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Ha ocHoBe anarHo3sa BekoBoro psiga (1899-2000rr.)
TUNOB aTMOC(PepPHOU LUNPKYNALUU, NO
[13epAa3eeBCKOMY, aBTOpaMum NonyvyeH BbIBOA O TOM,
YTO U3MEHYMBOCTb COBPEMEHHOro Knmmara
onpeaenserca agsyms cpopmamum pnykTyaummn:
OTHOCUTENbHO KOPOTKONEepPUOAHbLIMU
BbIHY>XA€HHbIMA BO3MYyLLeHUAMMU (nepmnoabl 2-8 neT),
LUUKnmn4yeckumm koned6aHumamm (20-50 neTt) n BeKoOBbIM
TPEeHAOM.

N3meHYMBOCTb aTMOCepHON LUPKYNALUU
onpeaensieT xapakrep COOTBETCTBYHOLLUEU 3BONMOLUNN
BCeX OCHOBHbIX KNMMMaTU4YeCKUX nNapamMeTpoB
CUCTeMbl OKeaH-aTMOcC(epa-MmaTepuK, K YMcny
KOTOPbIX OTHOCATCA NPUNOBEPXHOCTHaA
Temnepartypa, atmocdgepHoe AaBrneHne, BNTaXXHOCTb,
obnayHoCTb U Ap.



 Pac4yeTbl HeNMMHEUHbIX TPEHAO0B NPUNOBEPXHOCTHON
TemMnepaTtypbl noKa3anu, YTo Hag OKeaHaMum U
KOHTMHEHTaMM Ha MacluTadbax BHYTPMBEKOBOM
N3MEHYUBOCTU 3TN NapamMeTpbl OKa3anuchb
pa3HOHanpaBrieHHbIMU. OTOT pe3ynbTaT Aan
OCHOBaHue cchopmMynupoBaTb rMNOTe3y O TOM, YTO
daszoBas aponUNA COBPEMEHHOro Knmmara
onpepenseTcs rnobanbHbLIM NepepacnpeneneHnem
Tensa Mexay okeaHaMm U KOHTUHEHTaMM,
OCYyLLEeCTBJIIeMOro nocpeaAcTBOM CUCTEMbI
aTMocepHOU LUPKYNALUMN.
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[aHHble HabnoaeHnn, npenoctaBneHHble Met Office Hadley Centre.
KonnyectBo MecsaLeB C AaHHbIMU MPUNOBEPXHOCTHOWN TEMMNEPATYPbI 3a
1900-2010 rr.
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CpenHee mHoroneTtHee (1900-2010 rr.) none aTtMocepHOro AaBneHns Ha

ypoBHe Mmops B CeBepHOM ATNaHTMKe N COOTBETCTBYIOLLIEE eMY MOfe
reoctpodounyeckoro seTpa. KBagpartamm BblaesieHbl panoHbl A30pCKOro
makcumyma (20-40 c.w.; 40-20 3.4.) n McnaHpckoro muHumyma (50-70

c.uw.; 45-25 3.4.).
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Moo TepMMHOM KNMMaTUYECKUN cueHapumn
OObLIYHO MOHUMaEeTCAA HEKOTOpPasA COBOKYNMHOCTb
KNUMaTn4eCKUX coobITUMN onpeneneHHoro
BpeMeHHOro macwrtaba, onmcbiBaeMbIX
YUCINEHHbIMU MOoAENAMM OOLLEeN LUPKYNALUN
aTMocdepbl U OKeaHa.

Ham npeacraBnseTtcs, 4to uenecoodpasHo
pacLUMpUTb OaHHOE NOHATUE, pacnpocTpaHuB
ero Ha orpaHN4YeHHbIN HEKOTOPbIM BPEMEHHbIM
MacLITaboOM CNeKTp TepMoaNHaAMUYECKNX
COCTOSIHUN peasibHOU KNUMaTU4YeCKON CUCTEMDI
B onpeaeneHHoOM (pa3zoBOM NMPOCTPaAHCTBE.
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* N3y4vyeHue ocobeHHOCTEeN BHYTPUBEKOBbIX
U3MEeHeHUU atMmoccepHON LMPKYNALUU U aHOMaANUN
NPUNOBEepPXHOCTHOU TemMnepaTypbl NO3BONAET
MHTepnpeTupoBaTb MeXaeKaaHble
KBasuUMKNN4ecKme KonebaHusa Knmmara Kak
nposBneHus a3 ycuneHma u ocnabneHus
TensmoobmeHa oKkeaHa ¢ aTMocdepou.
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CpegHaa mHoronetHasa (1975-1999) rnybuHa gesatenbHoro crnos (M) CeBepHomn
ATnaHTUKN.
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CpeaHue MHOroneTHMe BepTUKanbHble pacnpeaesrieHUsa TeMmnepartypbl BoAbl NO
rnyouvHe B panoHe McnaHackoro MMHUMyma atmoccepHoro nasneHus (55-65°
c.w., 40-30° 3.4.) B nepnoabl Tpex cueHapueB COBPEMEHHOro Krnmmara.



(a) Trend of SSH: 1993-2000 (cm/year)
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(d) Trend of wind stress curl: 2000-2006 (10'® Pa/m#Avear)
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OcHOBHBIE Pe3yJIbTAThI

JAlnarHo3 N3MEH4YUBOCTH COBPEMEHHOI'0 KJINMATA,
BBINOJTHEHHBIN HA OCHOBE CTATHCTHYECKOI0 aHAJIU3a
BEKOBOI'0 PA/a JKCIePUMEHTAIbHBIX
TUAPOMETEOPOJTOTHYECKUX JAHHBIX MOKA3aJ1, YTO
COOTBETCTBYIOIIEE MHOKECTBO €ro (pa30BbIX COCTOSTHU I
pacnagaercd Ha TPH MOJAMHOKECTBA, KaKI0€e U3 KOTOPbIX,
OTJIMYAKOLIeeCs CBOMMM 0COOCHHBIMM TEPMOANHAMUYECCKUMU
XaPAKTEePUCTUKAMHU, MPEAT0KEHO PACCMATPUBATH B Ka4YeCcTBe
OTIACJBHOI0 KJIMMATHYECKOI0 CIleHAPUS.

Iloxka3aHo, YTO B ITOM peruoHe HA MPOTAKEHUH MOCIeTHEr 0
CTOJIETHS] CMEHUJIOCH TPH NOCAeI0BATEJIbHbIX CLIEHAPHUS,
oTHOcAMXCA K mepuogam 1905-1935 rr. (oTHOCHTEIBHO
Termas ¢paza), 1940-1970 rr. (xoaoanas ¢asza) u 1975-2000 rr.
(Tenuias ¢asza).



I1o JaHHBIM HALIIET0 AHAJIHM3A U 10 PAAY APYruX
HE3ABHCUMBIX MPU3HAKOB MOKHO 10JI1araTh, 4YTO B MIEPBOM
JAeKaJe HbIHEIHEro CTOJIeTUS HAYAJICHA Mepexo] COCTOTHUA
CeBEPO-ATJIAHTHYECKON PErHOHAJIBHOU KIMMATHYECKON
CUCTEMbI K 0YepPeTHOMY HOBOMY CLIEHAPUIO (OTHOCUTEIbHO
XO0JIOAHOMY!), KOTOPBIH, CYasl 10 BCeMy, OyJAeT MPOa0JIKAThCS
10 2030-2035 rr.

IlyreM 4HCJI€HHOr0 MOAEeTMPOBAHUSA IBOJIOLNH
TEPMOXAJIUHHON CTPYKTYPHI BoA CeBepHoit ATiiaHTUKU (CA)
BBISIBJICHO, YTO BO BTOPOM MOJIOBHMHE XX CTOJIETUHA B JaHHOM
permoHe UMeJM MeCTO MeKIAeKaAHbIe (PIYKTyalluu
TEMJIOCOACPKAHUA BEPXHEro AeATeJIbHOro CJI05 OKeaHa.



ITOT BbBIBOJ XOPOIIIO KOPPEJIUPYETCH ¢ U3MEHYMBOCTHIO
cueHapuen KauMaTta B CeBepHOM NOJIYIAPUM.

OO0HapyxkeHo, 4TO (pa3a OTHOCUTEIBbHO MSATKOIO,
«MOPCKOTI0» KJIMMAaTa Ha Cyllle COOTBETCTBYET IO
BpeMEeHH MEePHOAY COKPAIllEeHUS 3a1aCOB OKEAHCKOI0
TeIJia, U, HAMPOTHUB, (a3e 00Jiee KKOHTUHEHTAJILHOI0)
KJIMMATAa CONMYTCTBYET YBEJIUUYEHHUE TEIJI0COAEePKAHUSA
BEPXHEro CJI0sl OKeaHa.



BbiBoabl

1) Takum oOpasom, aHanma M3MEHEHUS HEKOTOPbIX
KIMHOYEBbLIX KITMMaTUYECKUX napameTpoB pPernoHa
CeBepHOM ATNaHTUKM nokasan, 4YTo B  paMKax
NMPUMEHEHHOro B paboTe npocTpaHCTBEHHO-BPEMEHHOIO
OCpeAHEHNS BEKOBbLIX MOSIEW rMOPOMETEOPONOrMYECKUX
XapakTepUCTUK  MHOXECTBO  MOSMYYEHHbIX  OLEHOK
TEPMOANHAMUYECKOIO COCTOSIHUS CUCTEMBI
pacnagaetca Ha TpW Kractepa, KoTopble MOryT
paccMaTpmBaTbCs B KAQ4eCTBE OTAESIbHbIX XapKTEPUCTUK
KNMMMaTUYECKNUX CLLleHapUeB.

[TpOoOOIMKNTENBHOCTL KaXOoro M3 HMX cocTaBuia
okoro 20-35 neTt, a nepexon OT OAHOro CcueHapus K
Opyromy ocyuwlecTBnancsa B TedeHue 2-3 neT, T.e.
CpaBHUTENBLHO ObLICTPO.



2) PesynbTtaTthl BLINONMHEHHOIO aHanms3a
CBUAOETENBCTBYIOT O TOM, YTO Hanbonee BEPOATHOE
nepemexatoLieecst ycureHue n ocriabrieHne UMpKynaunm
[[apnes n Peppens B JaHHOM PErMOHE NPOMUCXoamno
CUHa3HO.

B Hauyane XX ctonetuna (1905-1935 rr.) n B ero
nocnegHen YeteepTn (1980-2000 rr.) nmena mecTo
3HaumMTenbHas NHTEHCUMPUKaALUA 3TUX 3BEHLEB 00DLLEN
MepuauoHansHom unpkynaummn. x ocnabnexune B
cepeguHe npownoro cronetusa (1940-1960 rr.)
0003Ha4YMNoCh N B Ha4are HbIHELLHEro BEKa.



3)  ®asbl ycureHns n ocrnadneHnsa mepmanoHanbHOW
KOMMOHEHTbI aTMocepHoOU uUnpkynaumm B CeBepHOM
ATNnaHTUKe XOpOLUO KOppernuvpyrT C MexaekagHbiMu
BapuaunaMm TepPMUYECKOU CTPYKTYPbl OeATeNbHOro
CI10S1 OKeaHa.



4) Ha pybexe XXI| Beka Hapsay ¢ coxpaHeHnem obLlero
NONOXUTESNbHOIO TpeHaa cpeaHeu rnodanbHOW
NPUNOBEPXHOCTHOM Temnepartypbl HamMeTunacb
TeHOAeHUus nepexoga TepMoanHaAMUYECKOro COCTOAHUSA
pernoHanbHOW KnnmaTmnyeckom cuctemol CeBepHom
ATNaHTUKN K HOBOW pase, no psaay npusHakoB nogobHom
cueHapuio 1940-1960x rogoB, KOTOPbIN
XapakTepusoBarncs ycuneHmem akropa
KOHTUMHEHTAlIbHOCTM KNnmMmaTa Ha MaTepuKkax.



Mo:xHO ImoJiaraTb, 4YTO BO BPEMCHHOM [HAIIA30HC

T CYIIECTBYET MHOXXECTBO (pa30BBIX COCTOSHUM KIMMATHUYECKOM CHCTEMBI
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KOTOPOC UCIIOJIB3YCTCA JIA BBIACICHUA KIIMMATHYCCKOI'O CUI'HAJIA.



3a KJIMMaTU4YE€CKUHN CIICHApPUU B 3ITU30/1€ Tj € 1T T.>>7,

(Yc - NPONOIKUTENEHOCTD CYIIECTBOBAHUS KPYITHOMACIITAOHOTO CHHONITUIECKOTO
nporiecca, HalpuMmep, aTMOC(HEPHOro UKIIOHA) OyJIeM MPUHUMATh TTOMHOKECTBO
(ha30BBIX COCTOSSHUM KJIMMATUYECKON CUCTEMBI

N N
~

Qj ;j(w,l,z,tj S Qg“l.(q),ﬂ,,z,t) ,

KOTOpPBIE HE OTJIMYAIOTCA APYT OT Apyra 0ojiee 4eM Ha MaJible TOJI0KUTEIbHbIC
BEJIMYHUHBI

A ..
Pl P l
{gij} , T.€. YIOBIICTBOPSIIOT KPUTCPUIO gl] (go,l,z,t)—é’ (go,ﬂ,,z,t) STJ ()

T. T. _
_ngtg 7], rme & l-j[qD,/l,Z,t) — CpeJiHEE T10 ITOJAMHOKECTBY Qj COCTOSIHHE.

B TakoM ciydae pa3HbIM KIIMMaTHYCCKUM CIICHAPHAM JIOJDKHBI COOTBETCTBOBATH
HETIIEPECEKAFOITNECS MOIMHOXKECTBA (Pa30BBIX COCTOSHUM, TSI KOTOPHIX yciaoBue (1)
HapyIaeTcs.



C 1enpio BBIJICNICHUS TEKYIIErOo COCTOSHMS KIMMATHUUYECKOTO IapamMeTpa ObLIo
BBITIOJIHEHO BPEMEHHOE M MPOCTPAHCTBEHHOE OCPEIHECHNE aHAIM3UPYEMBIX MOJIeH
COTJIACHO CJIEAYIOIIEH Mpoleaype:
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( TO =11 ner) ocpenHeHue.
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