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OBUIASI XAPAKTEPUCTHKA PABOTBI

AxTyansHocTh TeMbl. YpoBeHb MUpoBoro oxeaHa siBaeTcA BakHeifmel xa-
PAKTEpPHCTHKOMH, oNpeaenstomeii Kak rMapoRMHAMHYCCKHE MPOILECCH B CaMOM OKea-
He, TaK W XapakTep B3anMOjleiicTBIs OkeaHa 1 aTmochepbl. Y3sMeHerus yposHa Mu-
POBOTO OKEaHa TECHO CBA3AHBI C COBPEMEHHBIMH KONeOaHHAMH KIMMaTa, KOTOphIe B
CEOIO Ouepels OMPeAeNsoT HCTIapeHHe, 0CaKu, cTepiyeckie Kosiebaund. JBcTaTu-
yeckue KoneGanusi MOXKHO paccMaTpHBaTh Kak MHAMKATOP rIo0albHOro BogoobMe-
Ha, TMepepacnpenenariero Boapl ruapocdepsl MEXAY OTACABHLIMH 0DonoYkaMu
3eMnu o, TIpEKE BCero, MEXKIY BoaMu mutocdiepsl u kpuocepsl.

Kak cnenyer U3 aokmanos MeKMpaBHTEIbCTBEHHON Ipynbl IKCOEPTOB MO M3-
menennam kaumara (MI'OHK) (IPCC, 2001, 2007), B coOTBETCTBHH C HEKOTOPHIMU
CllcHapHAMH M3MeHEHMl KIMMaTa, OCHOBAHHBLIMM Ha pe3ylbTaTax €ro YHCJIEHHOTO
MOJIETHPOBAHMA, YPOBeHL MMpOBOro oxeaHa MOXeT moBbeicuThCa Ha 10—30 oM k
2030 r. u B npegenax 30-100 cm (sanbonee BeposTHO 65 CM) K KOHLYY cTonetus. Ec-
TECTBEHHO, €CIII TAKOE Pa3BUTHE H3MEHEHMI KINMATa CTaHET PEabHOCTBIO, TO 3TO
rpo3uT KaractpoduueckuM yuepOboM AN HHGPACTPYKTYpPsl NPHOPEKHBIX TeppHTO-
puif, rae HPONKUBAET OKOIO MIIUIMapaa *xuTeneit 3emud. Bo3MoxHO (OXTOMIEHUE
KpynHefiux roponor mupa: Jlonaona, Heo-Hopka, Tokuo, C-IletepGypra n ap. B
33aBMICMMOCTH OT PA3HEIX TPHYMH TEMITHl U MacIUTaObl NMOXbeMa YPOBHS MOPs MOTYT
3HAYHTENBHO TIPEB3OHTH CTIOCODHOCTE AHTPOIOrEHHBIX U €CTECTBEHHBIX CHCTEM K
azarnTalnH.

Hostomy 3amaua usydeHus nonrospeMeHHbIX xojefanmit yposnst Muposoro
OxeaHa U 0co0eHHO MOCTPOSHHs CHCTEM MPOrHO3a YpoBHA MHpOBOro okeaHa B CHC-
TeMe OKeaH-aTMociepa TpENCTABIAETCH UPE3BBIYAIHO aKTYalnbHOH. DKCHEpTHI
MI'3UK oTRecan padublii BONPOC K YNUCHY BOKHEHIUNX MpobaeM coBpeMeHHOM Iij-
pOMETEOPONOTHH.

Ienn paGoTsl: M3ydeHHe MEKIOJOBRIX KonieOaHuil yposas MupoBoro okeaHa u
IBCTATHYECKHX (aKTOPOB ero GopMUpPOBaHHA.

Jns pocTikeHHs YKa3aHHOM Ley pelanych cleaylomie 3a8a4n:

1. AHanmu3 MexXrofosblx KonebaHHil ypoBHSA oKkeaHa 3a NMEpHOM MHCTPYMEH-
TaNBHBIX HaOM0JeHI,

2. BrigeneHue craHOpii ¢ MHOUOJNETHMMH HaDMIONEHHMAMH 33 MOPCKHM
yposHeM, 00ecreduBatOMIX MHHMMANLHYIO OMWIMOKY BOCCTAHOBIEHMS
ypoens Muposoro okeana (YMO) ¢ 1octaToyHO# U1 NPaKTHYECCKUX 1ie-
Jnieil TOYHOCTBIO M MOCTPOCHHE CTATHCTHYECKOH MOJAEIHN OLEHKU MEXTO-
noBeIx Konebanuii YMO.

3. AHanu3 MeXrooBOi H3MEHYMBOCTH 3BCTAaTHYECKUX (akTopoB (Mcnape-
HMA H ocapkoB) dopMupoBaHda ypoRHA MupoBoro okeana. IloctpoeHue
JHarHOCTHYECKOl CTaTHCTHYECKO MOJENHN OLEHKM MEKTOMOBBIX KOJie-
Gannit YMO na ocHoBe 3BcTaTidecKkux GakTopos.

4. CpaenuTenbHBI aHany? BKIAAA pa3HuIX GakTopos B poct yposHs Mupo-
BOTO OKEaHa B KOHLE XX CTONEeTHSL.
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5.

6.

7.

Ouenka cBs3u KonebaHuil ypoBHs MHpOBOro okeaHa ¢ OPHITOBEPXHOCT-
HOH TeMIepaTypoi BO30yXa Hall OKeaHoM.

INoctpoenne $U3NKO-CTATUCTHUECKOH MOIENH MPOrHO33 MEXTOMOBBIX
xoneGaHHit ypoBHA MHpOBOTo oKeaHa Ha Onmxaliiie fecaTHiIeT! .
TlocTpoenue amanTBHOM MoOMIend MPOTHO3a CE30HHOW H3MEHUHBOCTH
ypoBHs MupoBOTo okeana 1o aisTHMETPIUECKUM JAHHBIM.

Mavepnanst ¥ mMeToxbl. OcHoBoi paGoTHl ABNAMMCE HECKOABKO INIOOGANBHBIX
apXHBOB I'HIPOMETEOPONIOTHYECKHX JaHHBIX HAXOJAMHXCA B ¢BOOOIHOM JOCTYIE B
Hurepher:

Hns

dyTiITOYHbIe JaHHble 00 ypoBHe MHpPOBOTO OKEaHa MOJTyYeHHBIE M3 ap-
xuBa PSMSL (Permanent Service for Mean Sea Level);
anbTHMETpHYECKHe OAHHBIE LEHTPa MO XPaHeHWIO, BepU(PHKAIMK H HH-
TepnpeTauny CIyTHUKOBOH okeaHorpadudeckoil uadopmaunn (AVISO)
n Konopanckoro uenTpa actpopuHamuuecknx Hccnepopanuii (CCAR)
npu Konopamckom  yuuepcurere co crythukoB Topex/Poseidon n
Jason-1, ¢ mpocTpaHCTBEHHEIM paspeureHuem 1/3°x1/3°;

CpeHeMeCAYHbIE 3HAYEeHHA OCAJKOB M MCNapeHHs B y3/aX NepBUYHOM
WHPOTHO-HONTOTHOH ceTku 1.875°%1.875° 12 mio6ansHOro ruppomereo-
ponoruyeckoro apxiusa CDAS (Climate Data Assimilation System);
aHOMATHH HOBEPXHOCTHOIl TeMmepaTypsl Bozayxa u3 apxuea HadCrut3 ¢
MPOCTPAHCTBEHHBIM paspelueHneM 5°x5°;

BEITIONHEHMS TIOCTABNEHHBIX 3ajla¥ MCIIONB30OBANCA KOMTUJIEKC MeTONOB

MHOTOMEpPHOrQ cTaTHCTHYecKoro ananuia (MCA), a Takke Teopud NPOBEPKH cTATH-
CTUYeCKHX TUITOTe3 U aHANIM3 BPEMEHHEIX PSIOB.
Hay4nast HOBH3HA:

Buepsrie noctpoena craTHcTHYeckas Mojenb, ofecrieduBaroulas MHHHA-
MAfEHYI0 OINOKY BOCCTAHOBMEHHA MCKTOIOBBIX KOMNeOaHMH YpOBHs
Muposoro oxeana no JaHHEIM 5 OeperoBsIX CTaHUMH ¢ JOCTATOYHOMH AN
TPaKTHYECKUX eneii TOUHOCTRIO. '

VCTaHOBIEHB! 3aKOHOMEPHOCTH MEXTOOBHIX Konebaunit YMO 3a nepu-
Ol HHCTPYMEHTANEHEIX HalnioneHuit.

BriepBeie BRIABICHE! OCOOCHHOCTH MEXKTONOBOH M3IMEHUMBOCTH Hcmape-
HUA, 0C27IK0B U 3G dEKTHBHOTO HCTIAPEHHA Hal OTHENBLHBIMH OKCAHAMH H
MupoBEIM OKEaROM B LEJOM B NMEPHOJ MHTCHCHBHOTO TIOGAILHOTO 110~
TEIUIEHHA KITMMaTa.

YcraHosnena cTefieHs B3aHMOCBA3H konebanuit YMO ¢ temnepatypoit
BO3MyXa Hal ero akBaTopHeH.

Briepeble 0cTpoeHa PH3NKO-CTATHCTMYECKAS MOoJeNb NporHo3a YMO na
Snwxalimuve JecATHIETH Ha OCHOBE NAHHEIX O TEMIEpaType BO3LyXa Hal
€ro aKBaTopHei.

Briepssie noctpoena amanTHBHAA MOJENE MPOTHO3A CE30HHON H3IMeHUU~
BocTH YMO o ansTHMEeTPHYECKUM JAHHBIM.
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Ha 3aummury BeIHOCATCS:

1. 3akonomepHOCTH MEXToAoBbIX Konebanuil yposus MHpoBOro okeaHa 3a mne-
PHOI HHCTPYMEHTANbHBIX HabmoaeHnii.

2. OcofeHHOCTH MEKToIoBOil H3IMEHUYHBOCTH 3BCcTaTHUeckux dakropos (ocan-
KH, ucnapeHie, agdiekTHBHOE HClapeHne) Hal OKeaHaMH.

3. PeaynpTarsl NporuozupoBaHus YpoBHt MHPOBOro okeana no JaHHEIM O TeM-
nepatype Bo3/JyXa Hag ero aksaropHeil na bmkalilne necaryneTns.

4, AnanrtuBHas MoJcHb MPOrHO3a CE30HHOH M3MEHYMBOCTH YpoBHA Muposoro
OKeaHa M0 ABTUMETPHHIECKHM JaHHBIM.

Ipaxrnueckas 3uauumocts paborel. Ionyuennele B paboTe peaynsTarThi
MOryT OBITH HCHOJIB30BAHBI IPH PeIleHHH 3a1ad MoHuTOpHHra YMO H Moaenuposa-
HiA KJIHMaTa, a Taicke pH pazpaboTKe JOITOCPOYHBIX NMPOTHO30B MEXTOJOBBIX KO-
nebannit 1 cezonnoro xona YMO.

JInunelii Bkaag asropa. [ogrotoska apxueoB uidopmalun, nposeeHue cra-
THCTHYECKHX pacueToB, BBIIONHECHHE HEOOXOAMMBbIX TpaduyecKuX NOCTPOCHHUI,
ofobuieHne U aHamH3 pe3ybTaToB.

Anpobanus paborrr n nySankauuy. OCHOBHbBIE NMONOXKEHUA U OTHAENLHEBIE pe-
3ynbTaThl obcyxIaninck Ha MTOroBblx ceccusx Yuenoro Cosera PITMYVY, 2005 u
2006; Ha MexIyHapoaHOH MKoNe-KOH(EepeHIMH MONOIBIX YYeHbIX, aclIUPAHTOB M
cryaeHToB «MismeHeHne wriHMata 1 OKpyxaromas cpegan, PITMY, 2005; HaytHoM
cemuHape «lIpo6sieMbl H3MEHEHHA KIIMATa B TOJMAPHBIX HINPOTAX» B paMKax I1Ipo-
exta BRIDGE «Keeping it Cooly, Yuueepcurer r. IHeddunna, BenuxoSputanus,
2007; MexmyHaponHoil Hay4Ho-npaktHdeckoil kondepenun «eorpaduueckoe 06-
pa3oBaHHe H Hayka B Poccuut: HCTOpHA H coBpeMeHHoe cocTosHuey», CTIBIY, 2008;
BcepoccHiickoii HayuHoil koHdeperinH « CenneepcToBCkie YTeHusn», 2009,

Fo Teme muccepraiu onyOaukoBaHo 9 nedatHbIX paboT, W3 HUX 2 CTATHH B
pelleH3INpYeMBIX JXypHanax (rmo nepeuio BAK).

CTpyKTypa n odbeM pabGorni. [Iuccepranus COCTONT U3 BBEJeHU, 3 Iliak, 3a-
K/toveHns 1 n Gubnnorpaduueckoro CrHcKa HMCHOML30BAHHONW auTeparypol. O0LeM
JuccepTranuu cocTapageT 113 crpanun, Bkmodas 21 tabnuuy u 34 pucynka. Crincox
JUTEpaTyphl cocTaBmAeT 84 HanMeHOBaHMs, B TOM yHcie 43 Ha MHOCTPAHHBIX A3Bl-
KaX.

COIEPXAHHNE PABOTEI

Bo BBegeHnn 0b0CHOBEIBACTCS aKTyaNBHOCTE TeMEI, GOPMYJHPYIOTCS LENbL U
33a4M UCCTEJOBAHUS.

Ieprasn rnasa «Korebanus yposus Mupogozo okeana 6 cospemeHHbIX KAUMA-
MuYecKux YCAosuax no OanHblm HAOMOdeHUL) TOCRSINEHA PEKOHCTPYKLMN U HCCle-
IJOBaHMIO MEXTOAOBOi H3IMCHYHBOCTH YPOBHA MHpPOBOTO OKeaua.

B paspene 1.1 «Kpamxuii 0630p uccredosanuil konebanuii ypoens okeana Ha
OcHOge Pymuimounelx HAONIOOeHUI» PacCMaTPUBAIOTCA HCCAENOBaHUS KoneGanuii
YpOBHS OKeaHa Ha OCHOBE (YTIITOYHBIX HAGMIONCHHI IO JNMTEPaTYpPHBIM OaHHBIM
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(Gutenberg, 1941; Fairbridge, Krebs, 1962; Kanunun, Kimure, 1972; JlyBanus u ap.,
1957; Knure 1985; Church et al., 2006; Jevrejeva et. al., 2006 u ap.).ITokazauo, uto B
COBpEeMeHHY10 310Xy HabmoaaeTcs noBceMecTHoe nopbiiene YMO.

B ofwem, 8 XX B. pocT ypoBHs coriacHo 00o0IeHHbIM OlleHKaM MHOIHX Hc-
cnenoBarteneit, npuBedeHHLIX B JoKiale MexXnpaBuTensCTBEHHOH rpynuoif skcrep-
TOB 1O W3MeHeHUAM xnaMata B 2001 r. cocrasu 1,5-2 mm/ron. Temmsl pocTa B M0-
ClleHME [IECATUNETUS 3aMETHO YBEINMMIHCE. B YacTHOCTH 32 BpeMs MHTEHCHBHOTO
notemwnenns knuMara ¢ 1985 no 2001 rr. no maunemM Church et al. (1985 -
2001 rr.) — 3,27 mm/rog, Jevrejeva et. al. — 3,68 mM/ron.

Paspen 1.2 «Meoczodosas usmenyugocme yposns Muposozo oxeara no oan-
HelM (hymumouneix nabno0enui» NOCBSIIEH PEKOHCTPYKUMM M aHanmmsy YMO c
1861 — 2005 rr. Pasneimu astopamu (Knwre, 1985; Barnett, 1984; Douglas, 1997;
Fairbridge et al., 1962; Gornits et al., 1982) pacuer YMO ocymecTsasncs 3a paznyd-
Hble, HO He ONUHAKOBEIC MPOMEXYTKH BpeMeHH. [1oaroMy ObITO BLINONHEHO apud-
METHUYECKOe OCpefHeH e Yka3aHHbIX pAsoB 3a obuuii nepuoa ¢ 1901 no 1958 r. Tlo-
Ny4eHHBlt TaxuM 06pasoM pan YMO nmeroinmit JoBOIEHO KOPOTKYIO ANKHY (puc. 1,
nunus 1) cuurancs GazoseiM. [Tocne aToro petanacs 3ajada €ro yajIMHEHUs: BIepen
¢ 1958 r. u nazax po 1901 r. C 3Toit Lenblo MCIONB30BANCA TnobGalbHLI apxuB
¢dyriurounsx (Geperosnix) Habmonenuii ypoBus Mopsa — Permanent Service for
Mean Sea Level (PSMSL), Haxoaswmniics B cBoGoaHoM goctyrne B cetd HHTepher.
PexoncTpykuns YMO B 0Ge CTOpOHBI OCYLIECTBIANACE METOAOM IOIIArcBOH MHO-
JKECTBEHHOM pPerpeccHyt, KOTOPhI NO3BONALT NOCNE0BaTEeAbHO OTONpaTh Hanbonee
3HaunMbie (haKTOPHI M MOAPOOHO MCCNENOBATE HX CTATHCTHYECKYIO 3HaUNMOCTh. [Tpu
3TOM JinHelHHas Mozeib ans pacyera YMO (hymo) umeer Bun:

m

hygo =by + Y bh, 1)
/=1

riie h; — ypoBeHb MOpPA HA j CTAHLMM; # — YHCHO CTAHUMIT B MOIENH.

B cocras npenukTopoB Obina BrUtoveHa 21 crannms, JUIMHa HaOmoAeHHHN Ha
KOTOPBIX 32 YpOBHeM npeBbliiaer 90 neT, NpuyeM B KAYECTBE 3ABUCHMOI BHIGOPKM
ucrnionp3ogasica nepuon ¢ 1909 nmo 1958 rr., 1.e. 50 ner. Kosxdduumentsl Monenu
MHOKECTBEHHOMN MMHEHHOM perpeccy HaXxoauHCh C MOMOLIBIO METORA BKIIOYCHUS
nepementbiX. Ilopamok Mogenu (ee ONMTHMATLHOCTD) OLECHHBANCA M0 MUHUMYMY
cpenyeKBagpaTHueckoli OmMMOKM mpH YCHOBHH 3HaYMMOCTH BCeX K03((HLIHEHTOB
perpeccuu 1o kputepuro CThIOICHTA M 3HAYHMOCTA MOIENHU No Kputepuio duepa
(npn yposHe 3HauHMocTH 5%). Beino nomydeHo, 4To ONTHMANbHOM SABIAETCA MO-
nens, Wis koropoit m=5. B nopsinke 3Ha4MMOCTH, TO €CTh 110 BKNAAY B OMUCaHHe U3-
MEHYMBOCTH HCXOAHOTO pAaa hymo, B AauHylo Momens sxomit: New York, Seattle,
Galveston, Swinoujscie 1 Ratan. ITpu 3ToM yske nepsblit ko3b@HUHEHT Koppesunu
YMO co ct. New York pocruraer 0,91. Koadgduuuent netepmMuHaumu gauHoit Mo-



nenu pasen R® = 0,94, To eCTh MOJeNb OMHCHIBAET 94 % Aucnepcu dyHKLUHH OTKIH-
Ka, a CTaHaapTHaa oluHOKa MOAENHN PaBHA Oy = 6,6 MM.

350 5 mm

300 2
256
200 -
156 -
100 -y

50 IR

I P . : . ; w ORI
1860 1880 1900 1920 1940 1960 1980 2000

Pucytok 1 — MexrogoBas H3MeHUHBOCTB YPOBHA Muposoro oxeana (1 ~ bazosriit
YPOBEHB; 2 — pEKOHCTPYKLHA YPOBHA Briepel; 3 ~ peKOHCTPYKUKA YpOBHA Ha3an). B
Ka4decTBe JOBEPUTEIIEHOTO HHTEPBAIIA IPUHATO 3HAYEHHE G

Ha 3aBucnmsix gaHHbIX Mojenkb (1) ¢ ZOCTaTOMHO BBLICOKOI TOYHOCTHIO OMUCHI-
BaeT rnobanbHyi0 U3MEHYHBOCTE Hexoaroro pana YMO. TlpuHumas Bo BHHManHe
JanHoe O0CTOATENLCTBO, HaMM ObIn mpomsseneH pacuer YMO 3a nesaBncimbiit
npoMexyTok BpeMeH ¢ 1959 no 2005 rr. B pesynstaTe aToro ofmas npomomxu-
TeNBHOCTE BpeMeHHoro psfna YMO Bospocna no 105 mer (¢ 1901 mo 2005 rr.). Ero
MEXTo0B0M X0 Takoke NpHBeEH Ha pucyHke 1 (nnnns 2).

Hanee pewanacy 3apaua pexkoHcrpykuun YMO nazan mo 190ir. (puc. 1,
auund 3). C sroit gensio Oblio oTo6paHo § cTanumii, And KoTOpIX o6luee Hayaso
nabmojeHuii 3a yposreM HaunHaetcs ¢ 1861 r., a obwuii xoneu Habnionenuii naru-
pyerca 1934 r. Takum oOpazom, 3aBucHMast BEIGopKa HMeeT Ay 34 roga (¢ 1901
o 1934 rr.). Henons3oBanne anmnapara NowiaroBoil perpeccud MO3BOMUIO YCTaHO-
BHTb, 4TO OITHMANILHOM TaKkxe CIeXyeT CYMTaTh MOJENb C NATHIO NpeauKkTopamMy. B
nopaaKe 3Ha4YUMOCTH B Hee BXOJAT clenylomue craHuma: Brest, Lyokki,
Swinoujscie, San Francisco, Lypyrtti. ITepsntit koaddunuent xoppensngu YMO co
cT. Brest pased r=0,63, koagduumneHT ReTepMHUHAUNK NAHHON MONENH paBeH
R*= 0,75, cranmapTHas owudka Monenu Gy~ 6,5 MM. TIpn 3ToM xo3dipuunenthl
perpeccun 3HayuMst no kxpurepnio CTplofeHTa, a caMa MoJeb 3HayuMa 1o KpHTe-
puro duuepa (npu yposHe 3HauuMocTH 5%). 3aMeTHM, UTO XOTS HOJA ONUCAHHS
Aucriepcun ucxoaioro YMO no paHHoii Mozeny cylmecTBEHHO MEHbLIE MO CpaBHe-
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HHIO ¢ MoJielTsio pekoHeTpykumu YMO Bnepeli, ofiHaxo OLEHKH ciydaiiHoi oMIUOKH
O y(x) TPAKTHYECKH CJUHAKOBBL.

B Tabnuue 1 npusopstea Gonee noapoGHble ceefiedus o0 oleHKax auHeiinoro
TPEeHHA N CTATHCTHYECKMX XapaKTepHUCTHKaX pacecMaTpusaeMslx psaaos YMO B XX B.
No He3aBHCUMBIM JNaHHEIM pasHeIX aBTopoB. OTMeTuM, uto B padotax Church et. al,,
{2006) u Jevrejeva et. al,, (2006) YMO onpenendncs ocpegHeHnem GObLIOTo YHCOaA
6eperopeIx cTaHLMi M3 apxusa PSMSL MeTomami npoCTPaHCTBEHHOH UHTEpPnoOi-
uuu (Hanpumep, B paGote Jevrejeva et. al., ucnons3osanock 1023 cranmmu). Yera-
HOBJICHO, YTO PACXCHKACHHA MEXIY CPSAHUMHU 3HaYCHUAMK W THCHEPCHAMY NO KpH-
TepuaM Crolosenta u Ouinepa ssnsioTca HesHauynMbIMM. OLEHKM TPEHIOB TOXKe
o4eHb OJM3KH ApYT K ApYTY.

Tabmuua 1 — OueHky JIMHEHHOTO TPeHIa M CTATHCTHYECKMX XapaKTepUCTHK PSIOB
YMO 3a 1901 — 1999 rr.

ABTOpHI R? TpeHn o Cpertiee o/ Xep

3HaYEHHE
Manunaun, Topaeesa,
Tlesuyk, 2007 0,96 1,79 10,40 170,17 0,06

Church et. al., 2006 0,97 | 1,65 | 9,09 166,93 0,05
Jevrejevaet. al, 2006 | 094 | 1,89 | 13,77 | 167,73 0,08

TaxkuMm 06pa3oM, BEIABAEHE CTAHLIMKU C MHOTOJIETHUMH HaGmoaeHuaAMY 32 Mop-
CKMM YpOBHeM, o6ecreunBarolyie MHHIMATLHYIO OUHOKY BoccTaHoBneHus YMO ¢
JNOCTaTOYHOM 1A TIPaKTHYECKHX HLeNell TOYHOCThIO. A pPe3ynbTaTsl CPaBHEHHA cle-
JIAHHBIX BBILIE PAacyeTOB C pacueTaMH APYTHX aBTOPOB CBUIETEJIHLCTBYIOT, YTO BbI-
TOJIHEHHAs aBTOPOM pekoHCTpykiwist YMO senseTcs BeCEMa TOYHOI, OTpaXaeT 00-
e 3aKOHOMEPHOCTH €r0 MEXTOIOBBIX KoNeOaHuii H COBMECTHMA C aHANOrHYHBIMH
HaHHLIMA ApPYrix aBTopoB. ONHAKO NPHHUMIHAIBHOC €€ OTIHYNC 3aKMOYaeTCHd B
ToM, 970 ofieHk YMO MoryT Obith NONyUYESHE! N0 PErpeccHOBHO MOJENH ¢ MANBIM
YHUCJIOM CTaHIUHA.

B pasnene 1.3 «H3menuueocme yposua Mupogozo okeana Ho aromumempu-
YecKUM OQHHBIM» PACCMOTPEH Mexroforoil xox YMO 3a nepuox 1993-2008 rr., no-
CTPOEHHMI N0 CpelHEMECAYHBIM ANBTHMETPHYECKUM JaHHBIM C M3IOMApIIPyTHHIX
crytHuxor Topex/Poseidon u Jason-1 ¢ y1etrom nonpaskn obparHoro 6apomeTpa B
yHusepcutete Konopano. I'agHoil ero ocobGeHHOCTHIO ABIA€TCA HaTMYKE APKO BBIpa-
JKEHHOTO TPeHHa, pasHoro 7r=3,210,4 MM/rofi, KOTOPHIH MOCHe UCKIFOYEHH NIONPaBKH
Ha CAAIMOM30CTATHUECKHH 3dGeKT NOBEPXHOCTH OKEAHOB, CTAHOBUTCA PABHLIM
Tr=2,9+0,4 mm/rog.

Brmonneno copmemmenne YMO 110 ansTuMeTpHYECKUM N GeperoBsIM Habmope-
HUAM, KOTOPOE BOIMOJKHO JBYMS NPOCTHIMH criocoOami. Tlepseiil — no coBMELIEeHHIO
CpenHuX 3HaueHuil ABYX psanoB. Bropoii criocol 3axmouaeTca B MOCTPOSHUU MORENH
perpeccHH Meskay ANBTHMETPHUECKHM U Gy TiITouseM pagamu YMO.



B wurore nokasaHo, 4To BTOpofi criocol Mo CyuIECTBY NpeAcTaBiaseT coboit
TPeH[l, CRONCTBEHHBIN dyTiuTouHoMy pagy YMO 3a nepuon, 1993-2005 rr., B TO Bpe-
MsI KaK TepBElii criocol u cooTHomerHe X o, = 258 + X, CBA3BIBAIONICE ANIETHMET-
prdeckite v QYTIUTOYHElE NAaHHBE, MOXHO paccMaTpHBaTh B BHMIE OCHOBBI W1 MO-
cTpoetna MonuTopuHra YMO 1o cIy THIKOBOH HH(OPMALHH.

I'nasa 2 «@axmopu gpopmuposarus yposus Mupogozo okeana u ux ananuz».

B paspene 2.1 «3scmamuseckue usmenenus YposHa Okeana KAK UHMeZpan-
Hblil UHOUKAMOP 2N00ANLHO20 800000MeHay TOKa3aHO, yTo YMO oTpakaer mpolec-
Chl TepepacrpesieNncHus IPHPOIHEIX BOA B ruapocdiepe, NpencTaBRsone CIIom-
Hy10 060JI04Ky 3eMIH, COTepIKally10 BOXY BO BCEX ArperaTtHeIX COCTOAHHUSAX B Ipe-
nenax Muposoro oxeaHa, kprocdepsl, turocdepss H atMocdiepsl H MPHHHMAIOLLYIO
HEMOCPEICTBEHHOE YUacTHe B ISIaHeTapHOM KpyroBopoTte Biaaru. IToatoMy ascrari-
yeckne konebanns YMO MoxHO paccMaTpuBaTh Kak HHTeTpPanbHbIA HHIMKATOP
r100aMBHOro BoooOMeHa.

Paznen 2.2 «Bscmamuyeckue xorebanua yposus Muposozo oxeana» 1ocps-
MIEH HMCCNENOBAHHIO 3BCTAaTHYeCKHX Konebauuit YMO. B wactHocTH B nogpa3saelie
2.2.1 «BepmuransHolil 61a2000MeH € Cucmeme oKean-ammocgpepa» paccMaTpHBaeT-
¢ raobameHEIH ruppoMercoposiornueckuii apxue CDAS, sBidromerocsi 4acThio
CHCTEMBI «PETPOCMEKTHBHOTO» anamiza» (peanammza) NOAA NCEP/NCAR
Reanalysis (Kalnay et al., 1996) 1 Haxopsmumii B ceoGoaHoM Joctyne B cetd Martep-
HET, H3 KOTOPOIO 3aMMCTBOBaHBI MO CpeIHEMECSHHBIX 3HAYeHMI HCTapeHus,
ocanKoB H HX pa3HoCTH E,,=E-P (3¢pdexTnrHoe nenapenre) Haa aksaTtopueit Mupo-
Boro oxeaHa (MO), uckmouas Cepepnplit Jlenosutelli okean. 3ateM 65110 ocyuecT-
BJIEHO OCpEINHEeHHE UCXOIMBIX JAHHBIX IO MATHIPATyCHBIM TpAaNeLHAM aKBaTOPUH
MO, uyTO NIO3BONHIIO COKPATUTS YMCHO Y310B ¢ 15965 mo 1305.

B KayecTB® OCHOBHOTO IMEPHOXA HCCeNoBaHus BeIOpaH npomexyTox ¢ 1980
no 2005 rr., xapakrepusylomuiics ocoGeHHO PE3KMM TOTeIVIEHHEeM IJIoOaTLHOro
xauMata. JIng xaxgoro M3 Tpex OKeaHOB paccuUMTaHbl 30HANLHO-OCPEIHEHHBIC 3Ha-
YEHUST CTIapeHuA, OCAIKOB Y 3 (PeKTUBHOrO HCTIAPEHNs, KOTOPEIE 3aTeM AOTIONHHU-
TeJILHO YCpeOHEeHBl A OTHeNBHBEIX okeaHoB H MO B uenoM. YcTaHOBIEHO, YTO B
MEXTOL0BOM XOJ¢ HCIIAPEHHA H OCAJIKOB NPHCYTCTBYET CHIIBHBIA NOJIOKHTENEHBIA
TpeHs, KoTophii Han MO B ocankax cocrasmsier 4,2 MM/rog, a JuId McnapeHus — 3,0
MM/rof1. I'napHo# nprauHol MX GOpMApOBaHHs ABIAETCS HHTEHCHBHOE NOTEMJIEHHE
KIIMMaTa B paccCMaTpHBAacMbIi NepHoJl BpeMeHH, KOTOpOe XapaKTepH3yeTcs TpEHAOM
B rofansHoit Temieparype Bosyxa pastsim Tr = 0.18 °C AT/10ner. IToka3sano, 4T0
Koppenduus robansHoM TeMnepaTyphl BO3AyXa ¢ pAAAMU UCIIApeHHs H 0CaKOoB JUld
MO, cocTasnser cooTBeTCTBEHHO 1 7= 0,82 1 rp 7= 0,80.

TlockonsKy KONMYeCTBO BEIMABUIMX ocanxoB Hajg MO pactet OpicTpee ncnape-
HHA, TO TpeHN B 3¢ (eKTHBHOM MCIApeHHU OKa3HIBACTCA OTPHLATENBHBIM (pHC. 2).
HaubGonbumias BenyuuHa ero oTMeyaeTcs ansg ATnanindeckoro u Mumniickoro okea-
HoB. [Ins Tvxoro okeaHa TpeHH HezHayuMm no kpureputo CrerofieHra. Bennumua
TPeHNa B MEXI040BOM Xoge 3ddexkTHBHOro HenapeHus wii MO B 1e1oM cocTaBisieTr
Tr =—0,6 mM/ron. Urax, ymensmenuto s¢gexTuBHOro Hcapenus Ha 0,6 MM/roa co-
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oTBeTCTBYET yBenuuenue YMO Ha 0,6 mm/ron vt va 217 Kkm*/rox. Tlockomeky 06-
mui Tpean YMO 3a paccmaTpuBaeMblil IPOMEXYTOK BpeMEHH COCTaBIsIeT okono 2,4
mmM/Tog, To BKIaa s¢dexTusHoro Henapenns B usmenenna YMO gocruraer 25 %.

40 rem
35 + 1

S - oA A ~ \

. . A .o ~ <o,
30 ~ 7 '4. v oy .,\ - 7/ ~z
25 f ’

an> =-0,06t + 142

20 ' L2 P R>=10,15

15 - oot
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N /
4 \\ / AN 3 -\ l'\ \ / - \
S+ v ~ o= 7 (NN \ /7 v
0 ; : ‘ S ) roab
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Puycynok 2 — Mexronosoit xof 3dekTUBHOrO McTIapeHus Hal OTAEALHBIMY OKea-
HaMmH 3a neprof 1980-2006 rr. B cM/ron, (1 — Atnantudeckuit, 2 — Mupuitckui, 3 —
Tuxnit, 4 — MupoBoit okean)

Mexronosas U3MEHYHBOCTb MCIIAPEHHS H OCANKOB HAJ OTHENLHBIMH OKeaHa-
Mu 4 MO B Lie70M NpuMepHO OJHHAKOBA M HeBennka, ko3 hHLMeHT BapHaluH co-
crasnsget C=0,2-0,4. CymecTsedHo Golee BEICOKOI OKA3bIBACTCS N3MEHIUBOCTE By,
TaK KaK ero cpefHHe 3Ha4YeHHsd CYLIECTBEHHO MeHbIne cpemuux 3Hayeruii E u P
CaMmniit  Gombiuoit xoa¢duuueHT BapuallMH oTMevaeTcs 11 THXOro OKeaHa
(C=0,42). IIns MO B penom C=0,10. 3ametum, 4yr0 OH 3HAYNTENLHO GomblIe KO-
(duuMenTa BapHalMH NPHTOKA NpecHsIX Bog kK MO (C=0,02).

JHanee noctpoeHa qUarHocTHYECKas MOJAEE OLeHKH BHYTPHTOHOBBIX M3MEHE-
HHi1 ypoBHs Ahy, onpejiensieMbIX N0 LEHTPaNbHBIM PasHOCTAM, B 3aBHCHMOCTH OT
E.4 B y3nax ceTounoii o6macte MupoBoro oxeaHa

Ay = ay,+QE,p + @ E,,, +...+ agE,y, 2
C NOMOHIBIO JAHHOH MOZENM JIerKo BLIMHCIUTE OLEHKH Ay, a 3aTeM 3Hade-

HHA cpenHero rogoBoro YMO Kak /geny™ fimgayy + 20/, MEKTOIORBOH XOA KOTOPO-
ro MPUBENEH Ha PUCYHKe 3.
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Pucynox 3 — M3menenns YMO 3a nepuog 1981-2006 rr., paccuntanyble 1o pas-
JIM4HBIM BapHaHTaM (5, 8 1 10 npeaukTopor) mopent (2) no gaHHbIM 00 3¢ ¢exTs-
HOM HCTIapeHHH ¢ HOBEPXHOCTH OKEaHOB

B noppasnene 2.2.2 «llpumok npecrnix 600 x oxeany. Aticbepzogslii cmok» 1o
JIMTEpaTYypPHBIM JAHHBIM PACCMOTPEH TIPMTOK NPECHBIX BOJ K OKeaHy H aiicGepronstii
CTOK.

B paspene 2.3 «Cmepuveckue xonebanus yposua Muposozo oxeana» nokasa-
HO, 4TO0 3a nepHop ¢ 1955 no 2003 roa, noaseM ypoBHs M3-3a TEPMHMECKOrO PacIin-
perua B cnoe 0-700 M Muposoro Oxeana coctasisieT npuonusarensio 0.33 mu/ron.
Ipu4em nanbonpilee BIMAHHE HA TEPMUIECKOE PACUINPEHHE OKA3BIBACT HArPeB AT-
JIAHTHYECKOFO OKE€aHa, KOTOPBIi OMHCHIBAET NPHMEPHO IOJIOBHHY JAHHON BelHYM-
HBL.

B pasnene 2.4 «CpasHumenvublil ananus 6xnaoa pasHelx (akmopos 6 pocm
yposns Muposozo okeana ¢ kouye XX cmonemusy» NpeAcTaBlicHb! N0C/eIHAE OLEHKN
BKJIaJ2 paduM4REIX (akTopoB B Konebanus YMO Ho faHHBIM 4YeTBepTOro ACKNaza
MI'DUK 3a 1961-2003 u 1993-2003 rr. IToxasauo, 4T0 TOMHOCTh MHOTFMX OIIEHOK AB-
JideTca BechbMa Hu3koil. B nocnegHee ecsTuneTHe OTMEYacTcs pe3KOe YBENUHMEHHE
BKJIafla BCeX pakTopoB. B yacTHoCcTH, B 4 pasa Bo3pocau BKIaAEl CTCPUYECKOL KOM-
NMOHEHTH! M TPEHIAHACKOTG JIeAAHOro IUTA, PHUEM I10 a0CONIOTHOH BEINYHHE IIpe-
obmaziaeT BKJIaK TEPMUUECKOTO PAcIIMPEHMs BOJI OKEaHa, KOTOPRII COCTABISET MOMIO-
BUHY pocta YMO 1no naHHEIM anbTUMETpHYeckuX HaOmoneHuid. HiamedHenus Maccel
nbaa AHTapKTHABL 32 nepuos 1961-2003 rr. onpepenens ¢ ownbkoit B 3 pasa npe-
BRIMIArOICH caMy oueHKy. IlosToMy BennuuHa HeBA3kd (ZucOanaHca), paBHad
1,4 Mm/ron, npepsluaet Braan Joboro u3 dakropos. Emme Sonbuie pucbanaHe 3a ne-
prox 1993-2003 rr. (2 mm/rom). Poct YMO skcnepTbl 00bACHAIOT [UIOTHOCTHEIMU
H3MEHEHUAMH TONIIM BOJ| OKeaHa, koJeGaHHAMH TassHHA KaK FOPHBIX JIEAHUKOB, TaK
U JISTHMKOBEIX IMTOB AHTapkTuas! i ['pennanauyn. OQHako, TagHNE FOPHBIX JEIHH~
KOB, KOTOpO€ JeCTBHTENBFHO BEChMa CYIHECTREHHO, MOXET JaBaTh HEHOCPEICTBEH~
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HBIH BKJag B u3MeHeHuss YMO Tonbko ¢ JIETHHKOR, PAcioJIOKEHHBIX Ha OCTPOBaX B
Cepeprom JlenoBUTOM OKeaHe H TeppuTopiM Amacky. [OpHble IeOHUKH, HaxoaAIHe-
ca 8 Eppone, Asun, Adpuke u 0. Amepuke, MoryT BauATe Ha YMO, oueBHIHO,
TOABKO 4epe3 IMPHUTOK PeHHBIX BOJ K okeaHy. I03ToMy Bpsili i¥ MMEET CMBICA Heno-
CPEICTBEHHO YUHTHIBaTh MX Bkman B TpeHA YMO (Manunrun, 2009). Kak uisectro,
TPeH]l B NIPHTOKE MaTEPUKOBBIX BoJ K MO otcyrcTeyer. Orcrofia cienyer, 4yTo oleH-
KJ BKJ1a/la TOPHBIX JIEAHUKOB B konebanus YMO sSBas0OTCH MHOTOKpaTHO NpEyBen-
yeunsiMH. Kpome Toro, sxcnepraMu MI'OHIK He yuntsiBaetcs Briag B YMO u3me-
HEHUA BOJ JIMTOCHepEI.

TlosToMy OBIT BEINIONHEH CPaBHMTENBHENT aHAMM3 BKNana pasHbiX ¢aKTopoB B
poct yposus Muposoro okeana B konue XX B. (1980-1999 n 1990-2000 rr.) Ha oc-
HOBE YpaBHEHHA NPECHOBOAHOr0 GanaHca okeana (Tabi. 2). YceraHoBIeHO, 4TO IO-
JIy4eHHbIEe HEBA3KH CYIIECTBEHHO MEHBIIE aHANOTHYHBIX OUTHOOK, MOIYyYEHHBIX KC-
nepraMu MI'OMIK Ha ocHOBe maMeHeHUH colepKaHHA BOXsl B KpHocdepe M JIHTO-

cepe.

Tabanua 2 — Ouenka Briiaza pasHeix $akrTopoB B usMeHenus YMO 3a pasnuyHeie
MIPOMEXYTKH BpeMenu XX cToneTHs

Tlepnon pemMenn 1980-1999 rr. | 1990-2000 rr.
= g“ ITo paHHEBIM HaOMOOCHUA 1,9 2,3
§ o BeprukanbHelii snaroobMen (P-E) 0,5 0,2
» s = | Crepuyeckue koneGauus 0,2 0,6
= g. § Teepapiit cTOK AHTapKTHALL 0,6 1,1
] 2 = | lonnoe 1asHue menbpoBHIX JEAHUKOB 0,3 0,4
% & Cymmapuslii ctok I'pednan g 0,1 0,2
N = Hessiska (mucbananc) 0,2 -0,3

I'naBa 3 «Bosmosicnbie usmenenus yposua Muposozo oxeana 8 6auscatiuue
Oecamunemusi». B pasgene 3.1 «Cyenapuu go3mooicHbix usmenenuti krumama ¢ XXI1
8. U ux sAuAHUe Ha Yposenv Mupogozo oxeana» moxasaHo, yro YMO MoxHO pac-
CMaTpPHUBATL B KAYECTBE HHAMKATOp2 M3MEHeHNH KIuMaTa.

B pazgene 3.2 «BrusHue Mexcz0008bix Konebanuti memnepamypst 6030yxa Ha
YposeHv Oxeana» N0 NUTEPATypPHBIM AaHHBIM HOKA3aHBl CBA3ZH MEXIY 3HAYCHHUAME
YMO u anOMaNTHAMH TEMITEPATYPHl BO3LYXa, CleNaHHble pa3sHBIMH aBTOpaMH B pas-
Hoe BpemA. BrlABMeHHBle CBA3H NOATBEPKIAOTCH BHICOKMMH KO3ddMUHEHTaAMU
xoppenauun 0,80-0,95 npu 3amazpeiBaHMM TeMINepaTypsl BO3LyXa OTHOCHTENLHO
YMO na 18, 19, 20, 30 net. Ouesunso, B 31X cmydasx poct YMO Moxet GHITh cB-
33H ¢ «MEINICHHBIMUY U3MECHEHUSMM 3BCTATHYECKOHN M CTEPUYECKOil KOMIIOHENT, T.6.
C M3MEHEHHMAMH MACChl JICTHUKOBBIX IMTOB AHTAPKTUABI U ['peHAaHINM, a TaKKe
TOBLIEHHEM TEMOEpaTypsl BOAB! B TOJIIE BOJ OKeaHa. B pazaene 3.3 «Puzuxo-
CMamucmu4eckas Mooeib HpOSHO3A Mexc20008bIX KonebaHuil yposHns Muposozo
OKeaHna» Ha OCHOBE aHOMaTHi MPUIIOBEPXHOCTHOH TeMmepaTypsl Bosnyxa (ITTB) uz
apxusa HadCRUT3 3a nepuon ¢ 1850 roga # 06HOBAAEMBIH KaXIBlit MecAl] 110 Ha-
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cTosllee BpeMs MocTpoeHa QU3HKO-cTaTHCTHYECKAs MOJENh NPOrHO3a MEKTO/I0BBIX
xonebaunii YMO.

C 3Toii uenpo BHayane Obln chOpMUPOBAH HOBBIHA apXHB, KOTOPHIA COOEPXKUT
TONBKO Y3/1bl, HAXOJANMMECS HENOCPEACTBEHHO HAJl AKBATOpHEM OKeaHa M KMeroume
MMHIMaJILHOE 9HCI0 nporyckor. B peaynbrare u3 2592 Touek B HOBBIA apxHB BO-
mto 196. J{nuHa mcxoanol MaTpHUBl 3HAYEHUIT TeMIIepaTypsl BO3AyXa COCTABHIIA
107 (1901-2007 rr.) ner, a pnmua 3asucuMoii BoIOopkH n=99 (1901-1999 rr.).
bonpimas HX YacTh 0XBaTeIBacT NpHOpeskHble paifoHBI BIONL BCeX MaTepUKOB 3EMHO-
TO Iapa ¥ CEBEPHYIO HacTh ATIAHTHYECKOTO OKeaHa, IIPHYEM B I0XKHOM NOJNyLIapun
ux MeHee 20 %. B xayectBe ¢yHKUNH OTKIHKA UCN0JIB30BANICS paccunTannelii YMO
Ha ocHoOBe (yTITOUHBIX (Geperoprix) HabmomeHuit 3a 1901-1999 rr..

Iporsoctiyeckas perpecCHOHHAs MOJIENb CPEOHHX rofoBLIX 3HadeHuii YMO
B 3aBHCHMOCTH OT aHOMaJIMii cpefHEroJoBoil TeMnepaTypsl BO3XyXa Hal OKEAHOM
HUMeeT BUL

hymoi = ATy, Aoy -, ATiy), =1,m, €)]

rie T — CABUF B roAax, m — YHC/I0 HCXOOHBIX Touek (m=196).

Henocpencteennoe npuMenenne K HexonHoii marpuue ITTB Metoma BRMove-
HHA NEePEMEHHBIX MO3BOIHIO OCYMIECTBUTE PACUET MMOMHOIO KOMIUIEKCA MOMIaroBhIX
Mopenei i casuroB ot =0 go t=33 seT JO NMOCIEIHEro Iara, Ha XOTOPOM Bce
BIJIIOYAEMBIE B MOJENb NPEIMKTOPHI elle sBAf0TCA 3HauuMbIMH. Takum obpazoM,
obmiee uncno Moxeneit cocrasuiio Gonee 500. HanGomnee cioskHBIM MOMEHTOM CpaB-
HeHusa MoJenell ABNseTCs OUeHKa TOYHOCTH UX TI0 CTaHAaPTHOI OWHOKE Gy DTo
CBSI3aHO ¢ ABHOH HectaumoHapHoctsio paga YMO. HeACTBHTENBHO, K NOCTEIHEMY
CABHTY JUTMH2 psja yMeHbluaercss oT n=99 no »=06 3HaueHmid. M3-3a momnoro
TpeHfAa BEICOPOYHEIE OLleHKU CpeOHel M CTaHAAPTHOTO OTKIOHEHHA CHIILHO H3Me-
Htotcs. Tak, jns wcxomHoro psiga CTAHAAPTHOE OTKIOHEHHE COCTaBIAET
oymo = 53,05 MM/ron, a npu casure =33 sieT Gymo = 38,29 Mm/roa. Jna ycrpanerns
BIAWSIHHS HECTALMOHAPHOCTH QYHKIMH OTKIIHKA BBeeH KoodduunenT sgpdexTunHo-
CTH MOJIENIN Y=Oyx/Cypmo. CaMelii BrICOKHIT KO3QuuenT 3QPeKTHBHOCTH OTMEa-
eTcst Ha 15 mare mis cusura t=21 r., Ha koTopoM oH paseH y=0.25. Tloaromy npu-
MEM €ro 32 OCHOBY JIpH aHaJIU3e NPOTHOCTHYECKUX oLeHoK YMO.,

U3 cpaHeHns Monexeif V1A pasNTUIHBIX CABUTOR CHEMYET, YTO YiKe Ha IISpBOM
mare BKJIOYaeMas MepeMeHHas onucsizaet 52-70% aucnepcun GyHKOUMHM OTKIHKA.
Tlpu 3T0M noyTH Ha Beex casurax (B 30 cinydasnx u3 34) neppoil niepeMeHHONA ABNACT-
o TouKa ¢ KoopAnHaramu 32,5° c.iu. ¢ 137,5° B.41,, pacnonoxkeHHas BOIH3H nodepe-
kKb SInoHud.

B pasnene 3.4 «lIpoznocmuyecrue oyenxu yposua Mupogozo oxeana ua bnu-
xeatiuiue decamunemud» NPENCTABIIeH Il Pe3ybTaTaM TIOCTPOEHH MPOrHOCTHYECKHX
Mojeneit 1is ocHoBHoro c¢apura t=21 rox. IIpuBoguTtcs pacripefie/lecHHE CTATHCTHYE-
CKHX napaMeTpos 1o 19 mara skmountensto. Uexonupie ganHete ITTB nozpossior
paccuMTaTs NporHocTHyeckue 3HadeHuss YMO Ha 29 set sriepen, T.e. Ha 2000-2028
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. Ha pucyHke 4 nipecTaBiieHb! ero 3Ha4eHNa uiA Beex 19 maros 3a He3aBHCHMBII
nepuon 2000-2028 rr. BecbMa BaxHO, 4T0o pazbpoc MPOrHOCTHUECKHUX OLUEHOK YPOB-
HA Ha KXZBIH Ol OTHOCUTENHLHO HEBEIHK M COCTAaBJAET B CpeqHeM okono 4,5 cM.
Tlpy aTOM MakcuManbHeIH pasGpoc oueHok orMevaercs B 2003 r. (pasbpoc 7 cM), a
MMHUMaNBHBI — B 2011 r. (paz6poc 2 cm). [IpanuMas Bo BHUMaHWe fanHoe o0CTOsN-
TEJABCTBO, OYEBHAHO, BPAM JIM WMEET CMBICA TpHAaBaTh 3HAYEHHE KOHKPETHBIM
OLECHKAM TPOTrHOCTHYECKMX 3HadeHWit YMO M BronHe AOCTAaTOYHO OrpaHMYHTHCH
s BenndnHol Tpedna (77).

400 rmm
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Pucysok 4 — [pornoctudeckue 3Hadenus YMO 3a nepuon 2000-2028 rr., paccun-
TaHHBIE IO MoJenH (4) NpH 3ana3sabBaHHK YPOBHA Ha 21 TOA WIS pazAHUHEIX IHATOR
ot m=1 o m=19. XXupHaa NMuHUA — ocpedHeHHad KpuBad ro 19 mopenam YMO

Ha nepsom mware Tr=2,6 mm/ron, 3aTeM BIJIOTh 10 13 wara ero BeJMyHHA
Tr>3,0 mm/ron ¢ makcumymoM Ha 3 ware (Tr=3,8 mm/rog). Iocne atoro mo 19 wara
TpeHx MenneHHo yowisaeT mo Tr=2,8 mm/rop. BenuusHa TpeHaa no ocpeaHeHHOH
KpuBoii 1a 19 moneneit pagra Tr=3,1 mm/rog. Takum oGpa3oMm, pe3ynbTaThl pacye-
TOB CBMICTENBCTBYIOT, YTO B OMmmkalimne rofsl cregyeT OXHIATh CPaBHUTENBHO
6picTporo pocta YMO.

B pasgene 3.5 «Adanmusnai modenv npozHO3A CE30HHOU USMEHuYUugocmu
YMO no anemumempuneckum Oanneimy» 06CYKIOAIOTCA HX 3aKOHOMEPHOCTH Ha OcC-
HoBe naHHeIX yHuBepcutera Konopano (CHIA) 3a nepuon 1993-2008 rr. ITpu atom
paccMOTpeHE! B IPOTHOCTHYECKUE MOJEINH Ce30HHBIX Koniebanuit YMO: netepMu-
HUpOBaHHAA MOJeNb B BUIE CYMMEI TpeHIa ¥ rofosoit rapmonnky YMO m aganths-
Hast MOJIENb TMHEHHOTO POCTa C aAAUTHBHON CE30HHOCTHIO.
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IMocne npusenenns psga YMO k crauuorapHOMY BHITY NMyTeMm MCKIHOMEHHS
TPEHZ0BON KOMIOHEHTSHI, b1 BLIMONHEH rapMOHMYECKHH aHANH3, KOTOPbIH 110380~
SN BBIACSIMTH 3HAYHUMYIO rOJOBYIO rapMoHHKY. OCTanbHble rapDMOHUKH MO KPHTE-
puio CThIOEHTa OKa3anuch HE3HAUMMEIMM. Bxnan ronosoil rapmouuku B jucnep-
cuio paga YMO coctasaser 3,6 %, a ee amnantyaa — 4,13 mm. Takum obpazoM, Ha
BKJIAJl OCTAaTOMHOH KOMIOHeHTHI B kosiebanns YMO, xapaxtepusytoweii cnyvaifiele
koneGanus, npuxomurcs 4,2 %, a cTaHapTHOE OTKIOHEHHE ee parHo 3,1 MM. OTclo-
Ja cnefiyer, uTo BKaj B CE30HHO-MeXroqoBbie konebanua YMO kocMoreodn3nye-
CKUX U Te0JI0ro-reoItHaMin4ecKuX (hakTopoB B COBPEMEHHBIX KIMMATHYECKHX YCIIO-
BUAX HMYTOXKHO Masl, OHM MPAKTUYECKU TOJHOCTBIO 00YCNIOBNEHBI COOTBETCTBYIO-
HIMMH U3MEHEHHAMH KNNMaTa.

JIis ananTHBHOTO NPOrHo3a HCNob3oBanack Mofens Teiina-Be#mka, onucel-
Balollasg CE30HHLIE ABNEHUS € NMHEHHBIM POCTOM. OTNMHMHUTENLHON YepTOH TakMX
MOJENeil CAYKUT BOIMQIKHOCTD «TIOACTPAHBATECAY MOJ] UIMEHEHUA BpeMEHHOro psi-
na, npugaras Gonbuuil Bec (Oosee BRICOKYIO MH(OPMALMOHHYIO LEHHOCTb) TeM Ha-
OMmoaeHuAM, KoTopble OMike K TEKyIeMy MOMEHTY NporHoiuposaHui. B peaynbra-
Te BO3MOXHO MOCTPOEHHE CaMOKOPPEKTHPYIOIIUXCA Mojeseil, CIOCOOHBIX YYMUTEI-
BATH pe3yNbTaT MPOTHO3a, CACNAHHOFO Ha mpensitynieM ware. CKOPOCTh peakuun
MOJeny HA W3MEHEeHUA B JIMHAMUKE MPONECcCa XapaKTepu3yeT TaK HazplBaeMbifl ha-
pameTp agantauuy. 3TOT NMapaMeTp aflanTaluMu JAo/keH ObTh BLIOpaH TakuM obpa-
30M, 4T00BI 0BecneuuBanocs afeKkBaTHoe 0TOOpaKeHHE TCHAEHUHH NpPH OXHOBpe-
MEHHOI GuUNBTpaUMH clyyailHeIX oTknoHenuit. TlogGop onTuMmaneHOro mapamerpa
allanTaliK OCYLIECTRIIANCK M0 MUHMMM3AUHH CpefiHeKBafpaTHyeckoil omnOky Mo-
ACNH Ha PETPOCAICKTHBHOM CTATUCTHYCCKOM MaTepHase.

C uensio yROOGCTBa HMCMOMBL30BAHHA MCXOAHBIX AILTUMETPHUYECKHX JIAHHBIX B
NPaKTHYECKUX pacueTax NpeiBapUTENIbHO ObLIO OCYUIECTBNIEHO WX CPeAHEMECAYHOE
ocpenHenne. Bes Beropka 3a 1993-2008 rr. (N=168) 6sina pazneneHa Ha 3aBHCH-
myto (1993-2004 rr.) u nezasucumMyo (2005-2008 rr.) vacth. ITo 3aBucuMoil yacTu
OCYHIECTBILUIOCH TIOCTPOSHHME CaMoil Mojeny H ee BepudHKalms, a HE3aBHCUMBIC
[AHHble HCMONBL3OBAIMCH I7A MPoBepkn nporHo3os YMO. PesynbTaTsl TecTHpoBa-
HHMA W ONBITHBIX IPOTHO30B CPERHEMECAYHBIX 3HaueHnit YMO Ha He3aBHcHMbIX
J@HHBIX OKA3aau BO3MOXKHOCTE MPOTHO3a ce30HHoro xona YMO Ha 4 ropa, T.e. Ha
48 Mecaues. B pesynbTate mporsosa 1o afanTHBHOH Monenu ko3dduuuent netep-
munaiun 0,75 1 omnGka 2,62 MM, a U4 AETEPMUHNPOBaHHOro niporko3a R7=0,73 u
Gy(x)=2,86 MM.

PaccmoTtpensl Bozmoxubie n3MeHeRuss YMO B rederue 2009-2012 rr. (puc. ),
paccuuTaHHbie 110 0GeNM MozeiaMm. B 3ToM ciyuae Bepudmkanma Mogeneii ocyule-
cTBNAIack 114 shibopkn 1993-2008 rr. HerpynHo Bnaets, 4To obe MoAenH JaloT Co-
TjIacoBaHHbIE OLEHKH BO3MOXHLIX H3MeHeHuiT YMO. Ilpu 3ToMm gaxe cxopocts poc-
Ta YPOBHA NPHUMEPHO ONHaKoBa. [N NeTepPMHHUPOBAHHOH MOQEIN OH COOTBETCT-
BYET 3aBHCHMOIi BhibOpKe H cocTaBnseT 3,26 MM/rod, a 1 ajanTHBHON MoJes —
3,54 mm/roa. Utak, k 2013 r. YMO MoxeT noBsIcUTECA Ha 13—14 MM no cpaBHeHHIO
c2009 .
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Pucynox 5 — HezaBucumeiii nporsos YMO mo apanTHBHON M JeTEPMUHHpO-
BaHHOH MOJEIIM M HX JIMHEHHbIE TPEH B

B 3arusroucHHH chOpMYNTHPOBaHbL OCHOBHBIE Pe3ybTaThl H BEIBOLB! AUCCEPTa-
LIMOHHOM paboThI:

1. BriepBrie niocTpoeHa cTaTicTHUeCKas Moenby YMO, obecrieunparomas MHHM-
MaNbHYI0 OIMOKY ero BOCCTRHOBJICHHA [0 JaHHBIM 5 GeperoBBIX cTanuuii ¢ focra-
TOYHO# JUIg NMpaKTHYECKHX 1eNieil TOUHOCTEI0 N paccyuTaH Mexronosoi xoq YMO ¢
1861 no 2005 r., T.e. 32 HepUOA WHCTPYMEHTAIBHBIX HabmopneHwuit. Tlokasano, wro
noyveHHbte oueHk YMO He ycTynaroT B TOYHOCTH pesysbraTaM pacuetos Church
et al. m Jevreeva et al., B koTopeix YMO BLIMHCHAICA TIPOCTPAHCTBEHHBIM OcpenHe-
HHeM 1o naHHeIM Gonee 1000 GeperoBuix craHiumii. B Mexronosom xozne YMO mo-
BOJIBHO OTYETHNBO BHIIENAETCA HECKONBKO NEPHOIOB C pa3lIHYHBIM XapaKTepoM H3-
meHerHs YMO, Anst KOTOPEIX JIOKANBHbIE TPEHABI CYLUIECTBEHHO Pa3iNyaloTcd. D10
IOBOMBHO GBICTpHL pocT YMO B iepriop ¢ 1861 mo 1878 r. (Tr = 2,0 mm/ron), 3arem
B rederue nepuona ¢ 1879 mo 1923 r. ypoeeHE NPAaKTHHECKH HE MeHANCA, T.€. Ha-
Gmopanacs ¢aza oTHOCHTENsHOTO crosiuud ypoens (Tr = 0,4 MM/rosn), 3aTeM BIIOTE
1o 2005 r. on omsare Hayan 6pictpo pactu (Tr = 2,0 MmM/rox). B nepHoll HHTEHCHBHO-
ro novemiesus kiumara (1976-2005 rr.) tpenn YMO ne vamensoies (2,0 mm/ron). B
TeyeHuwe XX B. BeNMUMHA TPeHAA cocTas/ana 1,8 MM/ro.

2. Bueprole BBINONHEHA OLEHKA MEKIOMOBON H3MEHYMBOCTH 3BCTATHYECKHMX
daxropor ¢opmuposanns YMO (ucnapense, ocanky, 3¢ghekTuBHOE Henapenne) Ha
ocrose gauueix apxuaea CDAS (Climate Data Assimilation System) za mepuon c
1980 1o 2006 r. g BpeMEeHHSIX pAOOB 0CAIKOB H UCITAPEHUA XapaKTepeH ApKO BBI-
paXeHHBII NOJNOKUTETLHBIE TpeH, omuchiBatomuii Gonee 50 % nucnepcrn. Camplii
BBICOKMIT TpeHJ, kaKk B Ocajkax, Tak H B HCTapeHHH oTMedacTca Hax HHmuiickum
okeaHoM. Benuuuna TpeHna Anst ocafkos Hag MupoBbIM OkeaHoM cocTasiseT Tr =
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4,2 mM/ron, a ana ucnapenus Tr = 3,6 MM/rosi, COOTBETCTBEHHO TPeHN B 3 EKTHE-
HOM MCMApEeHHH OKa3bIBAETCA OTpHUATeNLHEIM. Benedctoue atoro B Teyenue 1980-
2005 rr. npoucxoxun poct YMO co ckopoctsio 0,6 MM/rog, 4to cooTBeTcTBYeT 217
kv/ro. Koppensuus pagoB MCHapeHHss H OCajkoB C rinobansHol TeMmepaTypoii
BO3IyX2a COCTABIIAET COOTBETCTBEHHO 1=0,82 u r=0,80.

3. Briepsrle NOCTpOeHA OUArHOCTHHECKAs MOJENh CPeIHHUX FOJOBHIX 3HaueHHH
YMO 1o DaHHBIM 0 KOMIIOHEHTax BepTHKANBLHOIC BNaroodMeHa Hax okeanamu. Omn-
THManbHas MoJenk BmoyaeT 8 Touek mo 3ddexTuBHOMY HcrapeHHio E,y, oTHOCH-
TENBHO PABHOMEPHO PAacIIONOXEHHBIX Ha aKBaTOpuM MHpOBOro okeaHa, HpUYEM B
sone AIIT naxommurcs cpasy Tp TodkH. Ha ocHoBe He3aBMCHMBIX JaHHBIX E.g 3a
1998-2005 rr. paccyuransl 3Hayenna YMO go 2006 r. ConocraBiicHie TpeHROB B
VMO, paccydTaHHOro 110 MONENH U 10 anbTUMETPHUECKMM JaHHBLIM 32 MepHOoN
1993-2006 rr. noxazano ux xopouee cooTrercTBye (2,7 1 2,9 MMm/ron). Kpome Toro,
BEIYHCJIEHHBIE 110 Monesnd 3Haderus YMO B nepuox 1981-2000 rr. cornacyrotes ¢
ouenkaMi YMO Church et al. u Jevreeva et al., ko3¢ duunenTsl Koppensuus Mexny
HUMH COOTBETCTBEeHHO pasHbI 0,85 1 0,91.

4. BpITIONHEH CPaBHUTENBHBI aHANM3 BKJIaJa pa3HbIX (akTopoB B pOCT YPOBHA
Muposoro oxeana B kouue XX B. (1980-1999 u 1990-2000 rr.) Ha ocHOBe ypaBHe-
HUA [IpecHOBOOHOro OanaHca okeaHa. C y4eTOM OLEHOK TpeHHOB B 3(dexTHBHOM
HCHapeHNH, MAaTEPHKOBOM NPHTOKE BOJ, TBEPIOM H KHIKOM CTOKE ¢ AHTapKTHMAH H
I'pennannmu, B TasHUU HENB(OBBIX NEAHUKOB B AHTApPKTUIE H CTEPUMECKHUX KOJle-
GaHuii ypoBHs oKeaHa NOTy4YeHbl CyMMapHble OleHKM TpeHza B YMO. CpasHeninte ¢
oueHkamu TpeHna YMO no anpTuMeTpudeckuM AannbM (1,9 Mmm/ron 3a 1980-1999 u
2,3 mm/ron 3a 1990-2000 rr.) nokazano, 4To HeBA3Ka B NEPBOM CIIydae COCTaBIsET
0,2 MmM/rog, a Bo BTOpoM -0,3 MM/TOJ, T.€. CYIIECTBEHHO MEHELIE, YeM aHAIOIHYHEIE
omu6kH, nomy4ueHusle skcrmepraMd MIOUK Ha ocHoBe H3MEHEHHH conepaHud Bo-
A6l B Kpuodepe H aurocgepe.

5. YcraHOB/NEHO BalnMyHe BHICOKOH KOppeNALnH MPUMOBEpXHOCTHON TeMiepary-
pol Bozayxa (I1TB) Hapn okeadoM ¢ YMO npu ero 3anaszplBaHiy oTHocHTensHO [ITB
Ha ocHoBe apxuBa HadCrut3. B yacTHOCTH, B TOUKe, pacHoNoXKeHHOH BOMM3YN noGe-
pexbsa SAnonun (¢ = 32,5°c.m., A = 137,5° B.A.), KOppensLus TeMIIepaTyphl BO3IyXa
¢ YMO ppu ero 3anazanieaHnn oTHocutensHo [1TB Be omyckaercs Huxe r=0,70 Ha
Bcex casurax ot 0 go 35 nert.

6. Briepsble ocTpoeHa ¢U3NKO-CTaTHCTHIECKaT Moaens npornosa YMO npH 3a-
nasasIBaHHH nocneayero orHocurenwHo ITTB. B pesynsTate pacyera KoMIUlekca
Mmojeneit g capuros ot =0 1o t=33 neT ycTaHOBNEHO, YTO ONTHMANEHON B CTATH-
CTUYECKOM CMEICTIE ABJACTCS MOAENb NpH 3anazasiBanyn YMO na 21 roa. Ouenka
nporuocTHyeckoro tpeHaa YMO o 2029 r. nokasana ero HeDonbIIOE YMEHBIUEHHE
(Tr = 2,8 Mm/rox) o cpaBHeHmO ¢ TpeHgoM B Hadare XXI 8. (Tr = 3,1 mm/ronm).
MoxHO nonarate, 410 B Gmnkaitmme roast noesliinedne YMO Gyaer 0pogomkarscs
C HEKOTOPHIM 3aMeUICHHEM TEMIIOB POCTa 110 CpaBHEHHIO ¢ HadainoM XXI B.

7. Bnepsble NOCTpOCHa afaNTHBHAA MOAEIE IPOTHO3a CE30HHOH M3MEHYHBOCTH
YMO na 2009-2012 rr. Ha 0OCHOBe ABTHMETPHYECKHX AaHBbIX. C 3TOii LEnbo Hc-
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nose30Bana Mojens Teitna-Belmka, ONHCHIBAIOIAL CE30HHBIE ABIEHUA C ANHEITHLIM
pocroM. OJHOBPEMEHHO U CPaBHEHMA PacCMaTPUBANACH «JeTEPMHHHUPOBAHHAM
MOJENb, COCTORIAA H3 THHEHHOr0 TpeH/a H rofoBoi rapMOHUKH, ONMKCHIBaKOIas] 94
% pncnepcHH HexopHoro pana YMO. TTokaszaHo, uro o6e MoZe/TH JAIOT COTJIaCOBaH-
HEI¢ OLIeHKH BO3MOXKHBIX m3MeHeHuit YMO. I nerepMuHAPOBaHHON MOIENH CKO-
pocts pocta YMO cooTeercrByeT 3aBUCHMOHN BHIOOPKE U cocTakngeT 3,23 Mm/rog, a
IUIA aanTUBHOK Mofenu — 3,54 MM/ron. YCTaHOBIEHO, YTO afanTvisHas Mojelns 00-
nanaer Gosiee BLICOKOH TOYHOCTHIO, TaK KaK JOMONHHTENLHO YYHTHIBAET OIpeeieH-
HYIO 4acTh JUCOEPCHH, COCPENOTOMEHHON B CiTy4ailHOH KOMIOHEHTE passio:KeHusn. B
pe3yasTaTe pacueToB BEHISBIEHO, 4TO 1o cpaBHeHnio ¢ 2009 r. VMO « 2013 r. MoxeT
MOBEICUTLCA Ha 13—14 mMm.
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