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[TpuBeneHbl pe3yabTaThl CTPYKTYPUPOBAHUS TI0JI NPHU3eMHON TeMiepartypbl CeBepHOTo MOyIIapus /s Iie-
pHOJZIa COBPEMEHHBIX KJIMMaTHYeCKHX H3MeHeHUil. B ocHoBe IpeoskeHHON KJjaccu(UKalmy — THUIIOTe3a reorpa-
(¢uueckoil o6ycoBIeHHOCTH ocobeHHOCcTell (pa30Boil MOAYJIAIMM TeMIIepaTypPHOTo CUTHaga. KpurepueM CJyskut
COTJIACOBAHHOCTb, a MMEHHO (HasupoOBAaHHOCTb KOJeOaHUIl TeMIlepaTypbl B OT/EJIbHBIX Teorpaduueckux pailoHax.

[Tosaraem, 4TO M3MeHEHUSI PEXUMOB CHHXPOHU3AIMU NPUPOTIHO-KJINMATHUECKUX IIPOIECCOB B YCJIOBUSAX Me-
HSIONerocs KJIuMarta IPHBOJAT K MPOCTPAHCTBEHHOI TpaHchOpMaIU CTPYKTYPBI TeMIIepaTyPHOTO IMOJIs, YTO eCcTh
CJIe/ICTBUE TIepexo/a CICTeMbl B HOBOe KauecTBEHHOe COCTOSHIe. TeMIlepaTypHbIe pSIbl IpeiCTaBIeHbl Kak (aso-
MozyIupoBaHHOe Kosje6aHne. COBOKYIHOCTb BHEITHNX W BHYTPEHHUX BO3MYIIAIOMNX BO3/eHCTBHUII, OKa3bIBAeMBIX
Ha KJIUMaTHYecKyo cucreMy, (popMUpyeT CIOKHBIN BUI (pa3oBoil MOLY/IAINN, HO OHA HAXOAWUTCA B HEKOTOPOM CO-
OTBETCTBUH ITUM Bo3MyleHHAM. VcxomHoe mpocrpancTBo 818 TeMuepaTypHBIX PSIZIOB CTPYKTypupoBaHo B 17 pe-
IHOHAJBHBIX KJIACTepPOB. B HUX M3MeHeHUs TeMIepaTypbl IPOUCXOAAT CHHXPOHHO. [IpoaHanmnsmpoBaHbl cBoiicTBa
MOJIYYEHHBIX CTPYKTYP U MX COOTBETCTBHE MU3BECTHBIM KIMMATUUECKUM KJIACCUMUKAIMAM. AJITOPUTM JIaeT BO3MOK-
HOCTh HCCJIe[oBaTesio BbIOUpaTh creleHb AuddepeHnnaliy 1ccaeayeMoro 1o B 3aBUCUMOCTU OT ITOCTaBIeHHOMN
3a7aunt. /[ BBIABIEHUST ocoGeHHOCTell TpaHc(opMalluy BHEIIHETo CUTHAJA B 110Jle [IPH3eMHOIl TeMIlepaTypbl Oblia
HOJTyYeHa oIleHKa MH/eKca (ha3oBoil Moxysin. BelndnHa OTKIOHEHHS MHIEKCOB OT U3BECTHBIX 3aKOHOMEPHOCTEIl
JUISL TapMOHMYecKoil (pa3oBoil MOy SN MO3BOJISIET KOJIUYECTBEHHO OIEHUTh POJIib PErHOHAIbHBIX KJIUMATOpery-
nupyomux (axropos. Moxgynanus, Hambosee 6M3Kasd K TapMOHIYeCKOl, BbIABIeHa B pailoHe CeBepoaTsaHTHUe-
CKOT'0 TepMOTAJIMHHOTO KOHBefiepa.

[TpemosxeHHBIH MOAXOL MOXKET HMCIOJIb30BaTbCA KaK aHAJIUTHYeCKas OCHOBA [ U3Y4YeHUS M3MeHeHUl KJu-
MaTa B JIIOOGOM IPOCTPAHCTBEHHOM MacITabe TOJbKO 10 JaHHBIM O IPH3eMHOIl TeMIlepaType 0 33JJaHHOTO UCCJIe0-
BarejieM KaueCcTBeHHOro ypoBH:A. [lonck cMHXpOHM3AIMKU B HEJMHEHHBIX XAOTHYECKUX CHUCTEMAaX, UyBCTBUTENbHBIX
K HAYaJbHBIM YCJOBHIM, MOKET CTaTh OJHUM U3 MepCHeKTUBHBIX IyTell ONTUMH3AIH IIPOTHO3HBIX Mo/eeii.

Knatouesvie caosa: cuHXpoHHOCTD, (hada TeMIepaTypHBIX PsIOB, Kiaccudukaims kinMaTta, CeBepHOe MOTTy-
mapre, BHemnrHIe GakTopbl; synchronicity, temperature series phase, climate classification, Northern hemisphere,

external factors.
Beenenne

CoBpeMeHHOe COINAIbHO-9KOHOMIYECKOE TIJIAHNPO-
Banue HeadekTuBHO 6€3 yyeTa HHMOPMAIIH O CBOICT-
BaX cpe/ibl OGUTAHMS, S5KOJOTHYECKOe COCTOSTHIE KOTOPOIT
XapaKTepu3yeTcsl COCTOSTHUEM OT/IeJbHBIX KOMIIOHEHT
TeoCHCTeMBI TIaHeThl. Kitaccuukanms aBasgercs oJHoit
n3 (pyHIAMEHTAIBLHBIX OCHOB J060if HAYKH, a TakKe
IIPe/IIOChLIKOM /I AasbHelmux uccaegoBanuil. Kiac-
cuduKaIma KJInMara, KoTopas, ¢ 0JHOH CTOPOHBI, CHC-
TeMaTHU3UPyeT IIPOCTPAHCTBEHHYIO CTPYKTYPY HOJeit KIn-
MaTHYeCKUX XapaKTePHCTHK, a C JAPYTroil CTOPOHBI, BbI-
JlesisteT crelpuKy pa3JInyHbIX dacTell KJINMaTH4ecKoil
CHCTEMBI, [IO/UKHA OTPa’kaThb KAaK PErHOHAJIbHbIE KJIU-
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MATOPETYJNPYIOINie 0COOEHHOCTH, TaK U (HaKTOPHI Te-
He3uca kanMarta. Pasputine (yHIaMeHTaIbHON KJINMa-
TOJIOTUU TIOCJYKUJIO OCHOBOI (DI3NKO-MaTeMaTH4ecKux
Mojeseil kuMata. B mocieqHne qecATHIETHS ANaTHOC-
THPYIOTCS KJINMaTH4ecKne m3MeHeHHU: [1], xoTopble co-
TIPOBOXK/IAIOTCS CYIIEeCTBEHHON TpaHcdopMaliieit moseit
XapaKTepUCTHK KJINMaTa, 9TO MOKeT IOBJI€Yb, B CBOIO
ouepesb, CABUTH OGMOKINMATHYECKHUX, CEJbCKOX03IICT-
BEHHDBIX 30H, M3MeHeHus B crnocobax u 3GhQPeKTHBHOCTU
IKCILTyaTAIl TPOMBINLJIEHHBIX 00BEKTOB, N3MeHEHUS
nokasartesieii komdoprHocTH Tepputopuii. [lanbHeiinee
YCOBEPIIEHCTBOBaHIE MOJieJieil U yJydlleHe MPOrHO-
30B KJIMMaTa CBSI3aHBI C BBIABJIEHIEM 3aKOHOMEPHOCTEN
U TIPeIUKTOPOB TIEPECTPOEK KIMMATHYECKOH CHCTEMBI,
YTO JOJKHO TO/IEPKUBATBCA pa3pabOTKOi HOBBIX a(-
(EKTUBHBIX METO/IOB aHAMN3a U 0OPAGOTKHU JAHHBIX Ha-
6monennii. TakuM o6pa3oM, akTyasbHas 3ajladya KJac-
cuduKaIy KJIUMaTOB PACIIUPSIETCS 0 HEOOXOANMOCTH
MOJIy4eHns UX B ONEpPATHBHOM peKlMe Ha OCHOBe TI0-
CTOSIHHOTO OGBEKTHBHOTO aHATN3a U3MEHEHUI.
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Paspa6oTaHbl pa3anyHble KIacCH(IKAIIT KIIMa-
TOB, TIPUBOJAIINE Pa3HOOOpa3Hble KIMMaTHIeCKIe yC-
JIOBUS B OMPeleJIEHHYI0 CUCTEMY W (DUKCUPYIOIIIe Tpa-
HUIIBI PACTTPOCTPAHEHNS OT/I€TbHBIX THIIOB 1 BUIOB KJIN-
Marta. B pa6otax [2, 3] mpuBoOAATCS OMMCAHNS M3BECTHBIX
KJIacCHYeCKUX KJAUMaTHYecKux Kiaaccudukanuii. OgHoi
u3 HauboJiee TIUPOKO UCTIONb3YEMbBIX SIBIISIETCST KJIACCH-
dukanna Kennena—Tefirepa (Ksppen—Geiger) [4, 5].
B mocsiegHmEe TOABI pacTeT YN0 paboT, B KOTOPBIX TO-
BOPHUTCA O HEOOXOIMMOCTH TIEPECMOTPA KJIACCHIECKIX
TPAHWI] KIAUMATHIECKUX 30H B CBA3U ¢ HAGJIIOTaeMbIMU
KJIMMaTHIeCKIMI M3MEHEHAMI U BaKHOCTHIO KOPPEKT-
HOTO ydYeTa TaKUX IPOIECCOB MpH pa3dpaboTKe IMpo-
THO3HBIX KJMMaTu4yecKuX ciieHapueB [6—11]. ABtopa-
M [7] mpoaHasn3upOBaHbI HECKOJIBKO HHTEPBAJTIOB JIET
U TIOJTyYeH TPOTHO3 M3MEHEHUsI TPAHUI] THUIIOB KJIIMaTa
1o Kenneny—Teiirepy, KoTopblii JjaeT, HalpuMep, paciiu-
peHIe apuHBIX TePPUTOPHil K KOHILy Beka. B crarpe [10]
paccMOTpeH BOMPOC M3MEHEHMS KIMMAaTHIeCKON CTPyK-
TYPbI JI/IS1 TPeX IIPOTHO3HBIX clieHapueB kinMata MIOUK
U TIOKa3aHa BO3MOKHOCTb CYIIECTBEHHBIX C/BHUTOB
TPAHNI] KJINMATUYeCKIX 30H, BbIJeJIeHHBIX KelmeHoM.
Bo muorux pa6orax mpobjeMa TpaHchOPMAIH KJU-
MaTU4yecKUX TpaHull 1o Kelmeny paccMaTpuBaeTcs
B pernoHaibHBIX MaciiTabax [11].

[ToBbiiiene 06bEKTUBHOCTH KJINMATHYECKUX KJIAC-
cuduKanuii CTaao0 BO3MOKHBIM C OBICTPHIM PAa3BUTHEM
9JIEKTPOHHBIX BBIYHCIUTETHHBIX CHCTEM, YTO TIO3BOJIILIO
aKTHUBHO MPUBJIEKATh K CTPYKTYPU3AINU TOJel 3IeMeH-
TOB KJIMMAaTa CTaTUCTHYeCKHe MeTo/bl. Psj mccienoBa-
Tesell I CTPYKTYPUPOBaHUS TOJieil MeTeopoJioriie-
CKHUX BeJIMYNH WCIOJIb3YIOT PasJMyHble MOAN(UKAIINT
KJaactepHoro aHamusa [9, 12 u ap.]. YacTo Takoit mos-
X0/ TI03BOJIAET TOJIyYaTh (hopMasbHble KIaccuuKaimmm
JUIS IICCJIeTOBAHMS TIPOCTPAHCTBEHHO CTPYKTYPBI TTOJIei
KINMaTHYeCKUX TapaMeTPOB W UX U3MEHEeHUIl B TIePBOM
npubkennn. /s 6osee TIy60KOTO aHATN3a, BBISIBJIE-
HUS 3aKOHOMEPHOCTel 1 TPeJINKTOPOB TEPEeCTPOeK KJIN-
MATHYeCKHUX MPOIECCOB HA TTOOATHHOM W PETHOHATHHBIX
VPOBHSAX Ba)kHA (pu3mdecknm 0OOCHOBAHHAS THUIIOTE3A.

O6oJ0ukn Teocdepbl XapaKTePU3YIOTCSI COOTBET-
CTBYIONIIMU SHEPreTUYeCKNMH XapaKTepPUCTUKAMI, Me-
HAIOMUMICSI BO BpPeMeHW, HAXO/ANIUMICI B TTOCTOSH-
HOM pasBUTHU. B3amMoseiicTBHe 3Hepromoseil pasHbIX
KOMIIOHEHT Teocdepbl ONpe/iesisieT 0COOEHHOCTH 1 Ha-
MIPaBJEHHOCTh BCeX JAMHAMHYECKUX TIPOTECCOB ILJIaHe-
TeI. KoJslebaTeTbHBINT XapaKTep BHYTPEHHUX W BHENTHUX
¢akTopoB, BO3OYKIAIONMX W KOHTPOJUPYIOMUX MPH-
POJTHO-KJIMMATHYECKIE TIPOIIECChI, CTPYKTYPHUPYET TIOJIst
TapaMeTpoB B COOTBETCTBUU C OCHOBHBIMU 3HEPTOTIOTO-
KaM# B cucTeMe. B cBSA3M ¢ 9TUM BO3pacTaeT aKTyasb-
HOCTH MICCJIe/JOBAHNUS UCCUTIAIIIN 3HEPTETHYECKUX BO3-
JleficTBUIl BHENIHUX BBIHYKAAOMUX (PAKTOPOB B CJIOK-
HOIf MHOTOYPOBHEBOII I pasHOMacITaGHOI TeocmcTeMe
mraHeTsl. OCHOBHBIM BHEITHUM BO3/elCTBYIONINM (Dak-
TOPOM ¥ DETYJISITOPOM HMHBIX KPYITHOMACIITAOHBIX CHT-
HasioB aBygercs CouHile. EcTecTBEHHBIM CBOHCTBOM COJI-
HEYHO-3eMHBIX CBA3el ABJSETCS CHHXPOHHOCTH. OTBIT
TOBOPHUT O COTJTACOBAHHOCTH COCTABJISIONIIX BBIHYKIAT0-
IIIETO BO3JEICTBUS M PA3JINYHBIX HPUPOHO-KIMMATH-
yeckux mpoiieccoB. OGo06iIeHne OMBITHBIX (haKTOB T10-
3BoJIgeT chOPMYJINPOBATh HOBBINI MPUHITAIL: <TI0 CBOEii

MpHUpo/le BHeIIHee BbIHYK/Alolllee BO3/EUCTBUE CHH-
XPOHHU3YeT UHUIIMUPOBAHHBIE UM 3JeMeHTapHbIE IIPO-
mmecchl B Teocepax» [13].

Eciu paccMaTpuBaTh CHHXPOHHOCTD KaK c(asupo-
BAHHOCTh U3Y4YaeMBbIX IIPOIECCOB, TO [I€KOMITO3UIIIS
UCXOHOTO MHOKECTBA HA TOJMHOMKECTBA CUJIBHO CBSI-
3aHHBIX 3JIEMEHTOB [aeT BO3MOKHOCTDb IHCCJIE/JOBATDH
U WX TIPOCTPAHCTBEHHYIO, U UX BPEMEHHYIO CTPYKTYDY,
B YAaCTHOCTH, WCIOJb30BaTh B 33/a4aX KJacCHpUKaIIN
kanMata. PazpabaTpiBaeMble HAMI U OMIICAHHBIE paHee
[13—15] MeToABI W AJATOPUTMBI OIEHKHN CHHXPOHHOCTH
MO3BOJISTIOT ~ BBIIEJISITh  JIOKQJIbHBIE  HEOHOPOIHOCTH
B IIPOCTPAHCTBEHHO-BPEMEHHOIl CTPYKType moJeil Tma-
paMeTpoB KOMIIOHEHT reocdepbl. B Hacrosieil craTbe
MpeJCTaBjieH OJUMH U3 TaKUX IMOJXOI0B, Pealn3yio-
i hasoByio TPYIIIPOBKY TeMIEPATYPHBIX JaHHBIX
C LeJbI0 BBIJEJEHNS KIUMaTu4ecKuX cTpyktyp Cesep-
HOTO TIOJIyIIapHs, XapaKTePHBIX /I TepHojia COoBpe-
MEHHBIX KJINMAaTH4eCcKUX W3MeHeHWil. B kadecTBe mcC-
XO/THBIX B3SITHI PSIIbI JTAaHHBIX MPU3EMHOI TeMIepaTypbl
C METEOCTaHIINH, PacroyioKeHHbIX B CeBepHOM ITOJIY-
mapnn 3emun, 3a nepuoa 1955—2010 rr. [16]. Pacue-
TBI TIPOBOJIIJINCH C HCMoJb3oBaHneM makera Mathcad.
JlanHble TPU3eMHOU TeMIepaTypbl BHIOPAHDBI KaK OJUH
U3 OCHOBHBIX HMHTETPAJbHBIX HHAUKATOPOB M3MEHEHIS
r106aJIbHOTO U pernoHaJbHOTO KauMata [17].

AJTOpUTM U MeTO/l UCCJieJOBaHUS

Kputepuem mpeoskeHHOI KaaccuuKaium Cuy-
JKUT COTJIACOBAHHOCTDb, & UMEHHO (hasMPOBAHHOCTb KO-
smebaHUil TeMIepaTypbl B OTAETbHBIX TeoTpaduyecKiIX
paiionax. B ocHOBY rumotesnl reorpadudyeckoii 06ycaIoB-
JIEHHOCTH 0cOOeHHOCTel (ha30BOil MOIYJISIINN TeMIlepa-
TYpHOTO CHUTHAJa TOJIOKeHO crenyiomiee. OTpeessio-
1feecst MMPOTOI MecTa KOJMYECTBO MOCTYMAIONIeN SHep-
THH MOJYJUpPYeTcs BpallleHneM 3eMuin, aaiee ¢asa
MePBOHAYATBHOTO CUTHAJIA TPaHCHOPMUPYETCs KPYIIHO-
MacHITaGHBIMU TIUPKYJISIIOHHBIMI TIPOIleCCaMU 1 MeCT-
HbIMU  ycaoBusimu.  [lepuonnvecku Tmox  JelicTBIEM
BJIUSIOMIX (PaKTOPOB PA3INIHOI IPUPO/IBI TPOUCXO/AT
BO3MYIIafolINe Bo3/leficTBIS Ha Teocdepy, 4TO BhIpaska-
eTcsl B U3MEHEHHU XapakTepa KoJeOaHWH mapaMeTpoB
Pa3/IMYHBIX €€ KOMIIOHEHT, ()OPMUPYETCST CIOKHBII BU/T
dazosoit MoayJsiin. TeM He MeHee CYIIECTBYET COTJIa-
COBAaHHOCTH 3THX WM3MeHEeHMWl, CTeleHb KOTOPOil MOKeT
CJIyKUTb KPUTEPHeM Kiaaccuukanuu. B cuiry mukamd-
HOCTHU Bpatenust 3eMyin BOKpyT CoJIHIIa TeMIlepaTypHble
3HaYeHWs, yCpeHEeHHbBIE 32 KOPOTKUE TPOMEKYTKI Bpe-
MeHU, UMeIOT MOBTOPSAEMOCTH BO BPEMEHHU C IMEPHOIOM,
COOTBETCTBYIOIINM OJTHOMY KaJleHJapHOMY TOTy, a 3Ha-
YT, OHN YKJIQbIBAIOTCS B MOHSATHE KOJeOAHUS U K HIM
TIPIMEHNMBI 00TIIIe 3aKOHOMEPHOCTH TeOPUN KOJIeOaHNil.

da3a TeMIepaTypHBIX PSIIOB BBeleHA B PacCMOT-
penne kKak ¢dakrtop mxX o6ieii n3menynmBoctu. C artoii
1eJIbI0 TPUMEHEH aHaJauTudeckuii curuan. Kpatko Teo-
pUsI aHAIMTHYECKOTO CHUTHAJa TIpuBeJieHa HaMU B TIpe-
neinymieit pa6ore [15]. MsBectHo [18], 4ro mpu mHamm-
YUH TAaPMOHNYECKOi (ha30Boil MOIYIAINN CHEKTP KOJIe-
6aHns 6yZeT cCOCTOATDh 3 GECKOHEYHOTO Yncia GOKOBBIX
YacTOT, KPATHBIX HeCyIell 4acToTe U PacIlOI0KEHHBIX
MOMAPHO CUMMETPUYHO OTHOCHTEJIbHO Hee. BesmunHa
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9TUX MOJ| IIpoIopImoHatbia ¢yHkimsaM Becces J (m)
IIepBOTO POjia ¢-TO TMOPSIIKA OT apryMeHTa 71, PABHOTO
UHEKCY TapMoHMYeckoil asoBoit Momymammu. Ha
puc. 1 moka3aH HOPMHUPOBAHHBIH CIEKTP MOIIHOCTH .S,
paccunTaHHbI 1 818 pAoOB cpeTHUX MeCSIYHBIX TeM-
meparyp, TaM BIJIHBI YeThIpe MOJbI Ha YacTOTaxX, Kpat-
HBIX Hecylell yactore v, = 1,/56. Takoii BHJ crekTpa
BO3HHUKAeT IPH HEJMHEHHBIX NMpeoOpPasoBaHMUIX HCXO/I-
HOTO H0JIOCOBOTO K0JIe6AHNUS 1 MOKeT GbIThb 00YCJIOBIIEH
dazoBoit Moxysaimeii. Boigerennas Ha puc. 1 9acTb
CIeKTpa JCIOJIb30BaTaCh B JajbHelHIeM g KIacch-
dukarmm.

Knaccndukanus teMeparypHbIX PsiIoB OCYIIECT-
BJIAETCS WTEPAINOHHBIM aJTOPUTMOM, KOTOPBIH 6yaeM

S

B JaJbHENIIeM Ha3blBaTh «aJropuT™ (ha3oBoOil TPyMII-
POBKI». BbIMoJIHIETCS MOC/IeI0BaTeIbHOCTD JAeHCTBHIl,
Mpe/ICTaBJIeHHAsT Ha PHC. 2.

B sTOM asroputMe: i — HOMEpP HTepalUd; € — Ma-
Jloe 4YucJo; 7 — JUCcKpeTHoe BpeMs; Il — wuHTepBau
naGmofenusi; kB m j — HoMepa MereocrtaHimii; N —
YHCJI0 MeTeOoCTaHIil; [ — HOMep aJleMeHTa KJIMMaTHIec-
KOTO KJacca; # — HOMepP KJIUMATHYeCKOTO KJacca U HO-
Mep THIOBOH (aser; @, . — TunoBasg ¢asza I KInMa-
THYeCKOro Kkjacca. DUrypHbIMU cKOOKaMu 0603HaUYeH
HaGoOp BeJUYUH, [JIUHHOU 4epToil cBepxy 00603HAYEHO
cpejiHee 3HaveHWe BHYTPH HaGopa, a yTJIOBBIMHU CKOG-
KaMi — K03 PUINEHT KOPPeIIIui IByX HaOOpOB.
Kocast 4epra \ o6o3HayaeT BbIYHTAHWHE MHOMKECTB.
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Puc. 1. HopMmupoBauHblii criekTp MoiHocTd 818 TeMiepaTypHbIX psi/IoB

[l = 1.2 Nt = 1,2, IT.

1:=0, i(Pk,T = arctg(H[TkJ]/TkJ).
#3. Boluncienne HellpepbIBHBIX (a3 —

lf (pk,1:+1 - (Pk,‘{

#J5. Boruncnenne tekymunx $az —

#6.if "0, o <& #7;else o
#7. i:=end,n:=1.
#8. dopmMupoBaHue THHOBLIX (a3 —

0 () 2o = ona

Tk = <d>n,f,°<pkyt>; stop.

#1. dopMupoBaHe MAaTPHUIIBI CPeTHEMECSTYHBIX TeMIIEPATyp —

#2. Boluncsienne TJaBHBIX 3HaYeHWT da3 —

2> T, I(Pk,'Hl = I(Pk,'wl +2m.
#4. Ynanenne MUHEHHBIX COCTABIAIONNX (a3 —
ope = "ope = 'ors — Copp = "ot = D/IT-D).

icpj,T = i(Pk,t : <i(iji(Pk,r> >r j=12..,N.
o= i(pjﬂ, i=i+1, #5.

<g @, =0;,: 7 e{l}; {k} = (R \{},{7}
#9. if{k} =@, #10; else n:=n+1, #8.

#10. Boruncsenne K0apPUINEHTOB KOPPEJIAITNT —

AU

Puc. 2. UtepannoHHbIl aJroput™M MeTota (a3oBoil TPYIIIPOBKI

Kinaccudukanus kammatoB CeBepHOro nosyuiapusi Ha
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Cumsosiom H o6osnaueno npeoGpasosanue ['mibbepra
10 apTyMeHTy T. Mepoii B3aMOCBSI3U MEXIY OT/Ie/b-
HBIMHU oOIleHKaMu ¢a3bl WM KPUTEPHEM TIPYIITHPOBKU
BbIGpaH Koo UImeHT Koppessiuu 7. ['pyIIbl oleHOK,
VIOBJIETBOPSIONINE 33J[aHHOMY YPOBHIO Koadduirmenra
Koppesannu, (GOpMUPYIOT TO 3aBepIleHUI0 HWTepaln-
OHHOTO TIpollecca THUMOBYIO a3y, pacCUYNTHIBAEMYIO
KaK cpeqHee u3 (OPMUPYIONINX TPYIIY OIeHOK (Pa3.
Kasknas TunoBas dasa xapakrtepusyeT HEKOTOPBIi K-
MaTUYeCKUil KJaacc. ODKCIIEPUMEHT, MPOBEJEHHBIN IS
BBIGOPKY U3 818 pAnOB cpeaHEMECIUYHBIX TeMIepartyp,
TTOKa3aJ CXOJANMOCTb WTEPAIMOHHOTO Mpollecca 0 ycC-
TAHOBJIEHHOTO YPOBHS BBIYMCJINTENBHOI TOUHOCTH.

[TpenmyTiiecTBaMU TIPE/IOKEHHOTO cHocoba Kac-
cudukamu KanMaTa SBJAIOTCSI B TEPBYIO OUepe/lb ero
00DBEKTHBHOCTD, HMCIIOIb30BAHIE TOYHO U3MEPSIEMbIX [[aH-
HBIX, OTCYTCTBUE HEOOXOJUMOCTH HUCIIOJIb30BaHUS GUO-
KJIUMATUYeCKUX [aHHBIX, 6asa [JaHHBIX KOTOPBIX He-
omHopoaHa. [[pyroe mpeuMyIecTBo mpuMeHeHUs (asbl
00YCJIOBJIEHO TEM, YTO U3MEHEHNUS TeMIIepaTyphl, Xapak-
Tepu3yIolue JOKATbHbIE KINMaTHdecKne ocoOOeHHOCTH,
HeBeJINKN B CPAaBHEHUHN C TOOBBIM XO/IOM TEMIIEPATYPHI.
OnHako UMEHHO 9TH M3MeHeHN HeoOXOANMO BBIJENUTD
ns kaaccuduraim. KoppeKTHO yCTpaHHTh TOIOBOI
X0/l TeMIepaTypbl HEMOCPeICTBEHHO W3 MCXOIHOTO
psila IOCTaTOYHO mpobieMatndHo. B ciydae aHasmsa
daspl komebaHUsT 3Ta TMpoIleypa MPOCTa U CBOIUTCS
K yJaJeHuio OJHOIl JuHelHON QyHKIUN 715 Bcero
aHATM3NPYEeMOTO MHTePBAJIA.

Ha ocHoBe a3oBoil XapaKkTepUCTHKUI MOKHO
CTPOUTH HOBBIE OIEHKH, OMpe/esAIoNIie 3aKOHbI TTOBe-
JIeHUST TCCJAeyeMbIX IapaMeTpoB 3a OTpe/lesleHHble
BpeMeHHble MHTePBAJbl. [IpuMeHNTeIbHO K 3HAYEHIIIM,
OTPAKAIONINM TOJIOBON XOJI TIPU3EMHOIl TeMIepaTypbl
BO3/lyXa, pa3paGOTaHHBIN METO/[ MO3BOJIIET BbIIEIATH
KJIUMaTU4YecKue CTPYKTYDbI, UMelolie OJI3KIe 3aK0-
HOMEPHOCTH U3MEHEeHUs TeMIepaTypHOTo IOJIA.

Pe3yabrathl Mcciie10BaHus
U 00Cy KIeHHe
B pe3yJjibTaTe peajin3dalnn MIpeaIoKEeHHOIO aJiro-

putMa (a3oBoil IpyNIUPOBKN HA JAHHBIX MeTEOCTaH-
nuit  CeBepHoro moJiymapust ucxoanoe 818-mMepHoe

MIPOCTPAHCTBO TEMIIEPATYPHBIX PSOB CTPYKTYPHPOBA-
Joch B 17-MepHOe TIPOCTPAHCTBO THUMOBBIX (a3, COOT-
BETCTBYIONINX palloHAM, T/le U3MEHEHUs TeMIIepaTypbl
mpoucxoaar cuuaxponuo (puc. 3).

Kak Buano, mosiydena dYerkas Teorpadudeckas
JIOKATU3aIus KiaaccoB ctannuii. C yBeJnueHneM Apo6-
HOCTH pa36ueHusT Ha KJacChl TIPOABIETCsS GoJbliee
BJINSIHUE PETHOHATBHBIX (PAKTOPOB, HO KaKABII Kiacc
HeceT nHMOPMAIIIO 0 TI06aTbHBIX cCUTHATaX. HecMoTps
Ha TO YTO OMNHCAHHBIH AJTOPUTM PEAJM30BaH TOJBKO
Ha JAHHBIX TPU3EMHOIl TeMIeparypbl, KINMaTHIeCcKue
KJIacChI B OOIIEM COOTBETCTBYIOT KJIACCUYECKOI KIaccu-
¢ukanun kmumara no Kenmeny. Tak, mojaydeHo HmodTi
MoJIHOEe CcOBIajeHre Kjaacca Ne 15 ¢ cy6TponuvecKkuM
MYCCOHHBIM KJUMAaTOM $IMOHCKUX OCTPOBOB U BOCTOY-
HOI okpamHbl A3umu, kjaacca Ne 17 ¢ teppuropueii, xa-
pakTepu3yIoIieiics KapKUM CeMUAPHIHBIM KJINMaTOM
Bsh no Kenmeny (Muaust, Iakucran). Ho B negoM BbI-
SIBJIEHO HEKOTOPOe paciliipeHre K ceBepy KIuMaTiye-
CcKUX rpaHui] 6oJiee TeIIbIX Teppuropuii. Hampumep,
B CeBepHoil AMepHnKe MOKHO OTMETHTH pacIiipeHne Ha
ceBep TePPUTOPHH, COOTBETCTBYIOIIEIl JKapKOMY KJINMa-
Ty creneii Bsh no Kenneny (xnace Ne 16). Takxke o1-
MeUYeHO CrIa’KUBaHUe Pa3Induil TEPMUIECKOTO PesKIMa
JIBYX THIIOB KJHMaTa C PABHOMEDPHBIM YBJIKHEHHEM
no Kemneny Cf (Baaskoro cy6rpornudeckoro) u Df
(BJIa’KHOTO KOHTHHEHTAJIBHOTO) — KOJeGaHusA TeMIle-
paTyphl Ha 3THX TePPUTOPUSX HMEIOT OJMH TUT (a3bl.
M Hao6opoT, cpean3eMHOMOPCKIIT THI KJHNMaTa IIpu
UCIIOJIb30BAHUN aJITOpUTMa (Pa30BON T'PYIIHUPOBKU He
BBI/Ie/IIeTCd KaK OT/AeJbHBI Kiaacc. CTaHIUU, pacro-
JIOJKEHHbBIE Ha 9TOU TePPUTOPHUH, PA3IAEJNUIUCH 10 ABYM
kmaccam (NeNe 13, 14), pasauunbiM 1o TUIly (haspl
KoJiebaHuii TeMmepaTypbl. [losaraeM, 4To HM3MeHEHUS
PEKUMOB  CHHXPOHU3AINH  TIPUPOTHO-KIMMaTHIECKIX
TIPOIECCOB B YCJOBHUAX MEHSIOINIETOCS KJIUMaTa IIPUBO-
AT K IMPOCTPAHCTBEHHOI TpaHChOPMAINN CTPYKTYPBI
TEMIIEPAaTYPHOTO TI0JisI, YTO €CTh CJIeJICTBUE Tepexo/a
CUCTEMBI B HOBOE KaueCTBEHHOE COCTOSIHIIE.

Heckonbko crammuii (cM. puc. 3) uMeroT ocoOblii
Tl (Dasbl U TO3TOMY He BOILIM HU B OJUH U3 KJIACCOB.
B OCHOBHOM OHH pAacIOJIOKEHbI B 3KBATOPUATBHBIX
u cy6IKBATOPHAJIBHBIX MMupoTaX. B mepBoM mnpubm-
SKEHUU MOJKHO 3aMETUTh, YTO OOIIUM JJIsI 3TUX PaiioHOB
ABJIIETCS WX TPUHAJIESKHOCTh OOGJACTAM  BIMSHUS

Puc. 3. Kunaccudukanus mosist npuseMuoii remmepatypbl Ceseproro mosymapust (1955—2010 rr.)
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MYCCOHHOI IIMPKYJSAIHNA. BbIpakeHHOCTh MYCCOHOB
B Pa3JIMUHBIX perrmoHaX HeoJMHaKoBa. Tak, Hampumep,
B IlenTpaspHoii AMepuke y3Kasl mMoJjioca CYIIM U BOJI-
Hble TTPOCTPAHCTBA ATJAHTHYECKOTO W THIXOTO OKeaHoB
1m0 o6e CTOPOHBI OT 3KBATOpa CIOCOGCTBYIOT CJIabOMY
Pa3BUTHIO MYCCOHOB M3-3a HE CTOJb BBIPAKEHHOTO ce-
30HHOTO CMeNIeHnsT 30H AaBieHus (pasjnmune Harpesa
B pasHble Ce30HbI HeBeJINKo). HalpoTus, Haamdie Ha
ceBepe U 3anajzie HANIICKOrO 0OKeaHa OTPOMHBIX CILTOII-
HBIX TPOCTPAHCTB CYIIH CIIOCOGCTBYET MaKCHMaJbHOI
BBIPAKEHHOCTH 3/IeCh MYCCOHHOIT IUpKyJIsaimu. Boobie,
B 06J1acTn cy6aKBaTOPUAIbHOrO KanMaTa (KimMar Tpo-
MITYECKUX MYCCOHOB) AJncoBbM [19] BbIeeHbl YeTh-
pe CYIIeCTBEHHO PA3JMYHBIX THIA: KOHTHHEHTAIbHBIIH,
OKeaHMvecKuil, 3amaHbIx 6eperoB, BOCTOUHBIX Oepe-
ToB. ITOT (DAKT ABJISETCS ellle OJTHUM TOATBePsKIeHNEM
ACHHXPOHHOCTHU TPOIECCOB B 3TUX pailoHaX. JHepPreTu-
JecKyIo 6a3y BceX TMPUPOIHBIX TTPOTIECCOB B MPU3EMHOM
cJioe Toil WM WHON TepPUTOPHUM OIpeaesisieT paualii-
OHHBIIT 6aJIaHC, PA3JIIMINs KOTOPOTo, 00YCJIOBINBAaeMble
0COGEHHOCTAMI MYCCOHHO# 1UpKyasAun  (IpogoKu-
TEJIBHOCTD JIOKJIMBOTO U CYXOTO TIephoja), Mmapamer-
pamMi Bo3yxa, TPUHOCUMOTO TTaccaTaMi, XapaKTepUCTH-
KaMU TIO/ICTUJIAIONIEHl TTOBEPXHOCTH, COOTHOIIIEHNEM CY-
1T ¥ BOJHOII MOBEPXHOCTH, XapaKTePHOI TIOTHOCTHIO
06JIAYHOTO TTOKPOBA B 3TUX «OCOOBIX» paifoHax, ToJa-
raeM, u dbopMupyior ocobbiii Tui daspl. Kpome ToTO,
9TH palfOHBI OTHOCSATCS K 30HE MAKCHUMaJIbHOTO BJIMSHUS
riao6anbHoil aHoManun Dab-Huabo — IOsKHOE Kose6a-
uue [20], 4to eme 6osiee yc/IOKHSET AUHAMHKY Tapa-
METpPOB TIPU3EMHOTO BO3/yXa.

BosMoskHOCTb BbIGOpa cTenenu anuddepenimaum
nccseyeMoro 1moJist (HacKOJIbKO TO BO3MOKHO TIPH €ro
OODbEKTHBHBIX XapaKTepUCTHKAX) B 3aBHCHMOCTH OT
MOCTAaBJIEHHON 3aaunl — ellle OJHO U3 TPENMYIIeCTB
Tpe/ITTOKeHHOTO ToXo1a. B mpeabiayeil pa6ote 6bLTO
MOKa3aHO, KaK MeHseTcs cTeleHb auddepeHImanum

B CTPYKType TeMIlepaTypHoro mnoJjsi EBpasuu B 3aBu-
CUMOCTH OT 32/IAHHOTO YDOBHSI B3aUMHON KOPPEJISIIN
[15]. B namHOM ciay4ae TuioBBIe (pas3bl OMpeIeIsIINCh
npu noporosoM ypoBHe 7 = 0,8. IIpu aToM okasanoch,
yto kjaccel NeNe 3 m 11 Ha puc. 3, pacnosiokeHHbIe
pAnoM, HNMeIOT KO3 UIIMEHT KOPPEeJSIMH THIIOBBIX
das, pasubriii 0,62 (tabr. 1).

B axcmepumenTe OBLIO YCTAHOBJEHO, YTO TPH
yMeHbllleHH! IoporoBoro 3HaueHust r» ngo 0,7 kJjacc
Ne 3 3axBaTbhIBaeT dYacThb cTaHIMi 13 Kjgacca Ne 11,
u oH ucuesaeT. Ma3pl KomeGaHUNl 3aXBaYeHHDBIX CTaH-
nuii HanGoJjiee TECHO CBSI3aHbI ¢ TUIIOBOI (ha3oil Kracca
Ne 3, ocraBuinecsl CTaHIIMM MMEIOT HU3KYIO B3aUMHYIO
KOppeJISANNIoO M He MOTYT copMHpPOBATh MPH JaHHBIX
VCJIOBUAX OTHeJbHBINH Kiaacc. [lomo6Hble W3MeHeHMS
MIPOUCXOJAT, B YACTHOCTH, U C KJaccoM Ne 8, mMmero-
mmM Koaddunment koppessamun 0,61 ¢ kraccom Ne 14
u 0,43 ¢ Ne 7. OtmaB yacTb craniuii kiaaccaM NeNe 14
u 7, xkmacc Ne 8 mcuesaer.

OueBnjHo, 4TO crenedb auddepennmanuu o6y-
CJIOBJIEHA €CTeCTBEHHBIMU TPUYMHAMU, a IMTOPOTOBBII
K03 PUIINEHT KOPPEIATINH ABJSETCI MHCTPYMEHTOM IS
ux BoigBiaeHnd. Cranmun kjaaccoB NeNe 3 u 11 oTHe-
cerpl AmncoBbiM [19] K 30He KOHTHHEHTAJIbHOTO KJIHM-
MaTa yMepeHHOTO Togca, HO, OYEBUIHO, CJIeIyeT OKU-
JlaTh pa3anuuil B CTPYKType KoJeGaHuit TeMIepaTypbl
B paiionax, Hampumep, Cpenneii A3un u IeHTpaIbHOM
vactn 3anagaoil Cubmpu, Tak Kak 3TH 30HBI IMEIOT CBOU
YHUKaJIbHble 0cO6eHHOCTH (XapaKTepPHBIH THI MHUPKY-
JISIIH, BJIATOCO/IePsKaHle, KOJIMYECTBO OCAJKOB, PEXKUM
06JTAYHOCTU, TIOYBEHHBIN PEXKIM, HAJINYHe MHOTOJIETHe-
MEP3JIBbIX MOPOJ U T.J.). TakuM 06pa3oM, B 3aBHCHMOC-
TH OT TIOCTABJIEHHON 3a/Iaull HCCJIeJ0BaTeTo0 He0OGX0INMO
MIOHNMATb, KakKas cTelleHb g depeHImanum ncciaeaye-
MOl TeppUTOPUHU [IJIs1 HETO JIOCTATOYHA, U OlIpe/lesIsAThCs,
UCXO/S1 U3 3TOrO, CO 3HAUeHHeM KpHUTepusl IOPOroBoii
TECHOTBI CBA3U, YTOOBI BBHIGOD MPHUHA/TIEKHOCTH CTaH-
IIIN K TOMY WX WHOMY KJaccy ObLT OJJHO3HAYHBIM.

Ta6nauima 1

Casi3HoCTh THIIOBBIX (ha3

1 1

2 1001 1

3 1030 014 1

4 |-0,16 —0,07 0,01 1

5 1033 —0,12 0,06 —021 1

6 |012 003 042 —0,05 027 1

7 10,56 —001 005 —001 039 026 1

8 039 013 040 029 —0,01 0,16 0,43 1

9 020 —0,38 0,18 —0,14 0,10 0,39 0,8 0,06 1

10 | 0,03 0,09 0,09 014 —0,04 0,12 0,02 017 0,05 1

11 |-0,12 0,03 0,62 0,14 0,14 0551 007 034 0,31 013 1

12 |-0,06 —0,18 0,11 0,12 0,26 021 0,01 —0,02 0,18 0,09 021 1

13 |—0,05 —0,08 0,16 0,10 0,44 025 0,36 0,10 0,02 —0,08 0,39 0,05 1

14 | 0,09 004 —0,01 032 —0,43 0,01 0,35 0,61 004 021 004 —0,14 —0,16 1

15 | 0,26 —0,25 —0,13 0,03 0,17 005 0,26 003 048 —0,15 0,02 0,33 0,08 0,01 1

16 |—0,01 —0,18 0,08 0,01 0,11 022 0,01 —0,12 0,23 0,09 0,09 0,55 010 —0,12 022 1

17 |—0,03 —0,07 —0,07 —0,01 —0,09 —0,06 —0,03 —0,07 0,14 0,09 —0,01 0,09 —0,23 0,04 0,08 011 1
n 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

[Ipumeuanue. Koadpdunuents: koppeaanun TunoBbix ¢as Boire 0,3 BbIIeTeHbI KUPHBIM IIPUGTOM; 06beM BBIGOPKU

paBeH 672; n — HOMep KJacca.
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Yactp THIOBBIX (a3 (cM. Tab. 1) MMenT Mexay
€000l OTPUIATESbHYI0 KOPPEIAINio, TpuYeM i He-
KOTOPBIX W3 HUX CBA3b XapakTepmayeTcs KoaQuimm-
eHTOM KoppeJsiunu cpejarero yposus (soime 0,3). Ha-
mpuMep, caabyio 06paTHYIO 3aBHCUMOCTb ITOKa3bIBAJIU
TUITOBBIE (has3bl JJIsI KJIACCOB CTAHIUIL, PACIIOJNOKEHHBIX
Ha TIPOTUBOIIOJIOKHBIX GeperaX ATJaHTHYECKOTO OKea-
Ha: cranuuu Mennockangnu (kaacc Ne 1), pacmoso-
JKeHHBIe Ha mosyocTpoBax Jlabpagop, Hosaa Illorran-
musg, Ha octpose Hprodayuamens (kmacc Ne 4). Eme
60Jiee THTEPECHBI TTAPhI THTIOBBIX (a3 ¢ oTpUIlATeTbHBI-
MU CBA3IMU, XapaKTepU3YOINNMUCS CPEeHIM YpPOBHEM
koapunnenta koppeasaiun (cM. Taba. 1): THOBBIE
dasbr kaaccop Ne 2 (Jlambuuil ceBepo-Boctok Epasun
u Aracka) u Ne 9 (ceBepuble Bocrouno-AsuaTckiie oct-
posa); Ne 5 (Bputanckue octposa) u Ne 14 (IIpuuepmo-
MopcKkasi HU3MeHHocTb, Kapnarel, Hiuskne-/lyHaiickas
paBHuHa, tor bankan, IlonTuiickue ropsl, AHaTo/uA,
TaBp, ApMsAHCKOe HATOPbe, CPeIn3eMHOMOPCKOe To6e-
pesxbe Ceseproit 1 Bocrounoit Caxapsr); Ne 13 (ITu-
peneiickas o6sactb, CpennzeMHOMOPCKIE XpeOThl, 1leH-
tpanpubiii 1 IOxubi Ataac) m Ne 17 (HusMeHHOCTD
Wnpna, Cesepublii ugocran, cesep mwiato Jexan). Bor-
SIBJIEHHbIE 3aKOHOMEPHOCTH TpeGyIoT AalbHEeHInX yr-
JIyOJIEHHBIX HMCCIIeJ0BAHUI.

OneHka OTKJIOHEHHSI TUIIOBBIX (a3
OT rapMOHHYECKO# (Pa30Boii MOLYIAIMH

Jna BbIABIeHHS ocobeHHOcTell TpaHcdhopManuun
BHENIHETO CHTHAJa B TIoJle MPH3eMHOIl TeMIlepaTypbl
6blTa TIOJTyveHa olleHKa WHekca (pa30Boil MOIyJIAINN
m. Vngekc ompezessics IyTeM CONOCTaBJIEHHA BeJH-
YHUHBI MOJYyJIell TIepBBIX YEThIPEX XOPOIIO Pas/IMYIMbIX
KPATHBIX CIEKTPAIBHBIX Moj M, , Ha puc. 1 ¢ GyHK-
nueit Beccens J,(m) mpu g = 1, 2, 3, 4. Pacuer mpo-
U3BOAMICSA B COOTBETCTBHU C yPaBHEHUAMIT

m:eg, = min(P"(m)Jvz
T m \ Q(m) )

rie

(M, TmY L(J,m)Y
P = on _Jq _ q e
= 2w T ) 07 2T ) @

q=2
B kavecTBe OIlEHKM HHEKCA MOJIYJIAIMU 7 BbIOUpa-
JIOCh ero 3HaueHue, ofecleunBaioliee MUHHUMYM OTHO-
CHUTEJbHOI ONIMOKH €,, /IS KAKAOTO KJIMMATHYECKOTO
KJacca ¢ HOMepoM n. Pe3ysbTaTbl pacueToB /I KaK-
JIOTO KJacca TIPUBe/IeHDI B TabJ. 2.

Besnunna €, XapakrepusyeT OTKJIOHEeHHe OT Iap-
MOHNYecKoil ($Ha30Boil MOIYJAINU, YTO MO3BOJISIET KO-
JINYeCTBEHHO OLEHUTb POJIb PEerHOHAJIbHBIX KJIHUMATO-
perysupytonmx (axtopoB. Masas BeJMYNHA ONIMOKH
o0ycJIoBJeHa MOAYJIAIell, 6IU3K0il K rapMOHUYECKOIi.
Bospiioe 3HaueHne ommoOKI MOKET TOBOPUTD O HAJTHINI
6oJlee CJIOKHOTO 3aKOHA (ha30BOIl MOYJISIIUH B CBSI3H
¢ 0COGEHHOCTSAMH ToJcTHIafolIell moBepxHOCTH. Mo-
Tynannsg, Han6osee 6JM3Kasg K TapMOHWYECKOI, BBIAB-
JleHa B paifoHe CeBepoaTIaHTIYECKOTO TePMOTATHHHOTO

konBeiiepa (kaacchr NeNe 16, 13) — meHTpasbHas JUH-
3000pasHas Macca terioil costeroil Bogpl (CapraccoBo
Mope). DTO MOATBEPKIAET BBICOKYIO SHEPTeTHIECKYIO
eMKOCTh U TJI06aJIbHOE KJINMaTooOpasyiollee 3HaYeHIe
npoiieccoB CeBepHOil ATJaHTUKHU. 3/1€Chb TTPOUCXOIAT
MaKCHMaJIbHO aKTUBHBIE MTPOIECCHI TEIJIO- U BJaroobMe-
Ha. C ygajeHneM oT aToro pafioHa ¢gasoBast MOy SIS
VCJIOSKHSETCS € YCUJIeHNeM KOHTHHEHTATbHOCTH TepPpH-
TOPHUH U CJOKHOCTH TOJICTUJIAONIEN TToBepXHOCTH. Bo-
o0111e, 3TO CBOWCTBO XapaKTepHO [T KJIacCOB CTAHITHII,
PACTIOJIOJKEHHBIX Ha MMOOEPEsKbsIX C TOBBIMEHHON coJle-
HOCTBIO BOJI, K KOTOPBIM TaKyKe OTHOCATCS CTaHITHH
kmacca Ne 17 (mo6epesxbe I[lepcujckoro saiusa 1 Apa-
Buiickoro Mops). Bogee ciabass akTuBHOCTH THXOrO
OKeaHa B 3TOM CMBICJe MOXKeT ObITh CBSI3aHA C Te€M, YTO
TaM BBbINAJaeT ropaso GOJbIIe OCAIKOB, PACIIPECHSIO-
IMHUX BOAY W «Pa3MBIBAIOIINX» OTKJINK aTtMocdepbl Ha
u3MeHeHNs BHeITHUX ycJjoBuii. [losaraem, aTnm 30HBI
CYTIECTBEHHO PearnpyloT Ja’ke Ha MaJjble BO3MYTIEHI
BHENTHUX BIUAIOMAX (HPaKTOPOB, MPUBOIIA K N3MeHEHN-
SIM CKOPOCTell UCHapeHusl BOJASHOTO mapa B atMocdepy
U BJIUSSI TaK Ha IIPOIECCHI KPYITHOMACIITAGHON IIPKY-
JISTITHH.

Ta6auma 2
Xapakrepuctuku (Hpa3oBoii MOLYJISIUI

CpegHsas mmpora n m 6, 100%
KJINMATIIECKOTO KJIacca
63,28 10,2643 40,77
61,16 20,4330 39,46
59,67 3 0,3325 57,28
56,16 40,3617 57,79
55,15 5 0,3801 20,72
53,82 6 0,3278 32,72
49,44 70,2390 45,21
49,34 8 10,5053 62,27
46,34 9 10,4795 33,94
45,56 10 0,4843 22,98
45,05 11 0,3380 55,12
39,23 12 0,2893 37,16
38,85 13 0,6406 9,45
38,39 14 0,3346 30,54
34,41 15 0,4295 55,49
30,91 16 0,3372 10,85
30,15 17 0,7762 15,40

Heo6xouMbl gajibHeilIINe HCCIe0OBAHUS BbISB-
JIEHHBIX 0COOEHHOCTEl B TPOCTPAHCTBEHHOI CTPYKTY e,
oTIcaHre WX MeXaHm3MoB. [loATBepskaeHne M 060CHO-
BaHIe 9TUX 3aKOHOMEPHOCTeH MOKET CYIIeCTBEHHO pac-
MIUPUTH BO3MOYKHOCTU MoOjiejiell KJIUMaTH4ecKOU Ccuc-
TEeMbI U OTPAB/[BIBAMOCTH IPOTHO3HBIX CIleHAPUEB.

3akouenue

[IpencraBmen aaroput™ Ha3oBoil TPYNMHPOBKI,
peanm3anuga KOTOPOTO [T MOJIA NPH3eMHOIl TeMIepa-
Typel CeBepHOTo mosymapus mHo3Boamna 818-MepHoe
MIPOCTPAHCTBO UCXOJAHBIX PSJOB JaHHBIX, M3MEPEHHBIX
3a 56 set, cokpatuTh A0 17 Ki1acTtepoB ¢ THIOBBIMU (ha-
3aMH, XapaKTepU3yIOINMI CHHXPOHHbBIE I3MEHEHNS TeM-
mepaTypHBIX KoseGaHnii. OTeHeHbl OTKJIOHEHUS (a3o-
BOIl MOAYJIAINN TeMIIepaTypHBIX PSAO0B OT TapMOHIYe-
ckoil pazoBoii Momysarmu. Kiaccwr cranimii, Xapakre-
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pusyolecss MOAyJsanueil, Haubosee GJU3KOI K rap-
MOHIYECKOI, PacloJIosKeHbI B pailoHaX MaKCHMaJbHO
aKTHBHOTO KpymHOMacITabHOTo sHeproo6MeHa. Dasa
KaK XapaKTePHCTHKa TeMIepaTypHOro KojeOaHUsA IIo-
3BOJIAeT OObEKTHBHO BDBIAEIATD KINMATUYeCKUe KJIACCDI
U JIaeT BO3MOKHOCTb B JaJbHEHIIEM MONyYaTbh JNHA-
MUYECKHe KINMATHUeCKUe KIACCH(PHUKAINM, YTO aKTy-
abHO Ha (hOHEe MEHSIOMUXCS KINMATHYECKUX YCIOBHUIl
n uMeeT GOJIBIIIOE 3HAUEHUE [JISL CTPATErMYeCcKOro ILa-
HUpoBaHUA. [Ipe/TosKeHHDII M0/IX0/ MOXKET HCIIOJIb30-
BaTbCsA KaK aHAINTHYEeCKas OCHOBA JUIA U3Y4YeHHS U3-
MeHeHUil KJauMata B JIIOOOM IPOCTPAHCTBEHHOM Mac-
mrabe TOJBKO IO JIAaHHBIM O IIPU3EMHOIl TeMIleparype
JI0 33/IaHHOTO HCCJIef0oBaTeIeM KaueCTBEHHOIO YDOBHA.
Dusnveckass 060CHOBAHHOCTb METO/[A BbIJETCHUS KJIN-
MaTHYeCKUX CTPYKTYP IMOATBEPIKIAETCS COOTBETCTBHEM
OCHOBHBIM 3aKOHOMEPHOCTSIM KJIACCUYECKUX KJIMMATH-
YeCKUX TUIU3ALUIL, YTO HO3BOJIIET ellle pa3 yOeIuTbes
B TOM, 4TO (ha3MpPOBAHHOCTb, CHHXPOHHOCTb €CTh CYIII-
HOCTHBIE CBOIICTBA TPUPOJHO-KINMATHIECKUX TIPOIEC-
COB, BBe/leHIe KOTOPBIX B aHAJIN3 TeMIepaTypHBIX I0-
Jieil TI03BOJIMJIO BBISIBUTH pPaHee HEM3BECTHbIE 3aKOHO-
MepHOCTH, KOTOPble TPeOYIOT AaJbHEINNX JeTaJbHbIX
nccyeoBanuii. Bo3aMoKHO, MOMCK CHHXPOHU3AIN B He-
JIMHEHHBIX XAOTHYECKUX CHCTeMaX, YyBCTBHUTEIbHBIX
K HAYaJIbHBIM YCJIOBUSAM, MOKET CTaTh OJHUM U3 addex-
THBHBIX IIyTell ONTHMU3AIMM IIPOTHO3HBIX MoJeJieil.
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hemisphere using phases of temperature signals.

This paper presents the results of structuring surface temperatures in the Northern hemisphere for the pe-
riod of modern climate changes. Main idea of the proposed classification is the geographic conditionality
of the phase modulation of the temperature signal. The criterion is the consistency, namely, phasing of the tem-
perature oscillations in certain geographic areas. We believe that changes in the synchronization modes of cli-
matic processes during changing climate lead to transformations of the spatial structure of the temperature field

because of transition of the system to the new state.

The temperature series are represented as phase-modulated oscillations. External and internal disturbances,
having influenced on the climate system, form a complicated modulation of the phase, and it is partly corre-
sponded to these ones. Initial temperature space of 818 series is structured into 17 regional clusters, where the
temperature changes occur synchronously. Properties of the resulting clusters and their compliance with the
known climatic classifications are discussed. The classifying algorithm affords ground for the researchers to
choose the degree of differentiation of the investigated field depending on the task. The phase modulation indi-
ces were evaluated, to identify manifestations of the external forcing in the surface temperature. Inconsistency
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of the indices to those in the case of the harmonic phase modulation allows quantifying the role of the regional
climate-factors for each class. Modulation, which is the closest to the harmonic one, was found in the area
of the North Atlantic thermohaline conveyor.

During the study of the climate change, the proposed approach can be used as an analytical framework
on any spatial scale, only by data on the surface temperature, and with predetermined level of detalisation.
Searching synchronization in nonlinear chaotic systems may become one of the perspective ways to optimize the
predictive models.
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