHTapKTHYECKUM PErdOHOM HAOIIOaeTcsi BecbMa CHIbHOE
HCTOIIIEHHE O30HOBOIO C/I0s, KOTOPOE BBISBIBAECTCA AHTPOIIO-
TeHHBIMU COETUHEHUSIMU XJI0pa M OpomMa B COYETaHUHU CO
crieninUIeCKUMH  METEOPOTIOTHYECKUMHU  YCIOBUSIMH  9TOTO
perroHa. 3To ABJICHNE MOITYIIIO Ha3BaHHE «O30HOBOM JIBIPBI».

Onycmuvinueanue

Jerpanarysa 3eMelb B 3aCyIUIMBBIX, IIOMy3aCyLIUIMBBIX U CYXHX
CyOTyMUIIHBIX palfOHaX B pesyIbIaTe NEUCTBUA Pas/IMYHBIX
(baxTOpOB, BK/IOYAs KO/IeOaHHA K/IMMATa U eATeIbHOCTD YeJIOBeKa.
Kpome Toro, B Kouserum OOH 1o 60pbbe ¢ OIycThIHIBaHIEM
Ierpajalysl 3eMe/lb OIpeNe/IieTCs KaK CHIDKCHHe WIM IOTeps
GUO/IOTMYECKOl M 9KOHOMITYECKOI IIPOTYKTHBHOCTA U CJIOXKHOM
CTPYKTYPbI GOrapHBIX ITAXOTHBIX 3€MeIb, OPOILIAEMbIX MAXOTHBIX
3eMeJIb WIN ITACTOUILL, JIeCOB Y JIECHCTBIX YIaCTKOB B 3aCYIIUTUBBIX,
TIOJTy3aCyIIUIMBBIX WIN CYXHX CyOTYMIJTHBIX PaifOHAX B pe3y/IsTare
3eMJICTIONIb30BAHMA WM [EHCTBUS OJHOTO WIM COBOKYIHOCTH
IIPOIIECCOB, B TOM YHC/Ie CBSI3AHHBIX C JICATEIBHOCTBIO Ye/IOBeKa U
CTPYKTYpaMH €ro pacceiieHus, TakuX, Kak: (i) BeTpoBas W/wim
BOHAsI 9pO3KsI 10YB; (i) yXy/rreHne (PU3HIECKNX, XUMHIECKUX U
OMOTOTMYECKUX WIM SKOHOMHYECKMX CBOMCTB TouB; u (iii)
TOITOCPOYHAs IIOTepsl eCTeCTBEHHOIO PAaCTUTEIBHOTO IIOKPOBa.
(KonBeniust Opranusaumu O6benuueHHbIx Harit mo 60opbbe ¢
OIIyCTBIHUBAHKEM).

Opeanuzayuonnas cmpykmypa mooenu
CMm.: sMopenp KMMmara.

Opeanuueckuti asposonv

—A3p030/IbHBIE YACTHI[BI, COCTOAIINE IIABHBIM 06Pa3oM U3 Opra-
HUYECKUX COeMHEeHNU, ImaBHbIM o6pasom C, H, O, 1 MeHblrero
Ko/m4ecTBa Apyrux aneMenTtos. (Mcrounnk: Charlson and Heintzen-
berg, 1995, c. 405) CM.: —YI/IepoHCThIit a9PO30JIb.
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(Omnocumenvtoe) 6ex060e usMeHeHUe YPOBHS MOPST
Jlonrocpoynble M3MEHEHHs OTHOCHTENTBHOTO YPOBHA MODS,
BBI3BAHHBIE JTNOO —€BCTATHIECKUMU MU3MEHEHUAMH, HAIIpUMEP
—TEIVIOBBIM PaCIINPEHNEM WIN U3MEHCHUAMM B BEPTUKA/IbHBIX
TIEPENBIDKEHUAX CYIIN.

OmuocumenvHoe KOMUHECB0 2PAMM-MOJIEK)L

OTHOCHTE/IBHO KOJMYECTBO TPAMM-MOJIEKYI WIH K03¢duiuerm
nepemelusanss — 9TO OTHOIIIEHHE KOMMYECTBA TPAMM-MOJIEKY/T
COCTABJISIOLIETO BEIECTBA B TAHHOM OOBbeMe K O6IIeMy KO-
YeCTBY TPaMM-MOJIEKY/T BCEX COCTAB/SIONINX B 3TOM OOBEMe.
OO6BIYHO TIPUBONUTCA IMPUMEHHUTENBHO K CYXOMY BOS3MYXY.
XapakTepHble BEMMYUHBI IS TOITO JKUBYIIUX —IIAPHUKOBBIX
ra30B COCTAB/SIIOT MOPSIKA MK MOJB/MOTb (MIUTMOHHAS MTOJISE:
1), EMoms/Mons (MupmapmHas goms: MapnL) u dpmoss/Moms
(Tpwumonnas nomst: Tpra~1). OTHOCHTETBHOE KOMMIECTBO TPaMM-
MOJIEKY/T OT/IMAETCS. OT Ko3uyuenma nepemeniusanusi 00vema,
KOTOPBIN 9acTO BBIPOKAETCA B PPMV U T.JI., KOPPEKIMSIMH
HEUEATbHOCTH Ta30B. [1ofo6HAs KOPPEKIHs MMeET BaKHOE
3HaYeHMe [T TOYHOCTH M3MEPEHHMI MHOTHX MTAPHUKOBBIX Ta30B.
(Mcrounmk: Schwartz and Warneck, 1995).

OmmuocumenvHolii yposernv mMopst

YpoBeHb MOpsl, H3MEPEHHBII ITIPH TMOMOLIM  —(YTIITOKA
OTHOCHTE/IBHO TOTO YYACTKa CYIIM, Ha KOTOPOM OH HAXOIHTCS.
Cpenunit ypoetb Mopst (CYM) 00BIMHO OIIpesiessieTCst KAk CPeIHHUin
OTHOCHUTE/IBHBIN YPOBEHb MODs 3a TaKOM TIEpUOL, KaK MeCAL WIH I'0fI,
KOTOpI)II;I SABIAETCA OOCTATOYHO [IMTEAbHBIM /I BBIBEOCHUSA
YCPENHEHHOI'0 3HAYE€HNA TAKUX IIEPEXOTHBIX HB]IeHPIﬁ, KaK BOJIHBI.

Hapamempusayus

HpHMeHHTeHBHO K —-MOIOEIAM K/IMMara 3TOT TEPMUH O3HAYAET
METOf], IMIPeACTABIEHUsI IIPOLECCOB, KOTOPbIE HE MOAJAIOTCS
YETKOMY PaspellleHUIO IIPU JAHHOM IPOCTPAaHCTBEHHOM WM
BPEMEHHOIT paspelaolieil CrrocoOHOCTH Momen (TIPOIecchl B
MacIrabe MeHbIIle CeTKH), IIOCPEICTBOM COOTHOLIEHMIT MEXY
YCPeTHEHHBIM I10 IUIOIIAIU WK BpeMeHHU 3(hdeKTOM MOTO0OHbBIX
IIPOIIeCCOB B MaciuTabe MeHbIe CeTKH U 6ojee KpyIHO-
MaCHITa6HI)IM IIOTOKOM.

Hapnuxoswii eas

I[TapHHUKOBBIE I'a3bl — 3TO ra3006pa3HbIe COCTAB/IAIOIINE aTMOC-
(depbl KaK ecTeCTBEHHOTO, TaK U aHTPOIIOTEHHOTO IIPOMC-
XOKIIEHUS, KOTOpble IMOIIOIIAIOT U MCIYCKAIOT U3JIydeHUe C
KOHKPETHO JUTMHOM BOJIHBI B PaMKaX CIeKTpa HHGPaKpacHOTo
M3JTy4eHHU, HCITYCKaeMOTO IIOBEPXHOCTBIO 3eM/IH, aTMocdepoit U
o6makamMy. DTO CBOMCTBO BBISBIBAET —IAPHUKOBBII 3 (eKT.
OCHOBHBIMU IIAPHUKOBBIMU TrazaMu B arMmocdepe 3emIH
apaorca: BopsaHoi map (H,O), meyoxuce yrrepoma (CO,),
saknch asora (N,0O), metan (CH,) n oson (O;). Kpome Toro,
HMeeTCs Psl IIOTHOCTBIO aHTPOIIOTeHHBIX ITAPHUKOBBIX Ta30B B
arMocdepe, TaKHX, KaK —Ta/IOUIYITIEPONbl U IPYyTHe BeIlleCTBa,
cofiep>KalIie XUTop 1 6poM, KOTOpBbIe pacCMaTPHUBAIOTCA B PaMKax
—Momnpeanbckoro nporokona. ITomumo CO, N,O u CHy B
—KuorckoM 1IpoToKo/Ie pacCMaTPHBAIOTCA TaKHe IIapPHUKOBBIC
raspl, Kak: rekcadropun ceper (SFe), rumpodropyrnepons (FDY)
u nepdropyreponst (ITOY).
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Iapnuxoswiii appexn

—ITapHrKoBbIe Ta3bl 3GHEKTUBHO MOMIOMIAOT —HHbPAKpacHOe
M3TydeHHe, UCHyCKaeMoe IIOBEPXHOCTBIO 3eM/IH, CaMOH
arMocgepoil U3-3a IPUCYTCTBUA ITHUX Ia30B, a TAKOKe OOTaKaMIL
AtMocdepHOe H3/TydeHHe T II0 BCeM HAIPAaBJICHUAM, B TOM
YyCle BHU3 II0 HANPABICHHIO K IIOBEPXHOCTH 3eMIH. TakuM
06pa3oM, ITAPHUKOBBIC Iasbl ABJIAIOTCA JIOBYILIKOM IJIA TeIUIA B
CHCTeMe TIOBEPXHOCTh 3eMH-Tporiocdepa. ITO sIBleHHE HOCHT
HAasBaHUeE ecHechIBeHH020 NAPHUK08020 dddexma.

ATMocdepHOe M3TydeHUe B 3HAYUTENBHOM Mepe CBA3AHO C
TeMIIEpaTypol Ha TOM YPOBHE, M3 KOTOPOTO OHO HCXOOHT. B
—Tporocdepe TemIreparypa OOBIYHO IIOHIDKAETCA C YBEIH-
yeHHeM BBICOTBL. (DakTHdecku HHQpaKpacHOe H3IyYeHUE,
HCITyCKaeMoe B KOCMUYECKOe IIPOCTPAHCTBO, BO3HUKAET C
BBICOTBI, Ha KOTOPOI TeMIIepaTypa B cpemHeM cocTasyseT -19 °C,
B COa/TaHCHPOBAaHHOM PaBHOBECHHM C YHCTOM IPUXOISIIEH
COTTHEYHO! pafiMaIlyiel, B TO BpeMs KaK IIOBEPXHOCTb 3eM/IN
COXpaHseT ropasio 60jee BEICOKYIO TeMIIepaTypy — B CpelHeM
+14 °C.

[ToBbImeHME KOHIIEHTpAOVM ITIAPHUKOBBIX Ta30B BEOET K
IIOBBIIIIEHUIO HEIIPOHUIAEMOCTH aTMOC(i)epr 1A I/IH(l)pa-
KpPacHOTO M3/IydeHHUs M, COOTBETCTBEHHO, K (DaKTHUIECKOMY
HCIyCKaHUIO M3JIy4eHUS B KOCMOC C OOJIBIIMX BBICOT C 6osee
HU3KOH TEeMIIEPaTypOIL. DTO SABJIACTCA MPUINHON —PafHalliOH-
HOTO BO3IEHCTBUA — MAUCOATAHCA, KOTOPBII MOXeT OBITh
KOMIIECHCHMPOBAH J/IMIb 3a CYET IIOBBIIIEHUSA TEMIIEPATyphbl B
CHCTeMe TOBEPXHOCTh 3emu-Tponocdepa. ITO sIBICHHE
HAa3BIBAIOT YCUNIEHHIM NAPHUKOBbIM AP PeKmom.

IIpoexyust (06u4as), cuHoHum — cuyeHapHolil npoeHo3
ITpoexiuss — 3TO ommMcaHUe BO3MOXKHOTO OYIYIIEro pasBUTHA
KaKoM-/IM00 KaueCTBEHHON XapaKTepPUCTUKYU WIM COBOKYITHOCTH
KOJIMYECTBEHHBIX IIOKa3aTeler, 4YacTo paccunuTbiBaeéMasas C
HOMOIIBIO  KaKOH-M60 Mogend. IIpoeKuun OTIMdaoTcs oT
npedckasanuti, B TOM CMBIC/Ie, YTO /IS BBIPAOOTKU ITPOEKILINI
HCIIO/B3YIOTCS  IIPEAIIONIOKEHHsA  OTHOCHTEIBHO — OyIyIIero
COLIMA/IHO-OKOHOMUYIECKOTO ¥ TEXHOJIOTMYECKOTO PasBHUTHS,
KOTOPOE MOYKET WIM He MOYKET IIPOU3ONTH, U TIO3TOMY ITPOEKITUH
CBfI3aHBI CO 3HAYMTENBHON HEONPENeNeHHOCThI0. CM. Taxoke
—IIpoekuys xmmara; —IIpenckasaHue KMMara.

IIpoexyus knumama

-IIpoexuys peakuy KIMMaTHIECKON CUCTEMBI Ha —CLIEHApUU
BBIOPOCOB IIH KOHIICHTPALMH TAPHUKOBBIX Fa30B H 49P0307Ie I
—CIIEHApAX PAOUALMOHHOTO BO3IENCTBHA, 9aCTO OCHOBAaHHAA Ha
pesyabraTax UMUTALUI C UCTIONb30BaHUEM —MOJEIEH KIMMATa.
ITpoexiy KMMaTa OTIMYAIOT OT —IIPENCKa3aHHil KIMMaTa, C TeM
YTOOBI HOAYEPKHY Th, YTO IPOEKIMs KIMMaTa 3aBUCUT OT UC-
TI0/Ib3YeMBIX CLICHAPHEB BBIOPOCOB/KOHIIEHTPALIHI/ PaTHAlIHOHHOTO
BOSIENCTBYS], OCHOBAHHbBIX HA TOITYIEHUAX OTHOCUTEILHO, HAIIPU-
Mep, OYIYIIEro COMaTbHO-9KOHOMIYECKOTO ¥ TEXHOIOTUYECKOTO
PasBUTHA, KOTOPOE MOYKET PeaIbHO ITPOU30MTH WIK He IIPOHU30MTH
B OyZAyIlleM M [TO3TOMY JI/ISl KOKIOTO ClieHapHus XapaKTepHa
CYLLIECTBEHHAs! HEOIIPENEIEHHOCTb.

Inoccapuii

Hoenowenue (uptake)

Iob6aBeHre BBI3BIBAIOIIETO 03a00YEHHOCTh BeEIECTBA B
—HakorwmTesb. [loromeHre ConepXKaIluxX YIlepos BEIeCTB, B
YaCTHOCTH [IBYOKHCH YIJIEPOId, YACTO HA3BIBAIOT MOIJIOIEHUEM
yrepona (sequestration).

Ioenowenue (sequestration)
Cwm.: —ITormomienwe (uptake).

Ioenomumenv

JIro60i1 Iporecc, BUJL NeATE/IBHOCTH WIH MEXaHHU3M, YA /IAIOLIIIA
13 atMochepbl —ITAPHUKOBBII Ta3, —-a3P030/Ib WIK TIPEKYPCOP
TIAPHUKOBOTO T'a3a WK a9PO30JIsL.

Ioowvem yposus mopst
Cm.: —-OTHOCHTENBHOE BEKOBOE M3MEHEHHE YPOBHSA MOPS;
TEIVIOBOE PACIIMPEHNE.

THomenyuan enobanvrozo nomennenust (II'TI)

[Tokasaresp pagMal[MOHHBIX XapaKTEPUCTHUK CHWIBHO IIepe-
MeIIaHHBIX —IaPHUKOBBIX Ta30B, KOTOPBI IIPENCTaBISIET
COBOKYIHBII 3(beKT pasIuvHbIX BPEMEHHBIX MEPHONOB, B
TedeHHe KOTOPBIX 3T Ta3bl OCTAIOTCS B aTMocdepe, 1 X OTHOCH-
TebHYI0 9 (EeKTUBHOCTD TOITIOLIEHHS UCXOMAIIEro —uHppa-
KpPacHOTO U3/IydeHUs. OTOT I[IOKas3arelb AIIPOKCUMHUPYET
CYMMapHbI BpeMeHHOI 3((dEKT HOTeIUIeHHs eTUHHIHOM
Macchl IAHHOTO ITAPHHUKOBOTO Tasa B CErOAHSAIIHEN arMocdepe
I10 OTHOLLIEHHIO K 3 PEKTy —IBYOKHCH yI/IepOsia.

IIpedckasanue knumama

IIpenckasanue WM IpOrHO3UPOBAHUE KIMMaTa — 3TO PE3y/IbTaT
HOIBITKH JaTh HanOoJIee BepOATHOE OIMCAHNE WIM OLHKY (paKTH-
4eCKoil 9BOJIIOIUU KIMMaTta B 6yayIieM, HallpuMep, B CE30HHOM,
MEXTOIOBOM MU JOITOCPOYHOM BpeMeHHOM Maciirabe. CM. Takoke:
—IIpoexuus xmmara u —CreHapuit (M3MeHeHNUS) KIMMAara.

IIpedwecmsyrousue coeounenus:

ArmocdepHBIe coeqUHeHNsT, KOTOPbIe CaMH 110 ceGe He SIB/ITIOTCS
—IITAPHUKOBBIMU Ta3aMU WIHX —adPO30/IIMH, HO KOTOPbIE
OKa3bIBAIOT BO3MCHCTBUE HA KOHIIEHTPA ITapHUKOBbBIX I'a30B
WIM a9pO30Jieil B pesy/IbTaTe ydacTHs B (DUSHYECKUX I
XUMHYECKX IIPOLIECCaX, PErYIMPYIOLINX TEMIIBI X 00pa3oBaHUs
WIN Pa3pyILIeHNA.

IIpodommcumenvrocmv HuzHu

HPOHOH)KI/ITCIH)HOCTI) JKHU3HU — 3TO 06LHHﬁ TEPMHUH, UCIIOJIb-
3y€MbII‘/‘I U1 pa3/IMIHBbIX BDEMEHHBIX MaCH_ITa6OB IS XapaKTepuc-
TUKHU TEMIIOB IIPOLECCOB, BIUAIOIINX HA KOHIOEHTPAITNIO HE3HAIN -
TEIbHBIX IT'a30BBIX HpHMeCeﬂ. Pasnmuyalorcsa CIIENYIOIME BUIBI
IIPONOJ/DKUTEIbHOCTH JKU3HU:

Bpems o6opoma (T) — 310 oTHOUIEHHE MacChl M HAKOIIUTE/IS
(mampuMep rasoobpasHoe coeHHEHHe B aTMOcdepe) U 061Iero
rokasaresst abcopounu S us Hakonmtenst: T = M/S. [list kaxmoro
poriecca abcopOIu MOKeT OBITh OIIpefieIeHO OT/IENbHOE BPeMs
060poTa. B 6M0I0TUN NOYBEHHOTO yIJIEepofia 3TO IOHATHUE
nMeHyeTcsi cpedree spems Haxoxcoenust (CBH).
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Bpems adanmayuu wmi epems peaeuposanust (Ta) — aro
BPEMEHHOM MacIlTal, XapaKTepUSYIOIIUII CHIDKeHUE MTHOBEH-
HOTO MCXONHOTO MMIIylIbCAa B HAKOIHTesne. TepMUH Gpems
adanmayuy NCIIOMb3yeTCsl TAKXKE IS XAPaKTEePUCTHUKH afialiTa-
IOMM MACChl HAKOIIMTECIA IIOC/IE IIO3TAITHOIO HW3MEHCHUA
MOIIIHOCTH MCTOYHUKA. TepMUH 11071061UHA NPOOOTHCUMENbHOCIU
MUSHU WIM KOHCMAHMMA  CHUMCeHUs WCIONb3yeTcd  JUIA
KOJIMYECTBEHHOTO OIIPENE/IeHMsI IIPOLIeCCa IKCIIOTEHI[HAIBHOTO
CHIDKEHHSA TIepBOro mopsnka. CMm.: —Bpems pearupoBanus it
VHOTO OIIpene/jIeHusA, COOTBETCTBYIOIIETO K/INMATUIECKUM
xonneGaHuAM. TepMUH 1Po00HUMENBHOCTTb HCUHU IICTIONB3YETCS
B HEKOTOPBIX CIydYasX B LEIAX YIIPOIINEHWS KaK 3aMEHUTEIb
IOHATUSL 8pemsi adanmayuy. B MPOCTBIX CIydasx, KOTZA
Io6anbHasA abcopOLUs COeNUHEHNU NMPSAMO IIPOIIOPIIMOHAIbHA
o6IIieil Macce HAKOIUTEISI, BPEMsl A[ANTALIMK PABHO BPEMEHU
obopora: T = Ta. IIpumepom sBasiercsi CFC-11, xoTopsrit
YAIAETCS U3 aTMOC(epbI JIUIIB TIOCPEACTBOM (POTOXMMIIECKIX
rporieccoB B crparocdepe. B 6oree CIOXHBIX CTydasx, Korma
3a/IeMICTBOBAHO HECKO/IbKO HAKOITUTE/IEN WM KOrma abcoporms
HEIPOTIOpIIMOHA/IbHA 00111l Macce, paBeHcTBO T = Ta 6osbiiie
He [eMcTByeT. —JlIByokuce yorepoma (CO,) — aTO
HCK/IIOYUTE/IbHBI IpuMep. BpeMsa ero o6opora Bcero jminb 4
rofa us-3a mporecca OpICTPOro o6MeHa MeXxay arMocdepoit u
OKeaHW4eCKOI M Ha3eMHOII OHOTOIL B To >ke Bpems, sHa4u-
Te/bHast 4acTb 3Toro CO, BO3BpaIIaeTcs B arMOC(epy B TeUeHIe
HeCKONbKHUX JleT. Takum obpasom, Bpemsa aganranuu CO, B
armocepe akTHIECKH OIPeNesieTcs: CKOPOCThIO abcopOImn
yIlepoia U3 IIOBEPXHOCTHOTO C/IOSi OKeaHOB B Gosiee IIyOOKHe
cmon. XOTs HpI/I6III/ISI/ITeHbHaH BE&/IMYMHA BPEMEHU aNarTani
CO, B arMmocdepe MoxeT cocTaaATh 100 set, axTHUecKas
amanTanys uaeT ObICTpee HA [EPBOHAYAILHOM ITAIle, 4 3aTeM
samemreTcsa. B caygae Merana (CH,) Bpemsa amanTanuu
OT/IMYAeTCsI OT BpeMeHH 000pOTa, MOCKOAbKY abcopOius
IIPpOUCXOOUT IJIABHBIM 06pa30M IIOCPENCTBOM XUMUYIECKOU
PeaKnyy C pagyuKajoM THIPOKCHIBbHOM Tpymmbl OH, KoHIIeHT-
parysa KOTOPOro 3aBUCHT OT KoHIeHTpanyu CHy. B aToit cBssu
abcop6ima S CH, HenponopiiuoHa bHa ero o6miei Macce M.

IIpomvinennas pesontoyust

ITepron 6BICTPOrO MPOMBIIVICHHOIO POCTa C NACKO HIYIIUMH
COLIMATbHO-9KOHOMWYECKMMU TTOCTIENCTBUAMH, KOTOPBII Hadasics
B AHI/IMU BO Bropoli nonosuHe X VIII Beka 1 pacpocTpaHmics Ha
Esporry, a 3aTeM Ha mpyrue cTpaHbl, BKmodas CoeqUHEHHBIE
Irarer AMepuku. [3o6peTeHue IapoBOTrO NBHUTATeIA SABWIOCH
Ba)KHBIM TOTYKOM IS 3TOTO PasBUTHA. [ IpoMBIIIIEHHAs peBO/IO-
I 3HAMeHyeT cOOOI Hadao OBICTPOTO POCTa HCIIONb30OBAHUSA
HCKOIaeMbIX BHJOB TOIUIMBA M BBIOPOCOB OOpasyIOLIeics IIpU
OKHTaHMM MCKOITaeMOTO TOIUIMBA JBYOKMCH yraepopma. B
HAaCTOAIIEM JIOKJIafie TEPMUHBI  «JOMHIYCTPHANbHBI» U
«TIPOMBIIIIEHHBIA» OTHOCATCA, HECKOIBKO ITPOM3BONBHO, K
IepUoIaM COOTBETCTBEHHO 0 U mmoce 1750 I.

IIpocmparncmeennviii u 6pemenHol macuimao

Kimmar MOXeT MeHATbCA B IIMPOKOM IIpefieie IIPOCTPAHCT-
BEHHOTO U BpeMeHHoro Maciuraba. [TpocrpancTBeHHbIIT MaciTab
MOXET HAXOIUTHCA B TIPEMIENIAX OT MecTHOTO (Meree 100 000 km2),
pernonambroro (100 000—10 MIH KM2) 10 KOHTMHEHTAILHOTO
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(10—100 v kM?Z). BpemeHHO# MacIitab MOXKET JIEKaTh B
rpezielax OT CE30HHOTO [0 TEeOJOTMYeCKOro (o COoTeH
MWUIAOHOB JIET).

Paouavyuonnoe 8o3oeiicmsue

PamuannoHHOe BOBIEMCTBIE — 3TO U3MEHEHNE B BEPTHKA/IbHOM
HCTTO-I/ISH}"IeHI/IH (Bpra)KaeMoe B BAaTTax Ha KBaIIPaTHbIﬁ MeTp:
Br-M™2) B Tpomomnayse B pe3y/IsTaTe BHYTPEHHETO M3MEHEHUS B
KIMMAaTUIEeCKOM CHUCTEME WIM U3MEHEHHMSI BHEIIIHETO BOSHeﬁCT-
BHUA CO CTOpOHI)I —KJIUMaTHIE€CKON CUCTEMBI, TAKOIO, KakK
HaHpI/IMep, HU3MEHECHUS B KOHHCHTpaHI/II/I —>IIBy0KI/ICI/I erIepoL[a
wi B uanydenun Cosaia. OObIMHO paIualiioOHHOE BO3NEHCTBHE
PacCIUTBIBAETCS TIOC/IE TOTO, KaK TEMITEPATYpPhbl B cTpatocdepe
BHOBb aﬂaHTI/IpOBa}]]/ICI) K paI[I/Ia.IlI/IOHHOMy paBHOBeCI/IIO, OIHAKoO,
TIPH 3TOM BCe XaPAKTEPUCTHKH TPOIIOChePhI OCTAIOTCS 3apUKCH-
pOBaHHI)IMI/I Ha ypOBHe 3Ha‘{€HHﬁ, HE MN3MEHCHHBIX BOSMyIlIe-
HUAMMU. PaI[I/IaHI/IOHHOC BOSHGﬁCTBHe Ha3bIBACTCA MT'HOBC€HHBIMU,
€ClIn He HPOI/ICXOIH/IT HUKAaKOro HM3MEHCEHHSA B TeMHepaType
crparocepsr. IlpakTuueckne mpoOreMbl, BO3HUKAOLINE B
pesy/brare 3TOTO OIpPENE/ICHUs, B YaCTHOCTU B OTHOIIEHUU
paI[I/IaIH/IOHHOFO BOSHCfICTBI/IH, CBA3AaHHOIO C BBbI3BAHHBIMU
A9pO30/IMU  M3MEHEHMsIMU O0OPa30BaHUs OCAAKOB OOIaKaMH,
PacCMaTPUBAIOTCS B T/IaBe 6 HACTOSIIIIETO TOK/IATIA.

Pagrosecnvlii u 6pemenHblil KAUMAMUYECKUTL IKCnepUMeHmn
Pasrosecnviil kaumamuveckuil dKcnepumenm — 3TO IKCIIEPH-
MEHT, B XOJIe KOTOPOI'O —MOJE/IN KIMMAaTa JAETCA BO3MOXKHOCTh
IIOJITHOCTBIO AMANITUPOBATHCA K HM3MEHEHUIO —PagualiliOHHOIO
BO3ZIEHCTBUA. biaromaps mofmoGHBIM 9KCIIepHUMEHTaM MOyYaioT
I/IH(I)OpMaL{I/HO O pa3mMmInu MEXXAYy NCXOOHBIM U OKOHYATE/IbHbIM
COCTOSTHUAMU MOIEINM, HO HE€ NAaHHBbIE O PEaKIuHN, KOTOpas
3aBUCHUT OT BPEMEHHOTO Ipenena. Ecim morryckaerca mocrenen-
Has BOIOLMS BO3NEHCTBUA B COOTBETCTBUU C IPEIIIMCAHHBIM
—CIeHapHeM BBIOpOca, MOXeT OBITh IIPOaHaIM3HPOBAHA
PeaKIMA MOJIe/IM K/IMMara, 3aBUCAIIAs OT BpPeMEHHOTO (aKTopa.
[TonoOHBIF ~ SKCIIEPUMEHT  MIMEHYeTCH  IKCHEPUMEHNIOM
spementozo kaumama. Cm.: —IlepcriekTMBHas OlLleHKA KTMMara.

Paouosonnosoe-axycmuueckoe 30H0uposarue

KapTupoBanue MOBEPXHOCTH M KOPEHHOTO JIOXKA U, CIelo-
BaTE/IbHO, TOJIIIMHBI JIETHHKA MOXXET OCYIIECTB/IATBCA IPH
IIOMOIIY PajIHO/IOKATOPa; IPOHUKAIOIIME B JIe[ CUTHAJIbI
OTP@XAIOTCS HAa HIDKHEN TI'paHMIe MOPONbI (WIM BOXBI, WIH
TUIABAOIIIETO JIETHUKOBOTO A3BIKA).

Pamounas xonsenyust Opeanusayuu O6veounennvix Hayuil
00 usmenenuu kaumama (PKUK OOH)

Konsentms Gbuta mpuasata 9 mas 1992 1. B Heto-Hopre u
nonmcada B 1992 r. Ha Berpede Ha BbiciieM ypoBHe «IDtaneTa
3emis» B Puo-pe-’Kaneitpo 6omee wem 150 crpaHamMu U
EBporeiickum coobiriectBoM. Ee KOHeuHast 1ie/lb 3aK/II0YaeTcs B
«CTabWIM3aIMY KOHIICHTPAIIUH ITADHUKOBBIX ra30B B arMocdepe
Ha TaKOM YpPOBHe, KOTOPBIN He [OIyCKaJ Obl OIaCHOTO
AHTPOIIOT€HHOTO BOSIIefICTBHH Ha K/IMMaTUYIECKYIO CHCTEMY».
Omna conmepxut obsizarenpctBa Bcex CropoH. CommacHO 3ToM
Konsenrun CTOpoHSI, BK/IIOUYEHHBIE B IIPIWIOXKEHHE I, MO/DKHBI
CTPEMHTHCS K CHIDKeHHIO K 2000 I. BEIOPOCOB ITapHUKOBBIX Ta30B,
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He KOHTPOIMPYeMbIX MOHpea/bcKUM IPOTOKOJIOM, O YPOBHA
1990 r. KonBeHIus BCTymwia B CwiIy B Mapre 1994 1. CMm.:
—Kwnotcxwit mpoTokor.

Pamounas konsenyust 00 usmeneHuu Kaumama
Cm.: —Pamounass xouBeHumss OpraHusanuu OO6beqUHEHHBIX
Haumit 06 usmenenuu kmmara (PKMIK OOH).

Pacmumenvnuouii yeonv

ITpomykr npeo6pa3oBaHHA OHOMAcChI B pesylabTaTe Kap6o-
HU3aIUY, OOBIYHO COXPAHSIONIMIL OIIPENe/ICHHYI0 MHKPOCKO-
MUYECKYIO CTPYKTYPY, XapaKTEPHYIO [UIA PACTUTEIbHbBIX TKaHEl;
II0 XMMUYECKOMY COCTaBy COCTOHMT IJIaBHBIM OOpasoM U3
yIIepona ¢ HapyIIeHHOU TI'papuyeckoil CTPYKTYpOIl, a Taroke
MEHBIIINX 00BEMOB KHCTOpona U Bopopona. Cm.: -Ymiepon B
qucToM Bue; dacTuibl caku. (Mcrounmk: Charlson and
Heintzenberg, 1995, c. 402).

Peseps

Cwm.: »Hakommmresib.

Pesxcumuvt
[Tpeobnagaromniye —~CTPyKTYpbl HUSMEHIMBOCTH K/IMMATa.

Cesepoamnanmuueckoe konebanue (CAK)
CeBepoaTIaHTHYecKoe Ko/leGaHKe BKIIOYaeT IIPOTHBOIIONIOXKHBIE
KomebaHust GapoMeTpUIecKoro nasieHus BOMM3H VcmaHnum u
OKOJIO A30PCKHX OCTPOBOB. B cpenHeM samafgHoe TedeHre MeXIy
MCIAHACKUM PpalfOHOM HUSKOTO JaBJIEHHUSA M a30PCKUM PallOHOM
BBICOKOTO [OABJ/ICHUWA BBI3BIBACT OBIDKCHHEC IIMKJIIOHOB C HUX
(l)pOHTa}II)HI)IMI/I CUCTEMaMU B HaIIpaBJICHUN EBpOHI)I. OHHaKO
pasHuIIa faBseHsa Mexxny Vicmanaueit 1 A3OpcKuMH OCTPOBaMHU
KO/IeO/IeTCsT BO BPeMEHHBIX MacIIITabax OT AHEH [0 IeCSTHICTHI
¥ MHOT/Ia MOXKET MMeTh 00paTHOe HalpaBJIeHHe.

Cmseuenue noczleacmsuil
BmermaterbcTBO 4yesioBeka C IIe/TbIO COKpaI€HusA —HUCTOTHNKOB
WIN YBEJIMIEHUA EMKOCTU —IIOIJIOTUTEIEN —ITAPHNKOBBIX I'a30B.

Codepacawyuii yenepoo aspo3onv

A5p030/1b, COCTOALMIT DIABHBIM O0PA3oM M3 OPraHUYeCKHX
BELECTB U PAasHOBHIHOCTEl —YyIEpOJa B UUCTOM BHIE.
(Ucrounuk: Charlson and Heintzenberg, 1995, c. 401).

Conneunas akmusHocmo

Hearenprocts CoOMHIIA XapaKTEPU3YETCs MEPHONAMU BBICOKOM
AKTUBHOCTH, OTMEYAeMOI 10 PANLYy —COMHEYHBIX IISTEH, a TAKKe
paoMoOaKTUBHBIM BbIOPOCaM, MAarHUTHOWM aKTUBHOCTH H
BBIOPOCAM YaCTHIl BBICOKOI 3Hepruu. IlomoOHble KonmeOaHuUs
HMMEIOT MECTO B IIpefie/iax BpeMEHHOI0 MaciiTaba OT MIUIMOHOB
neT 10 MUHYT. CM.: -~COTHEYHBIH VKL

Conueunvle namHa

Heb6onbine Temubie o6mactu Ha Connue. KomuecTBo comHeYHbIX
IIATEH IIOBBIIIIACTCA B HepI/IOIII)I BBICOKOM —COJIHEYHOM aKTMBHOCTU
Y MEHETCS], B YaCTHOCTH, B TIEPHOJL COTHEYHOTO I[MKJIA.

Inoccapuii

Conneunas paduayus

P: aguany, MCIryCKaeMas COIIHL(eM. YrnoMmuHaeTcs TakKe B Ka4eCTBE
KOPOTKOBOTHOBOI paguanyuy. ConmHeYHas pafuaIus IMeeT OT-
JeT/IMBbII IMAIIA30H [UTHH BOJH (CIIEKTP ),0Ipelie/sieMblil TeMITepa-
typoit Conmtia. Cm. Taoke: —H1HbpakpacHoe u3mydeHue.

Conneunvtii («11-nemuuti») yuxn
KBasuperynsapHass MOIYIAIUS —COMHEYHON AKTUBHOCTH C
MEHAIOIIENCA aMIVINTYINON M IIEPUOAOM OT 9 1o 13 ie.

Cs-pacmenus

Pacrenus;, kotopsie B xome (HOTOCHHTE3d TIPOU3BOIAT COEMH-
HEeHUA C3; K HUM OTHOCATCA 60}II)HII/IHCTBO ,uepeBbeB " TaKue
Ce/TbCKOXO35IMICTBEHHbIE KYIII)TypI)I, Kak: pI/IC, IIIII€HUIIA, COE€BbIC
600651, KapTodeb ¥ OBOIIN.

Cpacmenus

PacreHns, KOTOpble B Xoe (POTOCHHTE3a IIPOUSBOIAT COETH-
HCHUA C4; IJTAaBHBIM 06pasoM TPOIIMIECKOTO ITPOCXOXIECHMA,
BK/IIOYAasA TPaBbl M TaKW€ BAJKHBIE IS CEIBCKOI'O XO3SIUCTBA
KY/IBTYPBI, KaK: MalC, CaXapHBII TPOCTHHK, IIPOCO U COPTO.

Cpeonuii yposenv mopst
Cm.: ~OTHOCHTE/TBHBIN yPOBEHb MOPSL.

Cmpamocgpepa

Croit atMocdepsl ¢ BBICOKO# CTpaTH(UKaIMeil, HaXOMAIIHICS
Haji —~Tporocdepoii ¥ IPOCTUPAIOLIMICA OT BBICOTBI IPUMEPHO
B 10 xMm (B CpenHeM OT 9 KM B BBICOKUX LIUPOTAaX U 10 16 KM B
TPOIHMKAX) 0 IIPUMEPHO 50 KM.

Cmpyxkmypol usmeH4U80CHU KAUMAMA

EcrecTBeHHass U3MEHUYMBOCTb —KIMMAaTHUYECKOMI CUCTEMBI, B
YaCTHOCTHU B CE€30HHBIX U 60}166 IOJINTE/IbHBIX BpeMeHHI)IX
maciTabax, B OOJNBIIMHCTBE CBOEM HAOIIONAeTCsT B BHUIIE
MIpe06/IAIAOIINX TPOCTPAHCTBEHHBIX CTPYKTYP IMHAMUIECKUX
HEJIMHEMHBIX XapaKTePUCTHK LHUPKYIAIUU aTMocdepsl U
B3aMMOJEHCTBHI C IOBEPXHOCTAMU 3eM/IM U OKeaHa. [Tono6HbIe
NPOCTPAHCTBEHHBIE CTPYKTYPbl UMEHYIOTCSH TAKXKe «PEXKUMAMM»
WM «Momamu». [IpuMepaMu SIBISIOTCSA CEeBEPOATIAHTIIECKOE
xonebanne (CAK), THXOOKeaHCKOe- —CeBepOaMepHKaHCKOe
konebanre (TCAK), —sasrenne IDnb-HUHBO/IOXKHOE KOeOaHHe
(BHCO) u anTapkTideckoe Konebanue (AK).

Cymounviii Ouanazon memnepantypot
Pasmmumne MeXny MakCMMaabHOM M MHHHMMAJIBHONM TeMIIEpa-
TypOM B T€IEHUE [THS.

Cuenapuii 6v10pocos

[Tpasnomono6HOe mpencTaBaeHue OyayIero pasBUTHs BHIOPOCOB
BE€INECTB, KOTOPbI€ MOTEHIHUAJTBHO ABIAIOTCA pagfuaqUOHHO
aKTUBHBIMH (HaIlpuMep, —IIapHUKOBBIE Ta3bl, »a3PO30JIH),
OCHOBAHHOE Ha [OC/IENOBATeIbHOI I BHYTPEHHE COMIACOBAHHOM
COBOKYITHOCTH JIOIYIIEHUI O BO3IAEHCTBYIONINX (haKTOpax (Kak-
TO: ZeMOrpaduIecKoe U COLNATbHO-9KOHOMUIECKOE PasBUTHE,
TEXHOJIOTUYCCKHE I/ISMCHCHI/IH) U UX OCHOBHBIX B3aMMOCBS3EH.
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Cueuapuu KOHUeHmpayuu, OTyY€HHbIE TPU TIOMOIIU CLIECHAPUEB
BbI6pOCOB, HCIIO/IB3YIOTCA B Ka4€CTBE€ MCXOOHBIX NAHHBIX B
MO KMMara is paciera —>Hp0€KHI/IIl/‘I KJIMMara.

B 1992 r. MI'QMK mpencraBiia COBOKYITHOCTD ClIeHapHEB BHIOPO-
COB, KOTOPbIe OBUIH HCIIO/Ib30BAHbI B KA4eCTBE OCHOBBI I —IIepC-
TIeKTHBHBIX OIIEHOK K/mMara B crieHapusax MIOMK B 1996 1. Otu
CIIeHApUH BBIOPOCOB YIOMUHAIOTCS Kak clieHapru 1S92. B Crie-
myanpHOM nowtaie MIOUMK o cienapusax BeiGpocos (Haxurde-
HOBHY # 0p., 2000 I.) 6bUIM OIYOIMKOBAHBI HOBBIE CLIEHAPUH
BBIOPOCOB — TaK HasbIBaeMble —clieHapuu CICB, HekoTopble 13
KOTOPBIX HCIIO/Ib30B/IUCh, B YACTHOCTH, B Ka4eCTBE OCHOBBI JUI
MePCIeKTUBHBIX OLICHOK K/IMMaTa, IIPEICTaBIeHHbIX B IIaBe 9
HACTOAIIErO ITOKIANid. SHAYCHHA HEKOTOPBIX TePMUHOB, CBA3aH-
HBIX C 3TUMH CIeHapUAMI, cM. —crieHapun CIICB.

Cuenapuii (06uuii)

I[NpaBnononoGHOE ¥ YacTO YIPOILEHHOE OIMCAHKE TOTO, KAKUM
06pa3oM MOXKET IIPOUCXOUTh PasBUTHeE B OYIyIlieM, OCHOBaHHOE
Ha TIOCJIENOBATEe/IHON M BHYTPEHHE COTIACOBAHHON COBOKYITHOCTH
TIPENITONIOKEHHIT O IBYDKYIIIUX CH/IAX M OCHOBHBIX B3aMMOCBSI3SX.
CueHapuu MOTYT ObITh pa3pabOTaHbI Ha OCHOBE —ITEPCIIEKTHBHBIX
OIIEHOK, OIHAKO OHH YaCTO OCHOBAaHBI Ha JIOTIOJIHUTETHHOM
MHPOPMAIMU M3 JPYIMX MCTOYHMKOB, MHOTIA OOBETMHEHHBIX C
«IIOBECTBOBATE/IbHBIM CIOXKeToM». CM. Takxke: »Crenapun CIICB;
—Crenapuit K’mmarta; —~CrieHapri BbIOPOCOB.

Cuenapuil paouayuoHHozo 6030elicteust

BeposiTHOe mpefcTaBieHye GynyLiero pasBUTHs —pajjHallOH-
HOTO BO3JIEUCTBUSA, CBA3aHHOTO, HarrpuMep, ¢ U3SMEHEHUSAMHU B
cocraBe arMOcepbl WM H3MEHEHNAMH B 3eMJIETIONb30BAHN,
WIM C TaKHMMHM BHCIITHUMU q)aKTOpaMI/I, KaK KojebaHus
—CO/THEYHOH aKTHBHOCTHU. CIleHapHH pafiHalliOHHOTO BO3/IEHCT-
B MCXOOHBIX 9JIEMEHTOB B YIIPOIIECHHBIX —MONEIAX KIMara
JUIA pacdeTa —IIE€PCIIEKTUBHBIX OLICHOK K/IMMara.

Cuenapuu C[ICB

Cuenapru CIICB — 3T0 —clieHapuu BEIGPOCOB, pa3pabOTaHHbIE
Haknuenosuuem u gpyrumu aBropamu (2000 I.) M HCIONB-
3yeMble, CPEH [IPOYEro, B KAYECTBE OCHOBBI IS TEPCIIEKTHBHbIX
OICHOK K/TMMaTa B I/IaBe 9 HACTOAIIEro AOKIana. [l mydrrero
[IOHMMAHUSL CTPYKTYPBI U KCIIONB30BAHMsI HAbOpa CleHApHEB
CICB uMeroT 3HaueHHe CTeMyIOoIye TepPMUHBL:

Hnmocmpamusnwuii cyenapuil

CueHapm?I, KOTOPBIN ABJIAETCS WITIOCTPATUBHBIM /I KAXKION 13
LIIeCTU CLIEHAPHBIX TPYII, U3JIOKEeHHbIX B Pestome mia s,
OIIpeNe/IAIOIINX TOJIMTUKY, IIOAr0TOB/IeHHOM HakudyeHoBUYeM U
npyrumu  apropamu (2000 1r.). OHHM BK/IIOYAIOT YeThIpe
TIePECMOTPEHHBIX «CUTHA/IbHBIX CLIEHApUSA» /I CLE€HAPHBIX
rpynn AlB, A2, B, B2, a Taxoxe 1Ba IOIIO/THUTE/IbHBIX CLIEHApUs
mrsa rpymn A1FI u AlT. Bee creHapHBIE TPyNIIBI SBJISTIOTCS B
PaBHOI CTerieHH 060CHOBAHHBIML.

CuenanvHulil cyeHaputi
ClieHapHI1, KOTOPBII IePBOHAYA/IBHO TOTOBHUTCS B BUJIE ITPOEKTa
Ha Web-caitre CIICB s mpencraB/ieHUs NAaHHOM CLIEHAPHOI
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CeMBH. BBIOOp CHTHA/IBHBIX CIeHapHeB ObUI OCHOBaH Ha TOM,
Kakas M3 IIepBOHAYa/JIbHBIX KOJMYECTBEHHBIX OLICHOK JIydIlle
BCErO OTPaXKaeT CIOKETHYIO JIMHUIO, 4 TAKKe XapaKTePUCTUKU
KOHKPETHBIX Mopiesieit. CUTHa/IbHbIe CLIeHapHH HIKOUM 00pasoM
He ABJIIOTCS Oojlee BEPOATHBIMU IO CPAaBHEHHIO C IPYTHMU
ClLIEHAPHAMU, OTHAKO PacCMATPHUBAIOTCsA rpymmoi asropos CIICB
B Ka4eCTBe WITIOCTPHPYIOIINX KOHKPETHYIO CIOXKETHYIO JIMHUIO.
OHHM TakKe BKTIOYEHBI B IIePeCMOTPEHHOM BapHaHTe B Pesiome,
riofroto/ieHHoe Hakudenosidem u npyrumu apropamu (2000 1.).
ITU cueHapuy ObUIM CaMbIM TIIATEIBHBIM 00Pa3oOM PaccMOT-
PeHBI BCel TIPYIIION aBTOPOB, @ TAKXe B XOfie OTKPBITOTO
mpouecca CIICB. CreHapuu Taxke OTOMPAINCh WIS WUIOCT-
palvyl IBYX OPYIMX CLeHapHbIX Ipymi (cM. Takoke «CreHapHas
rpymma» ¥ «/JUIOCTPaTUBHBII CLICHAPHID» ).

(Cyenapnas) epynna

CreHapun B paMKaX CeMbU, KOTOPbIE OTPaXKalOT IOC/IeNO-
BaTe/IbHOE KoJlebaHMe CIokeTHOI MHuY. CreHapHas cembs Al
BKJIIOYAET YeThIpe TPyIIbl, 0603HaueHHbIe Kak AlT, A1C, A1G u
A1B, B KOTOPBIX PacCMaTpUBAIOTCS a/IBTEPHATHBHbIE CTPYKTYPBI
OymyluxX 9HEpPreTHYecKHx cucreM. B Pesiome s i,
OIIpee/ISIOIIHX ITOJIUTHKY, IIOATOTOB/IEHHOM HakuanHoBHIeM 1
npyrumu asropamu (2000 r.), rpymner A1C u AlG 6bumH
BK/IIOYEHBI B OIHY crieHapHyIo rpymry AlF1 «3HauuTenbHas momns
HCKOIIaeMbIX BHJOB TOIUIMBa». TpH Ipyrue ClieHapHbIE CEMbH
COCTOAT U3 ONHOM TpPyHIBl Kakpaad. TakuMm o6pasoM, Habop
cueHapueB CJICB, wusmoxeHselii B Pestome mra wim,
OIIpe/Ie/IAIONIIX [TOIUTHKY, IIOArOTOBIeHHOM HaxudeHoBIdYeM u
npyrumu aBTopamu (2000 T.), COCTOMT M3 IIECTH PasTHIHbIX
CLIEHAPHBIX TPYII, KaX[as M3 KOTOPBIX SIBISETCS B pPaBHOM
CTelleHH OOOCHOBAHHOM, a BCe BMECTe OHU OXBaTBIBAIOT
IMaIla30H HeOIpeNe/IeHHOCTe!, CBA3aHHBIX C OIpPeNe/IAIONTIMU
(baxTOpaMU U BEIGPOCAMIL

(Cyenaproe) cemeiicmso

CueHapyy, KOTOpble MMEIOT aHAJIOTMYHYIO CIOKETHYIO JIMHHIO
M3MEHEHUS JIeMOTrpaHIecKoro, OOIIeCTBEHHOT O, 3KOHOMHIIECKO-
IO M TEXHUYECKOTO XapaKTepa. YeTbIpe CIEHapHBIX CeMeHCTBa
COCTaBJHIOT clieHapHbI1 Habop CHCB: A1, A2, Bl u B2.

(Cuenapnas) croscemmast IuHUst

Temaruueckoe ommcaHue CleHapus (WIH CeMbU CLEHAPHEB) C
HN3JIO’KEHUEM OCHOBHBIX CHeHapHI)IX XapaKTepI/ICTI/IK, B3alIMO-
CBsI3eN MC)KILy K/IXOYE€BbIMU OHPCII€HHIOIIII/IMI/I q)aKTOpaMI/I nu
IMHAMUKON UX 3BOJIIOIIMH.

Tennosoe pacuiuperue

HpHMeHHTeHI)HO K IIOBBIILIIEHUIO ypOBHH MOpH 9TO IIOHATHE
O3Ha4yaeT yBelMuueHue ob6bema (M yMeHbIIIEHHE IUIOTHOCTH),
BO3HUKAIOIIIECC BCIACOCTBUE ITOBBIIIICHUA TeMHepaTypr BOMBI.
[TorerieHne OKeaHa BelieT K YBEMMUCHHIO oObeMa OKeaHa M
COOTBETCTBEHHO, K ITOBBIIIICHUIO ypOBHH MOpH.

TepmoxanuHHas YUPKYAAUUS

prHHOMaCHITaGHa}I, BbI3bIBACMAaA HU3MCHCHMAMM IUIOTHOCTHU
BOZIBI, IUPKY/IALMA B OKeaHe, BOSHUKAIOIIAS M3-33 PasdUil B
TemIreparype 1 coyieHocTH. B CeBepHOIT AT/IAHTHKe TePMOXa/IMHHAS
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LIUPKY/IIUA IPEICTaBasgeT OO0l IBIDKEHHEe TEIUIbIX IOBEPX-
HOCTHBIX BOJl B CeBEPHOM HAIIPAB/ICHUM U [BIDKEHHE XOJIOTHBIX
DIyOMHHBIX BOJ B IOXKHOM HAlIPaB/IeHHH, B Pe3y/bTaTe 4ero
BO3HMKAeT HeTTO-TIepPEHOC TeIUIA B HaIIpaB/IeHH! nojoca. [ ToBepx-
HOCTHBIC BONBI OITyCKAIOTCS BHU3 B CWIBHO OTPAaHMYCHHBIX
PparioHax OIMyCKaHHsA BOJI, HAXOMAIIMXCSA B BBICOKUX IIIPOTAX.

Tpononaysa
Ipanuna Mexny —tpornocdepoit 1 —cTparocdepoil.

Tponocgpepa

Camast HIDKHSASA YaCThb aTMOC(bepr, HaIMHasA OT ITOBEPXHOCTHU
3eMy1 IO BBICOTHI IIPUMEPHO B 10 KM B CpeIHMX LIMPOTaxX (B
cpenHeM OT 9 KM B BBICOKHX LITMPOTaX 0 16 KM B TPOIHKAX), I/ie
IIePeMeIIAIOTCs 00/1aKa M IPOUCXOIAT METeOPOTOTHIeCKHe
sBleHus. B Tpomocdepe Temiteparypa 0GBIMHO IOHIDKAETCS C
YBEINYIEHUEM BBICOTBI.

Yenepoo 6 uuctnom 6ude

QYHKINOHAIBHO OIpeie/isieMble BUIBI HA OCHOBE OIpeNe/IeHUs
TIIOIVIOILICHUA CBETA U XUMHWYECKOU aKTUBHOCTU I/I/ Wi TepMajib-
HO1 CTaGWIBHOCTH; COCTOUT M3 CAKH, PACTUTETHHOTO YI/IS W/ HIH
BO3MO)XHOTO CBETOIOIVIOIIAIOIIEr0 OTHEYIIOPHOTO OPraHH-
yeckoro BetrecTsa. (Mcrounuk: Charlson and Heintzenberg, 1995,
c.401).

YHII (yposenv Hay4Hoeo noHUMAHUS)

ITO TOKasaTe/b, COCTOSIIMI M3 YeThIPEX CTereHell (BBICOKas,
CpenHsis, HU3Kas M BecbMa HU3Kas), IPENHA3HAYCHHBIA VIS
XaPAKTEPUCTHKY CTENEHH HAYYHOTO [IOHMMAHMA (PAKTOPOB
PaIMALIMOHHOTO BO3MIEHCTBHS, KOTOpPble BIMAIOT HA M3MEHEHHE
KmMara. [ Kakgoro Takoro (pakTopa NaHHBIN MOKa3aTelb JaeT
CyOBEKTHBHOE CY)K/IeHHE OTHOCHTEIBHO IOCTOBEPHOCTH OLICHKHU €r0
BOSMEICTBHS, BKIIOUAsi TakWe (PAKTOPBI, KAK: IPENIIONOKEHH,
HeoOXOfMMBbIe JUIS OLEHKM BOS3HEICTBUS, CTENeHb 3HAHMS
(U3MIeCKIX/XUMITIeCKUX MeXaHU3MOB, OIIPeNe/IAIOIIIX BO3/ICHCTBUE
U HEOTIPE/Ie/IeHHOCTH, CBSI3aHHbIE ¢ KO/IMYECTBEHHOIT OLIEHKOIL.

Daxenvl
Spxue marna Ha Comnine. OxBadeHHas (hakeTaMy IIOBEPXHOCTh
YBE/IMIMBAETCS B IIEPHOMBI BBICOKOI COTHEYHON aKTUBHOCTH.

@omocunmes

ITpomecc, B xome KOoTOporo pacreHus morromaior CO, us
Bo3flyxa (W GMKapOOHAT B BOJie) I BBIPAOOTKU yIZIeBOZA C
BBIZIEJICHHEM B Xofie 3Toro npotecca O,. CyIiecTByeT HECKOIBKO
ryTeit (pOTOCHHTE3a C Pas/IMYHOM peakiyeil Ha KOHIEHTPAIUH
CO, B armMocdepe. CMm. —OboramieHne arMocdepbl TBYOKHUCHIO
yIIepona.

Pymumox

YCTpOICTBO, YCTaHOBJIEHHOE Ha IT0Oepekbe (M B HEKOTOPBIX
DIyOOKOBOIHBIX PailOHaX), HPH IIOMOIIHM KOTOPOTO OCYIL[ECTB-
JIA€TCA IIOCTOSTHHOE H3MEPEHUE YPOBHA MOPS OTHOCHUTE/IBHO
MIPUWIETaloIIeil CyIId. 3aperucTPUPOBAHHBIE TaKUM 06pasoM
TaHHBIE 00 YPOBHE MOPS € yCpeIHEeHHeM BO BpeMeHH JIAI0T Hab/Io-
AaeMbI€ OTHOCUTE/IbHBIE BEKOBBIE N3MEHEHN YPOBHS MOPHI.
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Luxn yenepooa

TepMuH, HCIONB3YeMblil I ONMCAHWSI IIOTOKA yIepoma (B
pasmaHbIx (HOpMax, HAPUMEpP B KadeCTBE YIJIEKHCIOTO rasa)
4yepes arMocepy, OKeaH, HazeMHYI0 —6uocdepy u murocdepy.

Yacmuypt caxcu

YacTuiiel, 06pasyrorinecst BO BpeMsi pe3KOro OX/TaK/IeHHUS ra30B
Ha BHEIIIHEM Kpae IUIAMEeHHM OPraHMYeCKHX I1apOB, COCTOSIIINE
[JIaBHBIM OOPa3oM M3 YITIepOfa M MeEHbIIEr0 KOTHIeCTBa
KHC/IOPOIa ¥ BOJOPOJA, TIIPENCTABIEHHBIX B KadecTBe
KapOOKCIIPHBIX ¥ (DEHOIBHBIX T'PYII M XapaKTePU3YIOIIHXCH
HeNpaBWIbHOM rpadudeckoit cTpykrypoi. Cm.: —Yriepon B
YHUCTOM BUJE; PACTUTEIBHBIN IPeBeCHBI yromb. (McrouHmk:
Charlson and Heintzenberg, 1995, c. 406).

Yucmas nepsuunas npodyxmuerocmy (UI1I1)

YBenuueHNe pPacTHTENbHOM —OHOMAacChl WM yI/lepoja Ha
enuHuny smaHpmadgTa. YIIII paBHa BajJoOBON NEPBUYHON
IPOAYKTUBHOCTY MMHYC IIOTeps YIZIEpOfa B pesy/bTaTe
aBTOTPOQHOTO IbIXaHHSI.

Yucmas npodyxmuserocmv 6uoma (4I15)

CyMMapHOe TTOCTYIUIeHHe WIM TIOTeps YIiepofia B KaKOM-THO0
patiore. YIIb paBHa —4HCTO IIPONYKTUBHOCTH OMOMa MUHYC
IOTeps yITlepola B pesy/lbraTe KaKOTO-THOO HapyIlleHus,
HaIpHMep JIECHOTO TTOYKapa I BBIPYOKH Jleca.

Yucmas npodykmuerocmv sxocuctmemot (4I119)

CyMMapHOe IOCTYIUICHHe IWIH TI0Tepsi YIIePOia B KaKOH-THO0
—aKocucteme. YIIO paBHa —YHMCTON NEPBHYHOIN IIPONYK-
TUBHOCTH MUHYC [IOTePsI YI/IEPOia B Pesy/IbTaTe reTepoTpohHOro
IBIXaHUS.

YyscmeumenvHocto Kaumama

B moxmamax MI'DUMK paBHOBecHass 4yBCTBUTEIBHOCTh KIMMara
O3Ha4YaeT paBHOBECHOE M3MEHEHMEe CpeqHell I0OaIbHOM
[IPU3eMHOM TEMIIEPaTyPbl B pe3y/IbTaTe yABOCHUs aTMOC(EPHOM
KoHIIeHTpauu (—skBuBaeHTa) CO,. B Gomee ofmeM IUtaHe
DABHOBECHAST HYBCTNBUMENBHOCb KIUMAMA O3HAYAET PaBHOBEC-
HOe M3MeHEHHe MOBEPXHOCTHOM TeMIepaTyphl BO3[AyXa IOCTE
M3MEHEHHsI eUHUIIBI M3MEHEHUSI —PaJHallMOHHOTO BO3JIEHCT-
Bus (°C/Brm2). Ha mpakTuke, misg OIEHKH DPABHOBECHOM
YyBCTBUTE/BHOCTH KJIMMaTa TpeOyeTcsi HpOBeNeHHe IPOHOI-
JKUTEIbHBIX MMUTALMI [TOCPEICTBOM COBMEIIEHHBIX MOMIE/IeH
o61wieit nupkysinun ( ~Mopens KuMara).

Spdexmusnas uyscmeumensvHoCMy KAUMAMA — ITO OTHO-
CUTe/IbHBIN KPUTEPHUIL, KOTOPBII CHUMaeT 3To Tpebosanue. OHa
OLIEHMBAETCSI Ha OCHOBE Pe3y/IbTaTa MOIE/IH I/Is1 MEHSIOIIINXCS
HEPaBHOBECHBIX YC/IOBHUIL. DTO KPUTEPHIL CJIbI —OOPaTHBIX CBSI3€H
B KOHKPETHOE BpeMsI K OH MOYKET MEHSTHCS B 3aBUCHMOCTH OT
BpeMeHH BO3IENCTBUS U COCTOsIHUA KiuMaTta. [TogpobHoCcTH
006CyKIAroTcA B paszierie 9.2.1 I1aBbl 9 HACTOAIIErO TOKIANIA.

Ilenvposuuii ned

ITmaBaroruit  —JIeOOBBIM IIUT 3HAYUTEILHOM TOJIIIMHBI,
MIPWIETAIOIIHIT K TT06ePEKbI0 (0OBIYHO 3HAYUTETHHOM TOPH30H-
TaJIBHOM MPOTSHKEHHOCTH C POBHOM WIM C/IeTKa BOJHHCTOM
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HOBerHOCTbIO); JacTO ABJIAETCA IIPONO/DKEHHUEM JIEOOBBIX
IIUTOB B HAIIPAB/JICHUN MOPA.

ITmopmosoii nazon

BpeMeHHOC YBEIMYICHNE B KOHKPETHOM MECTE€ BBICOTBI YPOBHS
MODPs, BBI3BBAHHOE IKCTPEMAJIbHBIMHU METEOPOJIOTUIECKNUMU
ycnoBusiMu (HHM3KOe aTMocdepHOe HaB/ieHHe W/WIM CHIbHbIE
BeTpbl). IlITOpMOBOIT HArOH OIpee/AeTCA KaK IIPEeBBIILICHHE TOTO
YPOBHSI, KOTOPBIII OXHJIACTCA B pesyIbTaTe TOMBKO KojeOaHMA
IIpWIvBa B JAHHOE BPEMA U B JAHHOM MECTE.

Deanompancnupayus
CyMMapHBIII TPOIeCcC HCIApeHusA C IOBEPXHOCTH 3eM/IN U
TPaHCIUPAIIH PACTUTETBHOCTH.

Axeusanenm CO, (08yokucu yenepooa)

Konnenrpanusa -CO,, KOTOpas BBI3OBET —PagHAIMOHHOE
BO3IEHCTBHUE, aHAIOTUYHOE BO3ZIEHCTBUIO JaHHOM cMecn CO, ¢
APYyTYMH —ITaPHUKOBBIMU I'a3aMHU.

Ikocucmema

CucreMa B3aHMOJEHCTBYIOIINX >KUBBIX OPTaHU3MOB BMeCTe C UX
usmdaeckoit cpenoit obuTaHusA. [paHUIIBI TOTO, 4YTO MOXKET OBITH
Ha3sBaHO 9KOCHUCTEMOM, ABJIAIOTCA IPOU3BOJBHBIMHU B
3aBUCUMOCTHU OT HAIIPaBJICHHOCTU MHTepeca WIN HCC/ICIOBAHUA.
CoOTBETCTBEHHO MAcIITAaObI TOH WIM HHOH 9KOCHUCTEMBI MOTYT
BapbUPOBAThCA OT HEOOJIBIINX IPOCTPAHCTBEHHBIX MACIITab0B
IO B KOHEYHOM UTOTe BCell IVTAHETHI 3eMIA.

IkcmpemanvHoe Memeoponozueckoe sigeHue

SBnenue, KOTOpOE AB/IAETCA PEIKUM B PAMKAX €T0 CTaTHCTHIECKOTO
STAJIOHHOTO PACTIPEie/IeHNs] B KaKOM-/IMO0 KOHKPETHOM MecTe.
OrpeneieHNs IOHATUSA «PEIKOe» BeCbMa PasHOOOpPA3HbI, OTHAKO
9KCTPeMAJIbHOE METEOPOJIOTHIeCKOe fABICHHE OOBIYHO SIB/IACTCA
CTOMb PENKUM WIH Jiaxke Oosee peIKHUM, KaK JeCATBIN WIN
JEBAHOCTBI NPOLEHTWIb. [lo ompeneneHnio, XapaKTepUCTUKU
TOTO, YTO HA3bIBAIOT «IKCTPEMAIBHOM IIOTOMIOI», MOTYT OBITh
PasHBIMM B PasHBIX MeCTaxX.

«QKCmpemManvHoe KIUMAMUYecKoe s6seHue» — 310 CpefiHee OT KOMU-
YeCTBa METEOPOJIOTMYECKMX fBJIEHMI 3a OIIPENE/IEHHBIN IIEPHOT,
BpPEMEHHM, CpefiHee, KOTOPOE CaMO SBJIAETCA 3KCTPEMaTbHBIM
(HampuMep, KOJITIeCTBO IOKEBBIX OCA/IKOB B KAKOK-THO0 Ce30H).
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Inepeemuveckuii bananc

JHepreTudyeckuil  OajaHC  —KJIMMaTHUYECKON  CHUCTEMBI,
YCpeIHEHHBII IPUMEHHUTEIBHO KO BCEMY 3¢MHOMY IIIapy U Gostee
I/IUTC/IbHBIM HepI/IOIIaM BpeMeHH, IOOJDKEH Xapa_KTepI/I3OBaTbCH
paBHOBecreM. [10CKObKY KIMMATHIECKas! CHCTeMa TIONTydaeT B
1eioM BCio 9Hepruto oT COMHIE, 9TOT GaaHC O3HAYAET, UTO B
rmobanpHOM — Macmtabe  KOMUYEeCTBO — ITOCTYIAIOILIETO
—COJTHEYHOTO W3IyYeHHUS MO/DKHO B CPETHEM PaBHATHCS
I/ICXO,I[HH_[eMy OTpa)KeHHOMy CO}IHC‘—IHOMy I/IS)'Iy‘—IeHI/IIO nu
UCXOMIAIIEMY —HUH(PPAKPACHOMY U3/TyIeHUIO, UCITYCKAEMOMY
K/IMMaTH4YecKoi cucteMoit. [lepTypbanmst 9T0ro 1106amsHOro
pamuanuoHHOTO GajaHca, KaK aHTPOIOTEHHOTO, TaK U
€CTEeCTBEHHOT'O HpOI/ICXO)KILeHI/IH, I/IMCHYCTCH —»paIH/IaJ_H/IOHHI)IM
BO3JCUCTBUEM.

Asnenue Inv-Humnvo/toncnoe xonebanue (OHCO)

Inb-Hunbo B cBoeM IepBOHAYaIbHOM 3HAYEHHH, — 3TO TEIUIOe
BOJHOE Te4yeHHUe, KOTOPOE IEPUONUIECKH BO3HUKAET BJIO/Ib
6eperoB JkxBagopa u Ilepy, Hapylas COCTOSIHUE MeECTHBIX
PBIOHBIX 3amacoB. JTO OKEaHHWYECKOe sIBJIEHHE CBI3aHO C
KO/ebaHHeM B CTPYKTYPE MEKTPOIHMIECKOrO0 MOBEPXHOCTHOTO
maBneHUs W UUpKymimuu B Mummiickom u TrxoM okeaHax,
Ha3bIBA€MOM IOKHBIM KOIIe6aHI/ICM. 3TO SIBJICHUE B COHpH)KeHHOﬁ
cucreMe «arMmocdepa-okeaH» U3BECTHO 107 OOLIUM Ha3BaHHUEM
sriennst Jb-HuHbo/to0kHOe Konmebanue. B xome siBieHns Jib-
Hunbo mnpeobmanaromiye maccarbl OCTabeBaloOT, a AYIOIIne B
HpOTHBOHO}IO)KHOM HaHpaB}'IeHI/II/I 3KB8,TOPI/IZUII)HI)I€ BGTPI)I
YCHIMBAIOTCST, 3aCTaB/IsIsI TEIUIble TIOBEPXHOCTHbIE BOJBI B PaiioHe
I/IHILOHCSI/II/I HepeMeIlIaTI)CH B BOCTOYHOM HaHpaB}IeHI/IH, Iae OHU
CO37IalOT BEPXHUI C/IO¥ Haj, XOJOOHbIMU BofmaMu Ilepyanckoro
TE€YECHU . aTO SABJICHHUE OKAa3bIBACT 3HAYUTEC/IbHOE B/IMAHNWE Ha
BeTep, TEMIIEPaTypy HOBEPXHOCTH MOPSI U OCaIKOOOpasyrolye
CHCTEMBI B TPOITIYeCKOI 30He Trxoro okeana. OHO BO3[IEHCTBYET
Ha KJIMMarT BO BCeM THXOOKEAHCKOM PErHOHe U BO MHOTHX JIPYTHX
paitoHax 3eMmHOro miapa. SIBjaeHue, obparHoe Onb-Humbo,
HasbIBAOT Jla-HuHos.

Aopo xondencayuu 061ax06

HaXOIIHH_H/ICCH B BO3QYyX€ YaCTHUIIBI, KOTOPBIE CITy>KaT B KAYECTBE
MCXOTHOU TOYKU JIJIS KOHIOCHCAIIMH BOIOBI B )KUJKOM COCTOAHWUA U
Ha/IM4He KOTOPBIX BefeT K 00pa3oBaHUIO 00/TaYHbIX KarresteK. CM.
Taxxe: -»A3po30m.
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