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B. Bekc v M. M. Mugrneit (pegaktopst)]. KemGpugx toHusepcuTy npecc, Kembpuax, Coeguretnoe Koponesctso, u Hbio-Mopk, CLUA.
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Inoccapun

B paHHOM l'ﬂoccapmm HEeKOTOPble KOHKPETHbIe TePMUHbLI Orpese-
JIeHbI TaK, Kak Befylle aBTOPbl XOTAT TOJIKOBATb VX B KOHTEKCTe
HacToALero Aokaada. BbigeneHve cioB KpacHbIM KypCMBOM O3Ha-
Yaet, 4YTO faHHOMY TepMWHYy HaeTcAa OoripefesieHyie B /_j'IOCcapMM.

ABToTpodHoe AbixaHue [bixaHue (hoToCHTEIMPYIOLLMX (CM. DOTOCHHTES)
OpraH13MOoB (HanpyMep pacTeHuit h BOJOPOCNe).

AKTMBMPOBaHHbIN Yronb BeliectBo, obpasyiolieecss B pe3ynbTaTe KOKCOBaHUA
briomaccsl, 06bIYHO C COXPaHEeHWEeM OnpefeneHHO MUKPOCKONMYECKO TEKCTypb,
XapakTepHOil ANA TKaHeil pacTeHuid; B XUMUYECKOM MNaHe OHO COCTOUT FNaBHbIM
00pa3oM M3 yrnepofia C HapyleHHOR rpacnyeckoil CTPYKTYPOR, NpU MeHbluem
coflepXaHun Kucnopogda v Bogopoza.

AKTUBHBIIA cnoit CNoil rpyHTa, NOABEPraloLLMACA eXEerofHOMY TaaHWIo 1 3aMopa-
XVBaHWIO B MeCTax, MO, KOTOPbIMU HAaXOAUTCA MHOMO/IETHAS Mep3J/10Ta.

ApBeKUMA MNepeHoC BoAbl UM BO3yXa C COXPaHEHMEM VX XapaKTepucTuk (Hanpu-
Mep, TemrepaTypa, XWMWYeckue nokasaTesn), OCYLLECTBAAEMbI BeTpamn U
TeYeHUAMM. YTo KacaeTcs obLiero pasnuyus Mexnay afBeKuuen N KOHBEKLMEH,
TO MePBbIii U3 3TX TEPMIUHOB 03HAYaeT MePeHOC B pe3yNibTaTe KPYnMHOMACLUTalHbIX
nepemeLLeHIit BO34YLLIHbIX MacC WiV BOLbI B OKeaHax, B TO BpeMs Kak KOHBEKLMSA
OMMUCbIBAET  NaBHbIM  00pa3oM  BepTUKaNbHble MepemeLleHns, — Bbi3BaHHble
JI0KabHbIMU hakTopamu.

Anbbepo [lons COMHEYHO pajvaLiiy, OTPaXeHHas MOBEPXHOCTbIO AN mpe-
IMETOM, 4acTo Bblpaxaemas B MpoLeHTax. [OBEPXHOCTM, MOKPbITbIE CHErOM,
XapaKTepu3yloTca BbICOKMM anbbefo; anbbefo Moys BapbMPYETCA OT BbICOKOrO
[0 HU3KOTO; M MOBEPXHOCTY, MOKPbITbIE PACTUTENBHOCTBIO, @ Takke OKeaHsl
XapakTepu3yloTca HU3KuM anbbeso. MnaHeTapHoe anbbefo 3emau Bapbupyetcs,
rnaBHbIM 00pa3oM, B pe3ynibTaTe M3MeHeHUs 00ONaYHOCTH, CHEXHOrO 1 NefsHOro
MOKPOBA, JINCTOBOM NOBEPXHOCTU 11 PACTUTENLHOMO MOKPOBA.

AnbTUMeTpuA MeToL W3MepeHNs BbICOTbI MOBEPXHOCTM 3eMAN OTHOCUTESBHO
LieHTpa Macc 3emn B ONpefieNeHHON 3eMHO CucTeMe KOOPAMHAT (reOLeHTpUYEeCKNii
YpOBeHb MopA).

AHcam6nb losbopka MofeNbHbIX MMUTALMIA, XapaKTepu3ylollas rpesgckasaHme
KavMaTa Wi rMpoekLyio. Pasnnina B HayanbHbIX YCNOBUAX 11 hOPMYNMPOBaHIM
MOZeNV MPUBOAMT K pa3HbiM 3BOJIOLMAM CMOZENMPOBAHHOM CUCTEMbI 11 MOTYT
C00BLLNTL UHGOPMALMIO O HeorpeaeeHHOCTY, CBA3aHHON ¢ oWwnbKoil Mogenu
NAN OLUMOKOIA B HayanbHbIX YCIIOBUAX B Cy4ae /1POrHO30B KJvMaTta, a Takke o
HeorpefeNeHHOCTY, CBA3AHHOM C OLUMOKOI MOAENM U C BHYTPEHHEN M3MeH YMBOCTbI0
K7vMaTa B cyyae KNMMaTn4eckux npoekLuii.

ATnaHTn4yeckoe MynbTUAeKapHas ocuMnALNA/M3MEHYNBOCTb
(AMO/AMW) MHoroaekanHoe (65—75 net) KonebaHne B CeBepHoil ATnaHTuke,
BO Bpems KOTOPOro Temriepatypa MOBEPXHOCTM OKeaHa XapaKTepu3oBanach
TennbiMu azamu, npubamsutensHo ¢ 1860 no 1880 rr. n ¢ 1930 no 1960 rr., u
XonofHbIMKM dazamu ¢ 1905 no 1925 rr. u ¢ 1970 no 1990 rr., ¢ Anana3oHoMm
konebaHus nopsgka 0,4 °C. Cm. Muaekc AMO, BctaBka 2.5.

Atmocdpepa a3oBas 060s104Ka, okpyxatowlas 3emnio. Cyxas aTMocdepa cocTout
MpaKTHyeckn Lenukom 13 asoTa (78,1 % cocrasa cmecy o obbemy) N KMUI0poAa
(20,9 % coctaa cMecs no 0bbemy), a Takxe pAda ra3oBbIX MPUMecer, Takux Kak
aproH (0,93 % coctaBa cMecu no 00bemy), reanit U PafnaLMoHHO aKTWBHble
rapHYIKOBbIE rasbl, Takne Kak guokcuy yraeposa (0,035 % cocraa cmecu no
06bemy) 1 030H. MomumMo 3Toro, aTMocdepa COAEePXUT BOAAHOI nap, ABAAIOLLMACA
NapHUKOBBIM ra30M, KONN4eCTBO KOTOPOr0 BapbupyeTCa B LMPOKYX Npefenax, Ho, Kak
npaBwuno, coctasnset okono 1 % coctas cvecn no obbemy. ATMocdepa cofepxuT
TakXe obnaka n aspo3osiu.

AtmocepHasn cpakyuma Opakuyna cymmapHbix Bbibpoco CO, (B pesynbtate
CKMraHNA NCKONaemMoro TOMAMBA UM U3MEHEHWIA B 3eMen0Nb30BaHNK), OCTaIOLLAACA
B aTMocghepe.

AHTpONOreHHbIN ABNAOLLINCA Pe3yNbTaTOM WK MPOLYKTOM LeATebHOCTU YesoBeka.
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A3po30sib B3BeCh HAaXOZALWMXCA B BO3YXe TBEPAbIX MM XUAKMX 4acTul, pasmep
KOTOPbIX OBbIYHO COCTABSET OT HECKONbKO HAaHOMETPOoB A0 10 MKM 1 KOTOpbie
COXPAHAIOTCA B aTMOCHEPE KaK MUHUMYM HECKONbko 4acos. [ina ymobcTea
MoJIb30BaHNA TEPMUH @3PO30J1b, KOTOPbIA BKMIOYAET KaK YacTWupl, TakK M ras ¢
4acTULAMI BO B3BELLEHHOM COCTOSHWM, 4acTO MPUBOAUTCA B 3TOM fOKNajge BO
MHOXECTBEHHOM Yncie 1 0603HAYeHNA a3pO030JIbHbIX YacTuL,. A3po30a1M MoryT
BbiTb KakK €CTEeCTBEHHOTO, TaK W aHTPOMOreHHOIO MPOUCXOXAEHIA. A3p030/K
MOrYT BO3AENCTBOBATb HA KJIMMAT HECKONbKAMI MYTAMM:  HemocpeaCcTBEHHO
nyTeM pacceuBaHWs U MOMMOLEHNA 13y4eHus (M. B3aumogernicTane Mexzay
a3p030/1eM 1 PaAvaLIMeli) N KOCBEHHO, [eACTBYS B KayecTse 0O/1ayHbIX S4ep
KOHAeHCaLmy W NIeAAHbIX SAEP, V3MeHAA ONTUdYeckue CBONCTBA U BPEMS
JKU3HM 06naKoB (cM. B3anuMmogericTBme Mexay a3po3osem 1 obnakamm).

baszoBoe/ucxogHoe COCTOAIHME ba3oBoe (MM MCXOAHOE) COCTOsHWME — 3TO
COCTOAHME, OTHOCUTENBHO KOTOPOTO OLIEHUBAETCA M3MeHeHne. ba3oBbii Mepros
— 3TO Mepuog, No KOTOPOMY PaCcCyWTLIBAIOTCA aHoMannu. ba3oBas KOHLEHTpaLns
ra3oBbIX NpUMeCei — 3T0 KOHLEHTPaLWs, KOTopas N3MepseTcs B MecTe, KOTOPoe He
nof1BePraeTcs BO3AENCTBIO MECTHbIX aHTPOMOreHHbIX BbIOPOCOB.

baitecoBckuit metoa/nopxop baliecOBCKMIA METOf — 3TO METOZ, NPy NOMOLLM
KOTOPOro CTaTUCTUYeCKMA aHanU3 Hen3BeCTHOro UM HeoMpeaeneHHoro KonmyecTsa
(konnyecTs) ocyliecTBnseTcA B ABa dTana. Bo-nepsbix, Ha OCHOBE CyLiECTBYIOLIMX
3HaHW  (hOpMYNMPYETCS  anpuoOpHOE  pacmpefenieHne  BeposiTHOCTed  Anis
HeomnpefieNeHHoro KoanyecTa (Konmyects) (1160 C MOMOLLBIO 3KCMIEPTHBIX OLEHOK,
16O C MOMOLLBIO CYLLECTBYIOLNX AHHbIX 1 PE3ybTaToB MCCefoBaHui). Ha 3Tom
nepBOM 3Tane Ha BbIOOP MOXET NOBAUATL 3eMEHT CyObEKTUBHOCTY, OLHAKO BO
MHOTUX Cly4asix anpuopHOe pacnpefienieHiie BepOSTHOCTEN MOXET BblOMpaThcs Mo
BO3MOXHOCTW Haubonee HeiATpanbHbIM 06pa3oM, YTOObl He MOBAUATL Ha KOHEYHbI
pe3ynbTaT aHanu3a. Ha BTOpOM 3Tame MCMONb3YIOTCA BHOBb MOJy4YeHHbIE faHHbIe,
4T0Obl 0OHOBWTb anpUOpPHOE pacrpefeneHne W NoayynTb U3 Hero anoctepuopHoe
pacnpegenenne. OBHOBMEHNE OCYLLECTBAAETCA MO0 MOCPEACTBOM aHANUTNYECKOrO
pacyeTa, MO0 MOCPEACTBOM YMCIEHHOM aANMPOKCUMALW C WCMOSb30BaHUEM MpU
3TOM TeopeMbl, CHOPMYNNPOBAHHON AHTNACKIM MaTeMaTkoM Tomacom baiecom
(1702-1761 rT.) 1 Ha3BaHHOI B €ro YecTb.

banaHc/GlopkeT Maccbl (NeHUKOB UK NeAsHbIX WUTOB) banaHc mexay
HaKkoreHrem Macchl NefiaHoro 06pasoBaHus (akKyMy IMpOBaHME) 1 NoTepeii Macchl
(abnayma n oTkasbIBaHMe aiicbepros) B TeYeHe 3aABEHHOTO Nepuoia BpemeHH,
KOTOpbIA 4acTO COCTABMIAET rOf WM Ce30H. banaHC TOYeYHoW Macchl O3HayaeT
03HayaeT 6anaHC Macchl B KOHKPETHOM MeCTe Ha JIE4HMKE UIN JIEASHOM LMTE.
BanaHc NoBepXHOCTHON MacChl — 3TO Pa3HULA MeXAY akKyMynsLnel Ha NOBEpPXHOCTY
1 abnauueir ¢ noBepxHoCTU. [Ins 0603HaYeHMs BXOAHbIX W BbIXOAHBIX 3JEMEHTOM
banaHca Maccol MCMONb3YIOTCA CeflyloLine TePMUHbI:

AKKyMyJ'IiILlI/IiI Bce npoLecchl, KOTopble yBEINYNBAKOT Maccy neHnKa. [naBHbIM
WNCTOYHMKOM ANA aKKyMYNALNN ABNAETCA CHeronam. AKKyMyJ’IHLI,VIH BKJtOYaeT Takxe
OTNOXeHne nHes, nepeoxna*,quan?l [OXOb, Apyrve BuAabl TBEPLbIX OCaAKOB,
I'IepeHOCVIMbIl?I BETPOM CHEr 1 CXO[, CHEXHUX NaBUH.

AGnsauus lpoleccl Ha MOBEPXHOCTY, B pe3y/nbTaTe KOTOPbIX YMEHbLUAETCSH
Macca flefiHuKa. [naBHoii NpUinHON abnsumm ABNAETCA TasHNe, CONPOBOXAAEMOe
CTOKOM, 0fHaKO Ha HeKOTOPbIX flefHNKax Takke CyLLeCTBeHHbIMU MpoLeccamu
abnaum ABNATCA CybAMMaLLAS, MOTeps MEPEHOCKMOTO BETPOM CHEra U CXOf
CHEXHUX N1aBIH.

Pacxop/y6binb MoTeps Macchl B pe3ynibTate 0TKasbiBaHNA aiicbepra uam pacxoda
Nbfia N0 JIMHWM HaeraHys NAbIBYLLEro LLIEIbGOBOroO NefHuKa. XoTs OHU
4acToO TPAKTYKOTCA B KayecTBe TepMuHa “abnaums”, B HacTosALleM [OKNafe Takine
MOHATMA, KaK OTKasbiBaHe aiicbepros 11 pacxof, PacCMaTPUBAIOTCA B KayecTse He
BA3aHHbIX C abNALMeA Ha NOBEPXHOCTH.

Buonornvecknii Hacoc flpoLecc nepeHoca yrnepofa 13 MOBEPXHOCTHbIX COEB
OKeaHa B ero rybuHbl B pe3ysbTaTe NepBUYHOIA MPOAYKLMM MOPCKOr0 (UTOMMAHKTOHA,
KOTOPbIi NOCPEACTBOM (HOTOCKHTE3a NPpeobpasyeT PacTBOPEHHbI HeOpraH4eCKi
yrnepog (PHY) w nuTaTenbHble BeliecTBAa B OpraHWYyeckoe BELLECTBO. ITOT
eCTeCTBEHHDIV LIKN OrpaHNyMBaeTCA B MepByio 0Yepedb HanMuMeM CBeTa W TaKux
NUTaTeNbHbIX BELLECTB, Kak (ocdaT, HUTPAT W KPeMHIeBas KUUIOTa, @ Takxe Takux
nuTaTeNbHbIX MUKPO3SIEMEHTOB, Kak xene3o. CM. Takxe Hacoc pacTBOPUMOCTH.



Buomacca O6LLan Macca XMBbIX OPraHM3MOB Ha [JaHHOW MAOWAAN UK B AHHOM
obbeme; B MepTBYylO 6110MAcCcy MOXHO BKJ04aTb MEPTBbIA PACTUTENbHbIA MaTepuan.
CkuraHme 61OMacchl — 3T0 OKUraHNe XUBOI U MEPTBON PacTUTENbHOCTY.

Buom b1oM — 3T0 OCHOBHOW 1 OMpefieneHHblit PernoHanbHbIil anemMeHT brocepsl,
COCTOALLMIA 0ObIYHO U3 HECKONbKUX SKOCKCTENM (Hanpumep, J1eca, peku, BOJOEMbI,
bonoTa B Npefenax pervoHa). buombl xapakTepusyloTca TUMYHBIMI COOBLeCTBaMM
pacTeHWiA U XWUBOTHBIX.

Buoctepa (3emHas u mopckas) Yactb cucTembl 3eMns, oXBaTbiBaloLAs BCe
3KOCUCTEMbI W XMBble OpraHM3Mbl B aTMocgepe, Ha cywe (HazemHas
buocghepa) unn B okeaHax (Mopckas brocghepa), a Takxe Npon3BOJHOE MepTBOe
OpraHnyeckoe BeLLeCTBO, Takoe Kak NOACTUNKA, NOYBEHHbIA OpraHuyeckunii Matepuan
1 OKeaHWYeCKUiA JeTpuT.

Bnokupytowmit haktop CBA3aH C yCTORYMBLIMM, MeNEHHO NepeMeLLaloLUMUCA
CMCTeMaMU BbICOKOTO fjaB/ieHusA, KOTOpble NPenATCTBYIOT npeobnafatolyym 3anagHbiM
BETPaM B CPeHVIX 1 BbICOKVIX LUMPOTaX U HOPMasbHOMY MPOABUXEHIIO BHETPOMMUHECKMIA
KpaTKOBPeMEHHbIX LUTOPMOBbIX CUCTEM B BOCTOYHOM HanpasieHUu. 3TO BaXHbIN
KOMMOHEHT ~ BHYTPUCE30HHOW M3MEHYMBOCTYM  K/IMMaTa BO  BHETPOMAYECKMX
LUMpPOTaX, KOTOPbIA MOXET CTaTb MPUYNHON [INTENbHBIA METEOPOSIOrMYECKIX YCII0BIN,
TaKWX KaK CiSIbHble MOPO3bl 3UMOW Y BOJTHbI Terl/ia NETOM.

BbicTpoe gMHaMuyecKoe M3MeHeHne (NeHNKOB UAW NeAAHbIX LWUTOB)
VI3MeHeHIst MacChl JIEHMKA WIN JIEASHOIO LUMTa, 3aBACALLEE, CKOPee, OT U3Me-
HEHNIA CKOPOCTU CTOKA W Pacxofa, a He OT akKyMy/IAaumM win abasuymm. 310
MOXET MPUBECTU K BOJIee BbICOKO CKOPOCTI U3MEHEHNA MACChl MO CPABHEHMIO C TEM
N3MEHEHMEM, KOTOPOE Bbi3bIBAETCA AUCOANAHCOM MeX[y akKymynsLuer u abnaumen.
BbiCTpOE AMHAMMYECKOE M3MeEHEeHNe MOXeT ObiTb MHULUMMPOBAHO KIMMATUYECKNM
(aKTOpoM, TaKuM Kak BTOPXEHMe Temfblx OKeaHCKX BOA B MPOCTPAHCTBO MOf,
LLIETILGOBBIM JIEAHVKOM WK YTOHYEHNEM CUASALIErO HA MENN OMbIBAEMOTO A3bIKa
TIEMIHIAKA, YTO MOXET MPUBECTY K PeaKLmiA NeAHNKOBOV CUCTEMbI, CTIEACTBUEM KOTOPOI
MOXeT CTaTb GbiCTpast noTeps Macchl nbaa. CM. Takxe basaHc/GroKeT Macchl
(negHMKoB WM NeAAHbIX LMTOB).

BI:ICTPOE usMeHeHue Knumarta Cuv. Peskoe 13MeHeHue KIumaTa.

BbicTpasa nopcTpoiika Peakuys Ha akTop, Bbi3bIBAIOWMIA  BO3MYLLEHNE
KJTMMAaTNYECKOM CUCTEMbI, KOTOPOE ABNAETCA NPAMbIM Pe3ynbTaToM BO3AENCTBIA
JaHHoro hakTopa He3aBMUCMMO OT Kakoro-n1nbo U3MeHeHUs cpegHeri rinobasabHom
rpy3emMHoOV Temrepatypbl. Hanpumep, 4BYyoKuCh yraepoda u a3po30/u B
pe3ysbTaTe U3MEHEHNS UM TEMMOB BHYTPEHHErO HarpeBa Ui OXNaxeHus B Npefenax
aTMOCghephbl MOTYT MO OTAEbHOCTY BbI3bIBaTh M3MEHEHWA 06NayHOro nokposa w
LPYruX nepemeHHbIX, BbI3blBas TakiM 00pa3oM paguraLiioHHbI 3¢hehekT faxe npn
OTCYTCTBUM KakKoro-nnbo noTenneHus Unu OXNaxzaeHns noBepxHocTh. ToacTpoiikn
ABNAOTCA ObICTPBIMU B TOM CMbIC/IE, YTO OHU MOTYT Ha4WHATbCA He3aMe[JIUTENbHO,
[0 BO3HUKHOBEHUS K/IMMAaTUYECKUX OOPaTHbIX CBSA3€M, KOTOpble BO3HWKAIOT
nof, BO3AE/ACTBIEM MOTENNEHUA (XOTA AR 3aBepLIeHNA HEKOTOPbIX NOACTPOEK MOXET
noTpeboBaThcA TEM He MeHee 3HauMTeSIbHOe Bpems, Hanpumep 1A NOACTPOeK,
CBA3@HHbIX C PACTUTENIbHOCTBIO WAV JIEAAHBIMU LLMTaMy). ITO TakKe Ha3blBaeTCs
ObICTPLIM pearvpoBaHueM Wi BbICTPO MOACTPOUKOM. bonee nopgpobHoe
06bACHEeHe 3TOM KOHLeNLMn cm. B pasdenax 7.1 1 8.1.

BanoBasa nepBu4Haa npopaykuusa (BMM) Konnyectso yrnepoga, CBA3aHHOTO
aBTOTPOMHBIMI OpraHu3mMami, (Hanpumep, pacTeHns 1 BOZOPOCI).

B3aumopeiictBMe MeXay asposonem u obnakamu [poliecc, B pesynbraTe
KOTOpOro  BO3MYLLEHMe a3p030/1F 3aTparuBaeT  MUKpodu3nyeckie CBOWNCTBA
W 3BOMIOLMIO 0BNAKOB, MOCKOMbKY ad3po30fib WrpaeT pofib 06savHOro S4pa
KOHAEHCaLMy A NeLsHOro Afpa, OCODEHHO 13-3a BO3RENCTBIA Ha padunaLuio
WNN 0Cafiku; MopobHble MpoLecchl MOTYT TakXe BKIOYaTb BO3fENCTBME 0061akoB
W 0CAZKOB Ha ad3p0o30Mib. BO3MyLLeHMe a3po30asA MOXeT ObiTb aHTPOMOreHHbIM
WM MOXET ObiTb BbI3BAHO E€CTECTBEHHBIM VMCTOYHMKOM. PaaualioHHOe
BO3/e/iCTBYE B pe3ybTaTe NoL0OHbIX B3aNMOAENCTBIN TPAULMOHHO 00BACHANOCH
MHOTOXECTBEHHbIMU KOCBEHHbIMY S(hheKTaMu a3p030/1ei, 0OHAKO B HACTOALLEM
LOKNaZle MPOBOANTCA Pa3nnyuMe TONbKO MeXAYy ABYMA YPOBHAMU PaLMaLMOHHOIO
Bo3aencTua (unn 3chdekTa):
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PapgunaymnoHHoe BO3feicTBMe (vnu ahexT), BbI3BaHHOE
B3aMMOfeicTBUAMU  MeXAy aspo3osiem U ob6nakamu (PBBao)
PannaumorHoe Bo3gencTBue (MM paamaLiMOHHbLIA SGhHeKT, e BOIMYLLEHNe
NMEeT BHYTPeHHee MPOMCXOXAEHME), Bbi3BaHHOE M3MEHeHUeM KonnyecTsa win
pasMepa pacripefiefieHns 0b6nauHbIX Kamefb WM KPUCTAaNIoB Jibfa, KOTOpoe
ABAAETCA MPAMbIM  Pe3yNbTaTOM BO3MYLLEHWS adpo30nis, MpU 3TOM Ipyrie
nepemeHHble (B 4acTHOCTW, obllee cofepxaHne obnayHol BOfbI) OCTalOTCA
paBHbIMW. B 0bnakax M3 XUIKUX Kanefb YBEAMYEHNe KOHLEHTPALMU 00AauHbIX
Kaneib W MiowWaau NoBepxXHOCTU MPUBEAET K ycuneHuto asb6e40 06MakoB.
370T 3hekT M3BECTEH Takxe Kak 3¢hhekT anbbeno obnakos, repBbiii
KOCBEHHbI  3¢hhekT unn 3¢hbekT Tymum. IT0 B 3HAYUTENbHOA Mepe
TEOpeTNYeckas KOHUENUMs, OT KOTOPOi HEBO3MOXHO ObICTPO 0TKa3aTbCA Nnpu
MpoBeAeHUN HAOMIOZEHUA WAM MPW UCNOMb30BAHUM KOMMIEKCHbIX MOfeneit
MPOLIECCOB BCEACTBIE BbICTPOTbI 11 MOBCEMECTHOCTI ObICTPLIX MOACTPOEK.

ddpekTMBHOE  papguauMoHHoe BosgeinctBue (unm  3cpexT) B
pesynbTaTe B3auMOEIiCTBUI MeXxay aspo3onem u obnakamu (3PBBao)
KoHeuHoe pafuaLyoHHoe Bo3gelicTane (un 3hdekT) B pesynibTaTe BO3MYLLEHNS
a3po30/17, BKINOYaA ObICTPble MOACTPONKM K NepBOHaYaNbHOMY N3MEHEHMIO TEMMOB
(hopMMpOBaHNA Kanenb AN KPUCTanNoB. 3TU MOACTPONKN BKIIOYAIOT U3MeHeHe
Cnbl KOHBEKLMM, SPGEKTUBHOCTM OCAAKOB, JOAM 00MAYHOCTU, CPOKa XKU3HU
W COfiepXaHns Bofbl B 0bnakax, a Takxe (opMUpoOBaHWE WM NMKBUAALMIO
0011a4HOCTY B OTAASIEHHbIX PaiioHaX B Pe3ysibTaTe N3MEHUBLUNXCA LMPKYNALNAIA.

CymmapHoe  3hpekTMBHOE — pafuMaLMOHHOe — BO3fEiCTBME B pe3ynbTate
B3aWMOZEICTBIIA Kak Mexpy a3po3ofiem 1 obnakamu, Tak U Mexzy aspo3osem
1 pagmauveit HasblBaeTCA S¢hGeKTUBHBIM PAaANALNOHHBIM BO3AEACTBUEM
a3po30715 (SPBBao+Bap). Cm. Takxe B3avmoeicTBIe MeX 4y a3p030/1eM
n pagmaymen.

Bentunauuma OOMeH CBOWCTB OKeaHa C r1OBEPXHOCTHbLIM C/I0EM aTMOChepbl,
MpN KOTOPOM KOHLEHTPALMI CBOACTB MPUOAUXAITCA K PABHOBECHBIM 3HAYEHUAM C
atmocgpeport (AMS, 2000), u npolieccami, KOTopble CMocoOCTBYIOT nepefaye 3Tux
CBOWCTB B MyOMHbI OKeaHa.

BepTukanbHblii rpagueHT CKOpOCTb M3MeEHeHWs aTMOCepHOR nepeMeHHON,
00blYHO ~ TemmnepaTypbl, C  BbICOTOW.  BepTuKanbHbi  rPafneHT — cyMTaeTca
MONOXMUTENbHBIM, eC/U NepemMeHHan C BbICOTON YMEHbLUAETCA.

B3aumopeiicTBue MeXAY aspo3onem U paauaymeii Mpsmoe B3auMoZencTBIe
a3p030715 C pafuaLmel Bbi3bIBAET paguaLoHHbIe 3¢hchexTsl. B HacTosliem
LOKIazie NPOBOAMUTCA pa3nnyve Mexay AByMs YPOBHSAMU PaSUaLMOHHOTO BO3AENCTBHA
(nnn achdpexTa):

PapgnauvonHoe  Bo3speiictBue  (unm  3chext) B pesynbTaTte
B3aMMOfecTBUA  MeXpy adpo3onem U papuaumeii  (PBBap)
PaaualoHHoe Bo3/encTBye (MK pasnaLmoHHbli SdeKT, ecnn BO3MyLLEHMe
IMEET BHyTPeHHee NPOVNCXOXeHNe) BO3MYLLEHWS a3p030/1s B pe3ysibTaTe NpaMbiX
B3aNMOENCTBIA MeXZy a3po30sieM W padualmeit, npu STOM BCe 3Koaoruyeckme
nepemeHHble OCTAIOTCA He3aTPOHYTbIMU. TPAAMUMOHHO U3BECTHO B NIUTEpaType
KaK MpsAmMoe aspo30/ibHoe Bo3a[eicTame (1 3¢hekT).

ddbekTMBHOE  papguauMoHHoe  BospgenctBue (wnm  dcpexT) B
pe3ynbTaTe B3auMOAENCTBUI MeXAy aspo3onem U paguaumein (PBeap)
KoHeyHoe papmaLoHHoe Bo3geicTare (1 3hchekT) B pesynbTaTe BO3MYLLEHNA
a3po3onA,  BKO4aA  ObICTpble  TpaHchopmaLyy  NepBOHaYanbHoro
M3MeHeHs paauraLn. Tu TpaHcopMaLmy BKIKOYAIOT M3MeHeHUs 06naqHocTy,
BbI3BaHHble BO3/€ACTBMEM PafMaLMOHHOTO HarpeBaHUA Ha KOHBEKTMBHbIE WM
KpynHomacluTabHble aTMocdepHble LUPKYNALMY, TPAAMLMOHHO V3BECTHblE Kak
M0J1YNPAMOe a3p030JibHOe BO3A[eCTBIE (v S¢heKT).

CymmapHoe  3bdeKkTvBHOE  pafMauUMOHHOe — BO3AeiCTBME B  pe3ynbTate
B3aWMOLENCTBUA KaK Mexgy aspo3onem W obfakamu, Tak W adspo3oneMm W
pagnauvel, UMeHyeTca 3GhPeKTUBHBIM pPagmaLMOHHbIM BO3ZEACTBUEM
a’po30/1  (OPBBap+Bao). (M. Takxe B3aumopencrave — Mexzay
aspo3zosiem u obraakamu.

BHeliHee Bo3peicTBUe BHeluHee BO3OEACTBME OTHOCUTCA K BO3LENCTBYIOLLEMY
(haKTOpY BHE K/TMMaTNHECKOM CLCTEMbI, BbI3bIBAIOLLEMY U3MEHEHUE B 3TON CUCTEME.
K BHeLUHNM BO3L,e/CTBIAM OTHOCATCA U3BEPXEHNA BYJIKAHOB, COSIHEYHAA 3MEHYMBOCTb
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W aHTPOrIoreHHble N3MeHeHNA B COCTaBe aTMOClﬁepbl W 3emJieriosib30BaHuNn.
Op6|/|Taanoe BO3[ENCTBME Takxe ABAAETCA BHELUHMM BO3[ENCTBUEM, NOCKOJIbKY
WHCOJIALMA MEHAETCA B 3aBUCUMOCTU OT OTKJIOHEHMNA Op6VITaJ'IbeIX napameTpos -
SKLEHTPUCMTETA, CKIIOHEHNA 1 NpK NpeLeccMn paBHOACHCTBUA.

BHeTponuyeckuii LuknoH KpynHomacwrabHbiidl (nopsgka 1000 km) LwTopm
B CPEAHVX WM BbICOKWX LIMPOTaX C HU3KUM [aBNeHWeM B LEHTpe W (poHTamu,
XapaKTepn3yoLLMMUCA 3HAUUTENBHBIMY FOPU30HTANbHBIMY FPadeHTaMy TeMnepaTypbl
11 BNAXHOCTI. [NaBHasA NpUyYMHa 3KCTpeMasnbHbIX CKOPOCTelt BETPa 1 CUITbHbIX OCafiKOB,
0CODEHHO B 31MHee Bpems.

BHYTpeHHAA n3MeH4YMBOCTb CM. /I3MeHYMBOCTb KIvMaTa.

BHyTpuTponuyeckas 30Ha KoHBepreHuyuum (BT3K) BHyTputponmyeckas
30Ha KOHBEpreHUMM — 3TO 3KBATOPUaSbHbI/ 30HAMbHbIA NOAC HWU3KOTO [aBneHns,
CUAbHOM KOHBEK LMY W CAAbHBIX 0CAZKOB BOAN3M 3KBATOPA, € CEBEPO-BOCTOYHbIE
naccaTbl BCTPEYAKOTCA C 0ro-BOCTOYHbIMYM NaccaTamu. JTa nosioca nepemMelaetca
COOTBETCTBEHHO CE30HY.

BopaHasa macca O6bem 0KeaHCKOI Bofbl C OMpe/eNisieMbIMi CBOACTBaMU (Temne-
paTypa, CONIEHOCTb, MIOTHOCTb, XMMUYECKUe NOKa3aTeNn), ABNAIOWNMUCA pe3ysibTa-
TOM YHUKanbHOro npoliecca ee 06paszoBaHus. BofiHble Macchl 4acTo onpeaensioTcsa
yepe3 BepTMKaNbHbIA WAW TFOPU30HTANbHBIA IKCTPEMYM TaKOro CBOWCTBA, Kak
CONEHOCTb. MprMepamu BOAHbIX MAcC ABAAIOTCA MPOMEXYTOUHbIE BOAbl CEBEPHON
yactn Tuxoro okeaHa (MBCTO) v aHTapKTUYeCKMe MPoMeXxyTo4Hble Boabl (AMB).

BoaHbIi KR CM. [1100/10rn4eckni LK.

BogHas macca O0bem OKeaHcKo BOfbl C  OnpefensemMbiMM  CBOWNCTBaMM
(Temnepatypa, CONEHOCTb, MMOTHOCTb, XWMWYeckue MoKasaTenu), ABNAOLMMACA
pe3yNbTaToM YHUKabHOrO npouecca ee obpa3oBaHuA. BogHble Macchl 4acTo
ONpefenaloTcA Yepe3 BepTUKasbHbI WU TOPU3OHTANbHBIVE 3KCTPEMyM TaKoro
CBOWCTBA, KaK COEHOCTb. Mpumepammn BOAHBIX MACC ABNAIOTCA MPOMEXYTOYHbIE BOAbI
ceBepHoit YacTyt Tuxoro okeaHa (NPIW- MBCTO) 1 aHTapKTUYeCKUE MPOMEXYTOYHbIE
Bofbl (AAIW - AMB).

BosBpaujaemoe 3HayeHue HanGonbluee (MnM, Kak BapuaHT, HauMeHbluee)
3HayeHre JaHHO MepemeHHON, B CPeHEM BCTPEYaloL|eecs OAMH pa3 3a AaHHbIN
nepuog, BpeneHn (Hanpumep, 3a 10 net). Cu. Takxe /Tepr1os MOBTOPAEMOCTH.

Bo3pywHasa macca O6wwypHas 4actb aTMocthepbl, Npubau3nTeNbHo O4HOPOAHbIE
CBOIICTBA KOTOPOI (1) ONPEAENsioTCA HaXoXAEHNEM HAZL KOHKPETHbIM PErIOHOM No-
BEPXHOCTU 3eman, 1 (2) MOABEPraloTcs CreunduYeckuM U3MEHeHNAM npu nepe-
MeLLEHNN 13 perroHa ncrodHmuka (AMS, 2000).

BopHblii 3kBUBaneHT cHera (B3C) 06bem Xunakoi Bogpl, koTopas obpasosanacs
Bbl, e Obl NOAHOCTBIO pacTaAna Macca CHera.

BonHa Tenna [lepnog aHopmanbHo K
Cwm. Takxe [ToTerieHue.

HeKOM(OPTHO ~ XapKoil  Morogel.

BpeMﬂ JKU3HU BpeMH XU3HU ABNAeTCA 06LLLI/IM TEPMUHOM, UCNONb3yemMbiM ANA
[PasnnyHbIX BPEMEHHbIX MaCLLITa6OB, KOTOprl?I XapakTepusyeT CKOPOCTb NPOLLeccos,
BIVAOLLMX Ha KOHLEHTPaUWO ra3oBbiX npmmecel?l. MOI'yT pasnn4atbCa Cnenytouimne
BPEMEHA XN3HW:

Bpems kpyrosopota (T) (MmeHyemoe Takxe r/106as1bHbIM BpeMeHeM
JKM3HM) — 3TO COOTHOLUEHME Mexpy Maccoi M pesepsyapa (Hanpumep,
ra3o00pa3Hoe COeflHEHME B aTMOChepe) U 0bLLEl CKOPOCTbIO €ro YaaneHns S
13 Hakonutena: T=M/S. [ina Kaxgoro npoLecca yaaneHns MoXeT OnpefenaTbea
0TZeNbHOe Bpems KpyroBopoTa. B 61on0oriv noYBEHHOT0 yrieposa 370 Ha3bIBaeTcs
CpeaHVM BpeMeHEM NpebbIBaHUS.

Bpems nopctpoiiku unu Bpems pearmpoBahus (T,) — 370 BpemeHHON
MacwTab, xapaKTepn3yloLmii 3aTyxaHne MrHOBEHHOTO UMMY/bCa, MOCTYNUBLIErO
B pe3epByap. TepMUH Bpems MOACTPOVKM UCMONb3YeTCA Takxe AnA OnucaHns
V3MeHeHVA Macchl pe3epByapa Mocle CTYMeHYaToro W3MeHeHUs MOLYHOCTY
MCTOYHYMKA. [INA  KONMYECTBEHHOrO OMpefenienns npoLecca pasnoxeHus
nepBOro nopsaaka WCnonb3yeTca MOCTOSHHaA MoJypacriaga Wi pacrnaja.
[lpyroe onpefenexve, oTHocALleeca K konebaHnam kvnvata, CM. B pasfene
Bpems pearvpoBaHuA.

188

,DJIFI NpoCTOTbl MHOTAA BMECTO BpeMeHU I'IO,E{CTpOV?KM ncnonb3yeTca TepMnH
BPEMA XKN3HN.

B npocTbix cnyyanx, Koraa nonHoe yaaneHe CoefuHeHnsa npamo NponopLYOHanbHo
obLeit Macce pesepeyapa, BpemA MOACTPOVKM PaBHO BPeMEHW KpyroBopoga:
T = T, Mpumepom sensetca XDY-11, KoTOpbI YHanseTca n3 atmocthepsbl
TOMLKO B pe3ynbTaTe (hOTOXMMNYECKUX MPOLECCOB B CTpaTocgepe. B bonee
CNOXHbIX Cy4aAx, Koraa B MpoLecce y4acTBYeT HECKONbKO Pe3epByapoB Wu
Korfia yfaneHne HenponopLyoHanbHo obLyeit Macce, paBeHcTBo T = T, 6ofblue
He cobnopaetcs. KpaitHum npumepom sensetca guokcu yriepoda (CO,).
Bpewms ero kpyroBopoTa COCTaBNAET BCEro OKOMO YeTbipex fIeT B Ciy ObICTPOro
npouecca obMeHa Mex[y aTMOCthepoit 1 0KeaHOM 1 3emHoii roToir. OHako no
MPOLUECTBIM HecKobKMX NleT Bonbluad vacTe CO, BO3BpaLLaeTcs B aTMocdepy.
Takum obpasom, Bpems nogctpoitkn CO, B aTMocdepe hakTyecku onpesensercs
CKOPOCTbIO yAaNeHuna yriepofia U3 NoBepxHOro CJ10A OKeaHoB 11 ero nepemelLLeHua
B Oonee rnybokue cnou. Xota Bpems noactpoikun CO, B aTMocdepe moxet
coCTaBnATb MpubnusutensHo 100 net, dakTyeckas NOACTPONKA MPOUCXOAUT
ObICTpee Ha HayanbHOM 3Tane W MeffieHHee Ha Nocnefylolmx dTanax. B cnyyae
metaHa (CH,) Bpems NOACTPOAKN OTAMYAETCA OT BPEeMeHW KpyroBopoTa,
MOCKOSbKY YAiaNeHNe NPOMCXOLNT rNaBHbIM 00pa30M 3a CHET XUMUYECKON peakLmn
C pagnkanom rufpokcunbHoi rpynnbl OH, KOHLEHTpaLma KOTOporo 3aBucuT ot
KoHUeHTpayuu CH,. Mo3Tomy ckopocTb yaanerna MeTaHa S HenponopLvoHanbHa
ero obuien macce M.

Bpems xusHu B atmoctepe CM. Bpenis xu3Hu.
Bpems kpyrosopota CM. Bpems Xu3HU.

Bpems pearupoBaHus Bpems pearnpoBaHns UM BPEMS MOLCTPOMKM — 3TO
BPEMs, KOTOpoe TpebyeTcA K/IMMAaTMYECKOM CuUCTeMe WAN ee KOMMOHEHTaM
ANA TOro, 4Tobbl CHOBA YPaBHOBECWTBCA B HOBOM COCTOAHMM MOCAe MpeKpaLleHua
BO3[NCTBIS, 0BYCTIOBNEHHOTO BHEWHNUMK npoueccamu. OHO BecbMa pasfnyaetcs
INA Pa3NMYHbIX KOMMOHEHTOB KJIMMATUYECKO CUCTEMbl. Bpems pearupoBaHua
TPOMOChepsl  OTHOCUTENIBHO KOPOTKOE — OT [JHe L0 Hepenb, TOTAa Kak
cTpaTocghepa [OCTUraeT pPaBHOBECHOE COCTOAHWE BO BPEMEHHOM MaclTade,
KaK MpaBWio, 3a HeCKONbKO MecALeB. B cuny ux BONbLUOK TernoeMKocTi Bpemst
pearnpoBaHis OKEeaHOB ABNAETCH ropa3fo Oonee AANTENbHbIM: 06bIYHO AECATUNETNS,
a WMHorZa 1O CTOMETUA wawn ThicAyenets. MoSTOMy BPeMA pearupoBaHMA BecbMa
COMPAXEHHOI  CMCTeMbl  “NOBEPXHOCTb—Tponocepa”  ABAAETCA  KOPOTKMM MO
CPaBHEHMIO CO BPEMEHEM pearnpoBaHns CTpaTochepsl U OMPedenseTcs rnaBHbIM
00pa3om okeaHam. briocghepa MOXeT pearpoBatb bbICTpO (Hanpumep, Ha 3acyxu),
OHaKo ee pearypoBaHiie Ha N3MeHeHWs B pe3ynbTaTe BO3LEICTBNIA Takke ABNAETCA
BeCbMa MefJIeHHbIM. CM. Bpems Xu3Hu LA JPYroro OonpefeneHns BpemeHu
pearnpoBaHis MPUMEHUTENBHO K CKOPOCTM MPOLIECCOB, BANSIOLLNAX HA KOHLEHTPALMIO
ra30BbIX MPUMeCe.

Bbi6pocbl, 0GycnoBneHHble  WCKOMAeMblM  TOMJIMBOM  BbiGpochl
MapHMKOBLIX ra308 (B 4acTHOCTM, AMOKCMZAA yr/1epofa), ApyruX rasosbix
npuMeceit 1 aspo30/1e/ B pesybTate CKUraHus TOMnBa, JOBLITOro U3 3anexei
1CKOMAeMoro YriepoaHoro TOMMBa, HanpuMep HedyTv, NPUPOAHOTO rasa 1 yris.

BbiBogHON nemHUK JlegHuK, O0ObIMHO HaxoZAMWMACA MeXAY CKaNbHbIMM
CTeHamU, KOTOpbIA ABAAETCA YACTblO J1€4FHOM00 LUYMTa W ero cTokoM. CM. Takxe
JlegsaHow noTox.

Fanoupoyrnesopopopbl CobupaTesibHbliii  TEPMUH  AnA  rPyNnbl - YaCTUYHO
raforeHN3NPOBaHHbIX  OPraHUYeckUX  COBAMHEHWIA,  KOTOpbI  BK/OYaeT
xnopdropyraepogs! (XDY), rugpoxnopdropyrnepoasl (FX®Y), ruapodtopyrnepogsl
(F®Y), rannoHbl, METUNXAOPUE 1 METUAOPOMAUE,. MHOrMe 13 ranonzoyrneBofopOLoB
06nafaloT oTeHLmanamm rinobasbHoOro noTernieH1A. Xnop-nopomcogepxatime
rafonaoyrNeBOA0PO/bI TAKXKE YHACTBYIOT B UCTOLYEHUN O30HOBOIO CJIOA.

TanoknuH Cnoii B cTonGe okeaHcKoi BOfibl, B KOTOPOM COJIEHOCTb 6bICTpO MeHAeTCA
B 3aBMCMMOCTN OT I'J'Iy6VIHbI. 06bl4HO Gonee coneHas BOAa ABNAETCA 6onee NOTHOM 1
HaxoauTca Huxe C10A MeHee CONeHoM BOAbI. B HEKOTOpPbIX YacCTAX OKeaHa B BbICOKMNX
LMpOTax MoBePXHOCTHbIE BOAbI MOryT ObITb XxoJiogHee FJ'Iy6IAHHbIX BOL, W 3afaya
ranokKINHa 3aKkto4aeTca B noanepXxaHun CTabUNbHOCTY CTOM0a BOZbl N N301MPOBaHMM
NOBEPXHOCTHbIX BOA OT I'J'Iy6I/IHHbIX BO[. CMm. Takxe T@pMOKﬂMH.

Fanocrepuyeckuii Cm. V3veHeHye ypoBHA MOPA.



Feomp SkBNNOTEHLMaNbHaA NOBEPXHOCTb, UMEIOLLAA OfHAKOBbIN reonoTeHLan Ha
KaXfoii LWMpOTe W JONroTe BO BCeM Mupe (reofe3ncTbl 0603HayatoT 3TOT NnoTeHuman
nocpeacteom WO0), koTopass fiydlle BCero annpoKCUMWPYeT CPEaHMI YPOBEHb
MOPA. OHa ABNAGTCA 3TaNOHHOV NOBEPXHOCTHIO ANA U3MEPEHIA BbICOTbI. Ha npakTuke
CyLLLeCTBYET HecKonbKO BapUaHTOB OMpefeneHna reoufga B 3aBUCKMOCTM OT TOrO,
Kakum 06pa3om B reofe3nyeckinx WCCIELOBaHUAX PaACcCMATPUBAETCA MOCTOAHHbINA
NpUAMB (FPaBMUTALMOHHbIA MPUANB C HYNEBOV YacToToN nog Bo3deicTBreM ConHua
1 JIyHbl).

T eOMHXXUHUPUHT [ e0VHXVHAPUHT 03HAYaeT LMPOKMiA HabOp METOLOB U TEXHOMOTUA,
UENblo  KOTOpbIX  ABASETCA  MpeAHaMepeHHoe  M3MeHeHUe  KJIMMAaTUYeckom
CUCTEMbI, C Tem 4TOObl CMAMYNTL BO3AENCTBUA M3NMEHEHMS KivMaTa. 3afadeit
BOSLUMHCTBA, HO He BCEX 3TUX METO/0B ABAAETCA MO0 (1) yMeHbLIEHNE KONNYECTBA
MOrIOWEHHON CONHEYHOM 3HEPrM B KIMMATWYeCKoi cucteme (PerysivpoBaHiie
COJIHEYHOV  paavauymyy) wan (2) yBennYeHe Yncia YACTbIX MOTMOTUTENel
yrnepoga M3 atMocghepsl B Maclitabe, [LOCTAaTO4HO KPYMHOM ffist TOro, 4TOGbI
W3MEHUTb KIUMAT (yAaneHue auokcuaa yrnepo/a). [naBHoe 3HauyeHre nMeiT
MaclTab u LeneHanpasaeHHoCTs. [ByMs KIIOYEBbIMY XapakTepuCTKaMi MeTof08
FEOVHXMHUPIHIA, BbI3bIBAIOWMMA 0COOYI0 03a604EHHOCT, ABASETCS TO, YTO OHU
MCNONb3YIOT MK 3aTPArMBaloT KMMaTUYeckylo cuctemy (Hanpumep, atmocdepy, cyly
WM OKeaH) B r106aNbHOM UK PernoHanbHOM Maclutabax u/wnm Mornn Gbl 0KasbiBaTh
CYLIeCTBEHHbIE  HEMpPeHaMepeHHble BO3AEACTBAA 33 MpefefiamMu  HaUMOHANbHbIX
rpaHnL. [eOUHXMHUPUHT OTMYAETCA OT W3MEHEHWA MOrofbl WM 3KONOTMYecKoro
WHXWUHMPUHTA, OHAKO rpaHmMLa MoxeT ObiTb HeveTkon (IPCC, 2012, p. 2).

FeocTpochnueckue BeTpbl MM TeueHUs Betep UM TeyeHne, HaXoLALLNeCs B
PaBHOBECUY C FOPU30HTASIbHBIM FPaAMEHTOM JaBIEHUs 11 CUiol Kopronnca 11 no3tomy
He monagaiolye nog BAMAHWE TpeHUiA. Takum obpa3om, JaHHbIA BETEP WK TeyeHue
NpAMO NapannenbHbl 1306apam, a X CKopocTb NPONOPLMOHabHA FOPU30HTaNbHOMY
rPagMeHTy daBieHns.

FeTepoTpochHoe pAbixaHMe [lpeobpa3oBaHMe OpraHNYeckoro BellecTBa B
AMOKCUL Yr/ieposa opraHin3aMami, MHbIMI HeXenu aBTOTPO(HbIE OpraHi3Mbl.

rMHpOK!IIIIMaT YacTb K/IMaTa, OTHOCALLAACA K rMApPoNIOrMn pervoHa.

Fmpponoruyeckuin uMKA Lk, Bo Bpems KOTOPOro BOZa MCNapsieTcs U3 OKeaHoB
W C MOBEPXHOCTW CylM, MEPEHOCUTCA Haf 3emnell B pesynbTate aTMocdepHoii
LVPKYNALMM B BILE BOLAHOMO Napa, KOHAeHcUpyeTcs, dopmupys obnaka, Bbinagaet
Haf, OKeaHoM 1 CyLleit B BUAE LOXAA UMW CHEra, KoTopble MOryT ObiTb MepexBayeHbl
Ha Cyle fiepeBbAMU W PacTUTENbHOCTbIO, 06pasyeT CTOK Ha MOBEPXHOCTU CyLUW,
MPOHUKAEeT B TOYBY, MOMOSHAET TPYHTOBbIE BOABI, CTEKAET B BOLOTOKM W B
KOHEYHOM WTOre BrajaeT B OKeaHbl, 113 KOTOPbIX OHa OyieT BHOBb MCMapATLCA.
Pa3nnyHble CUCTEMbI, Y4acTBylOLiMe B TMAPONOTUYECKOM LnKNe, 0ObIYHO Ha3blBAOTCA
FUZPONOrYECKUMI CUCTEMAMU.

ppocthepa KoMMNOHEHT  K/IMMATUYECKOM — CUACTEMbI,  COCTOALMA U3
MOBEPXHOCTHBIX 11 NOA3EMHbIX BOJ B XWUAKOM COCTOAHMM, Takux Kak OKeaHbl, MOpS,
peKu, MpecHOBOAHbIE 03epa, NoA3eMHble BOAbI W T.[4.

FuncomeTpus PacnpefieneHiie y4acTKOB 3eMHOI MOBEPXHOCTM CyLUM WU Nbja C
Y4ETOM X BbICOTbI.

FmoGanbHoe noTyckHeHMe [NobafbHOoe MOTYCKHeHWe O3HayaeT MaclTabHoe
YMeHbLUEHWE — COJTHEYHOU — pajvaliy, — LOCTATLIeR  MOBEPXHOCTW  3eman
npubausuTensHo ¢ 1961 no 1990 rr.

TonoweH [010LeHOBbIN NePUOA—3TO NOCIEAHNI 113 ABYX NEPUOAOB B HeTBELTUYHOM
cncTeme, KoTopblid Havancs 11,65 Toic. neT ToMy Hasag (o 1950 r.) v npogonxaercs B
HacTosiLLee Bpems. OH 13BeCTeH Takxe kak Mopckas mnzoTtornHas cragus (MUC)
1 W TeKyLUMI MeXIE[HNKOBBIV Mepuos.

Fopopckoii octpoB Tenna (FOT) OtHocuTenbHO Oonee Tensble YCI0BNA B rOpoge
MO CPaBHEHMIO C OKPYXAIOLLMU CENbCKUMI PailoHaMK, CBA3aHHbIE C M3MeHeHUAMM B
CTOKE, BO3LEMCTBUAMM Ha YepxaHue Tenna u U3MeHeHAMN a/1b0e0 NOBEPXHOCTU.

T®Y Cm. [asougoyrieBooposb!.
T®XY Cwm. [anomg0yrineBon0posl.

lanbHAs KoppenAunoHHas BA3b (TaTCTUYeCKas CBA3b  KIMMATUYECKNX
nMepeMeHHbIX MeXay BecbMa YyAaneHHbIMM [Apyr OT fpyra, reorpaguyecku

Inoccapui

3aDUKCUPOBAHHBIMIA  TEPPUTOPUANbHBIMIA  30HAMU.  VICTOYHMKOM  J@nbHix
KOPPESIALMOHHbIX CBA3E ABNAIOTCA OTPOMHbIE NPOCTPAHCTBEHHbIE CTPYKTYpbI, Takie
KaK COMpsXeHHble MOAeNN M3MeHYNBOCTH OkeaHallaTmocheps! 8 macwtabax
bacceiiHa, BONHOBas cuctema PoccOn, CTpyiHble TeYeHUs B CPefHUX LUMpoTax U
TPAEKTOPUM LMKIIOHOB U T. fi. CM. Takxe Mogesib KOppesiaLMOHHOL CBSA3N.

JlayHCKeWnuHr [layHCKenMHT — 3T0 MeTOg, MonyYeHns MHOpMaLMn MecTHOro-
perroHanbHoro mactwraba (10—100 km) nocpepscTBom bonee KpynHOMACLITabHbIX
MOZieNneit Unn aHann3oB iaHHbIx. CyLiecTBYIOT [1Ba OCHOBHbIX MeTOAA: MHAMUYECKUIA
JaYHCKEVIMHT W SMIIMPUYECKMI/CTaTUCTUYECKM  JayHCKEVIAHT.
[lvHamnyeckninc -~ MeTof  UCMONb3yeT  BbIXOAHblE  [aHHble  PerviOHaslbHbIX
vogenei kavumata, rnobanbHbiX MOgfeneil C nepeMeHHbIM MPOCTPAHCTBEHHbIM
pazpeLueHem i robanbHbix MOAenei ¢ BbICOKUM paspeLueHiem. MocpeacTBom
MeTOf0B 3MNMPINYECKOr0/CTaTCTUYECKOTO JaYHCKeMNHIa NoNy4aloT CTaTucTuyeckne
3aBUCMMOCTH, KOTOPblE CBA3BIBAIOT KPYMHOMACLITabHble aTMOCepHble nepemeHHble
C MepeMeHHbIMU MeCTHOro/pernoHanbHoro kiarmata. Bo Bcex ciydasx KavectBo
paboyeit Moaenn No-NpexHeMy ABAETCA CYLLECTBEHHbIM OrpaHuyeHeM ANs KayecTsa
NHOPMALK, fieTanm3aLma KOTOPOi NOBbILIAETCA MOCPEACTBOM JAyHCKEANNHTa.

[uanasoH mopenu [lpefenbl 1ny AMana3oH pe3ynbTaToB, MONYYEHHbIX MpW
NOMOLLUYM  KIUMATUYECKMX MOJEsIer, TaKuX Kak pe3ynbTaTbl, COOpaHHble
ans 3tana 5 Mpoekta Mo cpaBHeHWIO conpsxeHHblx mogeneit (CMIP5). 31o
He obs3aTenbHO obecneynBaeT BceobbeMMOWYIO 1 (HOPMAsbHYIO  OLEHKY
HeornpeaeneHHOCT B 0OPaTHbIX CBA35X, BO3LEACTBAN UMW POEKLMSX,
Zaxe Korja OHW BbipaxeHsl B LdpoBoi popme, Hanpumep, NocpescTBOM pacyeTa
CTAHOAPTHOrO OTKJIOHEHWA OTBETHbIX peakuuii Mofenei. [na KoaumyecTBeHHOro
onpefeNieHns HeonpefeneHHocT TpebyeTcs cBofHas NHdopMaluns o pesyabTatax
HabniofeHni, GU3NYECKMX OrpaHNYEHUAX 11 MHEHIAX 3KCMEPTOB, C UCTOSIb30BaHNEM
Npy 3TOM CTaTUCTNYECKOR Ba3bl.

Amnatomen Bozopocnn, pasmep KOTOPbIX CPaBHUM C YaCTULAMW 1A, XMBYyLiNE
B MOBEPXHOCTHbIX BOfAX 03ep, PeK M OKeaHoB W 0OpasyioLLye MaToBble PaKOBIHI.
PacnpoctpaHeHue nx BB B GonbLUNX r1y61HaX OKeaHa YacTo

Avokcup yrnepopa (CO,) a3 ecTeCTBEHHOr0 NPOMCXOXAEHMA, @ Takke NoOOYHbIN
MPOZYKT CropaHUs UCKOMaemblX BWAOB TOMAMBA 13 UCKOMAEMbIX YrNepoANCTbIX
OTNIOXEHNI, TakuxX Kak HedTb, ra3 1 yrosib, CropaHus OMOMAacchl, V3MEHEHN B
3eMJI1er0sIb30BaHMY 1 NPOMBILNEHHbIX MPOLECCOB (Hanpumep, MPOM3BOACTBO
emeHTa). OH SBNAETCA OCHOBHBbIM aHTPOIMOrE€HHbIM apHUKOBBLIM a30M,
BNMAIOLLMM Ha PafMaLyMOHHbIA OanaHc 3emnn. 3TO 3TANOHHbIA ras, no KOTOpoMy
M3MEpSIOTCA Apyriie MapHUKOBbIE asbl, U MO3TOMY €ro r10TeHLMas r7100aabHOro
roTerieH1s pasex 1.

[AvHamnuyeckaa cucrema [lpouecc WaM COBOKYMHOCTb MPOLLECCOB, 3BOMOLMA
KOTOpbIX BO BpEMeHU orpefensetcs HabopoM AeTepMUHMPOBAHHbIX (U3MYECKIX
3aKOHOB. KimmaTtmyeckas cucTemMa ABNAETCA OAMHAMMYeCKon cuctemon. Cwm.
Takxe Pe3koe u3MeHeHmne KaumaTta, XaoTu4HbIA, HennmHemHocTb W
lNpesckasyemocTb.

[AnvuHHOBONHOE usny4YeHue CM. 3emHas paguaLms.
LouHpycTpnanbHblit CM. [1pOMbILLIIEHHASA PEBOJTIOLMA.

JocroBepHocTb O60CHOBAaHHOCTb BbIBOAA, OMpPefenseMas TWMOM, KOSNYeCTBOM,
KayecTBOM 1 MOCIEZ0BATENbHOCTBIO [OKA3aTENbCTB (HampuMep, MeXaHUCTUYeckoe
MOHUMaHWe, Teopus, [AaHHble, MOLENM, SKCMepTHoe 3akiiodeHne) W CTeneHb
COrN1acoBaHHOCTN. JIOCTOBEPHOCTb BbIPAXAETCA KOMMYECTBEHHBIMU MOKa3aTensmu
(Mastrandrea et al., 2010). Ctenenn poctoBepHocT cM. puc. 1.11, a nepeyeHb
KOMMYECTBEHHbIX MOKa3aTeneln pasgornogobus oM. Tabamuyy 1.1. Cm. Takke
HeorpeeneHHOCTb.

[peBecHble Konbua KOHLEHTpUYeCKMe  KOJbLa  BTOPWUYHOW  [|PEBECUHbI,
BUAVMbIE MpU MOMepeyHoOM paspese CTBOJIA APeBECHOrO pacTeHuA. PasHnua Mexay
MOTHOW, MEXKIETOYHOW APEBECMHON OLHOTO Ce30Ha U KPYMHOK/IETOYHON BeCceHHer
[LpeBeC/HON CrefyioLLeil BeCHbI MO3BONAET OLHUTb BO3PacT fiepesa, a LWnpUHY 1am
MAOTHOCTb KOMeL, MOXHO CBA3aTb C TaKMMKM NapameTpamu KinMara, Kak Temnepartypa
11 KOAMYEeCTBO 0CafKoB. CM. Takxe KOCBEeHHbIV oKa3aTe lb.

MAbixaHue [lpolecc, NOCPELCTBOM KOTOPOro MBble OpraHu3Mbl MpeobpasyioT
OpraHn4eckoe BELLECTBO B JMOKCK/ YI/1epo/a, BbICBODOXAA SHePruio N noTpebnss
MOAEKYAAPHbIA KUCTIOPO,
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Inoccapun

Eguuuua flo6cona (EM) EnvHuua v3mepens obLlero Konmyecta O30Ha B
BepTMKabHOM CToNbe Haf MoBepxHOCTbio 3emnun (0OLyee cofepikaHue O30Ha
B BepTuKabHOM rpogusie atmocgepsl). Konnyectso egunnl, [lobcoHa — 370
TOJIMHA, V3MepeHHan B efnHuuax 107 M, kotopyto nmen Obl cTonb 030Ha, ecin Obl
OH ObIN CXaT B 0V paBHOMEPHOI NAOTHOCTY Npy AasaeHnn 1013 rMa v Temnepatype
0 °C. OgHa E[l cootBeTcTBYET CTONOY 030Ha, comepxatiemy 2,69 — 102 monekyn Ha
KBaZpaTHbI MeTp. TUNOBOE 3HayeHWe KONMYeCTBA 030Ha B CTONOE aTMOCHeph
3emnm — 300 E/l, oiHaKo oHO BecbMa BapyabesbHo.

Xapkuit nepuop [lepnof aHopmanbHO Xapkoi norogbl. COOTBETCTBYyiOLLME
VHAEKCbI CM. BO BCTaBke 2.4. Cm. Takxe BosiHa Teriia.

3akucneHne okeaHa OKUCIeHMe OKeaHa O03HayaeT MOHWXeHWe pH okeaHa B
TeYeHNe [ANUTENbHOrO Meprofa BpemeH, 00bl4HO fecaTuneTiti unu Gonee Toro,
KOTOpOE BbI3bIBAETCA MaBHbIM 00pa3oM Or/I0LLIEHEM AUOKCUAA Yriepoa u3
aTMOChephbl, 0AHAKO TakKe MOXET ObITb BbI3BaHO f0OABNEHMEM WU N3BIEYEHNEM
IPYrX XVMUYecknX BeLLEeCTB U3 OKeaHa. AHTPOMOreHHoe 3akucieHne okeaHa
03HayaeT yMeHblUeHWe KOMMOHeHTa pH, Bbl3BaHHOe [eATENbHOCTBIO YenoBeka
(IPCC, 2011, p. 37).

3akucb azorta (N,0) OfvH U3 WeCTU MapHMKOBLIX ra30B, BbIOPOCHI KOTOPbIX
NoAnexar CoKpalleHuio B COOTBETCTBUM C KMOTCKVM [POTOKOIOM. [NaBHbIM
AHTPOMOreHHbIM  UCTOYHMKOM 3aKUCW a30Ta ABNAETCA CebCKOe XO3ANCTBO
(noysa 1 ybopka, XpaHeHue 1 UCNOMb30BaHWe HaBO3a), HO BaXHaA JONA NPUXOAUTCA
TaKXe Ha 04YMCTKY CTOYHBIX BOJ, OKUraHue 1ckonaemblx BUAOB TOMNBA 1 XUMUYeckue
MpoMBbILLAIEHHbIE MPOLieccl. 3akich a3oTa 0bpa3yeTca Takxke ecTecTBeHHbIM 00pa3oM
113 Len10ro pAna b1onoruyeckix UCTOHHIKOB B MOYBE 11 BOAE, 0CODEHHO B pe3ynbTaTe
LeliCTBUA MUKPOOPraH3MOB BO BNaXHbIX TPOMUYECKMX JTECaX.

3anac Cv. Pesepsyap.

3anacbl Bofbl Ha cywe Boga, XpaHALAAca Ha Cylle, MOMUMO BOZb! B JIEAHMKAX
W NedsHbIX LyMTax (TO ecTb BOAA, XPaHAWAACA B pekax, 03epaX, BOAHO-
BONMOTHBIX YroAbsX, BaZO3HOW 30HE, BOJOHOCHBIX TOPU3OHTAX, Pe3epByapax, CHere
W MHOrosieTHe/i mMep3soTe). [13meHeHns B 3amacax BOAb CyLUW, Bbi3BaHHble
KNMMAaTOM U ieSTeNbHOCTbIO YesloBeKa, CNOCOBCTBYIOT M3MEHEHMIO YPOBHS MOPS.

3acyxa [leprof, aHOMasbHO CyX0id MOrofbl, [OCTAaTONHO JJIUTENbHbIIA 715 TOFO, Y4TOObI
BbI3BaTb CEPbE3Hbli TUAPONOrAYeCKNi AnNcOanaHc. 3acyxa — 3TO OTHOCUTESNbHbIN
TEPMUH, 11 MO3TOMY NMpu NI06OM 0BCYXZIEHAM C TOYKM 3peHus fedmunTa 0capkoB
HeoOXOAMMO YKa3biBaTb KOHKPETHBI 00CyXaaemblii BUA LeATENbHOCTH, CBA3aHHON
C ocagkamu. Hanmpumep, HexBaTka OC3ZKOB B BereTalLMOHHbIA Mepuog yxyalwaer
YPOXaNHOCTb CENbCKOXO3ANCTBEHHbBIX KYNbTYP MY (YHKLMOHMPOBAHUE SKOCUCTEMbI
B L|eSI0M (B pe3y/bTaTe 3acyxu, BAMAIOLLEN Ha B/IaXKHOCTh [10YBbI, IMEHYEMON Takxe
Ce/IbCKOXO3AVMCTBEHHOM 3aCyxo), a B NepUOS, PEYHOrO CTOKa U unbTpauuu
CTOKa CKa3blBAeTCA Ha BOLOCHaOXeHNN (rygposiornyeckas 3acyxa). Ha usmeHenus
3arnacoB MOYBEHHOM BNIaru M NoA3eMHbIX BOZ TakXe BAMAET ycuneHue dakTnyeckon
3BaMoTPaHCpPaLMy B COYeTaHNM C COKpalljeHremM obbema 0CafikoB. [epuog
aHOpManbHOro  JednumMTa 0CAAKOB OMpelensieTcs Kak MeTeoposiormyeckas
3acyxa. Mera3zacyxa — 3T0 BeCbMa MPOJOSXMTEbHAA U MOBCEMECTHas 3acyxa,
KOTOpast AANTCA ropasfo Aofblie 06bIYHOMO, Kak MPaBuMio AecsTb unu bonee ner.
Co0TBETCTBYIOLL/E MHAEKChI CM. BO BCTaBKe 2.4.

3emnenonb3oBaHue n M3MeHeHus B 3emMsenoNb30BaHNU
3emsieronib30BaHMe  03Ha4aeT — COBOKYMHOCTb — MepOMpUATUA,  AeATeNbHOCTY
W BBOAMMbIX PecypcoB B Mpefenax [aHHOTO BWAA PaCTUTENbHOTO MOKPOBa
(komnnekc paboT, BbINOAHAEMbIX N0AbMY). TepMUH 3emsiernosib30BaHMe Takxe
1ICNONb3YETCA B 3HAYEHUN COLMANbHO-3KOHOMUYECKIX 3aiay, AN PeLUeHrs KOTOPbIX
OCYLLeCTBNAETCA ynpaBeHne 3emeslbHbIMU pecypcamy (HanpuMep, OpraHu3auma
nacTOULLHOTO  X03A/CTBA, 3aroTOBKA JecOMaTepuanoB W OXpaHa MpUPOABI).
VI3meHeHVA B 3eMJ1eros1b30BaHMM — 3T0 U3MEHeHUA MeTOZOB WCMOMb30BaHNA
VAW YNpaBfieHs 3eMenbHbIMU  pecypcamit JIIOfbMI, KOTOpble MOTYT NpUBECTY
K M3MEHEHWIO pacTUTENbHOrO MOKPOBA. M3MeHeHMe pacTUTeNbHOrO MoKpoBa W
npakTUKN 3eMenonb3oBaHNAs MOXeT CKa3aTbCa Ha asibbefo 10BEPXHOCTH,
3BanNoTPaHCIMPaLMM, UCTOYHUKAX W MOr/IOTUTENAX MapHUKOBLIX a3oB
VAU JpYriX CBOMCTBAX K/IMMAaTUYECKOM CUCTEMbI W, KaK CIeACTBUe, OKasaTb
pafuaLoHHOe BO3feACTBIE W/UAN ApYroe BAVAHWE Ha K/IMMAT Ha MECTHOM Wnu
rnobansHoM yposHe. CM. Takxe goknag MUK “3emnenonb3oBaHue, n3MeHeHns B
3eMJ1enosb30BaHnm 1 flecHoe xo3saicTeo” (MIMNK, 2000 rog).
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3emHan paguauma PagnaLmsa, 1cnyckaemas noBepxHOCTbi0 3eMnn, aTMocghepos
1 obnakamn. OHa M3BeCTHa Takxe MOf, Ha3BaHWEM Tery1I0BOM WMHPaKpPacHoOM
WM J/IMHHOBOJIHOBOU pajmaLmy, N ee HeobXOLMMO OTAMYaTb OT BAUXHero
VH(PAKPACHOrO  M3NyYeHWs,  ABAAIOLLErocs  YacTblo  COSIHEYHOTO  CreKTpa.
VIHGbpakpacHoe n3/1yqeHue, B LENOM, MMEET YeTKO OnpefieieHHbIi A1ana3oH AnH
BOJH (CIEKTP), KOTOPbI BoNbLUE, YeM fAIMHA BOSHbI KPAacHOro LiBeTa BIAUMOIA 4acTy
cnekTpa. CnekTp 3eMHON paauaLn NPakTU4ecKy NOIHOCTbIO OTAMYAETCA OT CnekTpa
KOPOTKOBOSIHOBOrO  W3MlyYeHUA WU COJTHEYHOM pasmaLyu, 4To 0byCnoBneHo
pasHuLelt Temnepatypbl Mexay ConHuem 1 cuctemoii 3emaa—atmocdepa. CM. Takxe
VicxopAaLyee fIMHHOBOJTHOBOE U3JTyHeHMe.

30Ha KOHBepreHUuu B 10)KHOI Yactu Tuxoro okeana (3KIOT) Monoca Ha
HUXHEM YpOBHE KOHBEpreHUmu, 061aYHOCTI 1 0CaKOB, NPOCTVPAIOLLAACA OT Tersblx
BOJ, 3aMafHoi Yactu TUXoro okeaHa B 10r0-BOCTOYHOM HanpasnieHuu K OpaHLy3ckoi
MonuHesnn, KoTopas ABNAETCA OAHON W3 Hanbosnee 3HAYMTENbHBIX XapaKTepuCTUK
cy6Tponuyeckoro kavmarta tOxHoro nonywapus. OHa MMeeT HekoTopble obuime
XapakTepuctukn ¢ BT3K, ofHako ABnseTcA Gonee BHETPOMMYECKON MO CBOEMY
XapakTepy, 0CO6eHHO K BOCTOKY OT JIHUI CMEHbI JaT.

Wepapxus mogeneit Cv. Mozesis kvivata (CnekTp nav nepapxus).

N3meHeHne Knumata l3meHeHne KaMMaTa O3HayaeT U3MeHeHWe COCTOAHWA
KIMMaTa, KOTOPoe MOXeT ObITb OnpefieNeHo (Hanpumep, C MOMOLLbIO CTaTUCTUYECKNX
TECTOB) Yepe3 N3MeHeHA B CPeHNX 3HaYEHNAX U/nn BapnabenbHOCTY ero napaMeTpoB
11 KOTOPOE COXPaHAETCA B TeyeHWe ANUTENbHOrO Nepuofa, 00bl4HO JecATUNeTUA unn
bonblue. V3MeHeHne KMMaTa MOXET ObiTb BbI3BaHO eCTECTBEHHbBIMU BHYTPEHHUMM
npouyeccamm WAM  BHELUHVMY — BO3AEUCTBUAMM, TakKUMW  KakK  MOAyAALuMM
COJTHEYHbIX LyMIKII0B, N3BEPXEHA BYJIKAHOB 1 MPOJOSIXUTENbHbIE aHTPOMOreHHbIE
V3MeHeRVA B COCTaBe aTMOChEPh! AV B 3eMnenoNb3oBaHuu. CnepyeT MeTh B BIAY,
410 PamMoyHas KOHBEHUMS 06 uaMeHeHuu kaumaTta (PKMKOOH) B ceoeit
cTatbe 1 onpefenseT M3MeHeHWe KnuMata CiefylowuM obpasom: ... U3MeHeHue
KnnmaTa, KOTOpoe MpAMO WM KOCBEHHO ODYC/IOBNEHO LeATENbHOCTHIO YenoBeka,
BbI3bIBAIOLLEN M3MeHeHVA B COCTaBe rnobanbHoi aTMocdepbl 1 HakNafplBaeTcA Ha
eCTeCTBeHHble KO/1e0aHVs KIMaTa, Habniofaemble Ha NPOTAXEHUI CONOCTaBUMbIX
nepuofoB BpemeHn”. Takum obpasom, PKUKOOH npoBogut pasnuyve mexay
M3MeHeHVeM KauMaTa, OOYCNOBREHHbIM [ieATeIbHOCTbIO YeNoBeka, W3MeHsloLLeN
COCTaB aTMoCepbl, 1 W3MEHYMBOCTBIO KnuMaTa, OOYCNOBNEHHOW eCTecTBEHHbIMM
npuinHamn. CM. Takxe Hen3bexHOCTb u3MeHeHus Kavumata, ObHapyxeHue
1 YCTaHoBJIeHWE MPUYMH HAOMIO[aEMbIX U3MEHEHUH.

WN3MeHUYMBOCTb KIMMaTa VI3MeHYMBOCTb KIIMMaTa 03HavaeT KonebaHns cpesHero
COCTOAHWA 11 ipYruX CTaTUCTUYECKNX NapaMeTPoB (Takux, kak cpefHue KBagpaTuyHble
OTKJIOHEHNA, BCTPEYAeMOCTb IKCTPEManbHbIX ABNEHWA W T.[.) K/MMaTa BO BCeX
MPOCTPAHCTBEHHbIX U BPEMEHHbIX MAaclUTabax, BbIXOLAWMX 33 Npedenbl
OTZESIbHbIX METEOPONIOTMYECKNX ABJEHMIA. 3MEHYMBOCTL MOXET ObiTb 00yC/IOBNEHA
€CTECTBEHHbIMY ~ BHYTPEHHUMM  MpoLieccaMn B K/IMMATU4eCcKol — cucTeme
(BHYTDEHHSAS  M3MEHYMBOCTb) WAN  KONebaHUAMN BHELLHEro ecTecTBEHHOro
WIN aHTPOMOreHHOro BO3AENCTBUA (BHELLUHAS M3MEHYMBOCTb). CM. Takxe
VI3meHeHwne knvumara.

W3meHeHne YpPoOBHA MOPA YpoBeHb MOPA MOXET MEHATbCA Kak rnobanbHo,
Tak W nokanbHo, BcneactBue (1) m3meHeHnid hopmbl OacceliHoB okeaHoB, (2)
M3MeHeHUst obbema OkeaHa B pe3ynbTaTe M3MEHEHWS Macchl BOAbl B OKeaHe, W
(3) u3meHeHnit obbema OkeaHa B pe3ynbTaTe W3MEHeHWA MAOTHOCTM OKeaHCKoM
BOAbl. V3meHeHne rnobanbHoro CpegHero  ypoBHSA MOPs B pe3ynbTaTe
3MEHEHIs MacCbl OKeaHa HasblBaloT bapucrtaTiyeckymM. Vi3MeHeHue nokasatens
BapucTaTMyeckoro ypoBHA MOpPA BCUIEACTBME [00OABMEHUS WKW yAaneHUs Maccol
BO/bl HA3bIBAETCA €r0 SKBMBAJIEHTOM YPOBHSA MOPSA (3YM). 3MeHeHs ypoBHs
MOps Kak r106abHO, Tak 1 N0KabHO, Bbi3BaHHbIE M3MEHEHUSMU NAOTHOCTI BOAbI,
Ha3blBaIOTCA CTEPUYECKUMM. VI3MEHEHWS MNOTHOCTW BOfbl, BbI3BAHHbIE TOMBKO
M3MEHEHUSIMU  TeMMepaTypbl, Ha3blBAIOTCA TEPMOCTEPUYECKMMM, TOraa Kak
113MeHeHs!, BbI3BaHHbIE N3MEHEHNEM CONEHOCTU, HA3bIBAIOTCA rasl0CTEPUYECKUMU.
bapuctatyeckne 1 CTepuyeckne 1M3MeHeHUs YpOBHA MOpPA He BKOYaloT ekt
13MeHeHnA opmbl 6acceiHoB OKeaHOB, BbI3BaHHbIE WM3MEHEHWAMM MacChl OKeaHa
1 ee pacnpenenenus. Cm. Takxe OTHOCUTEIbHBIA YPOBEHL MOPSA W TeroBoe
pacLumpeHme.

W3octaTnyeckuin unu usoctasma 30cTasua  03HayaeT peakumio  3emau
Ha V3MEHeHMA B MOBEPXHOCTHOM Harpyske. OHa BKJIOYaeT AeopMaLMOHHYi0 W



PaBUTALMOHHYIO peakumio. 3Ta peakuus ABMAETCA 31aCTUYHOM B HeboMbLIMX
BPEMEHHbIX MacllTabax, paBHO Kak 1 peakLiA CUCTeMbl 3eMAsi—0KeaH Ha HefjaBHue
N3MEHEHUA OfIEflEHEHNA TOp WM BA3KO-3ACTUYHOW B OOMbLUNX  BpeMEHHBIX
MacluTabax, Kak 11 B Cly4ae peakuun Ha OTCTyraHue sibja nocne [lociaeqHero
JI€[JHNKOBOro  Makcumyma. (M. Takxe JlegHuKOBas uv3oCTaTuyeckas
koppekTuposka (JINK).

WN30TONbI ATOMbI OZIHOTO 1 TOMO € XMMINYECKOr0 NIEMEHTa, KOTOPbIE UMEIOT Takoe
e KOIMYECTBO MPOTOHOB, HO MHOE KONIMYECTBO HEMTPOHOB. HekoTopble KOHUrypaLm
MPOTOHOB 11 HEATPOHOB ABASIOTCA CTAGMIbHBIMU (CTabWNbHbIE WU30TOMbI), @ Apyrue
HeCTabMUbHBIMA 11 HAXOASLWMMU B CTAZAM CMIOHTAHHOTO PAZMOAKTVBHOO pacnaja
(pagmon3oTorbl). BONbMHCTBO 3NeMeHTOB 001afaeT HECKONbKUMIA CTabWbHBIMM
n30TONamMU. M30ToMbl MOryYT UCNOb30BATHCA /1A OTCNEXMBAHNS NPOLECCOB NepeHoca
WIN VCCNeN0BATENbCKIX MPOLECCOB, B KOTOPbIX MPOUCXOAMUT U3MEHEHNA U30TOMHOTO
OTHOLLIEHNS. PaIMOM30TONbI  JAIOT [OMOJHUTENIbHYIO  BPEMEHHYIO  MH(OPMaLMIO,
KOTOPast MOXeT MCTOJb30BaTbCA [ANA PAANOMETPUYECKOTO JATUPOBAHIAS,

WHpookeanckuit aunonb (MOA) KpynHomaclwtabHas Moja MeXrofoBoi
N3MEHYNBOCTU Temriepatypbl MOBEPXHOCTY MOPA B WHAMIACKOM OKeaHe. STOT
PEXUM MPOABNAETCA B BUE 30HANbHOMO rpafueHTa TemnepaTypbl MOBEPXHOCTY
MOps B TpOMMKax, Mpy KOTOPOM B OHOI KCTpeManbHoii hase oceHblo CeBepHOro
nonylwapua Habnogaetca Bbixonaxmsanue y Cymatpbl v notennexue y Comann Ha
3anafe, CoYETaloLLMECs C aHOPMabHbIMY BOCTOYHbIMI BETPaMI BAOMb 3KBATOPA.

WHnynanusauyma mopenn [IporHo3  k/auMata 00blMHO — HauMHaeTcs ¢
WHTErPUPOBAHUA KJIMMATUMYECKO Mogesy B Oymyuiee Bpems 13 MCXOLAHOTO
COCTOSHWA, KOTOpOe, Kak MPeAnonaraeTcs, OTpaxaeT akTyanbHOe COCTOAHMe
KJIMMATHYECKOM CUCTEMbI. IMEIOLLMeCs laHHble HabMoAeHNI 3a CUCTeMOi KumaTa
“accumnnupylotea” B faHHylo Mofienb. VHnumanusaums — 310 COXHBIA npoLecc,
OCyLL{eCTBEHME KOTOPOr0 OFPaHNYMBAETCA MMEILMMIACA JaHHbIMW HabniodeHNiA,
owmbKamu HabIoAEHIA 1, B 3aBIMCUMOCTU OT UCNOJIb3YEMON NPOLeZypbl, OH MOXET
BbITb 3aTPOHYT HEOIPEEIeHHOCTHIO UCTOPUYECKIX AaHHBIX O KIMMATUYECKOM
BO37e/cTBIN. HauanbHble ycnoBus OyayT cofiepxaTb oLwnbKy, KoTopble ycyrybnatoTcs
no xogy paboTbl Haf NPOTHO30M, OpraHWuMBas Takium 06pa3oM Bpems, B TeueHue
KOTOPOro fiaHHbI NporHo3 byaeT nonestbim. CM. Takxe [TpegckazaHme Kavumarta.

WHconauumsa Konniectso cosiHeyHow paamaiyiy, focTaraiollee 3eMaio no Wwupote
1 N0 BpemeHn rofia v uamepsemoe B BT M2, OBbI4HO MHCONALMA 0603Ha4aeT paanamio,
NoCTyNatoLLylo B BEpXHUE Clon aTMOChepsl. VIHOTAa ee yKas3biBaloT Kak paauaumio,
MOCTYNaloLLyt0 Ha MOBEPXHOCTb 3eman. CM. Takke ObLLee CONTHEYHOE U3TTyHEeHME.

WndpakpacHoe usnyyenue Cv. 3enmHas paguaLm.

WUcTounuk Jlioboit npouecc, BUL AeATeSIbHOCT WKW MeXaHW3M, nocpeAcTBOM
KOTOpOro B armocqbepy nocrynaet HapHMKOBb/l;I ras, a3p030Jib UNN rpekypcop
NapHNKOBOrO rasa nin aspo3onA.

KauyectBo/TOuHOCTb npefcKasaHua Kputepuy ycnexa [ripefckasaHus B
CpaBHeHUN C MHOpMaLMel, OCHOBAHHOM Ha faHHbIX HabMlofeHuit. He cywlecTsyet
HMKaKOro efjMHOro KpuTepmsa, KOTOpbIA MOXeT pe3ioMMpPOBaTh BCe acnekTbl KayecTBa
MPOrHO3a, U PaccMaTpUBAETCA COBOKYMHOCTb MeTpyK. MeTpuku ByayT 0Tan4aThca ot
MpOrHO30B, NMPeLCTaBNeHHbIX B AETEPMUHICTUYECKO U BEPOATHOCTHOM hopme. Cw.
Takxe [lpegckaszaHne Kmmarta.

KBasupByxnetHee konebanme (KAK) Moyt nepuognyeckoe KonebaHne
3KBAaTOPUANbHOTO 30HANbHOTO BETPA B TPOMMYECKOA CTpaTochepe Mexay
BOCTOYHBIMM 11 3aNafHbIMU BETPaMU CO CPEAHUM NEepuofoM Nopsaka 28 Mecsues.
MeHsiloLmMecs  MakCManbHble  BETPbl  OMycKaloTcA € OCHOBaHWA  Me30ctepbl
K Tporioray3e W NpWBOAATCA B [JBUXEHWE BETPOBOM SHeprue, Kotopas
PacnpoCTpaHseTC B BEPXHEM HANPaBeHUN OT TPOMNOCHEPHI.

KvoTtckuit  nportokon KuoTckwii  npoToKon K PamMOYHOU — KOHBEHLM
OpraHu3zaumm ObbeauHeHHbIX Hawmii 06 nzmeHeHun knmmata (PKMIKOOH)
Obin NpUHAT Ha TpeTbei ceccun KoHdepeHumm Ctopo (KC) PKUKOOH B 1997 roay B
KnoTo, AinoHusA. OH cofepXnT nofexaliiyie CObNofeHI0 topuamyeckne oba3atenbcTea
B [ONONHeHWe K Tem, KoTopble cogepxarca B PKMKOOH. CTpaHbl, BKJOYEHHble
8 MMpunoxenne B Kk MMpoTokony (6ONbIUMHCTBO CTpaH — 4neHoB OpraHu3alm
3KOHOMUYECKOrO COTPYAHUYECTBA W Pa3BUTUA W CTPaHbl C NEPEXOLHO 3KOHOMUKOI),
COTNacUNNCb COKPaTUTb CBOM BbIOPOCHI 1TaPHMKOBBIX [a308 aHTPOMNOr€HHOro
MpoNCXOXaeHNs  (guokcuyg — yrsiepoga,  MeTaH, — 3akucb  a3orTa,
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rugpodTopyrnepogpl, nephTopyrneposbl M rekcaTopud Cepbl) He MeHee yem
Ha 5% Hwke yposHeir 1990 roga B TeyeHue nepuopa feicTBnA 06A3aTenbCTB
€ 2008 no 2012 rogpl. Knotckuii npotokon Bctynun B cny 16 cepana 2005 roga.

Knatpar (mMeTaH) YacTuuHo 3amep3luas npospayHas cMecb MEeTaHOBOrO rasa n
Nb1a, 06bIYHO HAXOAALIAACH B CeUMEHTAX.

Knumar Knumart B Y3KOM CMbIC/1e 3TOr0 CJ10Ba 00bI4YHO onpefenaeTca Kak Cpe,D,HVII7I
pexum norofbl nnn B bonee CTPOroM CMblCiie Kak CTaTCT4eckoe onncaHme cpe,uHel7|
BEJINY4NHbBI 1 U3MEHYMBOCTI COOTBETCTBYIOLLMX KOJIN4ECTBEHHbIX MapamMeTpoB B Te4eHne
nepunopa BpemeHu, KOTOprl7I MOXET BapbnpOBaTbCA OT HECKONbKMX MeCALIeB A0 TbICAY
- munanoHos net. CornacHo onpeaeneHnio BCGMVIpHOVI METGOpOJ’IOI’VI‘-IeCKOVI
OpraHmsau,mm Kflaccn4eckum nepnogom anda ycpeaHeHna 3Tux nepemMeHHbIX ABNAETCA
nepvop B 30 ner. COOTBQTCTByIOLLLVIMVI KONM4eCTBEHHbIMW NapamMeTpamMm Hallle BCero
ABNAOTCA TaKune npr3emMHble nepemMeHHble, Kak Temnepatypa, Ocafku u BeTep. B
bonee LUNPOKOM CMbIC/IE KNUmaT npeacTaBiser C0b0It COCTORHME K/TIMMATNYECKOM
CYCTeMbl, BKNOYan ee CTatuctnyeckoe onncaHue.

Knumatuuyeckan oGpaTHas cBA3b B3avmMopeicTBue, Npu KOTOPOM BO3MYLLEHIE
O[IHOTO W3 KOSIMYECTBEHHbIX MOKa3aTeneli KnmaTa Bbi3biBaeT U3MeHeHUA B [pYrom
nokasatefie, a W3MeHeHWe BO BTOPOM KOJIMYECTBEHHOM MoKa3aTeNlel B KOHEYHOM
uTore BefieT K [LONOJHUTENIbHOMY W3MEHeHWIO B NepBOM nokasatese. OTpuuaTtesibHas
0bpaTHas cBA3b —3T0 00paTHas CBA3b, NPU KOTOPON NEPBOHAYANbHOE BO3MYLLEHME
0CnabnAeTcs TeMW W3MeHeHWAMM, KOTOpble OHA BbI3bIBAET, MONOXMTESbHAA
obpaTHas cBA3b — 3T0 0OpaTHaA CBA3b, NMPX KOTOPOI NepBOHaYabHOE BO3MYLLEHMe
yannvsaetca. B HactoAwlem OueHOYHOM [OKNafe 4acTo UCMONb3yeTcs HeckosbKo
Oonee y3koe onpefieneHite, COrnacHo KOTOPOMY KIMMATUYECKON NepemMeHHON, KoTopas
BO3MYLLAETCH, ABNACTCA CPEHAA r/100a/lbHasA rpu3eMHas TemMrnepatypa, 4to
B CBOI OYepefb Bbi3blBaeT M3MeHeHWA B rn0bafbHOM pafuaLoHHoM banaHce. B
060uX Cnyyasx nepBoHayabHOe BO3MYLLEHNE MOXET ObiTb BbI3BaHO MO0 BHELLHNM
BO3feiiCTBMEM, NNOO BO3HWKHYTb B pe3yNbTaTe BHYTPEHHEN W3MEHYNBOCTU.
Cwm. Takxe [lapameTp KIMMaTUHeCKou 0b6paTHOM CBA3M.

Knumatnyeckuit MHAEKC BpemeHHOM pAf, MOCTPOEHHBIA MO KIMMATUYECKUM
nepemeHHbIM, KOTOPbIA  ZaeT obujee pe3ioMe  COCTORHWA  K/IMMAaTUYeCcKom
cuctembl. HanpuMep, pasHuL@ Mexzy nokasaTenamu [aBleHns Ha ypoBHe
MopA B McnaHgmu v Ha A30pckmx OCTpOBax MOKasbiBaeT MPOCTOM 1 B TO Xe
Bpems nonesHbln nctopmyecknin uipekc CAK. bnarogapa CBOUM OMTUManbHbIM
XapakTepucTkam  Knumatuyeckue MHAEKCbl 4acTo OmnpefensioTca npyu NoMoLyy
OCHOBHbIX KOMITOHEHTOB — NVHEHbIX KOMOUHALMIA KNUMATUNYeCKUX nepeMeHHbIX
B pasHbiX MecTax, KOTOpble XapaKTepusylTcA MaKCMManbHOW —Aucnepcuen,
3aBNCALLEN OT OMPEfeNieHHbIX OrpaHNyeHNi i HopManu3aLmM (Hanpumep, UHEEKCbI
CAK n KOAK, koTopble ABAAIOTCA OCHOBHbIMW KOMMOHEHTaMU aHOManWi faBieHnsa
Ha cetke B CeBepHOM nonywapuy v KOXHOM MOAyLWApUN COOTBETCTBEHHO). CM.
BCTaBKy 2.5, rie [aeTcA pe3iome OnpefeneHnii NPUHATBIX NHAEKCOB HabMOfeHuiA.
CM. Takxe KavmaTnyeckmm pexxmm.

Knumatuyeckaa mopgenb (cnekTp unu uepapxus) HicneHHoe npeicrasneHie
KJIMMAaTUNYECKOM CCTEMbI Ha OCHOBE (U3NYECKIX, XMMUYECKUX 11 BUONOrMYecKX
XapaKTepUCTVK ee KOMMOHEHTOB, VX B3aMMOAENACTBUIA 1 MPOLECCOB 0OpaTHOM
CBA3M, Y4UTbIBAIOLLEE MPU 3TOM HEKOTOpble U3 ee W3BECTHbIX XapaKTepucTyk.
Knumatuyeckas cuctema MoXeT ObITb NPeLCTaBeHa C NOMOLLbIO MOZeneil pa3nnyHoi
CNOXHOCTW, T. €. AN1s KaXAOoro 13 KOMMOHEHTOB WAM KOMOWHALMM KOMMOHEHTOB
MOXHO HalT! CrIeKTp WM Mepapxuio MOLENed, OTANYAIOWMXCA MO TaKum
acnekTam, Kak YucI0 MPOCTPaHCTBEHHbIX MapaMeTpoB, CTeneHb TOYHOCTW OMUCaHNA
hM3NYeCKMX, XUMUYECKIX W BMONOTMYECKUX MPOLIECCOB, UAN YPOBEHb IMMMPUYECKNX
napamvetpuzayuii.  COMpsKeHHble — MoAenu — obLyen  LUPKyaAsaumm
atmocgpepsbl n okeaHa (MOLJAO) naioT npefcTaBneHie KIMMaTnyeckon CUCTEMbI,
KOTOpOe MO CBOE NOHOTE MPUBMXKAETCA MAN NOYTU [OCTUIAET BEPXHIOK rpaHiLly
VMEIOLLeroca Ha fiaHHbIi MOMEHT crekTpa. [POUCXOANT 3BONIOLMA B HanpaBaeHun
Oonee CIOXKHbIX MOfieNeil C CMOSb30BAHNEM VHTEPAKTUBHON XUMUU U BUONOMUN.
Knumatudeckue Mofienn MpUMEHAIOTCA B KayecTBe WHCTPYMEHTa WCCIefoBaHNsA
1 MOJEAVPOBaHNA K/MMaTa, a Takxe [1A OnepaTUBHbIX Lieneld, B TOM yucie ans
MeCAYHBIX, CE30HHbIX N MEXTOf0BbIX 1pegckasaHui KaumaTta. CM. Takke Mogesib
cuctembl 3emns, Monenb cucTeMbl 3eMIs MPOMEXYTOYHOM CIOXKHOCTHU,
Mopgenb 3HepreTuyeckoro 6anaHca, Mopjesb Ha OCHOBE MPOLECCos,
Mopgenb pervoHanbHoro Kammata w [loayamnvpuyeckas Mogesb.
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Knumatuyeckas cucrema Knimatiyeckas ccteMa npefcrasnset coboit BecbMa
CIOXHYI0 CUCTEMY, COCTOSLLYIO U3 MATU OCHOBHbIX KOMMOHEHTOB: aTMOCKHEPEI,
rugpocgepsl, Kpuocgepsl, nuTochepsl N brocgepsl, N B3aUMOLEACTBIN
Mexzy Hamu.  Knumatiyeckas cucTema  3BOMIOLMOHMPYET BO  BpeMeHU Nof
BO3/ENCTBIEM CBOEA COOCTBEHHOW BHYTPEHHE! AMHAMUKA U B CUIY BHELLIHMX
BO37E/CTBII, TaKIX Kak U3BEPXeHWs BYNKaHOB, KosiebaHIA CONHEYHO pagnaLim
W aHTPOIOreHHbIe BO3LEACTBNA, TakMe Kak M3MeHeHWe cocTaBa atMocdepbl U
V3MEHEHWSA B 3eMJIerN0sIb30BaHUM.

Knumatuueckuit pexxum CocTosHe K/IMMaTUYECKON CUCTEMbI, KOTOPOe
HabnioZaeTcA yvalle Hexenu GAM3KMe K HEMY COCTOSHMA BCNeAcTBUe nnbo Gonee
ycToiiumoro, nmbo Gosee yactoro nosTopa. MHbIMM - Cll0BaMM, 3TO  KacTep
Pa3HOBMAHOCTEN COCTOAHMA KAMMATa, CBA3AHHbIX C MaKCUMasbHbIM - MECTHbIM
3HaueHeM QyHKLMU MI0THOCTY BEPOSTHOCTEN.

Knumatuveckuii cueHapuii [lpazonofobHoe 1 3a4acTyio  yrpoLieHHoe
npeacTaBaeHne o OyayliemM K/Mmare, OCHOBAHHOE Ha BHYTPeHHe COrNacoBaHHONM
COBOKYMHOCTW  KNIMMATONOTMYECKMX  CBA3eH, KOTOpas Oblna NOATOTOBNEHA A/1A
HenocpeCTBEHHOrO MCMOMb30BaHNA NpY UCCNE[OBaHIM NOTEHLMaNbHbIX MOCNEACTBUIA
aHTPOMNOreHHOro N3MeHeHV s KJIMMaTa, 4acTo CTyXallero UCXOAHbIM 3/1eMEHTOM
ANA MOfeNPOBaHIA NOCEACTBIA. B KayecTBe NCXOAHOr0 MaTepuana Ans pa3paboTku
KIMMaTWyecknx CLEHapueB 4acTo WCMOMb3YIOTCA POeKLMY  KIMMaTa, ORHaKo
LNA KNUMATHYeckuX CLieHapueB 00bl4HO TpebyeTca fononHuTeNbHaA MHGOpMaLMa,
Hanpumep AaHHble HabniofeHNi 3a TekywmuM KnumatoM. CuyeHapui U3MeHeHus
KJIMMaTa — 3T0 pasHLa MeXay KIMMaTU4eckinm CLEeHapyem 1 TeKyLLMM COCTOAHNEM
knumara. Cm. Takxe CLeHapuii BbIopocos, CLeHapui.

Kone6anue MappeHa-[hxynuaHa (KM[) Cawmblii  KpynHbiii  KOMMOHEHT
MEXCe30HHOI M3MeHYMBOCTI aTMocdepbl B Tponukax (nepnoabl ot 30 ao 90 aHe).
KML, ABUXETCA B BOCTOYHOM HampaBfieHn CO CKOPOCTbIO NPUBAU3NTENbHO 5 M/c
B BMAE KPYNHOMACLITAbHOrO COMPAXeHUA Mexay aTMOCepHON LmMpKynsumein w
rnybokoii koHBek e, Mo Mepe ero NPOABIXeHUA OHO accoLMUPYeTCA C GoNbLIMMK
paiioHaMM Kak MOBbILLEHHbIX, TaK 11 MEHbLIMX [OX/EBbIX 0C3fKOB, MaBHbIM 00pa3oM
Had VIHAMACKMM OKeaHoM 1 3anafHoi YacTbto Tuxoro okeaHa. Kaxgoe asnenue KM[,
npogosxaetcs npubnusntensHo 30-60 aHel, u cooTeTcTBeHHO KM M3BeCTHO Takxe
nof, HasHBaHueM 30—60-aHEBHON BOMHbI, UM MEXCE30HHOTO KonebaHns.

KonbueBble mopbl Cv.  CesepHas (CKM) n

tOxHas kosbLesas moga (FOKM).

KOJIbLieBas  Moga

KoHBekuus BepTukanbHoe [BVKEHWE MOA AEMCTBUEM TUAPOCTATAYECKX CWIl,
BO3HMKAIOWMX B pe3ynbTaTe CTATUYECKON HEYCTOWYMBOCTY, OObIYHO BbI3bIBAEMON
MpU3eMHbIM  OXNIaXAEHNEM WM NOBbILIEHNEM CONEHOCT B Cyyae OKeaHa U
MPU3eMHbIM MOTENNEHNEM UV PAUALLMOHHBIM BbIXONAXMBAHIEM BEpXHE rpaHuLipl
06n1akoB B Clyyae atMocghepsl. B aTmocdepe KOHBEKLMA Bbi3biBaeT 06pa3oBaHme
Ky4eBblx 00/1aKOB 11 0CafKoB U ABMAETCA 3(deKTUBHBIM (hakTOPOM Kak pacnaga,
Tak M BEPTUKaNbHOro NepeHoca XMMUYeckUX BeLecTB. B okeaHe KOHBEKLNA MOXET
NepeHoCTb MOBEPXHOCTHbIE BOAbI B YONHbI OKeaHa.

KoHdmrypaums  knumarta  Habop  MpoOCTPaHCTBEHHO — M3MEHAIOLLMXCS
KO3(UUMEHTOB,  MOMYYeHHbIA  MOCPEACTBOM  “MpoekTupoBaHus”  (perpeccun)
KNNMATNYeCKUX NepeMeHHbIX B OTHOLUEHUM BPEMEHHOrO pAfa K/MMaTyYeckoro
MHAekca. B Tex ciyyasx Korga KIMMaTWYeckKuidi WHAEKC ABNAETCA OCHOBHbIM
KOMMOHEHTOM, KOHGUrypaLys KnMaTa npefcTaBnseT coboil coBCTBEHHbIA BEKTOP
MaTpuLpl KOBapuaLuiA, KOTOPbIA B KNUMATONOMM WMEHYETCA DMIMpUYeCcKoi
OPTOroHasbHoN yHKLmer (S0®).

KopotkoBonHoBasa paguauunsa Cm. CosiHeYHas paanaLmA.

KoppeKTupoBKa noToka /115 npefoTspaLieHns npobsembl CIBUTa COMpPsKeHHbIX
mogeneii obLues UMpKynaumm atmocgeps! 1 okeaHa (MOLJAO) K Hekoemy
HepeanbHOMY COCTOSHUIO KJTMMaTa, METOfbl KOPPEKTUPOBKM MOTYT MPUMEHSTLCA K
rnoTokam Tensa v Biark B CucTeme aTMocepa—oKeaH (a Horaa K MoBepXHOCTHbIM
HaMpPAXEHNAM, BbI3BaHHbIM BO3/EACTBMEM BETPA Ha MOBEPXHOCTb OKeaHa) [0
BKJNIOYEHIA XapaKTEPUCTIK 3TIX MOTOKOB B MOZESb OKeaHa 1 aTMoctepbl. Mockosbky
3TU KOPPEKTUPOBKM PACCYMTHIBAIOTCA 3apaHee 1 MO3TOMY He UMEIOT OTHOLLEHWS
K WHTETPUPOBAHNIO COMPSXXEHHON MOJENM, OHW HE WMEIT CBA3N C aHOManuAMMU,
KOTOpbIE BO3HIKAIOT B MPOLIECCE UHTErPUPOBAHWA.
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KocBeHHoe Bo3spelicTBue asposoneinn Cm. B3aumogencrsve aspo3osis
c obs1akamu.

KocBeHHblii  nokasatenb KocBeHHblii  nokasatenb  ksiumara — 310
3aUKCUPOBaHHbIEe  fiaHHble, MyTeM TONKOBAHWA KOTOPbIX B COOTBETCTBUM C
buandecknMn 1 Brodn3nYecKMIA NPUHLMNaMK hOPMUPYETCA ONUCaHNe COYeTaHUs
OTHOCALLMXCA K KJMMATy BapuaLuii B MpoLLsible nepuodsl BpemeHu. OTHOCALmMECH K
KNMMaTy [aHHble, MOMyYeHHble TakuM NyTeM, Ha3blBAIOTCA KOCBEHHBIMI LaHHBIMM.
MpuMepbl  KOCBEHHbIX [aHHbIX BKJIOYAIOT AaHHble [TbIILLEBOrO  aHasm3a,
JIPEBECHbIX KOJIEL], CNeNoTeMbl, XapakTepucTK KOPansioB W pasHble daHHble,
nosTy4eHHble 13 MOPCKIX OTNOXEHUIA U J1640BbIX KEPHOB. KOCBEHHbIE JaHHbIe MOryT
ObITb KanMbpoBaHb! ANA MOJYYEHINA KONNYECTBEHHON KIMMATNHECKON UHOPMALMN.

KocmoreHHbie paguounsoTonbl Penkne PaanoakTnBHbIe N30TOrbl,
o6pa3ylou.|,v|ecn npn B3aNMOLENCTBUM YaCTUL, KOCMUYECKNX nyqe|7| BbICOKON SHeprum
C aTOMHbIMW AApaMu. OHM yacTo NCNONb3yKTCA B Ka4eCTBe MHAMKATOPaA COJIHEYHON
aKTVMBHOCTM, KOTOpad MoAynupyetr WHTEHCMBHOCTb KOCMUYeCKnX nyqeﬂ, nn
B KayeCTBe TpaccepoB MpoLeccoB nepeHoca B aTMOC(bepe; MNX TakXxe Ha3sblBatoT
KOCMOIreHHbIMW PagnoHyKIvgamu.

Koadrpuument cmewenuns Cv. MosibHas [0A.

Kpatkocpounble knumatnyeckue paktopbl (KCK®) KpatkocpouHble
knumaTnyeckue daktopsl (KCK®) - 310 Te COefnHeHWs, BO3[ENCTBUE KOTOPbIX
Ha KJMMaT MPOUCXORMT rnaBHbIM 006pa3oM B TeyeHWe nepBbiX LeCATM NneT nocne
1x Bblbpoca. B Habop 3TWX COefMHEHW BXOGAT B MEpPBYlO OYepefb COEAMHEHMA C
KOPOTKMM, MO CPaBHEHWIO C XOPOLLIO CMeLLMBaEMbIMU MapHUKOBbLIMU ra3amu,
CPOKOM XKM3HM B aTMoctepe, U WHOTAA WX Ha3blBAlOT KOPOTKOAEACTBYIOLMMM
KnumaTnyeckumn  baktopamu WM KOPOTKOXMBYLMAMM — KNUMATHHECKUMK
3arpasHuTenamu.  OfHako OOLLMM  CBOVCTBOM, NPeACTaBAAOWMM  HanbOoNbLUNA
VHTEPEC C TOYKM 3peHns OLeHKW KMata, ABNAITCA Te CPOKM, B TeYeH/e KOTOpbIX
OLLYLLIAeTCA UX BO3AENCTBME Ha KAMMAT. B 4nNCno 3TUX COefMHEHN BXOAAT MeTaH,
KOTOPbIN ABNAETCA Takke XOPOLLO CMeLLMBaeMbIM MapHUKOBbIM Fa3oM, a Takke O30H
11 @3p030J1M, WV WX [IPEKYPCOPBI, I HEKOTOPbIE ranoreH1poBaHHble CoefNHeHUA,
He ABNAIOW|NECA XOPOLLO CMelLNBAeMbIMW MapHUKOBLIMU razami. JTU COefUHEHNs
He aKKyMynuMpyloTcA B aTMocdepe BO BPeMeHHbIX MacluTabax OT AecATUneTWs Ao
CTONETUA, 1 NO3TOMY WX BO3[ACTBME HA KNUMAT MPOUCXOAMT B GOMbLUMHCTBE Cyyaes
B TeYeHe KOPOTKOro cpoka nocse ux Bbibpoca.

Kpuocdepa Bce paitoHbl Ha NOBEPXHOCTY 3eMAM U OKeaHa WAW MO, Held, rae
BOJa HaxXOAWTCA B TBEPAOM COCTOAHWM, BKMIOYAA MOPCKOM /i€, 03epHbIi fef,
PEeYHOI Nef, CHEXHbIA NOKPOB, JIEAHVKYM W JIEAAHbIE LNTEI N MEP3JIbli rPYHT
(KoTOpbIN BKIIOYAET MHOIOMIETHIOK MEP3/IOTY).

KpyroBopoT lopusoHTanbhas Lypkynaums B Maclutabe GacceiiHa okeaHa, KOrja
MeZneHHbIA NOTOK LMPKYAMpyeT BOKPYr DacceliHa okeaHa, OTAENEHHOro C 3anafHoi
CTOPOHbI  CWJIHBIM 11 Y3KUM TMOTPaHUYHbIM TeyeHnem (wypuHoii 100-200 Km).
Cy6Tponuyeckne KpyroBopoTbl B KaXZAOM OKeaHe CBA3aHbl C BbICOKUM [aBneHneM B
LieHTpe KpyroBopoTOB; MPUMONAPHbIE KPYroOBOPOTbI CBA3aHbI C HU3KUM faBAEHUEM.

JNa-Hunba Q. 5/1b-HyHBbO — KOXHOe KonebaHue.

JNlegHuMK  MHOTONIETHAA Macca Ha3eMHOTO Jibja, KoTopad obpasyetcA U3
CMPeccoBaHHOrO CHera, XapakTepu3yeTca BUXEHWEM B MPOLLMOM AN B HacTosLee
Bpems (B pe3ynbTaTe BHyTPeHHel fedopMaLii W/man CKObXeHWUs Ha OCHOBaHIM),
W OrpaHM4yeHa B CBOEM [BVXEHWM BHYTPEHHWM HaMpSKeHUEM W TPEHWEM Mo
OCHOBaHWIO 1 Mo Ookam. JIeHUK MOALEPXKMBAETCA 33 CYET HAKOMNEHWUA CHEXHOI
Macchl Ha OOMbLUMX BbICOTAX, YPaBHOBELIMBAEMOrO MOATAMBAHMEM Ha  Masblx
BbICOTAaX W/MNM CXOfOM B Mope. JIefoBas Macca TaKoro e MPOUCXOXZEHUS, YTO U
JIE[HWKY, HO MaTepuKoBOro pasMepa HasblBaeTcs siegaHbIM LMTOM. C Lenbio
YMPOLLEHVA BCe BUZbl NEfOBOI MACChl, MHble HEXenu NefaHble WWUTbl, UMEHYIOTCA
NefHAKamMI B HacTosllem OueHouHoM foknage. CM. Takxe JIMHYS paBHOBECHS N
banaHc/brogKeT Macchl (1eAHVUKOB WU NIEASHBIX LLWATOB).

JlegHnkoBaa u3ocTaTMyeckaa KoppektupoBka (JINK) [edopmauus
3emnn 1 ee rpaBUTALMOHHOMO MONA BCEACTBME pearvpoBaHiNA CUCTeMbl 3emaa—
OKeaH Ha M3MeHeHMA NefoBbIX U CBA3AHHBIX C HUMK BOAHbIX Harpy3ok. MHorga ee
Ha3bIBAOT rUAPO-rAIALManIbHONM 130cTasveri. OHa BKIOYAeT BepTUKanbHYO W
TOPU30HTaSbHYIO filehOpMaLLAM NOBEPXHOCTI 3eMAV W U3MEHeHVA reor4a BAIeACTBIE
nepepacnpeseneHs Macchl BO BpeMs 0OMeHa Macchbl fef—0KeaH.



JlepHuKoOBbIe-MeXNegHNKOBbIe LMKIbl Paza uctopun 3eman, OTMeYeHHas
3HAYMTENBHBIMY U3MEHEHUAMU 00beMa MaTepuKoBOrO Jiblla U rnobasnbHoOro ypoBHs
mops. Cm. Takxe JlegHykoBas 3noxa u MexxneqHuKkoBble nepuoss.

JlepHnkoBaA 3noxa JleoHMKOBaA 3Moxa WM JI€4HUKOBbLIV riepuog
XapakTepunsyeTcd AOAroBpeMeHHbIM NOHWXEHNEM Temnepatypbl K/imMara 3emnu, 4TO
NPUBOANT K YBEJINYEHWO STIELAHBIX LLIMTOB W JIEAHVKOB.

JlepoBblii KepH J1ef0BbIii NANHAP, U3BAEUEHHbI NyTeM GypeHns 13 s1e4HrKa uin
JIeAAHOrO LyUTa.

JNlepaHoit noTok [loToK nba C ropasfo Oonblueil CKOPOCTbIO MOTOKA, KOTOPbIN
ABNAETCA 4acTbl0 /1€9HOro LymTa. OH 4acTo OTAeNeH OT OKPYXatoLlero ero
nbfia BecbMa 00I0MaHHbIMI Kpaami € 6OMbLIMM KOIMYECTBOM TpeLmH. CM. Takxe
BbiBOAgHOV negHuK.

JNlepAHoM WMT Macca MaTepykoBOro fibfa KOHTMHEHTANbHOrO pasMepa, KoTopas
ABAAETCA LOCTATOYHO TOACTOM AA NOKPbITUA OONbLUEH YaCTW MOACTUAAIOLLEA NOPOabI,
BUIEACTBME Yero ero ¢opma Onpefensetcs rnasHbIM 00pasoM ero AMHaMuKoM
(cTokOM lbfia MO Mepe ero BHyTpeHHel AedopMalmy U/uam CKOMbXeHeM Mo ero
0CHOBaHMI0). JIeZlAHOM LT CTEKAET C BICOKOI YaCTU LIeHTPAsbHOrO JIEAOBOrO NAaTo,
NOBEPXHOCTb KOTOPOTO UMEET HEe3HaYNTeNbHbIN CPefHUIA YKNOH. o Kpaam yKioH
06bIYHO Gonee KpyToi, 1 Nef, bonblUel YacTbio COpacbiBaeTCA Yepe3 ObIcTpoTeKyLLMe
JIesHbIe [OTOKM WIN BbIBOZAHbIE JIEAHVIKY, B HEKOTOPBIX CJTy4asix B MOpe WU Ha
nnasaioluye B MOpe LUE/IbHOBbIE IEAHMKI. B COBPEMEHHOM MUpe eCTb TONLKO [1Ba
NefAHbIX LUTa: OL4NH Ha TPeHNaHANM 1 OfHN Ha AHTapKTUKe. B nefiHNKOBbIE NepUogbl
bl 1 Apyrue neasHble WuTbl.

Jlec Tun pacTuTensHOCTY, B KOTOPO JOMVHUMPYIOT [iepeBbs. B Mupe ucronb3ylotca
MHOTOYUCIIEHHbIE OMPELENeHs TePMUHA JTeC, OTPaXatoLLye LWMPOKOoe pasHoobpasie
Broreodu3nyecKIX YCIOBHIA, COLManbHbIe CTPYKTYPbI U SKOHOMUKM. AHann3 TepMuHa
J1€C N CBA33HHBIX C HUM TEPMUHOB, Taknx Kak obs1eceHue, 1eCOBO30OHOBIEHE
n obesneceHne, <M. B [Ooknage MUK “3emnenonb3oBaHne, W3MeHeHWs B
3emMsenonb3oBaHuu 1 necHoe xosancteo” (MUK, 2000 rog). Cm. Takxe HoKnap,
"Onpefenexns 1 METOLONOrMYeckue BapraHTbl COCTaBMeHNs KafacTpa BblIOPOCOB B
pe3ynbTaTe HenocpesCTBEHHON aHTPONOreHHoM Aerpafauun nNecoB 1 UCHe3HOBEHUSA
apyrix Tunos pactutensHoctn” (IPCC, 2003).

JlecoBo306GHOBNEHME Hacax/ieHne 1eCOoB Ha 3eMAsX, PaHee HaxOAMBLUMXCA Mof,
necamu, Ho npeobpa3oBaHHbIX A1 NCMONb30BaHNSA B MHbIX Liesx. OBcyxaeHe TepMiHa
J1€C U CBA3aHHBIX C HIIM TEPMUHOB, Takux Kak 0bJ1eceHye, 1eCOBO30OHOBIEHNE
n obesneceHne, <M. B [Ooknage MUK “3emnenonb3oBaHne, W3MeHeHUs B
3eM1enosb30BaHu 1 ecHoe xo3siicteo” (MWK, 2000 rog). Cm. Takxe foknaf
"Onpegenexns 1 METOLONOrMYeckue BapnaHTbl COCTaBMeHNs KafaacTpa BblIOPOCOB B
pe3synbTaTe HenocpefCTBEHHON aHTPOMOreHHO! Aerpajaliiii NecoB U VCYe3HOBEHNA
Apyrvx BupoB pactutensHoctn” (MMNK, 2003 rop).

Jletyune opranmyeckue coepguHenms (JIOC) BaxHbiil Knacc opraHU4ecKix
XUMWNYeCKIIX 3arpA3HUTeNelt Bo3ayxa, KOTopble ABAAIOTCA NETY4UMI NpY eCTeCTBEHHOM
COCTOAHWM BO3fyXa. [lpyrumn TepMuHamu, ucnonb3yembiMi A npeactasnenus JIOC,
ABNATCA: rugpoyraepogs! (IY), XMMUYeCcKy akTUBHbIE OpraHNYeckue rasbl
(XOr) u netyumne HemeTaHoBble opraHudeckme coegmHeHus (HNOC). HNOC
ABNAOTCA OCHOBHBIMI MCXOAHBIMM nemeHTami (Hapagy ¢ NO, 1 CO) ans 0bpasoBaHms
TaKnX hOTOXUMIYECKIX OKICTUTENEN, KakK O30H.

JNiuuuna Hanerauwusa CTblk MeXHy JIEAHVKOM WM JIEAAHLIM  LUATOM W
LIESTbhOBLIM JIEAHVMKOM; MECTO, e Nef HauMHaeT MAbiTb. ITOT CTbiK 06bI4HO
MPOMCXOANT CKOPee Mo onpefesieHHoN 30He, a He IMHIM.

JInHua paBHoBecua [1pOCTPaAHCTBEHHO YCPeLHEHHAA rpaHuLa B aHHbIA MOMEHT,
00bI4HO BbIOMPaeMas B Ka4eCTBe MUHUMANbHOTO CE30HHOIO Or0/KETa Macchl B KOHLE
neta, Mexay 00nacTblo Ha J1e[jHIKeE, The MeeT MeCTo YUCTan rofoBas yobiab Macchl
Nbfla (30Ha abs1ALMKM), n 06NnacTbio, rae UMeeT MeCTO YNCTbI FOJ0BON MPUPOCT (30Ha
HaKOIM/IEHMS). BbICOTy 3TOI rpaHiLbl Ha3bIBAKOT BbICOTO JIMHUM paBHoBecust (BJIP).

Jutocdrepa BepxHuii cnoii TBepaoi 060104KN 3eMAKn KakK KOHTUHEHTaNbHOM, Tak
N OKEaHWYeCKOW, KOTOPbI COCTOMT W3 BCEX FOPHbIX MOPOZ, 00PasyloLinX 3eMHyi0
KOpY, U XOJI0[HOM, B OCHOBHOM 3A1aCTUYHOMA, YaCTu BepxHel MaHTuW. BynkaHnyeckas
LEATENIbHOCTb, XOTA OHa MPOUCXOAWT B JUTOCepe, He CYUTAETCA  YacTblo
KJIMMAaTNHECKOM CUCTEMbI, HO PacCMaTPUBAETCA B KayecTse thakTopa BHELLIHEro
BO3aencTBuA. CM. Takxe V30CTaTn4eckmm.

Inoccapui

Manbiit nepHukoBbiii nepuop (MJIM) MpomexyTok BpemeHn B mociefHee
ThICAYeNeTIE, KOTOPbIV XapakTepy3yeTca pALOM Cy4aeB 3HaYNTENbHOTO YBeNNYeHUA
NAOLLAAW FOPHbIX JIE4HMKOB U NX yMEPEHHbIM OTCTYMNeHNeM KakK B CEBEPHOM, TaK v
B 10XXHOM nofyLapuax. Cpoku NpoABUXKEHUA NefHNKOB Pa3anyaloTca B 3aBUCUMOCTY
oT pervioHos, w nostomy MM He MMeeT YeTKOro onpefefneHua BO BpeEMEHN.
BonbwunHcTBO onpegenennii otHocuTca K nepuogy ¢ 1400 n 1900 rr. Vmelowpeca B
HacToALLEee BPEMA PEKOHCTPYKLMM CPeaHel TemnepaTypbl B CeBEPHOM MOMyLIapun
NOKa3blBAIOTCA, YTO CaMble XOMOAHbIE Meprodbl B Maclutabe noaywapus MOram
Habnogatbes B neprog ¢ 1450 no 1850 rr.

Mapeorpac YcTpoiictBo, YyCTaHOBNEHHOe B MpUOpPeXHOM pailoHe WM B
HEKOTOPbIX FNYOOKOBOAHbIX MecTax, KOTOpOe MOCTOAHHO W3MEpAeT YpOBEHb MOpA
No OTHOLIEHWMIO K Mpueraiolleid cylwe. YCpefHeHHbI BO BPeMeHN ypoBeHb MOpS,
perucTpupyemblii  Takum  obpasomM, faeT Habmiofaemble BeKOBble  M3MeEHeHUs
OTHOCUTEJIbHOIO YPOBHS MOPS.

MeXeAHMKOBbA UM MEepPUOAbI MeXAY OnefieHeHNAMM Tennble Neprofbl
MeXzy onefieHeHNAMU B JIEHMKOBYIO 310XY. YacTo OnpefenstoTca Kak neprogpl, B
KoTOpble YPOBHM MOpA Bblnn 6AM3KKM K HbIHELHeMy YpoBHIO Mops. [lna mociegHero
mexnegHnkosbs (MIMJT) 310 npou3owno 3a npubansutensko 129—116 Tbic. net go
HacTosLero BpemeHn (onpedensetca kak 1950 rog), XoTs B HEKOTOPbIX paiioHax 3TOT
TeNNblil NePUOf, HaYaCa paHblle Ha HECKONMbKo ThicAY neT. Mo AaHHbIM 130TOrMoB
Kncnopofia MeXJefHIKOBbA ONpefensioTcs Kak MHTepBai MeXry CPedHell TO4Kol
npedblayLlero OKOHYaHWA MeXJe[HNKOBBA W Hayanom ciepyioljero. HblHeluHee
onefieHeHne — [0/10L/eH, Havanock 11,65 ThiC. IET TOM Ha3af, XOTA F0babHO YpoBEHM
MOPA [JOCTUTIN CBOErO HbIHELLHEro 3Ha4eHWA TObKO OKOO 7 ThIC. NIET TOMY Ha3ag.

Mep3nbiit rpyHT [04Ba NN CKanbHas NOPOfA, B KOTOPOI YacTb BHYTPUMIOPOBOM
BO/bI NN BCA 3Ta BOAA HAXOLWTCA B 3aMep3lleM COCTOAHWM. Mep3nblii rpyHT
BKIIOYAET MHOIMOMETHIOW MEP3/10TY. TPYHT, KOTOPbIA 3aMep3aeT W OTTauBaeT
€XerofiHo, Ha3blBaeTCA CE30HHOMEP3/TbIM [PYHTOM.

MepuguoHanbHas onpokugbiBaiowas uMpKynauus (mou)
MepuanoHanbHas  (ceep—ior) — OMPOKMZBIBAIOWAA  LUMPKYNALMA B OKeaHe,
KONMYeCTBEHHO OMpefienAemas 30HasbHbIMK (BOCTOK—3anaf) CyMMamu nepeHoca
MacCbl B FyGUHHbIX UV MAOTHbIX CI05IX. B CeBepHO ATAaHTIKe, BAANM OT CyGMOspHbIX
pervoHos, MOL, (koTopast B NpuHUMne ABASETCA HABMO4AEMbIM KOSMYECTBEHHbIM
napameTpOM) YacTo OTOXECTBASIOT C TepPMOXasIMHHOM LmpKynsaumer (TXL), yto
ABNAETCA KOHLENTYaNbHOA W HeMosHOi nHTepnpeTaumert. HeobxoguMo MOMHWTL
o ToM, 4T0 MOL| Takxe ABUXMMA BETPOM, @ Takxe MOXeT BKiioyaTs B cebs Gosee
MefIK1e OMPOKMAbIBAIOLLIME AYEVKM, Takue KOTOpble BCTPEYaloTC B BEPXHNX COSX
OKeaHa B TpOMuKax 1 cyOTpomnukax, B KOTOpbIX Tensble (nerkue) Bogbl, ABIXYLLMECs
B CTOPOHY MOJIIOCOB, MPeobpa3syioTCcA B HECKONbKO Boslee MNOTHbIE BOfb!, U Ha Gonee
ry6OKMX YPOBHSIX BIXKYTCA B CTOPOHY 3KBATOpa.

MeTapaHHble VIHhopMaLyma 0 METEOPONOrMYECKNX W KIMMATOJIOMMYECKNX AaHHBIX,
B YaCTHOCTW O TOM, KaK W KOTZa OHUM Oblnn nosyyeHbl, 06 uX KayecTse, W3BECTHbIX
npobnemax n Apyrix xapakTepucTikax.

Metan (CH,) MeTaH — 3T0 OfMH W3 WECTW M1apPHMKOBbLIX a308, BbIOPOCHI
KOTOPbIX MOAJIEXAT COKPALLEHMIO COrNacHo KMOTCKOMY MPOTOKO/TY, N OCHOBHOM
KOMMOHEHT MpupoAHoro rasa. CBA3aH Co BCeMW BUZAMMN YrNeBOAOPOAHOMO TOMMBA,
XUBOTHOBOACTBOM 1 CENbCKIM X03ACTBOM.

MeTpuKa CornacoBaHHoe M3MepeHne XapakTepucTukn obbekTa unm Bnaa fneAre-
JIbHOCTN, KOTOprVI VIHbIM o6pa30M CI0KHO ONWCaTb KONMMYECTBEHHO. B KoHTekcTe
OUEHKI KJIMMAaTUHECKUX MOZesier 3T0 ABNAETCA KOAMYeCTBEHHON Mep0|7| corna-
COBaHHOCTL MeXAYy WMUTUPYEMbIM KOJNYeCTBOM U Ha6J'IlO,D,aeMbIM Konn4ectBom,
KOTOpaA MOXET CNIYXWTb AJ1A OLUEHKMN 3d)¢€KTMBHOCTl/I OTAe/bHbIX MOLenen.

MuHepanusauus/pemuHepanusaums MpeobpasosaHie 3neMeHTa U3 ero opra-
HUYecKoin hopMbl B HeopraHuyeckylo hopmy MoCpeaCcTBOM Pa3NoXeHUs MUKPOO-
praHu3mamu. Tpn MUHepanu3aLun a3oTa OpraHYeckuii a3oT 13 THUIOLMX PaCTEHNIA
N OTXOLOB XMBOTHOBOACTBA (MPOTEMHbI, HYK/EMHOBbIE KMCIOTHI, amMUHOCaxapa U
MOYEBMHa) NpeobpasyloTca B pesynibTate OKMONOTMYECKON AeATeNbHOCTI B aMMnak
(NH;) 1 ammoHmia (NH,*).

MHoroneTHsst mep3noTa pyHT (N0YBa 1K MOpoza C BKIIKOYEHUAMIA Ibia 1 OpraHUyeckx
BELLeCTB), KOTOpblii coxpanseT Temneparypy O °C WM MeHblle B TeyeHWe Kak Mu-
HUMYM fiBYX NeT nogpagd. CM. Takxe [pUMmoBEPXHOCTHaA MHOIOIETHAS Mep3J/ioTa.
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Mopa u3MeH4YMBOCTM KJIMMaTa ba3oBas MpoCTpaHCTBEHHO-BpeMeHHas CTpy-
KTypa ¢ npedepeHUnanbHoi NPOCTPAHCTBEHHOM CTPYKTYpOi 11 BPEMEHHON Bapia-
Lieid, KoTopas NOMOTaeT y4uTbIBaTh rpybble CBOMCTBA AMCMEPCAN W LasibHIX
KOPPENALMOHHBIX CBA3EM. PeXuM AUCNEPCN HacTo He CYUTAETCA MPOLYKTOM
NPOCTPAHCTBEHHON K/IMMATUYECKOM CTPYKTYPbl U COOTBETCTBYIOLLMX BPEMEHHbIX
PALOB K/IMMAaTUNYECKUX MHAEKCOB.

Mopenb KoppensuuoHHOI CBA3M KoppensumoHHas KapTa, nofyyeHHas mnocpe-
[ICTBOM PacyeTa KoppenALyn Mexly nepemMeHHbIMM B PasHbIX MPOCTPAHCTBEHHbIX 30HaX
W KJIMMATUYECKM UHAEKCOM. 3T0 0coBblil CyYail KIIMMAaTUYECKUX YCIIOBU,
MonyYeHHbIX ANA  CTaHAAPTU3MPOBAHHBIX MPUMEHEHNA W CTAHZAPTU3MPOBAHHOIO
KIMMATAYeCKOro  MHAEKCA, T.e. 3T repeMeHHble U WHAEKC LEHTPUpYIoTCH 1
MaCLITaBUPYIOTCA 1A MONYYEHNSA HYNIEBOTO CPEIHET0 3HAYEHINA Y eAUHINYHON ANCNEPCIM.
OZHOTOYEYHbIE KapTbl KOPPESALMOHHON CBA3W M3rOTaB/MBAIOTCS NOCPEACTBOM BbIGOPA
MepemMeHHoi B OLHOM 13 MECT, KOTOPOE JOJKHO CTaTb KIMMATUYeCKUM UHAEKCOM. CM.
Takxe JasibHsis KoppensLmMoHHas CBs3b.

Mopenb HemoABWKHOrO OKeaHa YNpolieHHOe NpefcTaBneHne B KJiMMa-
TUYECKOM  MOZEs OKeaHa Kak HemomBUXHOrO Clos  BOAbl  rybuHoi
or 50 go 100 m. Knumatuyeckue Mofenn C HENOABVXHbIM OKEaHOM MOryT
ICNONb30BATbCA  TONbKO [ANA  OLEHKM PaBHOBECHOW peakuuu KiauMaTa  Ha
[aHHOe BO3fe/iCTBME, HO He Ha MepexodHylo 3BoflouMio KvmaTa. CM. Takxe
DKCrepUMEHT C PaBHOBECHBLIM 11 MEPEXOAHBIM COCTOSHUEM KITUMATaA.

Mopgenb o6weit yupkynauum (MOL) Cv. KinvmaTtuyeckas MOLE b.

Mopenb o6uieit yupkynauum atmocepbl n okeaHa (MOLLAO) Cwv. Kiu-
maTuyeckas Mogeslb.

Mopenb, ocHoBaHHasi Ha mpoLeccax TeopeTnyeckne KOHUENMUUM W pacy-
eTHble MeTOfbl, KOTOpble MPEeACTaBnAT U UMUTMPYIOT MOBefeHue  CUCTeM
peanbHOro MuMpa W pa3paboTaHbl Ha OCHOBE aHCaMOAA  (YHKLUMOHAMbHbIX
KOMMOHEHTOB 11 WX B3aUMOIENCTBUA APYr C APYroM, a TakXe C CUCTEMHON Cpefoi
B pe3ynbTaTe MPOUCXOAALLMX BO BPEMEHN (DI3UYECKUX W MeXaHNYeCKIX NPOLLECCOB.
CM. Takxe KanmaTtmyeckas Mogesib.

Mogenb peruoHanbHoro knumata (MPK) Vozesb knvmata ¢ bonee Bbico-
KUM paspeLLeHreM 1o OrpaHUYeHHOMY paiioHy. MofobHble MOZENN UCMONb3YIOTCA
NS YMeHbLLIEeHVS MacluTaba rnobanbHbiX KaMMaTUYecKux pe3ynbTaToB Mo
KOHKPETHbIM pervoHasbHbIM 061acTAM.

Mogenb cuctembl 3emns (MC3) ConpsixeHHas Mozesib 00LLEN LVPKYA[LNA
aTMOC(hepbl 1 OKeaHa, B KOTOPOW MpeACTaBneH TakXe yr/1epOLHbIA LIWKJI,
no3BoNAlOLLAA MHTEPAKTUBHBIA pacyeT atMocdepHoro CO, WAM COMOCTaBUMbIX
BLIOPOCOB. B Hee  MOryT  BKJIOYATbCA  OMONHUTENbHbIE  KOMMOHEHTI
(Hanpumep, xumus atmocdepbl, J1eAgHbIe  LLYMThI, AUHAMUKA PaCTUTENbHOCTH,
UMK a30Ta, @ Takke MOLENN TOpOfOB 1 CENbCKOXO3ACTBEHHBIX MOCEBOB).
Cm. Takxe Knmmatmdeckas Mosaesib.

Mopenb cucrembl 3eMns npomeXxyTouHoi cnoxHoctu (MC3MC) Mogens
K/IMMaTa, B KOTOPOW [eNaeTcs NomnbiTka BKIIOYEHINA BCEX CaMblX BaXHbIX MPOLLECCOB
cncTeMbl 3emns kak n B ciydae MC3, HO C MeHbLUMM pa3peLueHyienm uan bonee
npocTbiM 1 Gonee NpubAU3NTENbHBIM 0BPa3OM.

Mopgenb >3HepreTnyeckoro 6anaHca (M3B) Mopgenb 3HepreTnyeckoro
DanaHca — 3TO YMpOLLEHHas MOfeNb, KOTOpas aHanu3vpyeT SHepreTuyeckui
bro/pkeT 3eMaun AnA pacyeTa U3MEHeHW K1vaTa. B ee caMom NpocToM BapuaHTe
OTCYTCTBYET KaKoW-nnbo YeTKWii MPOCTPaHCTBEHHbIA NapameTp, W B TakoM Cilyyae
[aHHas Mofieflb faeT OLeHKY W3MeHeHuid rnobanbHo ycpeaHeHHON TemnepaTypsl,
PACCYNTAHHON MO M3MEHEHUAM B paduauun. JTa MOAeSb SHepreTnyeckoro banaHca
C HYNEBbIM M3MepeHeM MOXeT ObITb pacluvpeHa 1 NpeBpalleHa B OfHOMEPHYIO 1N
[IBYXMEPHYIO MOZeSIb, €N OfHO3HAYHO YYNTBIBAIOTCA M3MEHEHWsA B SHEPreTuyeckom
BtofkeTe, CBSi3aHHbIE C LIMPOTON WAM Kak C LWMPOTOW, Tak W gonrotoi. Cm. Takxe
Knumatnyeckas Moaesb.

Monopoii [lpuac Meprog ¢ 12,85 no 11,65 Thic. net Tomy Hazag, (go 1950 roga), Bo
BPEMS JJEr/IALMALIM, XapaKTePU3YeMblii BDEMEHHbIM BO3BPATOM K H0J1ee XONOAHbIM
YCI0BUAM BO MHOTMX MECTax, 0COBeHHO BOKpyr CeBepHOi ATNaHTUKN.

MonbHaa pgona MonbHas [0S, WAM KOS(UUMEHT CMELLeHUs, - 3T0
OTHOLLEHWE YnCa Mofelt onpeaeneHHoro KOMMOHeHTa B AaHHOM 00beme K obLiemy
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4YACNY MOMeR BCeX KOMMOHEHTOB B 3TOM obbeme. OHa 0ObIYHO yKa3blBAeTCA Aist
Cyxoro Bo3ayxa. TUMNYHble 3HAYEHNA IS XOPOLLO CMELLIMBAEMbIX MaPHUKOBBIX
ra3oB COCTABAAIOT MOpAAKA MKMOMb/MOML™ (YacTell Ha MAH.: ppm), HMOAL/MONL™!
(yactein Ha Mapgd: ppb), n dmonb/Monb™" (YacTeil Ha TpAH.: ppt). MonbHasa fona
OT/IMYAETCA 0T OOBLEMHOIO COOTHOLLEHMS KOMMOHEHTOB, KOTOPbIA 4acTo
BbIPaXaeTCa B ppmMv U T.A., MOCPEACTBOM MOMPABOK HA HeUfeansHOCTb rasoB. JTa
rnonpaska VMeeT BaXHOe 3HayeHWe A TOYHOCTW M3MEPEHWI B CJlydae MHOTUX
napHukoBbix ra3os (Schwartz and Warneck, 1995).

MoHpeanbckuii npoTokon MoHpeansckuii  NPOTOKOA MO BeLecTBaM,
pa3pyLUaloWmM 030HOBbIV C/10/, bbin NpuHAT B MoHpeane B 1987 rogy, u
BNOCNEACTBUM B HETO Dbl BHECEHBI MCNpaBAeHNs 1 n3MeHeHns B JloHaoHe (1990 rop),
KoneHrarene (1992 rop), Bere (1995 rog), Moxpeane (1997 rog) v Mekure (1999 rog).
OH perynupyet noTpebeHme 1 NPoM3BOACTBO XNOP- 1 BPOMCOLEPXKALLMX XUMIUHECKUX
BELLeCTB, pa3spyLlialollyx CTpaTocdepHblii O30H, Takux Kak XnophTopyriepogsl,
MeTUAXNOPOOPM, YETHIPEXXTIOPUCTBIV YTNEPO N MHOTUX ZpYriX.

Mopckoii nep Jles, HaxofAWNiACA Ha NOBEPXHOCTU Mops U 00pa3oBaBLLMiicA B
pe3ynbTaTe 3amep3aHus MOpCKOi Bofbl. MopcKoii Nefl MOXET MpeAcTaBnsTh coboi
npepbIBUCTbIE 06pa3oBaHuA (MnaByyMe NbAuHbI), NepevellaeMble Mo MOBEPXHOCTY
OKeaHa BEeTPOM 1 TeYeHUAMN (NaKOBbIiA N1eA), UK HeNOABUXHBIA LT, NPUKPEneHHbIR
k 6epery (npunai). KOHLEeHTpaLmsa MOPCKOro Jib/ja — 3T0 oA 0KeaHa, NoKpbITOro
NbIoM. Mopckoii fiefl, BO3pacT KOTOPOro MeHblue rofa, Ha3biBaeTcs O4HOIETHUM
JIbJOM. MIHOrONeTHIIA J1e]— 3T0 MOPCKON Nef, KOTOPbI NePeXBAET Kak MUHAMYM
0fiHO neTo. OH MOXeT Nofpa3fenaTbCa Ha ABYXIETHUIA 1€ W MHOIrOIeTHUN e,
eC/M MHOTONETHUI Nef, Nepexin Kak MUHUMYM ABa NETHUX nepuoja.

Mopckoit nepsiHoW WMT JlegqaHOM LYAT, OXBATbIBAIOLLMIA 3HAYNTENbHYIO
MNoLLasb, OCHOBaHWE KOTOPOrO JIEXUT HIKE YPOBHA MOPA U KOTOPbIA MO CBOEMY
nepyMeTpy ConpukacaeTca C okeaHoMm. Hanbonee M3BECTHbIM MPUMEPOM ABAAETCA
3anafHo-aHTapKTUYeCKNA NefAHOM LLNT.

MyccoH MyccoH B Tponukax 1 CyBTponmMKax — 3T0 Ce30HHas NepemeHa HanpasneHus
MOBEPXHOCTHOO BETPa Ha 00paTHOE 1 M3MeHEHMe CBA3AHHBIX C HUM 0C3fKOB; BbI3BaHO
pa3HbIM HarpeBOM YacTeli CyLi KOHTUHEHTAbHOMO MacluTaba 1 NpuNeratoLLero K HuM
OKeaHa. MyCCoHHble OXAN MAYT raBHbIM 06pa3oM HaZ CyLUeit NIeToM.

Harpyska O6ulas Macca nOTeHUManbHO OMacHoro ra3oobpasHOro  BellecTsa
B aTmMocghepe.

HeunzGeXxHOCTb W3MeHeHUA KAMMaTa BciefcTBMe TennoBOiA  WMHepLun
OKeaHa M MefJIEHHbIX MPOLECCOB B KPMOCGHEDE W HA 3€MHbIX MOBEPXHOCTAX
KIMMAaT NPORONXan Obl U3MEHATLCA fiaxe ey Bbl cocTaB aTMocdepbl 0CTaBancs
3a(pMKCMPOBAHHbIM Ha CErOAHALLHNX NOKa3aTenax. M3meHeHue cocTaBa aTMocdepsl B
MPOLLNOM BELET K HEU3OEXKHOMY M3MEHEHMIO KIIMMaTa, KOTOPOe NPOA0NXaeTcA
10 Tex nop, Noka COXpaHsAeTCA pafnaLMoHHbIA AnchanaHc 1 noka Bce KOMMOHEHTI
KJIMMaTNYECKOM CUACTEMbI He MPULLAN B COOTBETCTBME C HOBBIM COCTOAHUEM.
[lanbHeliliee u3MeHeHWe TemnepaTypbl Mocne TOro, Kak COCTaB aTMOCHeps
ByneT 3adKCUPOBaH, Ha3bIBAETCA HEU3OEXKHBIM U3MEHEHUEM TeMIepaTypbl
fpy  MOCTOSHHOM COCTaBe aTMOC@epbl WA NPOCTO  HEU3BEXHbLIM
roTenieHnem Wi Hen3beXHOCTbIO NoTerIeHA. Hen3bexHoCTb 13MeHeHus
Knumata BKI04aeT 1 apyrite ByayLune u3MeHeHNa, Hanpumep rApos10ru4eckoro
UmKIa, SKCTPEMasbHbIX METEOPOIOrMYECKUX SBIEHNIA, SKCTPEMabHbIX
KJIMMAaTUYECKMX — ABJIEHWIA, a TakKKe M3MEHEHMe YPOBHA — MOPS.
HenzbexHoCTb  M3MEHeHUA — Kaumata [py MOCTOAHHOM — ypOBHe
BbIOPOCOB — 3T0 Takoe Hel3beXHoe M3MeHeHWe Knumata, KOTopoe ABWAOCH Obl
pe3ynbTaToOM COXPaHEHWA aHTPOMOreHHbIX BbIOPOCOB Ha MOCTOAHHOM YPOBHE,
a Hen3bexXHOCTb M3MEHEHUA TeMMePaTypbl Py HyseBbiX BbIOpOCcax —
3TO Heu3beXHOCTb M3MEHEHMA KnumaTa B TOM Ciyyae, KOTLa ypoBeHb BbIOPOCOB
yCTaHaBNMBAETCA Ha HyneBoi oTMeTke. CM. TakXe VI3mMeHeHue KammaTa.

HakaumBaHme SkmaHa Cuna TpeHUA Ha MOBEPXHOCT MeXAy [ABYMA TeKy4nmu
cpefamn (aTMocghepa n oKeaH) MU MeXAy TeKyluei Cpefoi U CMEXHOR C Hel
TBEPAO/ MOBEPXHOCTbIO  (MOBEPXHOCTb  3eMan)  Bbi3biBaeT — Uupkynaumio. Ecm
pe3ynbTUPYIOLLMA NepPeHOC MacChl HOCUT KOHBEPreHTHBbI XapakTep, TO COXpaHeHe
Macchl TpebyeT BepTWKaNbHOrO OTTOKA C MOBEPXHOCTU. 3TO ABNEHWE Ha3blBaeTcA
HakauuBaHueM SkMaHa. [poTMBOMONOXHbIA 3thhekT, B Cnyyae PacxoxieHns,
Ha3bIBaeTCA BcachiBaHyeM DKMaHa. JToT 3(hdekT BaxeH kak B aTMocdepe, Tak
11 B OKeaHe.



"Hacoc pactBopumocTu” “Hacoc pacTBOpUMOCTM” — 3TO BaXHblil hu3nko-
XVMUYECKIIA MPOLIECC, NOCPEACTBOM KOTOPOrO HEOpraHUYecKii Yriepog, nepeHocuTca
C NMOBEPXHOCTV OKeaHa B ero rybuHbl. 3TOT NPOLECC KOHTPONMPYET COfepxaHue
yrnepoja B OKeaHe. PacTBOPUMOCTb ra3000pa3HOro AMOKCUAA Yriepoja MOXeT
MeHATb KOHLEHTPpaLUN 1OKC1a yr/iepo/ia B 0KeaHax 1 aTMochepy Hap, HIMM.
Cwm. Takxe broaormyeckiii Hacoc.

HenuHeiHoCTb [lpoLecc Ha3blBaeTCA He/MHEVHbIM B TOM  Cllyyae, e
NpUYMHa U CNefCcTBUE He CBA3aHbl MPOCTOI NPOMOPLMOHaNbHOMA 3aBUCMMOCTbIO. B
KJIMMaTHNYECKOM ccTeMe HabMo[aeTCA MHOXECTBO TakyX HESIMHEIHbIX NPOLLeCcos,
B pe3yNibTaTe Yero ee roBefjeHMe MOXeT nprobpeTaTb BecbMa CNOXHbI XxapakTep.
MogobHaA CNOXHOCTb MOXET MPUBECTU K PE3KOMY U3MEHEHUIO KJMMATa.
CM. Takxe XaoTuyHbIv W [IpefckasyemMocTb.

HeoGpatumocTb  Bo3mylueHHOE — COCTOSHWE  JUMHAMUYECKOW — CUCTEMbI
OrnpegfenseTcs kak HeobpaTuMoe B JaHHOM BPeMeHHOM MacluTabe, eciin BpeMeHHOM
MacLTab BOCCTAHOBAEHNA 113 3TOM0 COCTORHIA B pe3ysbTaTe eCTeCTBEHHbIX MPOLLECCOB
ABNAETCA 3HAYNTENBHO OOMBLUMM N0 CPABHEHMIO C TEM BpeMeHeM, KOTOpoe HeobX0ANMO
JaHHOM CucTeME ANA NOCTUKEHWS 3TOTO BO3MYLLEHHOTO COCTOSHUS. B KOHTeKcTe
Pl | vHTEpec npencTaBnseT BPeMEHHOW MaclTab OT CTONETUA [0 ThiCAYENeTus.
CM. TaKxe [TepesioMHbIN MOMEHT.

HeonpepeneHHocTb HenonHota 3HaHWi, KOTOpas MOXET ObiTb pe3ynbTaToM
HexBaTKu UH(OPMALMN AN OTCYTCTBIAA COTNIACKs B OTHOLUEHWUN TOTO, YTO U3BECTHO
WM faxe No3HaBaeMmo. WCTOYHMKM HeompefeneHHoCTM MoryT ObiTb  CambiMu
pasHbiMU — OT HETOYHOCTU [aHHbIX [0 HEYeTKOo OnpefeieHHbIX KOHLenuMiA wan
TEPMUHONOTN WU HEOMpPeaeNeHHbIX MMPOEKLM/ NOBeLEeHUs YenoBeka. 103TomMy
HeOMpefeNeHHoCTb  MOXET  ObiTb  BblpaxeHa  KOMNYECTBEHHbIMU  elMHULAMM
n3MepeHst (Hanpumep, (hyHKLIMS MIOTHOCTY BEPOSTHOCTY) A KA4eCTBEHHbIMM
YTBEPXAEHNAMN  (Hanpumep, OTPaXaloLUMK  3akJioyeHne  rpynnbl  9KCNepToB)
(cm. Moss and Schneider, 2000; Manning et al., 2004; Mastrandrea et al., 2010).
CM. Takxe JJOCTOBEPHOCTL W BEPOATHOCT.

OGe3neceHue [lpeBpalleHne seca B HenecHble yrogps. OBcyXpeHne TepMuHa
J1€C 11 CBA3aHHBIX C HUM TEPMUHOB, Taknx Kak obsieceHue, 1eCOBO30OHOBIEHME
n obesneceHne, <M. B CneumansHom poknage MIAVK “3emnenonb3oBaHue,
M3MEHeHWs B 3eMJIenofb3oBaHnM 1 NecHoe xo3aincteo” (MUK, 2000 rop). Cwm.
Takxe foknag " OnpefeneHns 1 METOLONOTMYECKME BapUaHThl COCTaBNEHNA KaacTpa
BbIOPOCOB B pe3ynbTaTe HEMOCPEACTBEHHOW aHTPOMOreHHOM Aerpadalim Necos w
NCYe3HOBEHNA pyriix TUMoB pacTutenshoctin” (MMINK, 2003 rog).

O6GnauHbie spgpa koHpeHcauum (OAK) CoBokynHOCTb YacTuL a3p030/i,
CIyXaLLasn UCXOAHOM TOYKO AR KOHIEHCALMM XMAKOR BOfbI, YTO MOXET MpuBeCT!
K 0bpa3oBaHWio 00M@YHbIX Kamenb MU XapaKTepHbX YCIOBUSX (HOPMUPOBAHUS
061a4HoCTU. [NaBHbIM (DAKTOPOM, OMpefensiolM TO, Kakue 4acTuLbl aspo3oist
aBAsioTcs OSK B JaHHbIV MOMEHT NepeHaChILLEHIS, ABASETCA X pasmep.

OGneceHne BbipalyBaHue HOBbIX JIECOB Ha 3eMAAX, Ha KOTOPbIX paHee He
Oblno necos. OBCyxaeHMe TepMIHA JTEC U CBA3AHHbIX C HAM TEPMUHOB, TakuX KaK
obieceHve, 1ecoBO30OHOBIEHME U 0be3neceHye, cM. CheunanbHbiid JoKnaf
MUK “3emnenonb3oBaHue, 3MEHEHUA B 3eMNIeN0Sb30BaHIN U IeCHOE X03/ACTBO "
(MT3KK, 2000 rog). Cm. Takxe goknag “ OnpeaeneHns 1 MeTofoN0rnyeckie BapuaHTl
COCTaBNeHVs KafacTpa BbIOPOCOB B pe3ysbTaTe HENOCPeCTBEHHONM aHTPOMOreHHoM
ZLerpafaLnm necoB 1 UCHE3HOBEHYS ApYrix BUAOB pacTuTenbHocT” (MUK, 2003 r).

OGHapy)XeHMe U YCTaHOBNieHUE MPUYNH HabNIOfAEMbIX M3MeHeHMi
ObHapyxeHue U3MeHeHWs OnpefenseTca Kak MpoLecc, NoKasblBalOLMiA,
4TO K/MMaT WM CACTEMA, 3aTPOHYTas KIMMAToM, W3MEHWINCh B HEKOTOPOM
onpeaeneHHoM CTaTUCTUYECKOM CMbiCie, 63 ykasaHua nmpu 3TOM MpUYnHbl s
nofobHOro  M3mMeHeHMs. BbiABNEHHOE W3MeHeHWe OOHapyXmBaeTca B [HaHHbIX
HabniogeHnin, ecn  rpaBgonofobve  HacTyNneHns  Cy4alHoOro  13MeHeHus
B pe3ynbTaTe TONbKO BHYTPEHHe/ BapuabesbHOCT/  ONpefensioTcs  Kak
He3HaunTenbHas, HanpuMep <10%. YcTaHOB/IEHWE MPUYMH  ONPefenseTcs Kak
MPOLECC OLEHKN OTHOCUTESbHbIX BKJIQA0B MHOTOYMCIEHHbIX NPUYMHHBIX (aKTOpPOB
B M3MEHEHWM MW ABNEHMN C YKa3aHWeM CTeneHu CTaTUCTUYECKON LOCTOBEPHOCTM
(Hegerl et al., 2010).

0GopyaoBaHMe MUKPOBONIHOBOro 3oHpupoBaHus (MSU) MiukpoBosHOBbIA
30HL Ha MONAPHO-OpOUTanbHbIX — CMyTHAKAX —HaluMoHanbHOro  ympasneHma mo
nccnenoBaHMio okeaHo 1 atMoctepbl (HYOA), KOTOpbI OLEHMBAeT TemnepaTypy

Inoccapui

TONCTbIX CNI0EB aTMOCGHEPBI NYTEM N3MePeHIs TEN0BOA IMUCCH MOEKYN KNCTIOPOZa,
1CNONb3YA /1A 3TOr0 KOMMEKC JINHWIA CNeKTpa U3fly4eHns B AuanasoHe okono 60 My,
Cncrema v3 fesatn MSU Hayana mpou3BoguTh Takve uamepenus B KoHue 1978 . C
cepemHbl 1998 . B akcnnyaTaumio Obina BBefeHa Cepylolas cepui npubopos —
YCOBEPLLEHCTBOBaHHOE 000PYA0BaHNE MIKPOBOSHOMO 30HAMpoBaHMsA (AMSU).

OGpatHas cBa3b (M. KivvaTiyeckas obpaTHas CBA3b.

OGpaTHas ¢BA3b KAMMAT - YrAEPOAHbIA UMKN Kivmvatyyeckas
o0bpaTHas CBA3b, NPEANONAralollan W3MeHeHUs XapaKTepucTuk yr/iepogHoro
LMK/1a Ha Cylle 1 B OKeaHax Kak peakuuu Ha v3MeHeHue Kivimata. B okeaHe
M3MEHEHNA TemnepaTypbl U LMPKYNALMM OKeaHa MOFYT BO3feliCTBOBaTb Ha MOTOK
CO, B cCTeMe aTMOChepa—0oKeaH; Ha KOHTUHEHTaX U3MeHeHWe Knnmarta MoxeT
3aTPOHYTb (YOTOCUHTE3 PACTEHNIA U PECTIVPALIMIO NOYBEHHBIX MAKPOOPTaHU3MOB 1
COOTBETCTBEHHO MoTok CO, Mexay aTMocdepoii 1 Grocghepori NOBEPXHOCTY 3emau.

O6paTtHas c¢BA3b anbbepo nbpa Kivmatvyeckas obpaTHas CBA3b,
BbI3bIBalOLLAA M3MeHeHABas 10640 n0BepxHoCTM 3eMnn. CHer nnegobnadaioTansbeso
ropazgo 6onee Bbicokum (o ~0,8), Hexenn cpegHee nnaHeTapHoe ansbeno (~0,3).
B CBA3K C pOCTOM TeMnepaTyp 0XWAAETCA, YTO NIOLALb CHEra 1 fbfa YMEeHbLUNTCH,
obuiee anbbefo 3emnu CTaHeT MeHbLUNM 1 GyaeT NornowaTsca bonbliee KOMYECTBO
COJIHEYHOW pafmaLiuu, Y4TO NPUBELET K AanbHeliluemy NOTenNeHnIo Ha 3emne.

OOpatHaa ¢BA3b 0OGnaKkoB KrumaTuyeckas  0bpaTHas — CBA3b,
npefnosaraiolyas M3MeHeHNs B Kakux-1nbo CBoKCTBax 00NakoB B pesynbTaTe
peakuMu Ha W3MeHeHWe MeCTHOI WnU cpegHesi r106asbHO  MPU3eMHO
Temnepatypsl. IoHUMaHKe 0bpaTHbIX CBA3El 001akoB 1 OnpeaeneHne NopaaKa 1x
BENNYMHBI 1 3HaKa TPEOYIOT NOHUMAHWA TOro, KakuM 06pa3om U3MeHeHNe K1vmaTa
MOXET MOBAUATb Ha CreKTp TUMOB 06/1aKoB, WX OTHOCUTENIBHOE KOMMYECTBO U
BbICOTY, PajMaLMOHHble CBOACTBA 00M1akoB, W HaKOHeL, pafuaLMOHHbIA banaHc
3emnn. B HacToALee BpeMsa 0bpaTHble CBA3N 00/1aK0B OCTAIOTCA MNaBHOA NPUYNHON
HeorpeneseHHOCTY OUeHOK  YYBCTBUTENIbHOCTY  Kaumata. CM. Takxe
PafvaLmnoHHbI 3¢hchekT 0b61aKoB.

O6partHbiii 3dppekt Mpu ypaneHun CO, w3 aTMochepsb! YMeHblaeTcs
TPafMEeHT ero KOHLEHTPaLU/M Mexzy aTMOC(epHbIMU 1 Ha3eMHbIMI/OKeaHNYeCKMM
pe3epByapamiy Yrnepofa. IT0 BEAET K YMEHbLUEHMIO WM U3MeHEHNI0 B 06paTHOM
HanpasJieHnI nocnegyiolieit cobcTBeHHOM ckopocTy yaanerus CO, 13 aTMocdepsl B
pe3ynbTaTe eCTeCTBEHHbIX MPOLLECCOB YI/1ePOAHOIO LIMK/Ia Ha Cylle U B OKeaHe.

O6was uyupkynaumua KpynHomacltabHble nepemeLLeHns BO3fyLIHbIX Macc
aTMOChepbl W BOJ, OKeaHa BCIeACTBME PA3NMyWii B PEXMME HarpeBaHws npu
BpateHnn 3eman. ObLIas LMPKYAAUNA BHOCUT BKNAJ, B SHEpreTuyeckimi banaHc
CCTEMbI 3a CYET NepeHOCa Ternna 1 KoNYecTBa ABUKEHMA.

OOujee conHevHoe msny4enme (OCH) Obuiee KONMYECTBO COJTHEYHON pa-
Avalmy B BaTTax Ha KBafpaTHbIA METp, MPUHATOE BHE armMochepb! 3emMan Ha
MOBEPXHOCTb, PACTIONOXKEHHYIO NEPNeHaUKYNApHO K Najaloliemy M3nydeHuio, n Ha
CcpeaHem paccTosiHun 3eman ot ConHua.

[locToBepHble M3MepeHUs COMHEYHON pafyaLuy MOXHO MPOBOAMTL TOMbKO M3
KOCMOCa, a TO4Hble [laHHble 006 3TOM Moka3aTene [OCTYNHbI Tobko ¢ 1978 roga.
ObLenpuHAToe 3HadeHne — 1368 BT M2 ¢ TOYHOCTbIO 0Koso 0,2%. HefaBHO OHO
oleHnBanock B 1360,8 + 0,5 BT M2 anst MUHAMANbHON CONHEYHOM aKTUBHOCTY
B 2008 rogy. TunuyHbIMK ABMAIOTCA BapuaLM B HECKOJIbKO [LeCATbIX foren
MpOLeHTa, 00bIYHO CBA3AHHbIE C MPUXOLOM COSTHEYHbIX MATEH YePe3 CONMHEYHbII
anck. Vamenerne OCW 3a cosiHeyHbIi Lk coctasnseT nopsaaka 0,1% (AMS,
2000). V13meHeHns B yAbTPadMONeTOBOM YacTi CnekTpa BO BPeMA CONHEYHOrO
UMKNa SBASIOTCA CPABHUTENBHO OOMbLUMMY (B MpOLieHTax) no cpasHeHuio ¢ OCH.
CM. Takxe VHconAaumA.

030H O30H, TpexaTomHas opma kucnopoga (0s), npeactaBnfet coboit
ra3000pa3Hblii KOMMOHEHT aTMocdepbl. B Tporocghepe oH obpasyetca Kkak
€CTECTBEHHBIM MyTeM, Tak W B pe3ysbTaTe GOTOXMMUYECKIX Peakuuit C y4acTuem
rasos, ABAAWOLLMXCA NPOLYKTOM [AEATENbHOCTI YenoBeka (cmor). TponocdepHblii
030H [HENCTBYeT KaK MapHMKOBbLIV ra3. B cTpatocghepe 030H 0bpasyercs B
pe3ynbTaTe B3aUMOAEACTBIA MeX/Y CONHEYHbIM YbTPathNONETOBbIM U3NyYeHNEM 1
MoJIeKyNApHbIM KicnopodoM (O,). CTpaTocdepHblil 030H UrpaeT peluatoLylo posib B
pafMaLnoHHoM banaHce ctpatoctep. Ero KOHUeEHTpaums fLoCTUraeT HanbonbLuero
3HaYeHNs B 030HOBOM CJI0€.
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O3oHoBasd abipa CM. O30HOBLIN C/ION.

030HOBBIN cnoii B cTpatocghepe ecTb C10I, B KOTOPOM KOHLIEHTPaLUs 030Ha
[0CTUraeT MaKCMManbHOrO 3HayeHus — TaK Ha3blBaemblil 030HOBbIA Coil. OH
NPOCTMPAETCA Ha BbicoTe nopsagka 12—40 km 0T noBepxHocTh 3emnt. KoHueHTpaumsa
030Ha OCTUraeT MaKCUMasbHOrO 3HayYeHna Ha BbicoTe NpubAM3UTeNsHO 20—25 KM.
3TOT O UCTOLLAETCA B pe3yNbTaTe aHTPOMOTeHHbIX BbIOPOCOB  XIOPUCTbIX
1 GpomucTbIX CcoefHeHnA. Kaxpaplid rop BecHoil B HOXHOM nonywapuu, Hag
PaoHOM AHTapKTWKW, MPOUCXOANT O4eHb CWJIbHOE WCTOLLEHMe 030HOBOTO CJ104,
BbI3BaHHOE [EMCTBMEM XJIOPUCTbIX M OPOMUCTbIX COEAUHEHUA aHTPOMOreHHoro
MPOVICXOXKAEHVS B COMETaHAM CO  CrieuudUYecknMu  MeTEOPONOrYecKMM
YCNOBUAMY B 3TOM pErvioHe. ITO ABNeHUe Nonyynno HassaHne O30HOBas Ablpa.
CM. Takxe MoHpeasibCKni npoTOKOI.

OnyckaHume Bop OkeaHU4eckuii MpOLECC, NP KOTOPOM MOBEPXHOCTHblE BOAbI
MoCTynatoT B rAyONHbI OKeaHa 113 MOBEPXHOCTHOTO NEPEMELLAHHONO CJI0s B pe3ynibTaTe
HakayuBaHusa kMaHa w OOKOBOW a/Bekijmy. BTopoii M3 3Tux npoueccos
NPOVNCXOAMT, KOFfa MOBEPXHOCTHblE BOAbI MepeMelLaloTca BCIeACTBUE afBeKLun B
061aCTb, e NOKanbHbIi NOBEPXHOCTHBIV CO MeHee MAOTHbIA 1 NO3TOMY BbIHYXAEH
CKONb3UTb BHU3 HIAXE MOBEPXHOCTHOIO CJ1081, 00bIYHO OE3 13MEHEHNSA MIOTHOCTY.

OpraHunyeckuii a3po3osib KOMMNOHEHT 33003014, COCTOALLMIA U3 OpraHn4Yeckux
COefMHEHWN, NaBHbIM 00pa3oM Yriepofa, BOAOPOA3, KWCIOPOAA W MeHbLUMX
KOAMYECTB ApyriX anemeHToB. CM. Takxe Yriepofocogepaliynii a3po307b.

Ocaxxpgaemas Boga O6Luit 06bem aTMOCepHOro BOAAHOO Napa B BePTUKaNbHOM
cTonbe efuHNYHOA MAoOWAAM nomepeyHoro ceyeHus. OObIYHO BbipaxaeTcs B
1OKa3aTessx BbICOTbI BOAbI, €I BOAAHON Nap MOSIHOCTLIO CKOHAEPCMPOBaAH 1 coBpaH
B COCY/i€ C TaknM Xe eAMHNYHbIM MONepeyHbIM CeYeHreM.

OcaxxpeHne asota OcaxfeHne asoTa ONpefenseTcA Kak MepeHoc as3oTa
13 aTMocgephbl K MOBEPXHOCTM 3eMan B pesynbTaTe MPOLECCOB BNAXHOMO
11 CYXOTO 0CAXAEHNS.

OTtkanbiBaHme OTKasbiBaHUe OTAENbHBIX KYCKOB Nbd OT JIEAHMKA, JIEAAHOO
LLJATa WM LUEJIbEHOBOIO J1b/la, KOTOPbIE NafatoT B 038P0 MK MOPCKYIO BOZY, 06pa3ya
aiicbepru. 310 OfiHa 13 Pa3HOBUAHOCTEN MOTEPU Macchl U3 NefoBoro 00pa3oBaHus.
CM. Takxe basiaHc/bogKeT Macchl (MEAHUKOB UM IEASHBIX LLMTOB).

OTKNOHeHne mopenu [10CKoNbKy CMOZEAMPOBAHHbI K/IMMAT OTAMYaeTCA B
OnpefieNIeHHoi CTeneHn oT Habsio4aemMoro KavMmMarta, NporHosbl KnuMata oyayt
00bI4HO "“OTAOHATHCA" OT NEePBOHAYANBHOTO COCTOAHWA, YCTAHOBAEHHOMO NO AaHHbIM
HabNofeHNA, B HamMpaBfeHU/ CMOAENMPOBAHHOMO KJUMaTa. JTO  OTKJIOHEHWe
MPONCXOANT B Pa3HbiX BPEMEHHbIX MacliTabax [s pasHbiX NepeMeHHblX, MOXeT
Cckaxatb MPOTHOCTUYecKkylo UHGoOpMaumio 006 UCXOAHbIX YCI0BUAX M 0ObIYHO
UCKII0YaeTCA anocTepuopy MNOCpefCcTBOM BHECEHMA 3MMUPUYECKON, Kak npasuio
NINHEVHOW, NonpaBKu.

OTHOCUTENbHAA BAAXXHOCTb OTHOCUTENbHAA BNAXHOCTb NOKa3bIBAET OTHOLLEHME
(i)aKTVHeCKOI'O [aBneHna BOAAHOroO napa K fasjieHnto HacbllLleHHOro BOAAHOro napa
NPUMEHUTENBHO K XUAKOW BOAE WMau Nbfly npu TOn Xe Temnepartype. Cm. TaKkxe
YnenbHasa B/axkHOCTb.

OTHOCMTENbHDbIVE YPOBEHb MOPSA YpOoBeHb MOPS, M3MEPEHHbIA C MOMOLLbIO
Mapeorpacgha no OTHOLUEHWIO K Cylle, Ha KOTOPOW OH pacronoxeH. CM. Takxe
CpegHuvi ypoBeHb MOPA W VI3MeHeHue ypOBHA MOPH.

Otnevatok OTneyaTkom OObINHO Ha3bIBAlOT XapakTep peakumu Kkivmara B
MPOCTPaHCTBE W/MAM BO BPeMeHW Ha KOHKpeTHoe BO3geicTBMe. OTneyaTkamm Takxe
Ha3blBAIOT MPOCTPAHCTBEHHbIE XapaKTEPUCTVKN pearupoBaHiA YpOBHA MOpPA Ha
TasHWe JIEQHMKOB WIN JIEAAHBIX LLMTOB (U Apyre N3MEeHeHWUs NOBEPXHOCTHON
Harpy3ku). OTneyaTku MCNONb3ylOTCA AJ1A BbIABNEHNA HAUYWA 3TOTO pearupoBaHus
B [aHHbIX HabMiofeHN A 1 00bIYHO OLEHMBAIOTCA C MOMOLLbIO MPUHYANTENBHOTO
MOAE/IMPOBaHNS KMMATa.

OTcTynaHue JNeAHMKOB/KOHel, JNefHUKOBOro mnepuofa [lepexofbl
OT MOMHOCTbIO  NEJHUKOBbIX  YCNOBWI  (I€AHMKOBBIA — MEPMOA) K - TENbIM
MEXTIEAHVKOBBIM Mep1oan XapakTepusyeMbiM r1obabHbIM MoTernseHnem u
MOZLEMOM YPOBHS MOPS BUIEACTBIE N3MEHEHNS B 0GbEME KOHTUHEHTAIbHOTO ba.
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Naneoknumar Kuvar B nepuoapl, npeaLlecTsyoLine pa3pa60TKe M3MepuUTeNbHbIX
I'Ipl/l60pOB, BK/OYanA UCTOpMYeCKne 1 reosiormyeckme smnoxu, ona KOTopbix MMetTCa
TOJIbKO KOCBEHHbIe KNUMaTnyeckne JaHHble.

Mapametp KnumaTM4eckoit oOpaTHoW ¢BA3M Crnocob KONMYECTBEHHOTO
ONUCaHNA PaJVUALMOHHON peakUn KIMMATUYECKOM CUCTEMbI Ha W3MeHeHue
cpesHewt r/106anbHOV NPU3eMHO TeMEPAaTyPbI, Bbl3BaHHOR pagunaLiOHHbIM
BO34e/icTBMEM.  DTOT — MapameTp  M3MeHAeTcA  06paTHO  MPOMOPLOHaNbHO
3hheKTVBHON — YyBCTBUTENILHOCTY — KavMaTa.  DopManbHO  napameTp
KnMaTiyeckoi 0bpaTHoi CBsi3m (o eauHuLa n3mepeHnsi: BT/m2 °C-') onpenensetcs
kak: o = (AQ — AF) / AT, roe Q — cpeHee rnobanbHoe padyaLioHHOe BO3[ENCTBYE,
T — cpefHan rnobanbHas TemnepaTypa Bo3fdyxa Ha NoBepxHoCT, F — noTok Tenna B
OKeaH, a AA 03Ha4aeT N3MeHeHe MO OTHOLLEHWIO K HEBO3MYLLIEHHOMY K/IMMATY .

MapameTp YyyBCTBUTENbHOCTU KIMMaTa CM. YyBCTBUTEILHOCTb KIMMATA.

NapameTpusauusa B kivmvaTiyeckyx Mozesax 3TOT TepMuH 0003HayaeT
METOAMKY MpefCTaBieHNA NPOLECCOB, KOTOPble HEBO3MOXHO ABHO MPeACTaBUTb Npu
MPOCTPAHCTBEHHOI WAN BPEMEHHON pa3peLLaroLLiesi CriocOOHOCTY LaHHOR MOZenn
(NOACETOYHBIX MPOLLECCOB) MyTeM pacyeTa B3alMOCBA3N MeXAY KPyMHOMacLUTabHbIMM
nepeMeHHbIMY, MPeACTaBAEHHbIMI B MOZENN, 1 YCPESHEHHbIM N0 MAOWAZN unu
BPeMeHM SpdekTam Taknx NOACETOYHbIX MPOLIECCoB.

MapHukoBbiii ras (M) K napH1KoBbIM ra3aM OTHOCATCA Te ra30Bble COCTaBAAIOLLME
aTMocghepbl, Kak ecTecTBeHHble, Tak W aHTPOIMOreHHbIe, KOTopble MOrnoLaT
1 U3NY4alOT Paguaumio C ONpPefeneHHON AMHOIM BOAHbI B AMaNasoHe 3emHOu
pazavaL|m, NCnyckaemoi NoBepxHOCTbIO 3eMAi, camoii aTMocdepoit 1 obnakami. 1o
CBOWCTBO MOPOXAAET r1aPHMKOBLINA 3¢hchekT. OCHOBHBIMM NAPHUKOBbIMI razami B
aTmocdepe 3emnu sBnsATCA BogaHoi nap (H,0), avokcug yrneposa (CO,), 3akumck
azora (N,0), metaH (CH,) n 030+ (O,). Kpome Toro, B aTMocepe COAepKUTCa
ele Lenblil pAf NapHUKOBbIX Fa30B MOSHOCTBIO aHTPOMOTeHHOrO MPOVICXOXAEHNS,
TakuX KaK ras01/0yr/1eBoA0poAbl v Apyrve Xnop- 1 bpomcogepxalLise BeLLeCTsa,
nognagatolime nog feicteue MoHpeasisHoro rnpotokosa. Momumo CO,, N,O n
CH,, nog penctBne KnOTCKOro rnpoTokos1a NognajaloT Takne napHWUKoBbIe rasbl,
kak rekcachtopug, cepsl (SFg), ruapodtopyrnepogpl (F@Y) u nepdropyrnepogbl (MOY).
Cnncok XOpoLLIO repemeLLMBaeMblX MapHUKOBLIX ra3os cM. B Tabnnue 2.A.1.

MapuukoBbiit ekt VHbpakpacHbli  pagraloHHbI  3¢hheKkT  Beex
COCTaBNAOWMX — aTMOCGhephbl,  MOFNOWAIOWMX  MHPaKpacHoe  13NyueHue.
[lapHyikoBble ra3bl, obnaka U (B MeHblIeA CTeneHu) a3po30J1 NOroWaloT
3eMHYI0 pagualuio, N3Ny4aemMylo MOBEPXHOCTbIO 3eMan W ApyriMi 0ObekTamu
B aTMocdepe. ITU CyBCTaHUMM WCMYCKAIOT MH(DPaKPacHOe K3/Ty4eHre Bo BLex
HanpaBneHnax, OAHAaKO MpU BCEX MPOYMX PABHbIX YCJIOBUAX YMCTOE KOAMYECTBO
M3Ny4eHUs B KOCMOC OObIMHO MeHblUe TOro, KOTOpOe Wcnyckanocs Obl npw
OTCYTCTBWM 3TUX MOTNOTWTENE B pe3ynbTaTe CHUXEHWs TemmepaTypbl Mo Mepe
YBEJINYEHNA BbICOTbI B TPOMOCEHEPE, 11 COOTBETCTBYIOLIErO OCNAONEHUA U3NYYeHUA.
MoBbILWEHNe KOHLEHTPALMIA NApHUKOBbIX Fa30B YBEMYMBAET Uity 3TOr0 3dekTa;
Pa3HOCTb MHOTZA Ha3blBAIOT MOBbILIEHHbIM NAPHUKOBLIM 3thdeKkToM. 3meHeHve
KOHLIEHTpaLuMI MapHUKOBLIX Ta30B B pe3ynbTaTe aHTPOMOreHHbIX BbIOPOCOB
CMOCOBCTBYET  KPATKOBPEMEHHOMY — PaavaLMoOHHOMY — BO3[CHCTBUIO.
Mpu3emHas Temnepatypa U TemnepaTypa Tponocdepbl MOBbIWAIOTCA B pe3ynbTaTe
3TOrO BO3ZENICTBIA, NOCTENEHHO BOCCTaHABANBAA PafMaLMOHHbI HanaHc B BepxHei
4acTn atmocdepbl.

MepenomHblii MOMEHT [PUMEHUTENbHO K KJIMMATY - YCIOBHOE KPUTUYECKOe
MopOroBoe 3HayeHue, KOraa rnodasnbHble WM PernoHanbHble M3MEHEHUA KvMaTa
MepexoAAT 113 0f{HOr0 CTabUNBHOr0 COCTOAHMA B APYroe CTabunbHOE COCTOAHNE. ABneHMe
nepesioMHOro MOMeHTa MOXET BbiTb HeobpaTMbIM. CM. Takxe HeobpaTMocTb.

MepeHoc DkmaHa O6WWMiA nepeHoC B pe3yfibTaTe PaBHOBECWSA MeX[y CUION
Kopronnca 1 HanpsxeHnem TpeHus BCnefCcTBUe [eACTBMA BeTpa Ha MOBEPXHOCTY
okeaHa. CM. Takxe Haka4vBaHue SKMaHa.

MepexopHan peakyua knumarta Cv. YyBCTBUTEILHOCTL KMMaTA.

MepexofHas peakuys KnMMarta Ha cyMMapHbie Bbiopockl CO, (MPKB) MepexoHoe
VI3MeHeHIe cpeaHei rnobanbHoi MpU3EMHON TeMrIepaTypbl Ha eQyHIALY CyMMapHbIX
Bbibpocos CO, - 06byHO 1000 MrC. MPKB nokasbiBaeT oHOBPEMEHHO Kak aTOCGHEDHYHO
chpakLro cymmapHbix Bbibpocos CO, (dhpakupio obuuero konnyecrsa BbibpoLuerHoro CO,,
KOTOpas OCTAETCA B aTMOCGHEDE), TaK U rEPEXOHYIHO peakLmio kivvata (TPK).



Mepuop noBTopsieMocTu OueHKa CpefHEro BPeMEHHOro VHTepBana Mexmy
HaCcTynneHVsMn  CoBbITUA  (Hanpumep, NABOAOK WM 3KCTpeManbHble [OX[eBble
0Cafikv) onpefeNeHHoro Maclutaba unn UHTEHCUBHOCTW (Ui HUXe/BbILe HUX). CM.
TakxXe Bo3BpalljaemMoe 3Ha4yeHue.

MnaHKTOH MyKpOOpraH3Mbl, XMBYLLME B BEPXHIX COSX aKBATUYECKUX CUCTEM.
Pa3NnyaloTca hUTOMIaHKTOH, KOTOPbIA MONYYaET IHEPTUIO MyTeM (hOTOCUHTESA,
W 300MM1aHKTOH, NMUTAIOLMACA DUTONAAHKTOHOM.

Mneicroyen 3noxa [IneiicToueHa ABNAETCA paHHel W3 [BYX 3MOX B cuCTeMe
YeTBepTMYHOrO reprofa, NPOLONXaBLIerocs ¢ 2,59 MAH. NeT Tomy Hasad Lo
Hayana ['osi0LeHa 11,65 TbiC. NeT ToMy Ha3ag.

MnuoueH [nnoueHosasa 3noxa — 3T0 NOCNEAHAA 3M0Xa HEOreHOBOM CUCTEMSI,
HayaBLLAACA 5,33 MJIH. NIeT TOMY Ha3ag v NPOLOIXaBLIAACA 10 Havana [iencroyeHa
2,59 MJH. neT ToMy Hazag.

Nornotutens J1i060ii NpoLecc, B AeATENbHOCTI MW MEXaHN3M, KOTOPbIii yaanset
MapHUKOBBIN a3, @3p030/1b AN MPeKypCcop NapHUKOBOrO rasa Wi aspo3ons
13 aTMocghepe.

NMornoweHne [lo6asneHne NOTEHUMANLHO ONACHOMO BelleCTBA B pe3epByap.
rorsoleHne YraepofocoaepXallyx BELLeCTs, B YaCTHOCTI JUOKCKHAa YIieposa,
4acTo Ha3bIBAIOT CeKBECTpaLmet (yrnepoaa).

MorpaHunuHblii  cnoii  atmoccpepbl  Croit  aTMoctepsl,  MpUEraoLLuii
K TMOBEpPXHOCTV 3eMnW, Ha KOTOpbli [eACTBYeT TpeHWe o0 3Ty MOrpaHuyHylo
MOBEPXHOCTBIO 11, BO3MOXHO, MEpPeHOC Tenna W [pyrie nepeMeHHble 3HayeHus
370l noBepxHocT (AMS, 2000). Camble HukHiue 100 M norpaHU4HOro cnos
(okono 10 % TOMWMHBI MOTPAHUYHOrO Crost), rhe mpeobnafaeT MexaHUyeckoe
thopMupoBaHue TypOYNEHTHOCTY, Ha3bIBAIOTCA MPU3EMHBIM MTOrPaHUYHBIM C/I0EM
WA MPU3EMHbIM CJTOEM.

MokasaTenbHas BbicOTa BOJIHbI CpefiHAA BbICOTa OAHOW TPeTbel YacTu CamblX
BbICOKIX BOJIH OT MOZOLLBbI 10 BEPLUMHbI (BETPOBOE BOJIHEHNE 1 3bi6b), HAbMofaemas
B KOHKPETHbI/ Nepros BpeMeHu.

Nonynpsamoii ekt
aspo30s1eM 1 paauaLme.

(asposonna) Cwm. Bzaumogervictaue — Mexzy

Nonyamnupuyeckas mopenb Mogenb, B KOTOPO/i PacyeTbl OCHOBaHbl Ha
KoMBMHaLWKM HabniofaeMblx accoupmaLmini Mexzy nepemeHHbIMI U TeOpeTNYeckMY
C00OPAXEHNAMN OTHOCUTENBHO MepeMeHHbIX C CTIOb30BaHNEM (yHIAMEHTabHbIX
MPMHLMNOB (HanpuMep, coxpaHeHne 3Heprin). HanpumMep, B MCCNeL0BaHUSX YPOBHS
MOpA  MOAYMMMPUYECKME MOZENN 03HAYaloT KOHKPETHO (YHKLMM Mepesayn,
chopMyaMpOBaHHble A MPOTHO3WPOBaHNA Oypyliero rnobanbHoro v3meHeHus
CpeaHero YpoBHS MOPS, Wiu CnocobCTBYIOLLX 3TOMY (aKTOpOB B pe3ynibTaTe
BynyLiero M3MeHeHUs cpeaHeri r7106a1bHOM NPU3EMHO TEMIepPaTyphbl Ui
PaAVaLMOHHOIO BO34eCTBIA.

MNocnepHuit  nepHukoBblii  Makcumym (MJIM) Bpema B nocnegHtoo
JIeAHVIKOBYIO 30Xy, KOrfa N0k JIE4HUKOB U JIEAAHBIX LLMTOB JOCTUINA
CBOE/i MaKCUMasbHOA BeNWYMHbl — NpuonuauTensHo 21 Thic. NeT Tomy Hasap.
JTOT Nepuog TLLATeNbHO W3yYeH, MOCKOJbKY OTHOCUTENbHO XOPOLUO U3BECTHbI
paanaLmMoHHbIe BO3L4ENCTBYSA W NOrPaHNYHbIe YCI0BUA.

MocnegHee mexxnegHukosbe (MM) Cv. MexsieqH1KOBbA.

MoTteHunan rno6anbHoro notennenunsa (MIM) Mokasareb, 0CHOBaHHbLIA Ha
PafiNaLMOHHBIX CBOVICTBAX 1apHMKOBLIX ra30B, NOCPeACTBOM KOTOPOro U3MepAeTcs
pafavalUMoHHOe BO3AENCTBME 1OC/IE  WMMIIYJIbCHOrO BbIOPOCa eAUHMLI
Macca [aHHOro XOpOLIO MepeMeLIMBAEMOro rasa B CErofHsillHel aTmocgepe,
WHTErPUPOBaHHOE MO  BbIOPAHHOMY BPEMEHHOMY TOPU3OHTY,  OTHOCUTESNHO
BO3LeNCTBUA groKcyvga yriepoga. MMM npeacraBnser coboit KOMOUHNPOBAHHbIN
3(heKT pasHOro BPeMeHU HaXxoXEHs 3TUX ra30B B aTMOC(Epe U X OTHOCUTENBHO
3(heKTUBHOCTY Kak MpUYMHBI PAUAaLOHHOMO BO3AENCTBIS. KMOTCK YU POTOKO/
0CHOBaH Ha MM B pe3ynbTaTe MMMYNbCHBIX BbIOPOCOB 3@ CTONETHUIA NEPUOL, BPEMEHN.

Motok fABHOro Temna TypOyneHTHbIA WAM KOHAYKTWBHBIA MOTOK Tenna oOT
MOBEPXHOCTI 3eMAU B aTMOCGEPY, He CBA3aHHBIA C (a30BbIMI MPEBPALEHIAMY
BOZbl; KOMMOHEHT NOBEPXHOCTHOTO SHEPreTUYeCcKoro broaxera.

Inoccapui

MouBeHHas Bnara Boga,
3aMep3LLIeM COCTOSHUN.

KOTOpaA COAEpPXUTCA B MNo4Be B XKUOKOM  Man

MouyBeHHas Temnepatypa TemnepaTypa nousbl. MoXeT K3MepATLCA UK
MOJE/IMPOBATHCA Ha MHOTUX YPOBHAX B Npefenax rayouHbl NoyBbl.

MpaBpgonogo6mue Bo3MOXHOCTb KOHKPETHOTO pe3ynbTata, € ee  MOXHO
OLEHUTb C BEPOATHOCTHON TOYKM 3peHns. B HacTosliem Joknafe 3TO Bblpaxaetcs
C NOMOLLBIO CTAHAAPTHOI TepMUHONOMK, NpuBedeHHoN B Tabanue 1.1. Cm. Takxe
JlocToBepHoCTb W HeornpeneneHHOCTb.

Mpepckasanne Knumara [pefckasaHve KMMaTa UM MPOrHO3 Kamumata — 310
pe3ynbTaT nonbITKN AaTb OLEHKY (MICXOfA U3 KOHKPETHOO COCTOAHUA K/TMMAaTUYECKOM
cucTembl) hakTUYeckoii 3BONIOLUN KivMaTa B Oyayliem, HanpuMep Ha Ce30HHOM,
MEXroZOBOM WAM [EeCATUNETHEM BPeMEHHbIX MacliTabax. [ockonbky 3BontoLMA
KJIIMaTNYECKOM CUACTEMbI B OyfylleM MOXET ObiTb BeCbMa YyBCTBUTENbHON K
HayasbHbIM YCIOBUAM, Takve MpefckasaHns 00bl4HO ABNAIOTCA BEPOATHOCTHBIMM MO
cBoeMy xapakTepy. CM. Takxe [Tpoekyus Kvmata, Knvmatuyecku CLeHapus,
WHnymann3auyma mogenes v [penckazyemocTs.

Mpepckasyemoctb CTeneHb, B KOTOPOW Oyaylime COCTOAHWA CACTEMbI MOTYT
ObITb MpefCKasaHbl Ha OCHOBE 3HAHWA TEKYLLEro W MpOLLIOrO COCTOAHNIA CUCTEMbI.
MockosbKy 3HaHWe MPOLLAOrO W TeKyL|ero COCTOAHNIA KIMMAaTUYEeCKON CUCTEeMb]
00bIYHO HECOBEPLUEHHO, KaK HECOBEPLUEHHb! 11 MOENM, 1CNonb3ylole 3TO 3HaHue
LNA NOAFOTOBKN rpescka3aHua KuMaTta, v NoCKoNbKy KAMMaTUYeckas cuctema
no CBOEN NpUPOLe ABNACTCA HEJIMHENMHOM W XaOTWM4YHOM, NpefckasyemocTb
KNMMATWNYeCKOl  CUCTEMbl  HEM3DeXHO ABNAETCA  OrpaHWyeHHoi. [axe npu
MPOM3BONbHBIX TOYHBIX MOAENAX 1 HabIofeHUsX BCe Xe MOryT ObiTb npefenbl
npezcKkasyemMocTyt TaKoi HennHeinHoi cuctembl (AMS, 2000).

Mpekypcopbl ATMOC(hepHble COEAVHEHNA, KOTOPble He ABAAIOTCA 1apHUKOBLIMU
rasamy W a3po30/AMiy, HO KOTOpble BO3AENACTBYIOT HA  KOHLEHTpaLuu
MapHUKOBbIX [A30B WM a3po30Mield, Y4acTBYs B (DU3NYECKUX WM XUMUYECKUX
npoLieccax, PeryanpyloLLX CKopocTb Ux 06pa30BaHUA UM Pa3NoXeHWs.

Mpusemublii cnowt C\. [TorpaHnYHbIA CI0 aTMOCEpPSbI.

MpusemHaa Ttemnepatrypa Cm. CpegHas
Temrepatypa, [lpy3emHas TemnepaTtypa
[1OBEPXHOCTU MOPS.

rnobasbHas — npu3eMHas
Bo3gyxa W Temrepatypa

MpusemHasa TemnepaTtypa Bo3fyxa [lpi3emHas TemnepaTypa BO3ZyXa,
n3MepeHHas B XOPOLLO BEHTUAMPYEMbIX OyfiKax Ha BbicoTe 1,5 M OT 3emau.

MpunoBepXHOCTHAsA MHOTONETHAS MeP3/10Ta TepMiH, 4acTo UCMONb3YeMblii
B MPUMEHEHUAX KIMMaTMYeCKux Mogesneii fna 0003HayeHns MHOroseTHes
Mep3/10Tbl Ha rnybuHax 6am3kux K noBepxHOCTU 3emau (0bbl4HO Ao 3,5 Mm). B
NCCefloBaHNAX Ha OCHOBE MOJENel AMarHoCTKa MpUMOBEPXHOCTHOW Mep3noThl
00bIYHO NPOBOANTCA MO CPedHMM KnMMaTUyecknm nokasatensm 3a 20 wnm 30
JIET, YTO OT/MYAeTCA OT TPAAMLMOHHOrO OMpefeneHna Mep3noThl. McyesHoseHve
MPUMNOBEPXHOCTHOM Mep3n0Tbl B KaKOM-TO MecTe He WCK4YaeT AanNTebHOro
COXpaHeHUst Mep3noTbl Ha Oonblueir raybuHe. Cm. Takke AKTWBHBIA CIOU,
Mep37bivi rpyHT 1 TepMOKapCT.

Mpuxopsawan conHevyHana papguaumna Cuv. VHcoALMA.
Mporxo3 knumata Cwv. [IpegckazaHme Kavmarta.

MpopneHHble TpaekTOpMM KOHUeHTpauui Cw.
TPAeKTOPUN KOHLIEHTPALMA.

PGH,OE‘BGHTaTl/IBHbIe

Mpoekuusa Mpoekuns npefcTaBnseT coboi NoTeHUManbHylo bydyliyio 3BofIOLMIO
KOIMYECTBEHHOTO NMoKa3aTens 11 COBOKYMHOCTI KONNYeCTBEHHBIX MOKasaTenel, 4acto
PaccYNTbIBaEMbIX C MOMOLLBI0 MOZeNu. B oTinume OT npepckasaHuil, Npoekuumn
HOCAT YCNOBHbIN XapakTep B OTHOLLEHUM NPeAnofoKeHNi, KacaloLLXcs, Hanpumep,
OYyLLMX  COLMANbHO-3KOHOMUYECKUX W TeXHOMOrMYecknx pa3paboTok, KOTopble
MOTYT WA He MOryT ObiTb peann3oBaHbl. CM. Takxe [IpesgckazaHue Kavmata u
lpoekuyumsa Knumara.

Mpoekyna knumarta /Ipoekiya KauMaTta — 3TO CMOAEAVPOBaHHbIA OTKANK
KJIMMAaTYECKOM CUCTEMbI Ha CLieHapyi OYyLLMX BbIOPOCOB UM KOHLEHTpaLMK
1apHVKOBbIX ra30B U a3p030J1el, KOTOPbIA 00bIYHO MONYYaKT C UCMONb30BAHUEM
KnvmaTudeckux mogesien. Npoekuun Knaumata OTANYaIoTCA OT ripescKa3aHunii
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Inoccapun

KauMaTta  CBOE  3aBUCMMOCTBIO  OT  UCMOMb3yeMOro  cleHapus  BblOpocos/
KOHLeHTpaumu paamalumoHHOro BO34ENCTBIA, KOTOPbIA B CBOI O4epedb
OCHOBaH Ha MpeAnoNoXeHNAX, KacalolVXca, Hanpumep, OyAyWyMX coLManbHo-
9KOHOMMYECKUX 1 TEXHONOTMYeCKX pa3paboTok, KOTopble MOrYT UAK He MOTyT ObiTb
peann3oBaHbl. CM. Takxe KavmaTudeckmi cLeHapuu.

MpombiwneHHaa pesontouusa poLecc 6bICTPOr0 NPOMBILLEHHOTO Pa3BUTUA C
[ANeKOUAYLMMI  COLMasbHO-3KOHOMUYECKUMI NOCNEACTBUAMM, KOTOPbIA Havanca
B0 BTOpOIA nonosuHe XVIII Beka B BennkobputaHum v pacnpocTpaHmuics Ha Espony,
a 3aTeM Ha Apyrue cTpadbl, Bkimovas CLUA. MoLwHbIA TONYOK 3TOMY npoLieccy
pasBuTUA Zano 130bpeTeHre napoBoro fsuratens. [poMblLLNeHHas PeBOMOLMA
nonoxuaa Hayano ObiCTPOMY POCTY UCMOAb30BAaHMA WCKOMAeMoro Toniuea W
obbema BbIOPOCOB, B YAaCTHOCTU AMOKCKzAa yriaepofa. B Hactoswem foknage
TePMUHbI JOVHAYCTPUANbHBIN W MHLYCTPUa IbHBIA OTHOCATCA B KaKOW-TO Mepe
MpOW3BOMBHO K Neprofam BpeMeHu Ao 1 nocie 1750 roga, COOTBETCTBEHHO.

MpocTpaHcTBeHHble W BpemMeHHble  MacwTadbl  Kivvar — MoXeT
BApbMPOBATLCA B OYeHb LUMPOKWX NPOCTPAHCTBEHHBIX 1 BPEMEHHbIX MacluTabax.
MPOCTPaHCTBEHHbIE MacLITabbl MOTYT BapbUpOBaTLCA OT MeCTHbIX (MeHee 100 000 km2)
10 pernoHanbHbix (100 000—10 MAH. KM2) U KOHTUHEHTaNbHbIX (10—100 MIAH. Kv2).
BpemeHHble MacluTabbl MOryT BapbMpOBATbCA OT CE30HHBIX [0 reonornyecknx (o
COTEH MJIH. JIeT).

NMpoTAXEeHHOCTb CHEXHOro MNOoKpoBa [lnowass 3eMHOM  MOBEPXHOCTH,
MOKPBITO CHETOM.

MpouenTunn Habop yacteii deneHns, korga obLyas COBOKYMHOCTb pacrpesenerus
fenutca Ha 100 paBHbIX YacTer, npu 3ToM 50-i NPOLIEHTINb COOTBETCTBYET MEgMaHe
COBOKYMHOCTY.

Mpsamoe Bo3peiictBue (asposoneit) Cwm.
a3p030/1eM 1 paaraLned.

Bzanmogevictene  mMexgy

MpaAmMoe ynaBnMBaHMe BO3AyXa XWMUYeckuii npouecc, npu  KOTOPOM
notok yncroro CO, BO3HMKaeT B pe3ynbTate ynasnusanua CO, u3 okpyxaloLlen
BO3ZYyLLUHOW Cpefpbl.

MbinbuyeBoit aHanu3 MeToJ OTHOCUTENBHOTO AATUPOBAHMA W 3KOJOTWNYECKON
DPEKOHCTPYKLIMYM, COCTOALMA M3 BbIABNEHMA U MOACYETa TWUMOB  MblibLbl,
COXpaHUBLLECA B TOpde, 03epHbIX HaHOCaX U Apyrix OTNOXeHWaX. CM. Takxe
KocBeHHbIV noka3aTesib.

PaBHOBecHas YYBCTBUTEJIbHOCTb KNUMarta Cm. L/yB(_7'BVITE‘}7t>HO(_Tb KJInmara.

PapunaunoHHoe Bo3fenicTBUE PafnalMOHHOE BO3[ENCTBME — 3TO W3MEHEHNE
YUCTOTO — HUCXOAALLMIA MIHYC BOCXOAALLAA — PafMaLiiOHHOT0 NOTOKa (BblpaxaeTca
B BT M) B Tporonay3ze wau Ha BepxHeil rpaHnue aTmMocheps BCeAcTBIe
V3MeHeHNs BHeLIHero akTopa M3MEeHeHUs KJMMaTa, Hanpumep BCiefcTBUe
V3MEHEHNA KOHLEHTpaUMM JMOKCYa yr/iepoa WA WCXOLALLEro noToka
3Heprun ConHua. MHorga BHyTpeHHWe akTopbl [0 CUX paccMaTpuBaloTCs B
KayecTBe BO3[ENCTBMIA, faxe HECMOTPA Ha TO, YTO OHU ABAAIOTCA pe3ynbTaTom
V3MEHEHNs KJ1MaTa, HanpuMep W3MEHEHUS a3p030Jieli WU MapHUKOBbIX
ra3oB B pasHble Mepuodbl r1aseoksivmvata. TpafnumMoHHOe pPafnaLUOoHHOe
BO3[ENCTBME PACCUNTBIBAETCA MPU (DUKCUMPOBAHHbBIX (HEBO3MYLLEHHbIX) 3HaYeHUsX
BCEX CBOWCTB Tponocdepbl W Mocie TOro, Kak CTpatocdepHble TemnepaTypsl,
€/ OHM BO3MYLLEHbl, MPUAYT B PajuaLMOHHO-OMHAMUYECKOe paBHOBECHE.
PagnaunoHHoe BO3LENCTBUE HA3bIBAETCA MIHOBEHHbLIM, €CIN HE Y4UTbIBAETCSA
HWKaKoe M3MeHeHMe CTpaTocthepHoi TemnepaTypbl. PagualmoHHoe Bo3aencTeme ¢
Y4eTOM ObICTPBIX MOLCTPOEK Ha3blBAETCA IGPEKTUBHBIM PALNALNOHHBIM
BO37e/ACTBMEM. [INs Leneit HacToAWero foknafa pafualuoHHOe BO3fERCTBUE
onpefieNneHo Takke Kak W3MeHeHue no cpaHeHnio ¢ 1750 rogom 1, ecn NHOro He
yKa3aHo, COOTBETCTBYET rN06OaNbHOMY 1 CPeAHEroA0BOMY 3HaueH 0. PaguaLoHHoe
BO3[ENCTBIE He CNIeLyeT NyTaThb C pagMUaLMOHHbIM BO3AEACTBMEMOM 061aKoB
— TEPMUH, OMUCHIBAKOLLNIA HE3BUCUMYIO Mepy BANAHIS 06/71aK0B Ha pafnaLlioHHbIi
MOTOK Ha BEPXHel rpaHuLe aTmMocdepsl.

PapunaumonHbiii 3dhekT BosgeiicTare Ha pasnaLMOHHbIA NOTOK UK Ha CKOPOCTb
HarpeBaHWs (YalLe BCEro Ha HUCXOZALLMIA MOTOK Ha BepXHell rpaHuLe aTMocgepsl),
BbI3BAHHOE ~ B3aMMOZENCTBMEM  KOHKPETHOrO ~ KOMMOHEHTa C  nojsMu  Nnbo
VIHGPaKpPacHOro, NMBO COTHEYHOrO 13/1y4eHs B pe3ynbTate MOrNOLEHNs,
paccenBaHNA M 3MUCCUN, CPABHUTENbHO WAEHTUYHOTO B WHOM Cyyae COCTOAHUA
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aTMocdepbl, CBOOOAHOA OT 3TOFO KOMMOHEHTAa. 3TO ABMAETCA KOSMYECTBEHHbIM
onpefeeHnem BO3IECTBUA JAHHOrO KOMMOHEHTA Ha K/IMMAaTUYECKYIO CUCTEMY.
K 4ucny npumepoB  OTHOCATCA  B3aMMOAEUCTBUS — a3p030JiS-paauaLiiy,
DaaNALMOHHBIA 3¢hehekT 06/1akoB W NapHMKOBbIA 3¢hehekT. B HacTosLieM
noKnafie fons ntoboro pagnaunoHHoro 3dekTa Ha BepxHeii rpaHuLe aTMocdepsl,
BbI3BAHHOrO @HTPOIMOrEHHbIMY WA NHBIMIA BHELHIMU BO3LEACTBUSAMM (Hanpumep,
M3BEPKEHNA BYNKAHOB WM M3MeHeHMA Ha COMHUE), WMEHYeTCA MIrHOBEHHbIM
pPaanaLNoHHbIM BO34ENCTBUEM.

PapuaunonHbiit 3dcpekT 06naKkoB PasualyioHHbI  3¢hghekT 0bnakos
CPaBHNTENBHO UAEHTUYHON CUTYaLWMW B Cy4ae OTCyTCTBUA 00M1akoB. B npeppiayLimx
noknagax MIOUK 3toT 3hdpekT HasbiBancs paguaymoHHOe BO3AenCcTBUe
06/1aK0B, 0fHaKO MOLOOHAs TEPMUHONOMMA He COOTBETCTBYET APYriM Cily4asm
1CNONb30BaHNA TEPMUHA BO3AEMCTBYE U He COXpaHeHa B HacToAlleM foknage. Cm.
Takxe ObpaTHas cBf3b 0071aKOB.

Paspeluenune B kimatiyeckux Mogesisax 3ToT TepMUH 0603HayaeT dusnyeckoe
paccTosHmne (MeTpbl UK rpajychl) MeXAY Kaxaol TOYKOW Ha CeTKe, UCnosb3yemon
LNA pacyeTa ypaBHeHUA. BpemeHHOe pa3peLLieHye 03HaqaeT BPeMEHHON Luar nin
BPEMEHHOI MHTEPBaN MeXAY KaXZbIM MOLESbHbIM PaCcieTOM YPaBHEHMIA.

PamMo4Hasa KOHBeHUus 006 usmMeHeHum knumata CMm. PamoyHas
KkoHBeHUMs OpraHu3zaumm ObvbeauHeHHbIX Hauywid 06  r3MeHeHun
kaumata (PKVIKOOH,).

PamouHaa koHBeHuus OpraHusauum OOGbepnHeHHbIX Hauwii 06
nameHennn knumarta (PKUKOOH) KoHBeHuns Obina npuHata 9 mas 1992
roga B Hbto-Mopke n nognucada B xome Bctpeun Ha Boicwem yposHe “MnaxeTa
3emns” B Puo-ge-Xaneiipo B 1992 rogy 6onee yem 150 ctpaHamn 1 EBponeiickim
coobLlecTBOM. Ee KoHeyHas Leflb 3akmioyaeTcs B “cTabnim3aumn KOHUEHTpaLni
M1apHUKOBBIX @308 B aTMOChepe Ha TakOM YPOBHe, KOTOPbIA He dornyckan
Obl OMACHOrO aHTPOMOreHHOro BO3LEACTBUA HA K/IMMATUYECKyO cucTemy”.
OHa coflepxuT obs3aTenscTBa Ans Bcex CTOpPOH. B cootBeTcTBUM C KOHBeHLyei
CTOpOHBI, BKIIOYeHHble B npunoxeHe | (Bce ctpatbl OICP 11 CTpaHbl C nepexofHoii
3KOHOMMKON), cTpemaTcA K 2000 rofly BEPHYTHCA K YPOBHAM BbIOPOCOB NapHUKOBbIX
ra3oB, He KOHTPOAMpPYeMbIX \MOHpeasIbCKyM POTOKOIOM, KOTOPbIA CyLLeCTBOBa
8 1990 rogy. KoHBeHuua BcTynuna 8 cuny B MapTe 1994 roga. B1997 rogy PKUKOOH
npuHana KMoTckuui MpoTOKO/I.

Pacnap [octenexHoe ypaneHne atMoctepHoro CO, B pesysbTaTe pasnoxeHus
CUNMKATHBIX 1 KapbOHATHbIX NOPOf. Pacnag MoXeT BK/OYaTb (13ndeckie NpoLecchl
(MexaHyYeckuii pacnaz) Nan XuMu4eckue NPOLECCh! (XMMUYECKMI pacriaz).

Pacxop Bopbl B peke CM. PeyHOu CTOK.
Peakuusa knumata Cm. YyBCTBUTE/IbHOCTb K/IMMaTa.

PeaHanu3 PeaHanmbl — 3TO OLEHKM WCTOPUYECKMX [aHHbIX O Temnepatype
aTMocdepbl W BETpax WM O TemnepaType U TeYeHuAx okeaHa, a Takke O Apyrux
KOMMYECTBEHHbIX MapameTpax, KOTOpble OCYLIeCTBAAIOTCA MOCPEACTBOM 00paboTku
MPOLLAbIX METEOPOJIOrMYECKUX UK OKeAHOTpathnyecknX AiaHHbIX C UCMOMb30BaHMEM
camblx MOCNEAHUX [OCTUXEHWA B 061ACTM  MPOrHO3MPOBaHWA NOrodbl WM
MOZieNIel UMPKYAALAM OKeaHa W MeTOf0B acCUMWIALMM AaHHbIX. Mcnonb3oBaHue
(UKCMPOBAHHON aCCUMUNALMM JaHHbIX NO3BOAAET M3bexaTb IPdeKToB, CBA3AHHbIX
C M3MeHeHUeM CUCTeMbl aHanu3a, KOTopble NPUCYTCTBYIOT B OMepaTiBHbIX aHanu3ax.
XOTA HenpepbIBHOCTb YNYYLIAETCH, r00abHble NOBTOPHbIE aHaNM3bl CTPAAAIOT, Tem
He MeHee, 0T N3MeHeHIs 0XBaTa U NOrpeLlHOCTel cucTeM HabtoaeHIi.

Permon PervoH - 310 TeppuToOpnA,  XapakTepusyloLllaaca  KOHKPETHbIMU
I'eorpadJVI‘-leCKVIMVI U KNMAaTONOTNYeCKUMI 0cobeHHocTaMU. Ha kimmat pernoHa
BAVAIOT Takie CBOWCTBA pernoHanbHoro nnn mectHoro MaCLLITa6a, Kak TOI'IOI'pa(i)VIﬂ,
XapakTepuUCTUKN 3emJ1eriosib30BaHms 1 03epa, a Takxe yhalleHHble BO3A€VICTBV]H
APYrnx permoHoB. Cm. Takxe JJasibHAA KOPPEJIALUNOHHaA CBA3b.

PerynupoBaHue conHewHoit papmuauum (PCP) PerynuposaHiue CONHeYHoM
pafnaLymmn 03HavaeT npefHaMepeHHoe n3MeHeHne KOpoTKOBOIHOBOTO PafMaLMOHHOr0
BlofxeTa 3eMAN C LEeNblo YMEHbLUEHUA V3MEHEHMs KIMMaTa B COOTBETCTBIN C
YCTaHOBNEHHO CLCTEMOV rToka3aTesies (Hanpumep, rpy3emHas TemMrepatypa,
0Cafiku, pervoHanbHble BO3feRcTBMA W T.4.). [BymA npumepamu metogos PCP
ABAAIOTCA NCKYCCTBEHHOE BOPbI3rMBaHMe CTpaToCepHbiX @a3p030/7e/ 1 NOBbILLEHMe
ApKOCTI 061aKoB. MeTofibl M3MEHeHNsA HEKOTOPbIX ObICTPO PearupyIoLLyX 3n1eMeHToB



L/IMHHOBOJIHOBOTO PafnaLMoHHoro bioaxeTa (Taknx, kak nepuctbie 061aka), XoTsa oHN
1 He OTHOCATCA CTporo roopst K PCP, moryT ObiTh cBs3aHbl ¢ PCP. Metogpl PCP He
noANagaioT Nog obblyHble OMpefeneHns CMArYeHYA BO3AeCTBIUI U ajanTalmm
(IPCC, 2012, p. 2). Cm. Takxe CosiHeYHas paawauums, YaaneHve avokcvga
yrnepoga (YY) v [eouHXUHUPUHT.

Pe3sepByap KOMMOHEHT K/IMMAaTUYECKONA CUCTEMbl, MOMUMO aTMOCepsl,
KOTOpbIii 0bnajaeT CrnocoBHOCTbIO XPaHUTb, aKKyMynMpoBaTb WM BbiCBODOXAATH
BbI3blBalOLLIEE NOTEHLMANBHO ONAcHOe BELLECTBO, HANpUMep Yrepod, r1apHYKOBbIN
ras wnm rpexypcop. Mprumepamn pe3epsyapos yriepofa ABAKIOTCA OKeaHbl, M0YBb
W s1eca. ys1 ABASETCA 3KBUBANEHTHbIM TEPMUHOM (CIEfyeT UMETb B BIZLY, YTO 3TO
OnpegeneHne YacTo BKoYaeT aTMoctepy). ABCOMOTHOE KOMMYECTBO NOTEHLMANBbHO
0NacHOro BeLLeCTBa, COAEPXaLLerocs B pesepeyape B TeyeHWe 3aflaHHOrO BpemeHH,
Ha3bIBaeTCs 3ar1acom.

Pe3koe n3meHeHmne knumarta KpynHomaciuTabHoe n3MeHeHe B K/IMMAaTUHECKOM
cucTeme, KOTOpoe NPONCXOAUT B TeYeHe HecKONbKUX JecATuneTuit unu B Gonee
KOpOTKMiA Mepuog, COXPaHAETCA (MM MPefnoNoXMTENbHO COXPaHAETCA) B TeueHue
KaK MUHAMYM HECKOJbKIX LECATANIETUI 1 Bbl3bIBAET 3HAUUTENbHblE HapyLIEHN B
(YHKLMOHMPOBAHIN @HTPOMOTEHHBIX 11 MPUPOLHbIX CUCTEM.

PeKOHCTpYKumMA (KnumaTuyeckoil nepemeHHow) Moaxon K pekoHCTPYKLnK
NPOLWAbIX  BPEMEHHbIX 11 MPOCTPAHCTBEHHbIX  XapaKTepuCTUK — KNNMaTU4ecKom
nepemMeHHON Ha OCHOBE MPOrHOCTMYeCKMX MapaMeTpoB.  [1porHOCTMYeCKMK
napameTpamu MoryT ObITb iaHHble NPYOOPOB, €N PEKOHCTPYKLMA NCNOAb3yeTCA ANs
BOCMOJIHEHUA OTCYTCTBYIOLLMX [aHHbIX, UM KOCBEHHbIE [aHHble Npu MOAroTOBKe
r1a1e0KMMAaTNYECKMX PEKOHCTPYKUMIA. Ana 3Toi Lenn Obin paspaboTaH Lenbli
pSifl METOLOB: METOfbl, OCHOBaHHble Ha JINHEHOM MHOrO(AKTOPHOM perpeccum,
HENUHENHBIN baieCOBCK YL METOJ, 1 aHANOrUYHble MeTOfbI.

PenpeseHTaTuBHble TpaekTopum KoHueHTpaumii (PTK) Cuerapui, kotopble
BKJII04AIOT BpeMeHHbIe pAfibl BbIGPOCOB W KOHLEHTpaLiA Bcero Habopa r1apHUKOBbIX
razoB W @3po30J1es N XUIMUYECKM aKTVBHBIX ra30B, a TakKe 3ens1eros1b30BaHuA/
HasemHoro nokposa (Moss et al., 2008). CnoBo penpe3eHTaTVBHbIA 03HAYaeT,
410 Kaxgas PTK nokasbiBaeT AMWb OAWMH W3 MHOTUX BO3MOXHbIX CLEHapues,
KOTOpble NpUBENN Obl K MONYYEHWMIO KOHKPETHBIX XapaKTePUCTUK pasuaLiyioHHOro
BO3/1e/CTBYA. TEPMUH TPAEKTOPMA NOJYEPKUBAET, YTO NHTEPEC NPeACTaBNAIOT He
TOJIbKO YPOBHM ONTOCPOYHbIX KOHLEHTPALMIA, HO Take W1 TPaeKTopuA, NOCTPOeHHaA
BO BpeMeHU AN JOCTUXEHWA 3TOro KOHeYHoro pesynbtata (Moss et al., 2010).

PTK 00bl4HO O3HaYaeT yacTb TPAeKTOpUWM KOHLEHTpauuu Bniotb o 2100
rofia, AJA KOTOPOW C MOMOLLbIO KOMMIEKCHbIX MOAENel OLEHKN MOCTPOEHb
COOTBETCTBYIOWME  CLieHapuy  BbIOpocoB. [lpoaseHHble TpaekTopuu
KoHLeHTpaymi (MTK) gatoT onncanue npognesHmin PTK ¢ 2100 no 2500 rogpl,
KoTOpble OblAY PaCcCyMTaHbl C UCNOb30BaHMEM NPOCTbIX MPaBuI, pa3padoTaHHbIX
B XOf}e KOHCYNbTalLyii 3aMHTEPeCOBaHHbIX CTOPOH. OHW He MpeACTaBAAT COBO
MOIHOCTbIO B3aUMOCOTIACOBaHHbIe CLieHapuu.

YeTbipe PTK, nonyyeHHble Mpu nOMOLM KOMMNEKCHbIX MOZeneid OLeHKM, Obinu
BbIOpaHb! 113 0Ny6NMKOBAHHOR NUTEPATYPbI M MCNONB3YIOTCA B HACTOALLEN OLieHKe
MWK B KayecTBe OCHOBbI ANA MpPEACKas3aHul W MpOeKLmui Kavumarta,
npefcTaBneHHblx B rasax 11-14:

PTK2.6 OpHa TpaekTopyis, KOra 3Ha4YeH s paguaLoHHOr0 BO3eACTBUA JOCTUTAIOT
MUKOBbIX 3HaueHNin NpubausuTensHo 3 BT M2 go 2100 r., a 3aTeM yMeHbLIAIOTCA
(cootetcTBytoWas MTK npegnonaraet NoctosHHble Bbibpocsk! nocne 2100 T.).;

PTK4.5 v PTK6.0 [1Be npomeXyTOuHbIX CTaOM/IM3aLMOHHbIE TPAEKTOPUM, N0
KOTOPbIM MPOUCXOZNT CTabMNN3aLmMs pafnaLunoHHoro Bogeiictaus noce 2010 r.
Ha ypoBHe npubausuTensHo 4.5 BT M2 n 6.0 BT M (cootsetctayiowme MTK
npeanosaraioT NocTosHHbIe KOHLEHTpaLm nocne 2150 1.);

PTK8.5 OgHa Bbicokaa TpaekTopus, MO KOTOPOW pafnaloHHOe BO3AeNCTBUE
gocturaet >8,5 BT M2 k 2100 r. n npogomxaeT yCUAMBATbCA B TeuyeHue
HekoToporo Bpemen (MTK cooTBeTCTBYET NOCTOAHHbBIM Bbibpocam nocne 2100 r.
1 NOCTOAHHbIM KOHUEHTpaLuamM nocne 2250 1.);

[lanbHelilee onucanme GyayLimx ceHapres cM. Bo BcTaske 1.1.

PeTpocneKTuBHbIA NPOrHo3 [1porHo3, cienaHHbIn ANA NpOLWAOro neproga, ¢
MCMOAb30BaHNEM TOMbKO MH(OPMALMK, KOTOpasA MMenach 0 Hayana MoaroToBKM

Inoccapui

nporHo3a. [locnefoBaTeNbHOCTb — PETPOCMEKTVBHBIX  MPOrHO30B  MOXET — ObITb
NCrIoNb30BaHa ANA KannbpoBKW CUCTEMbI MPOTHO3MPOBAHMA W/MAN obecneyeHus
KpUTepnA InA CPEJHEr0 YPOBHA TOYHOCTM, KOTOPbIA CMCTEMa MPOrHO3MPOBaHUsA
MPOAEMOHCTPUPOBANA B NPOLLIOM, B Ka4ECTBE OPUEHTIPA B OTHOLLIEHWM TOI CTeneHu
TOYHOCTH, KOTOPYIO MOXHO OXMAATh B OyayLiem.

PeyHoli cToK [10TOK BOfbI B Pyc/ie peky, BbIpaxXeHHbIi, Hanpumep, B M3/c!. CHOHIM
TepPMUHa Pacxos BOAbI B peke.

pH pH - 570 6e3pa3mepHbIil NoKasaTesb KMCIOTHOCTU BOAb! (MK Nioboro pacteopa),
3alaBaeMblil KOHLIEHTpaUVell B Heil MOHOB Bomopoga (H*). pH wm3mepsetcs no
norapudmmyeckoi wkane, rae pH = —log'®(H*). Takum obpasom, cHuxenve pH
Ha OfHy emuHuuy cooTBeTcTByeT 10-KpaTHOMY MOBbLILEHMIO KOHLEHTpauum H+,
VAU KNCNOTHOCTH.

13C - C CTabunbHblil 130TOI YrNEPOfa, aTOMHbIA BEC KOTOPOro MpubAN3UTeNbHO
paBeH 13. M3mepenna cooTHoweHua 3C/12C B Monekynax guokcuaa yrieposa
NCNONB3YIOTCA  ANA  MOSYYEHNA 3aKIIOYeHNA O BAaXHOCTU Pa3fYHbIX MPOLLECCoB
Yr1epOAHOro LMKIa i KIMMATYeCKIX NPOLIECCOB, a Takxe 0 eMKOCTY Ha3eMHOro
pezepByapa yriepoga.

14C — € HecTabnnbHblit 13070 Yraepoda, aTOMHbI BEC KOTOPOro NPUBAN3UTENbHO
paseH 14, a nepwof nonypacnafa cocrasnser okono 5700 ner. OH yacto
NCNoNb3yeTca Ans JaTMPOBaHUA COObITUIA, NPONCXOAMBLUMX MOYTK 40 ThiC. NeT TOMy
Ha3afl. Ha ero u3meneHne no BpemeHn BAMAIOT MarHuTHble nons ConHua u 3emau,
KOTOpble ONPefensioT ero 06pasoBaHie Nog BO3LEACTBUEM KOCMUYECKUX JIy4elt (cM.
KocmoreHHble paguon3oToribl).

CeBepoaTtnaHTuyeckoe koneb6aHne (CAK) CesepoatnaHTnyeckoe konebaHue
3aKJ1104aeTCA B NPOTUBOMOSOXHbIX M0 3HaKy U3MeHeHUAX 6apoOMETPUYECKOro iaBneHusA
y 6eperos VicnaHgum 1 A30pckix 0cTpoBOB. M03TOMY OHO COOTBETCTBYET KONebaHIsAM
CVAbI TNIABHbIX 3anafHblX BETPOB, HampaBfeHHblX Yepe3 ATnaHTuky B EBpony, w,
CN1efloBaTeNbHO, KonebaHuAM CONYTCTBYIOLLUX BHETPOMMYECKUX LIMKITOHOB C WX
COOTBETCTBYIOWMMY (hpOHTaNbHbIMI cucTemami. Cu. MHaekc CAK, Bcraska 2.5.

CeBepHas KonbueBas moga (CKM) 3umHas daykTyauns amnanTyasl pexuma,
XapaKTepn3yemoro H13KUM MPU3EMHbIM AaBfieHeM B ADKTUKE 11 CUSIbHbIMY 3anafHbIMM
BeTpamu B cpedHnx Lmpotax. CKM cBA3aHa C ceBepHbIM OKOOMOAAPHBIM BUXpeM
B cTpaTocgepe. Ee xapakTtep oTnnyaercs cmelleHvem B CeBepHylo ATNaHTHKY,
a ee WHAEKC B 3HauuTeNbHOW Mepe KoppennpyeT ¢ CeBepoatsiaHTuqeckum
konebaHuem. Cm. NHgexc CKP, BcTaBka 2.5.

Ce30HHOMeP3AbIA FPYHT CM. Mep3/ibiv rpyHT.
CekBecrpauma Cm. [TorsioLyeHue.

CKprTblﬁ noToK Tenna Typ6yJ’IeHTHbII7I NoToK Tenna C MOBEPXHOCTH 3emnu B
aTMOCd)E,Oy, CBA3AHHBIN C ncnapeHneMm munmn KOHJEeHcalmern BOAAHOTO napa Ha
NOBEPXHOCTW; KOMMOHEHT NOBEPXHOCTHOIO 3HEePreTn4eckoro 6fO,£{)KeTa.

CmasKa OCHOBaHMUA YMeHblUeHne TPeHMA y OCHOBaHWA J1e4AHOIrO LyMTa nnn
JieHnKa 6naro,u,apﬂ CMa3Ke Taoi BOAOW. ITO MOXET MO3BOAUTH JNIeAHUKY nin
NejAHOMY LWNTY CKONMb3UTb Ha CBOe/ 0CHoBe. Tanasa Bofja MOXeT 06paSOBaTbCﬂ B
pesynbTate TadAHWA, TPEHUA WK reoTepmabHOro Tenna, Bbl3BaHHbLIX AaBjieH/EM,
WA BOAa OT TaAHMA TMOBEPXHOCTM MOXET NPOCO4MTHCA K OCHOBAHWIO 4epes
OTBEPCTMA BO NibAly.

CmaryeHne nocneacTBUi BnvelwatenbCTBO yYenoBeka B LeAAX COKpaLeHus
MCTOYHUKOB WV PACLUNPEHNA rTOr/IOTUTEEN MapHUKOBbLIX ra3os.

ConHeyHas aKTMBHOCTb OOLiT TEPMIH, OMUCHIBAIOLMIA LEMbIV PR MArHUTHbIX
ABNneHnA Ha COMHUE, TaKUX KaK COJIHEYHbIE [IATHA, (hakesibl (SpKue y4acTku)
W BCMbIWKN (BbIOPOC YacTWL, BbICOKOW 3Heprim). OHa MEHSeTCs BO BPEMEHHbIX
MacliTabax oT MUHYT [0 MAH. neT. CM. Takxe COTHEYHbIN LMK,

ConHeyHas papuauma dnekTpoMarHuTHaA paguauma, usnydaemaa ConHuewm, co
CrekTpoM, 6IM3KMM K CNEKTPY YepHOro Tena ¢ Temnepatypoit 5770 K. Muk pagnauuu
NPUXOANTCA Ha BOJIHbI BUAMMON AaMHbI. [pn CpaBHeHWA C 3eMHOV pajgualmen
ee 4acTo Ha3blBalT KOPOTKOBOJIHOBOV paamnauymen. CM. Takxe VIHcoaauma vn
ObLyee conHeyHoe nsnyqeHne (OCH).

ConHeunblit (11-neTHuin) umkn KsasuperynspHoe KonebaHue COJIHEYHOM
aKTVBHOCTY NePeMEHHON MOLHOCTY € nepuofom 8—14 ner.
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ConHeyHble nATHA TemHble y4acTk Ha CofHUe, e MOLUHbIe MarHuUTHble nons
YMeHbLUAIOT KOHBEKLMIO, Bbi3blBas TakiM 00Opa3oM CHIXeHWe TemnepaTypbl fO
nopsaka 1500 K no cpaBHEHWIO CO CMEXHbIMW 061aCTAMU. YUCIO CONHEYHbIX NATEH
bonblue B Mepuodbl bonee BLICOKOA COTHEYHOM aKTUBHOCTY W3MEHSETCs, B
YaCTHOCTH, BMECTE C COSTHEYHBIM LIVIKITOM.

ConocraBumble BbIOpocbl Nozge/ cucTemMbl  3eMJsid,  UIMUTUPYIOLLMe
VITIEPOAHBIN LMK Ha CyLUe 1 B OKeaHe, MOryT paccynTbiBaTh BblOpockl CO.,
KOTOpble ABMAKOTCA COMOCTaBUMBIMI C fLaHHOW TpaekTopuelt KoHueHTpauun CO, B
atMoccepe. ConoctaBuMble BbIOPOChI 3@ JaHHbI MepUOE, BpeMeHU KBUBANEHTHbI
YBENNYEHWNIO COZepXXaHuA yrnepoda 3a Takoii ke Mepuog, BpeMeHU B COBOKYMHOCTY
TPpex aKTUBHbIX pe3epByapoB: aTMOChepa, Cyla 1 okeaH.

CpepHeBeKkoBas aHomanua knumarta (CAK) Cwm.
repvos NoTenieHus.

CpenHeBekoBbIN

CpepHeBeKkoBblii nepuop notenneHus (CMM) MpomexyTok BpemeHn mexay
OTHOCWTENbHO TEMAbIMK  YCIOBUAMU W APYTAMU  ABHBIMU  KJTUMATUYECKUMI
aHoOManMAMY, TakuMK Kak 6osee MacluTabHas 3acyxa B HEKOTOPbIX KOHTUHEHTAbHbIX
pervioHax. Bpema HacTynneHns 3Toro neproga 4YeTKO He OMpefeseHo, Npu 3TOM
pasHble 3aperucTpupoBaHHble [aHHble MOKa3blBaloT Hayano 1 OKOHYaHWe Temno
norofpl B pasHble CPOKY, a HEKOTOPbIe JaHHble M0Ka3bIBaloT KpaTKOBPEMEHHYIO Temnyio
norogy. bonblUMHCTBO onpefeneHuit oTHocuTes K neprogy 900—1400 rr. Nmetowmecs
ceiiyac peKoHCTPYKLMKM CPeiHel TeMnepaTypbl B CEBEPHOM MOMYLUAPUM MOKa3bIBaloT,
4TO CaMblil Tennblil nepuof B Macwrabe nonywapna Habnogancd, BepoATHO, C
950 no 1250 rr. Wmelowpecs B HacToALiee BpeMA 3athMKCMPOBaHHbIE fiaHHble U
DPEKOHCTPYKLMY TeMnepaTypbl MOKa3biBaOT, YTO CPefHME TemnepaTypbl BO Bpems
othenbHbix yacteidt CMM #eicTBUTeNbHO ObINO BbilLe MO CPABHEHWIO C YCIOBUAMM
nocnegHux 2000 neT, XoTsA NoTenseHye He 6blNo, BEPOATHO, NOBCEMECTHbIM B pa3Hble
BpeMeHa rofia U B pasHbix reorpadyecknx perMoHax no cpaBHeHMIo C MoTernieHmem,
HabnopaembiM B XX Beke. 3TO sABNeHWe HasbiBaeTca Takxe CpesgHeBekoBas
aHOManVa Kavmara.

CpepHuii ypoBeHb MOPSA YPOBeHb MOBEPXHOCTU OKeaHa B KOHKPETHOM TOuKe,
YCPedHeHHbI N0 [AUTEeNbHOMY Mepuofy BPeMeHM, TakoMy Kak MecAl wau rog.
CpefHuit ypoBeHb MOPA 4acTO MCMOMb3yeTCA B KayecTse HaLMOHanbHONA Hynesoi
TOYKM 0TCYeTa, K KOTOPON NPMBA3BIBAIOTCA NOKA3aTeNN BbICOTbI CyLLU.

CpepHas rmo6anbHas npuseMHas Temneparypa OLeHka cpeaHeit robanbHoi
npu3emHoli Temnepatypbl Bo3fyxa. OfHaKo 1A M3MeHeHWA BO BPeMeH! 1CMob3yioTcs
TONbKO aHOMaNUW, Kak OTKJIOHEHUA OT KMMATONOrWM, OCHOBAHHble OOBIYHO Ha
B3BeLLIEHHON NO NIOLWAAN CpefHelt rnobanbHoM BENMYIMHE aHOManuN TemriepaTyps!
10BEPXHOCTY MOPS N aHOManWu MPU3eMHON TemepaTypbl BO3AyXa.

Crepuueckuii CM. V3vMeHeHMe ypoBHS MOPS.

CToK YacTb 0CafiKOB, KOTOPas He UCMAPAETCA U He NPOCAYMBAETCA, @ CTEKAET N0 3eMHOI
MOBEPXHOCTI WA CKBO3b TPYHT B BOZOEMbI. CM. Takxe [114p0/10rHeCK i LIMKJT.

Crpatochepa  CunbHo  cTpaTudMLMpoBaHHas — obnacte  aTmMocchepel,
pacnooxeHHas BbllLe TPOMOCHEPHI, Ha BbICOTe OT nopsgka 10 km (8 cpesiHeM oT 9 km
B BbICOKMX LUMPOTaX A0 16 KM B Tponykax) 1o 50 k.

CyTouHbIli fAManasoH Temnepatyp PasHocTb
MVHWMaNbHON TemnepaTypamit 3a 24-4acoBow nepuog.

mMexay MaKCUManbHoh 1

CueHapuu CACB CueHapun CLICB — 310 cyeHapuy BbIOPOCOB, pa3paboTaHHble
Haknyexosunyem 1 Cyaptom (2000 rog) 1 Ucnonb3yemble, CPen Npoyero, B KayecTse
OCHOBbI 1A HEKOTOPbIX MPOEKLMI KivMaTa, NpefCcTaBienHbix B rnaBax 9—11
Noknaga MIKK (2001 rom) u rnasax 10—11 [oknaga MUK (2007 rog). Ons
JIyYLIero NOHUMaHWA CTPYKTYPbI W UCMOJb30BaHUA COBOKYMHOCTU cleHapues CACB
HUXe NPUBOAATCA ClefytoLLne TepMUHbI:

CueHapHas cemba CleHapuy, A8 KOTOPbIX XapakTepHbl MOXOXWe CIOXEeTHble
SMHUA  [1eMOrpacnyeckiX, — COLManbHbIX, KOHOMUYECKUX W TeXHU4eckux
13meHeHniA. COBOKYMHOCTb clieHapnes CLICB 0bpasyioT YeTbipe CLieHapHbIX CeMbi:
A1, A2, B1 nB2.

WnnioctpatuBHbiil cuyeHapuin CueHapuid, KOTOPbI WAMIOCTPUPYET KaxXzylo
Y3 WeCTW rpynn ClUeHapueB, OTPaXeHHbix B “Pesome pns nonutnkos”
(HukuyeHosmy u Cyapt, 2000 rog). OHM BK/KOYAT YeTbipe MepecMOTPEeHHbIX
MapKepHbIX CcLeHapua pna rpynn cueHapues A1B, A2, B1, B2 u pgByx
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LOMNONHNTeNbHbIX cLieHapues ana rpynn ATFI n A1T. Bce 3T rpynnbl cueHapues
0[IMHaKOBO 0DOCHOBAHbI.

MapkepHblii cueHapuit CueHapwii, KOTOpbIA M3HAYanbHO Gbln MomeleH B
npeaBapuTeNnbHOM BapuaHTe Ha Beb-caitTe CLCB ana npeActaBneHus AaHHO
CLieHapHoi ceMbh. B OCHOBY BbIOOpPa MapkepHbIX CLiEHapueB Obln MONOXEH
KpuTepwii Hanbonee NOHOTO OTPaXeHNA NepBOHaYasbHbIX TPebOBaHNIA B JaHHON
CIOKETHOM NMHUM 11 0COBEHHOCTE KOHKPETHbIX Mofieneil. MapkepHble cLieHapnm
HWUYeM B NPUHLMNE He OTANYAIOTCA OT APYriX CLieHapues, OfHaKO rpynmna, Kotopas
paspabarbiBana cueHapum CACB, cyuTaet, YT0 OHU UNMIOCTPUPYIOT KOHKPETHYIO
CIOXeTHYI0 InHMIO. OHW BKJTIOYEHbl B MepPecMOTPeHHOM BapuaHTe B yKa3aHHyio
Bbie nybnukaumo (HakudeHouy n Cyapt, 2000 rog). I cueHapun Obim
caMbIM TLATeNbHbIM 06pa30M NPOaHaNN3MpoBaHbI BCelt rpynnoit pa3paboTumkos,
a Takxe B pamkax oTkpbiToro npouecca CLICB. Bbinn Takxe oTobpaHbl CLieHapum
ANA WANIOCTPaLMN [BYX APYTUX rPynn CLEeHapues.

CiokeTHas nuHuA OnucatesbHoe W3N0OXeHWe CUeHapnA (Mn  CLeHapHOI
cembh) C BblfjeIeHneM 0CHOBHbIX XapakTepUCTUK CLEHapHs, B3aUMOCBSA3eil Mexzy
OCHOBHbIMY JBVXYLLAMY CUAAMI W LUHAMUKIA 11X 3BONOLUN.

CueHapwii [pasonofobHoe onucaHne Toro, kakum obpasom OyLeT pa3sKBaThbCA
OynyLiee, OCHOBaHHOE Ha COTNAcOBAHHOM U BHYTPU MOCIefOBaTeNbHOM Habope
NPeANoNOXeHU A B OTHOLUEHWM KMIOYEBBIX JBWXKYLMX (hakTopoB (Hanpumep,
TeMMbl TEXHONMOTUYECKMX W3MEHEHWN, LieHbl) W B3aumocBAn. CrnefyeT OTMETWTS,
YTO CLEHapuu He ABMAIOTCA HU NpefckasaHnAMW, HW MPOTHO3aMu, OfHAKO OHU
nonesHbl 18 NpeacTaBneHust KapTuHbl NOCNeacTBU cobbITMit 1 feicTuid. Cwm.
Takxe CuyeHapuii kimmata, CueHapuii BbIOPOCOB, Peripe3eHTaTvBHblE
TpaekTopumn KoHUeHTpauymi v CuyeHapun CLCB.

CueHapwii BbIGPOCOB [1pasfonofobHoe npeacTaBneHne Oyayulero U3meHeHus
pexuma BbIOPOCOB BeL|ECTB, KOTOpble NOTEHUMANbHO SABAAIOTCA PaAMaALMOHHO
aKTVUBHbIMI  (HanpuMep,  MapHUKOBbLIE — ra3bl, a3po30Ji), Ha OCHOBE
COrNACcoBaHHOTO 1 BHYTPEHHE (BA3aHHOrO Habopa [OMyLIEHWA B OTHOLIEHWM
IBUXYLLMX Cun - (Hanpumep, feMorpacnyeckoro 1 CouuanbHO-3KOHOMUYECKOro
Pa3BUTHA, TEXHONOMMYECKMX N3MEHEHNI) M X KNIoYeBbIX B3anmocsaseit. CLieHapum
KOHLeHTpaLmum, pa3paboTaHHble Ha OCHOBE CLieHapueB BbIOPOCOB, NCMONb3YIOTCA B
KayecTBe NCXOZHbIX JaHHbIX KIMMAaTUYEeCKON MOZEM FNA pacyeta rmpoeKLmii
kvmarta. B 1992 r. MUK npepctaBuna Habop cLieHapues BbIGPOCOB, KOTOPbIE Oblin
11CMOMb30BaHbI B KayecTBe OCHOBbI /1A NPoeKLiA KnnMaTa B goknage MMVK 1996
r. 3Tn cueHapum BbIOPOCOB Ha3biBalOTCA clieHapusamm 1S92. B CneuynanbHoM foknage
MWK o cueHapunsx Bbiopocos (HaknyeHosuy v Cyapt, 2000 r.) 6binn onybnnkoBaHs
CclieHapun BbIGPOCOB, Tak HasbiBaemble cLjeHapuy C/JCB, HEKOTOpble N3 KOTOPbIX
OblIM MCNONB30BaHbI, B YACTHOCTM, B KayecTBe OCHOBbI [/ MPOEKLMA KauMata,
npeAcTaBneHHblx B rnasax 9—11 poknaga MIMKWK 2001 roga u B rnasax 10—11
noknaga MK 2007 roga. Hosble cleHapyi BbIOPOCOB B CBA3N C M3MEHEHUEM
KvMaTa, a Takxe YeTblpe perpe3eHTaTuBHbIe TPAeKTOPUM KOHLeHTPpaLmui
Obinn pa3paboTaHbl Ans HacTosLeid oueHkn MUK, Ho HesaBucumo oT Hee. Cwm.
Takxe CuyeHapuii kivmata w CeHapui.

Tanuk Cnoii He3amep3aloLLeil Kpyribiil Foz NOBEPXHOCTY 3eMA, KOTOPbI HaXO[MTCA
B palioHax MHOIrOJIeTHEN MEP3JIOThI.

Temnepatypa nosepxHoctu mops (TMM) TemnepaTypa noBepxHOCT MopA —
3TO MOAMNOBEPXHOCTHAA CPEAHAA TeMnepaTypa B BEPXHIX HECKOSIbKIX MeTpax OKeaHa,
13mepsemMan cyaamu, CTaLyoHapHsIMU v apeiidyotmmi dyamn. 3mepenna Bogbl 3
Beflep Ha cyfax B 1940-e rofipl NPaKTUYeCK MOMHOCTBIO CMEHWNCL U3MEPEHUAMY
npo6 113 Bof03a00pHIKOB ABUraTeseit. Micnonb3yioTcs Takxe CryTHUKOBbIE U3MEPeHUs
TemrnepaTypbl MOBEPXHOCTHOIO C/105 (Camoi BepxHeil pakLym Cos ToALLMHON
B MWNAUMETP) B MH(PAKPacHOM WM BepxHei MpuOM3NTENbHO CaHTUMETPOBOI
4aCTU MUKPOBONHOBOTO [Mana3oHa, OfHAKO WX HeoOXOAMMO KOppeKkTUpoBaTh A
COBMECTUMOCTY C 0ObEMHOII TeMnepaTypoii.

TennoBsoe pacwmpeHue B cBA3M C ypoBHEM MOPA 3TO O3Ha4YaeT yBeNMyeHUe
o6bema (111 yMeHblUEHWE NNOTHOCTM) B pe3yNibTaTe HarpesaHna Bodbl. MoTensexue
OKeaHa BEZIET K YBEJIMYEHMIO ero 00bema 1, Kak CefcTBue, K Nobemy YpOBHS MOPS.
CM. Takxe VI3meHeHue ypOBHSA MOPA.

Tennbie pHu/Tennble Houu [lHy, KOrga MakcuManbHas TemnepaTypa, Wm
HOYM, KOTfa MWHMManbHaa Temnepatypa, npesbiwaer 90-i rpPOLEHTUIL, NpU
3TOM COOTBETCTBYIOLLEE pacnpeeneHne TemMnepaTypsl, Kak NpaBuio, onpefensetca



OTHOCUTENIbHO 3Tas10HHOrO neproga 19611990 rr. CooTBeTCTBYIOLLME NHAEKCHI CM.
BO BCTaBke 2.4.

Tepmokapct [lpouecc, B pesynbTate KOTOPOro nofTauBaHne GoraTolt NbAoM
MHOIrO1eTHeV Mep3J/10Thbl UWN TasHUe MACCMBHOTO Ha3eMHOTO Jibfa MPUBOAMT K
00pa3oBaHuio xapakTepHblx opm penbeda.

TepmoknuH (ol B OKeaHe C MakCMManbHbIM BepTVKaNbHbIM rPaSUeHTOM
TeMNepaTypbl, NeXalluii Mexzy NOBEPXHOCTbIO OKeaHa W ero ryounHHON YacTbio.
B cyOTponuyecknx pervoHax hopmyaupylowmy ero Bofami 00bIYHO ABAAOTCA
MOBEPXHOCTHbIE BOfb! BONee BbICOKMX LUMPOT, KOTOpble onycTunncs (cm. OryckaHme
BOZ) M CMELLAIOTCA B CTOPOHY 3KBATOPa. B BbICOKYX LUMPOTaX TaKOro CNIOA MHOTAA HeT,
W ero 3amelyaeT rasiok/ivH, KOTOpbIA NPeAcTaBnseT coboil Coi C MaKCMasbHbIM
BepTMKasbHbIM FPaf{ieHTOM CONEHOCTH.

TepmoxanuHHasa uyupkynauusa (TXL) LvpokomaclwtabHas —uupkynauus
B OKeaHe, KOTOpas MpeobpasyeT BepxHie BOfbl OKeaHa C HU3KOW MNOTHOCTbIO B
MPOMEXAYTO4HblE U FyOMHHblE BOAbI C GOslee BBICOKOW MAOTHOCTbIO M BO3BpALLaeT
3TW BoAbl 0OPAaTHO B BepXHMe CNOM OKeaHa. JTa LMPKYNAUMA aCMMETPUYHa:
npeobpa3oBaHie B NOTHbIe BOAbI MAET B OrPaHUYeHHbIX 06M1acTAX BbICOKMX LUIMPOT,
a BO3BPaLLeH/e Ha NOBEPXHOCTb, BKIKOYAA MefJIEHHbIA anBENMHT W AnddY31OHHbIE
npoljeccel, B ropasfo Gonee obLWMPHbIX reorpaduyeckux 3oHax. TXL obycnosneHa
BbICOKO/ MAOTHOCTbIO BOZAbI HAa MOBEPXHOCTU WAW BOAM3N NOBEPXHOCTY, KOTOpas
06ycnoBeHa HU3KOI TeMnepaTypoil /unm BbICOKON ConeHocTbio. OfHaKo, HecMoTpA
Ha CBOe «roBopsLLee» 00blYHOe Ha3BaHWe, TXL| cnocobCTBYIOT Takke 1 MexaHuyeckne
CWIbI, Takue Kak BeTep W npuamebl. Yacto Tepmun TXLL ncnonb3syetca kak CUHOHUM
TepMuHa MepugnoHaibHas OnpOKUbIBaOLLaA LMPKYIALUA.

Tepmoctepuueckuii Cv. V3veHeHve ypOBHA MOPH.

TuxookeaHcKas AeCATUNECTHASA U3MEHUYNBOCTb T1XO0KeaHCKan [ecATUNeTHAA
M3MEHYMBOCTb — BHYTPUBEKOBAA M3MEHYMBOCTb LIMPKYNALWN CONPAXEHHON CucTeMmb
aTMocepbl M MOACTUNAIOLLErO OKeaHa B TuxookeaHckom OacceiiHe. CunbHee
BCEr0 3TO fABNEHME MPOABNAETCA B CEBEPHOM YacTW TUXOrO OKeaHa, rae 3uMHue
konebaHna AneyTckoro MUHUMYMa [ABAEHIA MEHSIOTCA BMECTe C TemrepaTypami
[MOBEPXHOCTY MOPS B CEBEPHOI YacTi TUXOro 0KeaHa 1 CBA3aHbl C feCATUNETHMY
KonebaHuAMYU  aTMOCHEPHOI  LUMPKYNALUMM, TemnepaTtyp MOBEPXHOCTM Mops 1
OKeaHMYecKor LMpKynaLumu no Bcemy TxooKeaHcKomMy DacceitHy. Takue konebaHus
NPUBOAAT K MOZYAVPOBAHWIO LMKNa D/1b-HrHBO - KOxHoe KosiebaHue. OCHOBHble
n3meputenu TUXOOKEAHCKON [JecATUIeTHeN U3MeH4MBOCTU — 3T0 CeBepHbIN
TUXOOKeaHckmi mHaekc (CTU), vHaeke TUXOOKeaHCKOro AecsTu/IeTHEro
konebaHusa (T/K) v uiaekc MexaekagHoro TMXoOKeaHCKoro KosebaHus
(MTK). Bce 3111 nokazaTenm onpegeneHsl Bo BCTaske 2.5.

TuxookeaHckoe flecaTunetHee konebanue (TOK) ®opma 1 BpeMeHHON paf
MepBoi 3MMMPNYECKON OPTOTOHaMNbHOM (YHKUUM TemrepaTypbl MOBEPXHOCTY
MOPA Haf, CeBEpHON YacTbio Tuxoro okeaHa k cesepy ot 20°c.w. TIK, paciumpenHoe
fo bacceliHa Bcero TWUXOro OKeaHa, M3BECTHO Kak MexpekaHoe TUX0OKeaHcKoe
konebanme. TOK n MTK xapakTepu3yloTcs aHafornyHoi BpemeHHoi aBontoumeit. Cu.
TaKkxe TMXxooKeaHCKasA AeCATUNETHAA N3MEHYNBOCTb.

TuxookeaHcko-CeBepoamepukaHckan (TCA) mopgenb AtmocdepHas Kpy-
nHoMaclWwTabHas  BOJHOBAs — MOfAEnb,  MOKa3biBaloWas  NOCIe0BaTENbHOCTb
TPONOCEPHBIX aHOMaNNA BbICOKOrO W HU3KOTO [JaBAEHWA, NPOCTUPAIOLLAACA OT
cybTponnyeckoli 3anasHoi Yactu TUXOro okeaHa [0 BOCTO4HOro nobepexbs CeepHoit
Awmepukun. CMm. nHgekc mogenun TCA, BcTaska 2.5.

TpaeKTOpUM ULMKNOHOB |I3HayanbHO 3TOT TepMuH 0003Ha4Yan TpaekTopum
OTAEMbHBIX LMKJIOHMYECKX MOTOAHBIX CUCTEM, HO Ceiivac ero 4acto 06obuiaioT u
MCNONb3YIOT 151 0603HAYEHUS PErVIOHOB, Tl MPOXOAAT TPAKTOPUI BHETPONNYECKIX
BO3MYLLEHIA KaK pe3ynbTaT 061acTei HU3KOTO (LMKMOHBI) 11 BICOKOTO (aHTULMKIIOHDI)
LaBNeHNs.

TpeHa B HacToslleM foknafle CI0BO TPeHZ 0003HAYaeT W3MEHeHUe 3HayeHus
nepemMeHHON, Kak Npasuio, 04HOOOPa3HOe BO BPEMEHMU.

Tpononays3a lpaHuLa Mexay TPornochepor n cTpaTochepo.

Tponocdepa Camas HIKHAA YaCTb aTMOCHEPH], NPOCTUPAIOLLAACA OT 3eMHON
MOBEPXHOCTY fi0 BbICOTbI MpUMepHO 10 KM B CpefHMX WMpoTax (B npegesax ot 9 km
B BbICOKMX LUMpOTax 0 16 KM B CpefiHem B Tponvkax), rae obpasyiotcs obnaka

Inoccapui

thopmupyloTca MeTeoponoruyeckie ABneHna. B Tponocdepe Temnepatypa 00bl4HO
CHIXaeTCs ¢ BbicoTolt. CM. Takke CTpaTocgepa.

Yrnepopocopepxauuii a3po3onb A30030/1b, COCTOALMA NPenMyLIeCTBEHHO
13 OPraHYeckX BELECTB 1 YepHOro YI/ieposa.

YrnepogHblii LKA TepMuH, 1CNonb3yemblii A5 onucanus notoka yrnepoga C (8
pa3nnyHbIx hopmax, Hanpumep B BUAE AMOKCHZA YIieposa) Yepes aTMochepy,
OKeaH, 3eMHylo U Mopckylo Ouocchepy u simTocgepy. B HacTosweMm foknage
3TaNoOHHON efuHULEl ANA rnobanbHOro yrnepofHoro unkna asnserca [TC wan
3KBUBaNeHTHas seanynHa NrC (105 r).

YpaneHue puokcnpa yrnepopa (YAY) MeTogpl yaaneHns auokcuaa
Yrnepofa — 370 Habop TeXHUYECKIX MPUeMOoB, NpefHasHaveHHbIX Ana yaanesna CO,
HenocpeaCTBEHHO U3 aTMOCgheps nyTeM Nnbo (1) yBENMYEHNA YNCIA CTECTBEHHBIX
ror/1I0TUTEIEN YrNepoda, MMbo (2) UCMoNMb30BaHUS XUMUYECKONA WHXEHEPUN IS
yRanenns CO, C Lenbto yMeHblUeHNs KoHLeHTpauun CO, B aTmocdepe. MeTodsl YIY
OXBATbIBAIOT OKeaH, CyLLy W TeXHWYeCKue CUCTeMbl, B TOM YiCe Takie MeTodbl, Kak
yAobpeHve xene3om, KpynHomaclTabHoe obsieceHye w npamoii 3axsar CO,
13 aTMocdepbl, UCMONb3ys CNeLMani3MpoBaHHbIe XMMINYecKIe CpeacTea. Hekotopble
meTodbl Y[IIY OTHOCATCA K KaTeropuu reouHXVHUPYHIG, a Bpyrue OTANYaloTCa
OT HUX, W 3TO OTANYME ONpefenseTca BeNYWHOM, MaclTabamu v BO3feNCTBUEM
KOHKPETHbIX BWLOB JeATenbHOCTM B 0bnact YIY. HeBo3MOXHO MpoBecTU YeTkylo
rpaHuuy mexgy YOY v cvsryeHvem BO3[ENCTBUA, U MOXET Habniopatbcs
HeKOTOpoe YacTyHoe [yOnupoBaHWe [ABYX AaHHbIX CyLLECTBYIOLMX OMNpefeneHuit
(IPCC, 2012, p. 2). Cm. Takxe PerysvpoBaHme cosiHeYHow paamaumm (PCP).

YpenbHas BRAXHOCTb Y[enbHasa BAAaXHOCTb 0003HaYaeT  OTHOLIEHNE
MacCbl BOAAHOrO napa K 06LL|,€'I7I Macce BJiaXHOro BO34yxa. CM.  Takxe
OTHOCUTE IbHaA BJIAXKHOCTb.

YpoGpenue puokcupom yrnepopa (CO,) VYckopeHue pocTa pacTeHuii B
pe3ynbTaTe NOBbILIEHUA KOHLEHTpauun grokcuza yrinepoga (CO,) B atMocdepe.

YpnoGpeHue xxenesom CrielnansHoe J06aBneHe xenesa 8 BepxHue Cion okeaHa
C Lefbio yBeMYeHNs B1ONoruYeckoit NPOAYKTUBHOCTH, 4YTO MOXeT obecreqnTs
ZOMOJIHUTENbHOE MOTIOLLEHIE aTMOCEPHOTO JMOKCIAA YI/IEPO/A OKEaHaMM.

YpaBHeHue/oTHoweHue Knaysuyca-KnaneiipoHa TepmognHammyeckoe
OTHOLLEHVE MeX[y He3HauNTesbHbIMA U3MEHEHVA TemnepaTypbl 1 AaBeHns napa
B PaBHOBECHOW CUCTEMe C KOHAEHCMPOBaHHbIMW (a3amu. [ns Takmx ra3oBbix
npyMeceil, Kak BOAAHOW nap, NofobHOe OTHOLIEHWE NPUBOANT K YBEAUYEHWIO
PaBHOBECHOTO JaBNeHns (MM HacbILLEHWA) BOAAHOMO Napa Ha efyHULY U3MeHeHWsA
TemnepaTtypbl BO3Ayxa.

YcraHoBneHue npuuuH Cv. OOHapyKeHye 1 YCTaHOBIEHNE MPUYMH.

YxopAwaa [ANWHOBOJNIHOBaA paguauma 4Yucras yxofdwlas paguauus B
MH(PaKPaCHOR YacTu CrekTpa B BEPXHIX Closx aTmocghepsl. CM. Takxe 3emHas
paamaLms.

®dakenbl ﬂmee nAaTHa Ha ConHue. Mnowap, NnokpbiBad d)aKeJ'IaMl/I, yBenm4mBaeTca
B nepuoabl BbICOKOW COJTHEYHOW aKTUBHOCTU.

®DoTocuHTe3 [lpoLecC YCBOEHUA pacTeHWAMU AMOKCUAa Yrieposa, Code-
pxatlerocs B Bosgyxe (unu GukapboHaTta B Bofe), ¢ 0Opa3oBaHMeM YrneBofoB U
BblAENEHNEM KMCIOPOAA B XOfie 3TOro npouecca. CyLIeCTBYeT HECKObKO MexaHU3MOoB
(hoToCMHTE3a C pPa3fMYHOI peakumelt Ha KOHUEHTpaLuWM [IBYOKUCW yriepofa B
atmocdepe. CM. Takxe Y406peHme AroKCuaoM yrieposa.

®yHKuMA pacnpepeneHus BeposTHoctei (PPB) OyHkuna pacnpenenerus
BEPOATHOCTEN — 3TO (yHKLMA, KOTOpas Moka3biBaeT OTHOCUTESIbHble BEPOATHOCTM
MOABNEHMA Pa3NIN4HbIX KOHEYHbIX 3HaYeHWiA nepemMerHO. HTerpan dyHKLmm no Belt
06nacTv ee onpefeneHna paBHAETCA efnHiLe, @ MHTerpas no nofobnactu paBHAeTCs
BEPOATHOCTM TOrO, YTO 3HAYEHMNE NepeMeHHON NeXNT B aHHO nogobnacTu. Hanpumep,
BEPOATHOCTb TOTO, YTO aHOMaNNA TeMMepaTypbl, OnpefeneHHasn KOHKPeTHbIM 06pa3om,
Bbllle HynA, MnonyyaloT Ha ocHose ee OPB nytem wHTerpupoBaHua ®PB no Bcem
BO3MOXHbIM aHOMaNNAM TeMMepaTypbl, NPeBbILLAIOLMM Hyb. AHaNOr4HbIM 0OPa3oM
onpenensioTcs  yHKUMA  pacnpefienenns BEpOATHOCTEN, KOTOpble  OMMChIBAlOT
0fIHOBPEMEHHO [1Be 11 Donee NepeMeHHbIX.
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Inoccapun

XaoTU4HbIN ,ﬂMHaMM‘-IeCKaH cictemMa, TakKaA  KaK o KJiMMatundeckad
cicremMa, ynpasnaemas CUCTEMON  HeNTMHEHbIX AETEPMUHNPOBAHHbIX ypaBHeHI/IVI
(cM. HesmHernHoCTb), MoxXeT AEMOHCTPNPOBATHL HeyCTOVI‘-WIBOG nnn XaoTn4Hoe
nosejeHne B TOM CMblCJ1e, YTO BECbMa He3Ha4uTesIbHble M3MeHeHNA B NepBOHa4aIbHOM
COCTOAHMN C1CTeMbl CO BpemMeHem BefyT K KpynHbIM W ABHO HenpeLckasyembiM
V3MeHeHNAM B Xofe ee BpeMeHHOI;I 3Bonoumn. |_|0,£|.06HOE Xa0TU4YHOE noBefieHne
OrpaHn4mBaeT rpesckasyemMocTb COCTOAHNA HeNMHENHON VHAMUYHON CUCTEMbI
B KOHKpeTHble 6yAyume nepuoAbl BpemeHwn, XOTA U3MEHeHNA B ee CTaTUCTU4eCKnX
NnoKasaTeNiAx MoryT BCe ellle 0CTaBaTbCA NpeAckasyembIMy, y4nTbiBasd U3MEHEeHNA B
napameTpax CMCTeMbl U NOrPaHUYHbIX YCI0BUAX.

XonopaHble gHU/X0NOAHbIE HOUM [IHY, KOr[a MakCMManbHas TemnepaTypa, nam
HOYM, KOrJa MUHIManbHas TeMnepaTypa CTaHOBUTCA HIXe AeCATOrO rPOLIEeHTI/IA U
KOrJa CoOTBETCTBYIOLME pacnpeeNeHns TeMnepaTypbl, Kak npasiuio, onpefensiorcs
OTHOCUTENBHO 3Ta/10HHOro nepuoga 1961-1990 rr. CooTBETCTBYIOLLE UHAEKCHI CM.
BO BCTaBKe 2.4.

Xopolwo cmewmBaeMblit NAPHUKOBbIN ra3 CM. [1apHIKOBbIV ra3.

XpoHonorus PacrionoxeHve cobbitnii B

CpoKamKn HacCTyrniaeHna.

COOTBETCTBMM  C  pataMn  wnn

X®Y Cwm. [as10reHoyriepossl.

Lmpkynsiymii bpioepa-flobcoHa MepuanoHansHas n TepMoraniHHas LMpKyasums
CTpaTocepsl, B pe3ynbTaTe KOTOPOA BO3AYLIHAsA Macca MepPeHOCUTCA B BEPXHEM
HanpasfieHnV B TPOMUKaX, B HaNpaBneHUn NoNioca B 3MMHEM NOMYLLAPUHA, W B HIKHEM
HanpaseHny B MOAAPHbIX UK cybnonapHbIX WipoTax. Lnpkynauna bpoepa-fobcota
obpasyeTcss BUIEACTBUE B3ANMOAENCTBUS MEXAy BOCXOAALLMMU MAAHETapHbIMM
BOJIHAMM 1 CPEZIHUM MOTOKOM.

Lupkynauyms Yokepa HenocpepctBeHHas Tepmnyecku 0bycnoBneHHas 30HabHas
OMPOKMABIBAIOLLLAA LMPKYNALNA B aTMOCepe Hap TPOMUYECKON YacTblo Tuxoro
OKeaHa, COMPOBOXZAEeMas ycuieHneM BETpa B 3anafHoil YacT TWXOro oKeaHa W
CTUXAIOLLM BETPOM B €ro BOCTOYHOI YacTy.

Lmpkynauma Xagwm lpamasn, Tepmuyecku 06ycnoBeHHas OnpokuabiBaloLLas
A4eiika B aTMoCcghepe, CoCTOALLAs U3 HAMPaBJIEHHOTO K NOJOCaM NOTOKA B BEPXHIAX
09X TPOMOCGHEPH, BO3MYXa, OTTEKAOLWEr0 K CyGTPOMMYECKMM aHTALAKIOHAM,
BO3BPATHOrO MOTOKA KaK 4acTi MYCCOHOB Y MOBEPXHOCTI M BOCXOAALLEro MoToKa
BO/IM31 5KBATOPA B TaK Ha3bIBAEMOW BHYTPUTPOIMAYECKOM 30HE KOHBEPTeHLN.

YepHbiii yrnepop (YY) Bugbl a3p030/14, onepaTuBHO onpefieneHHble Ha 0CHOBe
V3MeHeRUA Ko3(dULMEHTa NOMNOLLEeHNA CBETa M XMMWYECKO akTWUBHOCTW u/unm
TeMnepaTypHoi yCTon4MBOCTY. VIHOTAa Ha3bIBAeTCA Caxkes.

YeTBepTUYHaAA cucTema YeTBepTiyHaA CUCTeMa — 3TO NOCNESHAA W3 Tpex
cucTeM, cocTaBnawwux KawiHo3owckyro 3py (65 MAH. neT Tomy Hasag),
0TCYeT KOTOPOil Hayanca 2,59 MH. neT ToMy Hasaf 1 KoTopas BKJIO4aeT 3Moxu
lMnevictoyeHa v o0l eHa.

YyBcTBUTENbHOCTL Knumata B poknagax MWK pasHoBecHas 4yBCTBU-
Te/IbHOCTb KAvMaTa (efnHnLa n3mepeHns: °C) o3HayaeT 13MeHeHe paBHOBECHOTO
(cTabunbHOro)  COCTOAHMA — CpedHelt  FOfoBOI  [/106a/1bHOM — [PU3EMHOM
TemrepaTypb! B OTBET Ha yABOEHWE KOHLEHTPaLMU IKBUBAIEHTa [BYOKUCH
yrneposa B atMocdepe. BcneacTie BbIMUCIUTENbHBIX OrpaHyeHuiA paBHOBECHaA
YyBCTBUTESIbHOCTb KNIMMATa B MOAE/TM K/IMMaTa UHOTAA OLeHNBAeTCA NOCPefCTBOM
nporoHa MmoZdeny obLiel aTMOChepHOR LMPKYAALUY, COMPAXEHHON C MOAeNbio
MNepeMelieHHOr0 10 OKeaHa,  MOCKOJIbKYy — PaBHOBECHAs  YyBCTBUTENbHOCTb
KNMMaTa B 3HauYMTENbHO Mepe onpefenserca atMocepHbiMU - MpoLieccamu.
ShcpeKTNBHBIE MOZENM MOTYT MPOrOHATHCA 0 COCTOAHNA PABHOBECUA C AUHAMUKON
oKeaHa. [lapameTp YyBCTBUTENILHOCTY KaumaTa (enHnua usmeperus: °C
(BT M2)") eCTb M3MeHeHwe CpefiHel rofoBoi r1obasbHOM NpU3eMHON TemnepaTypbl B
OTBET Ha efNHNYHOE 13MEHeHWNe paguaLiOHHOro BO3eNCTBYA.

SchhekTvBHAS  HyBCTBUTE/ILHOCTL — KMMATa  (efHALA  N3MEpEeHus:
°C) npepcTaBnfeT cobOA OLEHKY peakuuu cpefHeidt rnobanbHOA MpuU3eMHOI
TEMNepaTypsl Ha YABOeHWe KOHLEHTpaUuu JMOKcuzAa yr/ieposa, KoTopas
M3MEPAETCA MO pesynbTaTam  MOAENMPOBAHNA WM JaHHbIM - HabiogeHIi
M3MEHEHNS YCIIOBUA B HEPABHOBECHOM COCTOAHMM. OHa ABNAETCA MEpOi Cibl
KAMMaTUYECK X 06PaTHBIX CBA3€4 B KOHKPETHbIA MOMEHT BPEMEHU 1 MOXET
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VM3MEHATbCA N0 Mepe U3MeHeHNA TeHAEHUN BHELLHero BO3/eNCTBIA U COCTOAHNA
KJIMMarta W MNo3TOMYy MOXeT OT/in4aTbCAa OT YYBCTBUTENBLHOCTL KiMMaTa B
[paBHOBECHOM COCTOAHMN.

HepaBHoBecHas peakuums kavmarta (efnknua usmepenns: °C) — 310 u3me-
HeHue cpefHeit rnobanbHol NpKU3eMHOl TeMnepaTypbl, YCpeAHeHHoe 3a nepuog,
bonee 20 neT C LEHTPOM BO BPEMEHHON TO4Ke YABOEHMA KOHLEHTpaLui
ABYOKMCK yrnepofa B aTMocdepe B MOAENM Knumata, B KOTOPOW KOMNYeCTBO
CO, yBennunBaetca Ha 1% B rog,. 370 ABAAETCA MePOIi CUAbI 1 CKOPOCTU peakLmi
npr3eMHoli TemnepaTypbl Ha BO3AeNCTBIE rTapHIKOBLIX ra30B.

YyBCTBUTENbLHOCTL CUCTeMbl 3emnsl Peakuya paBHOBECHOW TemmepaTypbl
conpsxeHHoN cncTembl aTMOCEhepa-oKeaH-Kprocghepa-pacTuTeNbHOCTb-
YreposHbIA LMK Ha YABOeHWe KoHueHTpauuu CO, B aTMoctepe MMeHyeTca
4YyBCTBUTESIBHOCTbIO  cUCTeMbl  3eMnA.  [OCKOAbKY OHA MO3BOAAET  MedsleHHbIM
KOMMOHeHTaM (Hanpumep, J1e4AHbIe LLYMThI, PACTUTENbHOCTb) KIMMAaTU4eCKO
cUCTeMbl NPUCNOCOOMTBCA K BHELUHEMY BO3MYLLEHWIO, OHA MOXET CyLLECTBEHHO
OTANYATLCA OT YYBCTBUTE/IbHOCTY KITMMATa, BbIBELEHHOI HA OCHOBE COMPAXEHHBIX
Mogienelt aTmMocdepa—oKeaH.

WenbdoBblit nefHUK [nasyyas fefoBas MAUTA 3HAYNTENBHON TOSLMHI,
npocTupaiowaaca ot bepera (00b14HO OOMBLLOKA FOPU3OHTaNbHON MPOTAXEHHOCTU
CO (flerka HakOHeHHO MOBEPXHOCTbIO), YacTo 3amoMHAIOWAs 3anMBbl Mo
beperoBoit MHUN 1€4AHOrO LyMTa. MoYTI BCe WenbhoBble NEfHIKNA HAaXOAATCS
B AHTapKTUKe, raoe Gonblias YacTbio nbaa, cOpacbiBaemMoro B Mope, nomnajaeT Ha
Lenb(hoBble NefHIKN.

LiTopmoBOIi HaroH BpemeHHOe MOBbILLEHNE B KOHKPETHOM MECTE YPOBHS MOpS
B pe3ynbTaTe 3KCTPEMasbHbIX METEOPONOrUYeckuX YCNOoBNiA (HIM3Koe aTMOC(epHOe
LaBneHve n/unn cunbHble BeTpbl). LLITOPMOBO# HaroH onpefenseTcs Kak NpesbILeHne
TOrO YPOBHSA, KOTOPbI OXMAAETCA B JAHHOE BPeMs 11 B JAHHOM MecTe TO/bKO M3-3a
MPUANBHOTO U3MEHEHMS.

LlenoyHocTb Mepa CrocobHOCTY BOJHOTO PacTBOpa HEATPann30BaTh KUCIOTH.

dBanoTpaHcnupauymua KombuHApoBaHHbIA NPOLECC MCMapeHns C MOBEPXHOCTM
3eMA1 1 TPaHCIMPaLmn PacTUTebHOCTY.

JkBuBaneHT CO, CM. SKkBMBasIeHT ANOKCKY A Yrieposa.

DKBUBANEHT YPOBHA Mopsa (3YM) JkB1BaneHT ypoBHs MOPS Macchl BOAbI (nef,
KIAKOCTb WM Nap) — 3T0 TePMUH s 0003HaYeHUs 3TOM Macchl, Npeobpa3oBaHHoi B
rnokasaTesib 06beMa Macchl npu NoTHocTI 1000 Kr M3 11 NOAENEHHOI Ha HbIHELLHIOKD
nowWagb MoBepXHOCTM okeaHa B 3,625 — 10™ m% Takum obpa3om, JobaBneHve B
OKeaH Macchl Bodbl B 362,5 T BbI30BET MOABEM FN00ANbHOMO COEAHErO YPOBHS
Mops Ha 1 MM. CM. Takxe VI3MeHeHue YpOBHA MOPA.

DKBMBaNeHTHbINi BbIOpoc Auokcupa yrnepopa (CO,) O6vem Bbibpoca
AVOKCuza yraeposa, KOTopblit Bbi3an Obl Takoe Xe obliee pagualMoOHHOe
BO3/€e/ICTBYE 3a [aHHbI NEPUOZ BPEMEHM, YTO U 06beM BbIOpOCa 1apHMKOBOro
raza Wiau CMecn MapHUKOBbIX ra3oB. JKBMBANEHTHbIA BbIOPOC AMOKCMAA Yriepofa
MoNy4aloT MyTeM yMHOXEHNA 06beMa BbIOpoca NapHUKOBOrO rasa Ha ero roTeHLMasl
r7106a/1bHOroO MOTErNIeHYA 3a AaHHbIi Neprog BpeMeHu. [lna cecn NapHUKOBbIX
ra3oB €ro nonyyaloT MyTeM CyMMUPOBAHWA SKBUBANEHTHbIX BbIOPOCOB AMOKCUAA
yrnepofa no Kaxpomy rasy CMecu. SKBWBANEHTHbIA BbIOPOC AMOKCMAA Yriepoda
— 370 00Lyad BenvyrHa INA CPaBHEHNS BbIOPOCOB Pa3HbIX MapHNUKOBLIX ra3os,
O[HAKO OHAa He 03HAYaeT MOMHYID KBMBANEHTHOCTb COOTBETCTBYIOLLMX OTBETHbIX
Mep Ha v3mMeHeHue Kavumata. CM. Takxe DKBUBANEHTHaA KOHLEHTPauumsa
Avokcuga yrnepoga.

JKBUBAJNIEHTHAA KOHLUEHTpaums guokcupaa yrnepopga (CO,) KoueHTpauus
AMoKcuaa  yrsieposa, Kotopas Bbi3Bana Obl  Takoe Xe  pagMaLMoOHHOe
BO3/E/CTBYE, YTO U ]aHHAsA CMeCh AVOKCMAA Yrepoaa Um Apyrux BO3LEACTBYIOWNX
KOMMOHEHTOB. JTI 3HAYEHNS MOTYT OTHOCUTLCA TONBKO K MapHMUKOBBLIM ra3am Uin
CMec MapHUKOBbIX ra30B 1 a3p030J1e/. KBUBANEHTHAs KOHUEHTpaLWs AnoKCnaa
Yriepoja — 3T0 MeETpMKa [ANA CPaBHEHUA PALMALMOHHOMO BO3LEACTBUA CMec
Pa3HbIX MAPHUKOBbIX ra30B B KOHKPETHbI MOMEHT BPEMEHM, HO OHa He O3HayaeT
3KBMBANEHTHOCTb COOTBETCTBYIOLIMX MEP PearvpoBaHUs Ha U3MeHeHne Knuvata unm
ByayLee Bo3aencTare. Kak NpaBuio, HET HUKAKO CBA3N MeXTy SKBMBASIEHTHbIMM
BbIOPOCaMY  [BYOKMCWU  Yriepoda W Pe3ynbTUPYIOLMMU  SKBIUBANEHTHbIMM
KOHLEHTpaLmaAMY AnoKc1aa Yriepoaa.



JKocucTemMa SKocmcTeMa — 3T0 (DYHKUMOHANbHAA efUHMLA, COCTOALLAA 13
KVBbIX OPraHN3MOB, MX HEXWBOV OKPYXaloLei Cpefibl, @ Takxe B3auUMOLECTBIN
BHYTPU HUX 11 MEXZY HUMU. KOMMOHEHTI, BKJO4aeMble B JaHHYI0 3KOCUCTEMY 1 ee
MPOCTPAHCTBEHHbIE TPaHULIbl, 33BUCAT OT TOM LieNu, ANA KOTOPOI BblAeNAnach AaHHas
3KOCKCTEMa. B HEKOTOPBIX ClTy4asix OHN ABASIOTCA OTHOCUTESNBHO APKO BbIPAXEHHBIMMU,
a B JpyriX BecbMa pacrnibiBYaTbMi. [PaHuMLbl KOHOCUCTEMbI MOTYT CO BPEMEHEM
MEHATbCA. JKOCMCTEMBI PAcroNoXeHbl BHYTPM APYrUX KOCUCTEM, U WX MacluTabbl
MOrYT NexaTb B Npefenax OT BecbMa He3HauuTenbHbIX fO BCelt Ouocghepsl. B
HacToAlLee BpemA B DONMbLIMHCTBE 3KOCUCTEM Mtofu urypupyioT ambo B KayecTse
K/IOYEBbIX OPraH13MOB, MO0 3TV IKOCUCTEMbI HAXORATCA MOf BO3LEACTBMEM
Pe3ysbTaToB EATENbHOCTY YeNoBeKa, NPOMCXOLALLEN B 11X OKPYXatoLLel Cpege.

3KCﬂepMMeHT C paBHOBECHbIM W nepexoAHbliM COCTOAHMEM KiumMaTa
3KCI'IepVIME‘HT C PpaBHOBECHbIM  COCTOAHMEM  KJ/IMMaTa nNpeacTaBiaet
coboit SKCNepuUMeHT C KJIMMaTU4YeCKOu MOJAE/bIO, B X04e KOTOPOro [LaHHaA
MOfleNlb  MOXET TONHOCTbIO KOPPEKTUPOBaThbCA B COOTBETCTBUAM C U3MEHEHWeM
pagnalynoHHoOro BO3zencTBuA. Takne SKCMepUMEHTbI - fatoT VIH(bOpMaLLIAIO
0 pasHuue Mexpay HadajbHbiIM W KOHEYHbIM COCTOAHUAMWU MOAENN, HO He O
3aKOHOMEPHOCT pearnpoBaHnA BO  BPEMEHW. Ecn AOnyckaeTca nocTeneHHoe
N3MeHeHne BO3,£I,EI7ICTBVIH B COOTBETCTBUW C 3aflaHHbIM CLleHapneM Bbl6pOCOB,
TO BO3MOXEH aHaJIn3 3aKOHOMEPHOCTN pearnpoBaHna KAMMaTK4ecko Modenn Bo
BpemeHu. Takon JKCNepPVMEHT Ha3blBaeTCA 3KCMNepUMEHTOM C MepexogHbIM
cocToaHmeM Kammata. CM. Takxe ”pOGKL(VIﬂ KJoinmara.

JKCTpemanbHoe Knaumatuyeckoe sBaeHne Cm.  SkcTpemasibHoe
METeopOsIOrn4eckoe ABIeHue.
JKcTpemanbHoe MeTeoposiormyeckoe fIBIeHMe  DKCTpemarnbHoe

METEOpONOrYeckoe sABJIEHNE MpefcTaBnAeT cobOi  sABNEHWE, KOTOPOE Pemko
Ha0MIOfaeTcA B KOHKPETHOM MecTe W B KOHKpeTHoe BpemA roga. OnpegeneHuii
MOHATUA PeaKo  MHOXEeCTBO, OfHAaKO METeoponornyeckoe sBneHue  00bIYHO
CYNTAETCA IKCTPeManbHbIM, eci HabniofaeTca CTOfb Xe Pefko Wan elle pexe,
yem 10-71 van 90- mpoueHTUb yHKLMM pacripeneseHns BEPOSTHOCTEN,
OLEHMBaeMOl MO  JaHHbIM  HabniofeHwid. Mo onpefeneHnio, XxapakTepucTiku
TOro, YTO Ha3blBAlOT SKCTPEMasIbHOM MOrofoM, B abCOMOTHOM CMbICIE MOTyT
BapbVPOBATh B 3aBMCUMOCTY OT TOFO UM MHOMO MecTa. ECn pexum 3kcTpemanbHoi
norofbl COXPaHAETCA HEKOTOPOE BpeMms, HanpyMep B TeYeHUe Ce30Ha, TO ero MOXHO
KNnaccuduumpoBaTh Kak SKCTpemMasibHoe KIMMaT4Yeckoe AB/IeHUE, 0C0DeHHO
€C/IN OH MPUBOAWT B CPEAHEM WM B LIENIOM K fABIEHWIO, KOTOpoe camo no cebe
ABNACTCA 3KCTPEManbHbIM (HanpuMep, 3acyxa UMM CUbHble [0X/EeBble 0CaZKM B
TeyeHue ce30Ha).

JKCTpemanbHblit ypoBeHb Mopsa CM. LL/TOpMOBOU HaroH.

NIeKTPOMAarHUTHbIIi CNeKTp [n1Ha BOMHb! U1 SHEPreTUYECKNii AnanasoH no6oi
3N1eKTPOMArHUTHO paguaumn. B nnaHe CosHEYHON pajuaLmy CrnekTpasbHoe
M3J1y4eHVe — 3T0 MOLHOCTb, AOCTUraIoLas 3emio B pacyeTe Ha efyHILY nnoLaau,
EAVHULY ANVHbBI BOMHbI.

Anb-HuHbo - 0XkHoe kone6aHue (AHKOK) TepmiH S16-HiHBO NEPBOHAYANBHO
CNONb30BANCA A OMUCAHWUA TeMJOoro TeYeHus, KOTOpoe Mepuoauyeckn MpoxoauT
BfO/b NobepexbA JkBagopa 1 Mepy, Hapylas MecTHbIN pbiOHbIA npombicen. C Tex nop
€ro CBA3bIBAIOT C NoTenneHreM 6acceitHoBoro Mactutaba B TpONMYeCKoit Yactu Tuxoro
OKeaHa Ha BOCTOK OT JIMHUM CMeHbl AaT. 3TO OKeaHW4eckoe ABJIEHME CBA3bIBAETCA C
thyKTyaLen pexuma npu3emMHoro dasneHns rnobanbHoro MactuTaba B Tponuyeckix
W cybTponnyecknx paitoHax, HasbiBaeMoil FOXHbIM KosebaHueM. IT0 ABfieHne B
COMPAXEHHOI CUCTeMe aTMOChepa-oKeaH, npeobnaaatoLimi BpemMeHHoN MacluTab
KOTOPOro CoCTaBnAeT oT 2 A0 MOYTU 7 JIeT, 13BeCTHO MOJ Ha3BaHueM 3Nb-HUHbO —
tOxHoe konebanue (SHIOK). Ero yacTo U3MepstoT pasHOCTbIO aHOManuii NprU3eMHOro
ZJaBneHua Mexzy TauTi n [lapBuUHOM Unn Temmnepatypami rnoBepxHOCTY MOpPs
B LIEHTPabHON U BOCTOYHOW 3KBATOPMaNbHbIX YacTaX Twxoro okeaHa. Bo Bpems
asneHns SHIOK npeobnagaiollye naccatsl cnabeioT, yMeHbLUaA anBenvHr 1 U3MeHAR
OKeaHM4eckne TeyeHua, No3TOMy TemnepaTypa NOBEPXHOCTU MOPA MOBLILLAETCA, eLlje
BonbLue 0cn1abnAs naccatbl. IT0 ABAEHMe CyLECTBEHHO BAMAET Ha BETEP, TemnepaTypy
MOBEPXHOCTV MOPS U XapakTep 0CaJKoB B TPOMMYECKOi YacTu Tuxoro okeaHa. Ero
KMMaTUyeckoe BO3AENCTBME OLLYLIAeTCA B MpefieNiax BCero pervioHa Tuxoro
OKeaHa W BO MHOMAX APYriX 4acTsx 3eMHOro Lapa 113-3a rnobabHbIX JasibHuX
KOPPEsALMOHHbIX CBf3ei. XonogHas dasza JHIOK HasbiBaetca Jia-HuHbA.
CooTBeTCTBYIOLLE NHAEKCHI CM. BO BCTaBKe 2.5.

Inoccapui

DHepreTuveckmnii GanaHc PasHuua Mexgy obuwieidl nocTynaiolein u obuiei
nexopALLen sHeprueit. Ecm 3707 6anaHc nonoXUTeNbHbIA, NPOUCXONAT NOTErEeHNe;
€U OH OTPULATENbHBIA, MPONCXOAMT MOX0NOAaHNe. YCpeaHeHHbI B MaciuTabax
3eMHOTO Wapa 1 3a INTeNbHble BpeMeHIn 3TOT GanaHC [OMXeH PABHATLCA HYIO.
TOCKOMbKY KIMMATUYECKas CUCTEeMa NOJydaeT NpakTUYecku BCO CBOIO 3HEPriio
ot ConHLa, TO HyNeBOIl GanaHc NpeanoNnaraeT, 4To B rNobasbHOM MiaHe KoNNYecTso
MOMNOLLEHHON COJTHEYHOM paavaLy NPeAcTaBnseT coboi PaBeHCTBO MexXmy
MOCTYrakoLLEer COTTHEYHOU PaAMaLiMesi MAHYC CONHEYHas PaNaLLINAs, OTPaXeHHast
BEPXHUM CNOEM aTMOCEPDI, N UCXOAALUEN A/IMHOBOJIHOA PaavaLmnen,
WCTIYCKAeMOW KIMMaTU4eCKoil cuctemoit. CM. Takxe SHepreTuyeckuil Groxer.

dHepreTuveckmnii Glomket (3emnm) 3emna — 370 dumyeckas cucTeMa,
3HepreTM4YeckIin OIOZKET KOTOPbIA BKIIOYAET BCe MAIOCh MPUXOAALLEA SHeprim
BCE MUHYCbl WCXOZALLEI SHepruu. SHepreTudyeckuit OlofxeT 3eman onpegensetca
nocpeACcTBOM U3MepeHUA TOro KOAMYEeCTBa 3HEPruv, KOTOpOe MOCTymaeT B CUCTEMy
3emna ot CofHUA; KONMWYeCTBa 3Heprin, KOTOpoe TepaeTca B KOCMOCE, W TOro
KONIM4eCTBa OCTaBLLENCA YacTh 3HeprinK, KOTOPOE OCTAeTCA B c1cTemMe 3ems, BKoYas
ee atmocgpepy. CoTHeYHas paualiis ABNAETCA JOMUHNPYIOLLUM UCTOYHUKOM
3Heprun B cucteme 3emna. [pUxoAALLaA CONHeYHaA 3Hepria MOXeT paccenBaThCs,
oTpaxaTbea obnakaMu 1 @3p030J1AMM UK NOTNOLATLCA aTMochepoii. Mocne 3Toro
M3NyyeHHas pagmauus nnbo nornowaeTcs, MMOO OTPaxXaeTCcs NOBEPXHOCTBIO 3eMM.
CpenHee asb0e0 3emnn cocTanseT npubausntensHo 0,3, YTo 03Havaet, yto 30
% NpUXOAALLEA CONHEYHON 3HEpruM oTpaxaetca B Kocmoc, a 70 % nornollaetca
3emneil. PaaunaumoHHas ConHeyHas UaM KOpoTKOBOJIHOBAs 3HEprus npeobpasyetca B
(hu3nyeckoe TENNO, CKPbITYIO SHEPTIIO (M3MEHEHNS COCTOAHMA BOAbI), NOTEHUMANbHYIO
3HEPrYIo 1 KUHETUYECKYIO SHEPrII0 Nepef TeM, Kak Npon3oigeT ee BbiGpoc B BUAE
VHGPaKpacHoro n3sy4yeHu. Mpu cpefHei Mpy3emMHoOi Temepatype 3emnm
nopszaka 15 °C (288 K) 0cHOBHO MCX0AALLMIA NOTOK 3Heprin 06pasyeT nHdpakpacHyto
yacTb cnekTpa. CM. Takxe SHepreTuyeckuii 6anaHc, CKpbITbIF MOTOK Terna,
Du3n4ecknv NoToK Tera.

3¢dpekTMBHaA uyBcTBUTENbHOCTb Knumarta (M. YyBCTBUTE/ILHOCTH
Kaumara.

3¢dexkTnBHOe papmauunoHHoe Bo3speiictBue (M. PaguvaljyoHHoe
BO3encTBue.

ddpekTuBHOCTD  Mepa TOro, Hackonbko  3((EKTUBHO  pajuvaLiyioHHOe
BO3/e/CTBYME JaHHOTO aHTPOMOreHHOro AN ecTeCTBEHHOr0 MexaHu3Ma BanAeT
Ha M3MeHeHIe PaBHOBECHON CPEHEN r106abHOM MPU3EMHOM TeMnepaTypbl
M0 CPaBHEHWIO C 3KBUBANIEHTHbIM PAAMALMOHHBIM BO3AEACTBUEM [UOKCUAA
yrnepoza. [oBblleHne KOHLEHTpaLuu AMOKCHAA yrniepofa no  onpefeneHunio
nmeeT 3cdpekTnBHOCTL 1,0. KonebaHus knvmaTinyeckoit 3ddekTMBHOCTI MOTYT ObITb
PE3YNbTaTOM ObICTPLIX OACTPOEK K MPONCXOAALLEMY BO3LENCTBUIO, KOTOPOe
MEHAETCA B 3aBUCMMOCTIA OT BUAA BO3LENCTBIA.

3 heKTMBHOCTb NOrOLWEeHUs Tensa okeaHoM JDdeKTUBHOCTb NOrOWeHMS
Tenna okeaHom — 310 Mepa (BT M °C™') ckopocTW, C KOTOpOA ycunnBaetcs
akKymya1poBaHue Tenna rnobanbHbIM OKeaHOM MO Mepe MOBbILEHNsA /100a/1bHOM
CpesHe Mpr3enHOI TeMrepatypbl. ITO NONe3HbIA NapaMeTp AA SKCNepiMeHToB
N0 M3MEHEHMIO KIMMATa, B KOTOPbIX paguaLiyiOHHOe BO3/e/CTBUE N3MEHARTCA
MOHOTOHHO, KOTZa ero MOXHO CPaBHWBATb C [1apameTpoM KIMMAaTUYECKOM
00paTHOV CBA3M LA 3MePeHUs OTHOCUTENbHOM 3HAYMMOCTU peakumu KauMata u
[10r710LL{eHVA Tenna okeaHoM Mpy onpefeneHn Temnos N3MeHeHNs kKnnmara. ST1oT
napameTp MOXHO OLieHVBaTb NOCPEACTBOM Takoro KCnepumenTa, Kak onpegeneHie
OTHOLLIEHMA CKOPOCTY YBENIMYEHUA COAePXaHUA Tenna B 0keaHe K U3MeHeHUio cpefHelt
rnobanbHON NpKU3eMHON TeMnepaTypbl BO3ayxa.

lOxHaa konbueBas mopa (KOKM) Moga, onpegendiowas W3MeHYMBOCTb
reonoTeHLManbHOM BbICOTbI HOXHOTO Mofylwapns, KoTopas CBA3aHa CO CABUramu
LUNPOTbI CTPYMHOTO TeYeHUA B cpefHux wupotax. Cum. NHgekc FOKM, Bcraska 2.5.

l0XxHOoe KonebGanue C\. 3/1b-HuHbO — KOxHoe konebaHue (SHHOK).

fiBnennsa [laHcraappa-dwrepa BresanHble ABNeHMA, HalleAlMe OTPaxeHne B
J16[J0BbIX KEPHaX, N3BNeYeHHbIX B [PeHNaHau, V1 B 1a/1e0KINMAaTNHECKIX AaHHbIX
13 6vnexaluyx paitoHoB CeBepHOIt ATNAHTIKM, KOTOPbIE NOKa3bIBAIOT, YTO 33 XONOAHbIM
NeHUKOBbIM NMepuoZoM nociefoBan ObiCTpbIi Nepexog k Gonee Tennoit ase, a 3atem
MefJleHHOe NOXoNofaHue BrIOTb [0 HACTYMAeHUA NeAHUKOBLIX YCIOBUA. ABAEHUS,
aHanoru4Hble seneHuaM [aHcraapaa-iurepa, HabloaloTcs Takxe B Apyrux PervoHax.
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