O030p HMKJIOHNYECKOH M AHTHIHMKJIOHNYECKOH AKTHBHOCTH HA TEPPUTOPHHU CEBEPHOI0
noaymapus 3a 2020 rox

BBEJIEHUE

B nHacrosimeM 0030pe mpencTaBlieH aHAINW3 aHOMAJIBHOCTH HEKOTOPBIX XapaKTEPHUCTHK
MUKIOHUYECKON M aHTULUKIOHNYECKOW aKTUBHOCTH, HaOIOAABIIEICS BO BHETPOITUIECKOH 30HE
CeBepHOro monymapus 3uMoi u jerom 2020 roma, a UMEHHO, TOBTOPSEMOCTH ITUKJIOHOB U
AQHTHULUKIIOHOB, MX TJIyOWHBI/BBICOTHI M TUIOmMaau. JlaHHbIe 0030pa TaKKe MO3BOJISIOT MOJTYyIHTh
MIPEJICTAaBJICHUE O JIOJTONEPUOJHBIX H3MEHEHUSAX IMKIOHWYECKON/aHTULMKIOHUYECKON
aktuBHOCTH 3a 1952-2020 rT. 17151 paccMaTpUBaEMbIX CE30HOB.

[IpuBoATCS OLIEHKH KaK CaMHUX XapaKTePUCTHK, TaK U UX aHOMAJIUK B BUJI€ OTKJIOHEHUS
OT HOpMBI (cpenHero 3a 0a3oBblii mepuon 1961-1990 rr.) u B A0dSX CTAaTUCTHKU MaciiTada
(cTaHIApTHOTO OTKJIOHEHHS, TaKXKe IOJYYeHHOro 3a 0a30BbIM MEpHoJ]) - HOPMHUPOBAaHHAas
aHOMaJIusl MO OTAENbHBIM pernoHaM. B KkauecTBe PErMOHOB BBIOpAHBI IIMPOTHO-IOJTOTHBIE
MPSIMOYTOJIbHUKH, PACIIOJIOKEHHBIE Ha CYIIe M HaJl aKBaTOPHEW OKEaHOB CEBEPHOTO MOIYIIApuUs
(pucynku 1, 2). Pernonsl BbIOMpanuch B 001acTAX MaKCHMaJbHOM MOBTOPSEMOCTH IHKIOHOB
(aHTULIMKIIOHOB) Kak B 1eJoM 3a mepuof ¢ 1951 roma, Tak M B NPOTHUBOMOJIOXKHBIX (hazax
BeAylux kiumatuueckux wmoj CeepHoro mnoaymapuss. OTMeTHM, 4TO HabOp pPErMoHOB

PA3IUYCH AJId HUKIIOHOB U aHTUIIUKJIIOHOB U JIA PA3JIMYHBIX CE30HOB.
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Pucynok 1 - Cxema pernoHOB /11 MOHUTOPHUHTA IUKJIOHUYECKON M aHTULIMKIOHUYECKOU
AKTUBHOCTH (3UMHHI CE30H)
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Pucynok 2 - CxeMa pernoHoOB 11 MOHUTOPUHTA UKJIOHUYECKON U AaHTHUIIUKIIOHHYECKO N
AKTUBHOCTH (JIETHUM CE30H)

[ToBTOPsIEMOCTH PACCUUTHIBACTCS KaK YHCIIO MUKJIOHO(aHTUIIMKIIOHO )-THEH, JeIEHHOE Ha
KOJIMYECTBO JTHEW B CE30HE IEHTPOB ITUKIOHOB/aHTUIIMKIOHOB, MMOMABIINX B 3aJaHHBIA PETHUOH,
U BbIpaXkaeTcs B MpoIeHTax (Ha rpadukax B A0JISIX €AUHUIIB). 3a OJJUH IUKJIOHO(QHTHIIMKIOHO)-
JIEHb MPUHUMAETCS J€Hb, KOTJa IEHTP BUXPs MOIMANAEeT B paccMaTpuBaeMblid peruoH. CpenHue
10 PETHOHY IUIOMIAAb WM TJIyOMHA MOJYYarOTCS TMPOCTBIM OCPEAHEHHEM COOTBETCTBYIOIINX
XapaKTEPUCTHK ITUKJIOHOB/aHTUIIMKIOHOB, 3a CPOKH, KOTJa IICHTPHI TOMAaJald B 3aJaHHBINA
peruoH. AHOMAaJIMK PACCUUTHIBAIOTCS 110 IAHHBIM PETHOHAIBHO 0000IEHHBIX BPEMEHHBIX PSJIOB
OTHOCHUTENBHO cpeaHux 3a 1961-1990 rr.

MeTtos, MCHOJIb30BaHHBIM I MACHTU(PUKAIIUKA ITMKIOHOB/aHTUIIMKIOHOB, OCHOBAaH Ha
TOM, YTO LUKIJIOH IPEACTaBIAECT CO00M yriybiaeHue (COOTBETCTBEHHO, aHTHIIMKIIOH — «KYIIOJD»)
n300apuIecKoi MMOBEPXHOCTHU (pucyHox 3). Brigensnuce OJTHOIIEHTPOBBIE
UUKIIOHBI/aHTUIIMKIOHBI, OTPaHUYEHHBIE 3aMKHYTOW H30TUIICON (M3orurca ypoBHS Zo Ha
PUCYHOK 3), BHYTPH KOTOPOH COAEPKHUTCA €IWHCTBEHHBIM MUHUMYM (IUI1 LHMKJIOHOB) WM
MaKCUMYM (1151 aHTULIMKIIOHOB).

Jliis o6nacti So pacCUUTHIBAIOTCS CIAEAYIOIINE XapaKTePUCTHKU:

- (fe, ) - xoopaMHATBI TEOMETPUUECKOTO IEHTpa: LIEHTpa TSHKECTH O00JIaCTH BHYTPHU

«MUHUMAaJIbHOTO» KOHTYpa;- Z¢ — 3HaueHue B 1eHtpe, rllM;- d = |Zc-Zo| - rinyOuHa (IUKIOH),

BBICOTA (aHTHIUKIOH), TIIM;- a = fxe sods — TIOIAp, MITH. KM-.



Pucynok 3 - Cxema k onpe/iefieHUI0 HUKIOHUYECKOH 00J1IacTH TI0 JAHHBIM OapruecKoi
toniorpaduu (a); To *e A8 aHTULHUKIOHNYECKoH obnactu (0).

LenTpsl B MOJSIX TEONMOTEHLHAada 3a IOCIEJI0BAaTENbHbIE CPOKH OOBEIUHSIOTCS B
TPAaeKTOPUU Ha OCHOBE aJIrOpuTMa «ONmXKailiero coceia» C JIOMOJHUTEIbHBIM YCIOBUEM
nepemenieHus He 6omee 600 KM 32 OAWH CPOK Ui MUKJIOHOB U 500 KM — ISl aHTUITUKIIOHOB.
ApXHMB TpacKTOPHH, COJACPKAIUA YKa3aHHBIC BBIINIC XaPAKTEPUCTHKH, (PUIBTPOBAJICS:
OCTaBJICHBI JIUILb T€ [IUKJIOHBI/aHTUIIUKIIOHBI, KOTOPbIE MPOCYILIECTBOBAIN HE MeHEee 6 CPOKOB.

Jns pacuera ucnonp3yroTcsi naHHble mojs reonoteHmmana H1000 u H500 peananuza

NCEP/NCAR [1] 3a 4 cpoka ¢ 1951 rona; cetka 2.5x2.5 rpagyca.

Oco6eHHOCTH BUXPEBOM aKTUBHOCTH B CeBEpHOM TOJTYIIIAPUH B 3UMHHMA CE30H.

B Tabnune 1 npuBeneHbl ocpeHEHHBIE TI0 BEIOPAHHBIM PErHOHAM 3HAYEHUS U aHOMAaJIUU
MOBTOPSEMOCTH, TIYyOMHBI M TIUIOMAAM LUKIOHOB Juisi 3uMbl 2019/20 rr. AnHamoruyHbie
XapaKTEPUCTHKH ISl aHTHITUKIIOHOB IPUBEICHBI B TabIuIIe 2.

B 2020 romy 3uMoii HUKIOHUYECKAsI aKTUBHOCTh B OOJIBIIMHCTBE PETHOHOB Oblja HIXKE
HOpMBL. Hanbonee kpyrmHble OTpUIIaTEIbHBIE AHOMAIUK TTOBTOPSIEMOCTH LIUKIOHOB OTMEYAllNCh
B IOxHo#t yactu EYP u B Ilpubantuke, ofHaKo IUKIOHBI 3€Ch ObLIM 0ojee TIIyOOKHMH I10
CpaBHEHHUIO ¢ HOpMOW. B To ke BpeMsa B TUXOM OoKkeaHe MOBTOPSIEMOCTh LIMKJIOHOB IPEBBIIIAA
HOpPMY (HOpMHUpOBaHHasi aHomanus coctaBuna 1.5-2.5 Hopmbl). B Cesepnoii uwactu EYP
MOBTOPSEMOCTh ObLIa OJIM3Ka K HOPME, U IIUKJIOHBI OTIMYAIUCh aHOMAJLHO MEHBIIIEH TTyOHMHOM.

HeOonpmmmu pasMepaMu OTIINYAINCH ITUKIIOHBI B CeBepHoﬁ AMCpI/IKC.



Tabmuua 1 - PernonansHo ocpeiHEHHBIE XapaKTEPUCTHKH LIUKIOHUYECKOH aKTUBHOCTHU B
CeepHoM mosymapuu s 3uMHero cezona 2019/20 rr.

V — aHOMaJIis B OTKJIOHEHMSIX OT cpeHero 3a nepuon 1961-1990 rr.,

W — aHoMaJivsl, HOpPMHUPOBaHHAsA Ha CTAHJAPTHOC OTKJIIOHCHUC

IToBTOpsIeMOCT ITnomans I'mybuna
Peruon VA,
F,% | vF, % wF A, MJ;H MJTH wA | D, rim VD, wD
KM ) TIIM
KM
Cenepran ATIanTHKa CeB 21 | <15 | <031 | 150 | <074 | -1.00 | 1195 | =77 | -031

(40-50° c.mr., 35-60° 3.11.)

CeBepHast ATJIaHTHKa

(58-65° .1, 25-40° 3.1.) 19 0.2 0.05 2.56 0.46 0.91 151.0 | 16.7 0.64

Cesepnas yacte EUP

(55-75° .., 37-57° B.11) 24 -0.7 -0.08 1.69 0.11 0.32 99.2 22.4 1.85

IOsxnast vacts EUP

(40-55° c.1mr, 37-57° B.1) 7 -6.4 | -1.22 1.48 0.21 0.81 37.6 | -13.2 | -1.48
[Tpubantuka

(54-60° c.mr., 15-35° B.11) 4 -4.0 | -1.19 [ 075 | -0.83 | -1.12 | 38.8 | -38.1 | -1.39
[IpuuepHoMoOpse

(42-47° 111, 33-43° B.1) 1 -0.8 | -0.52 | 3.62 2.06 2.38 70.0 13.6 0.43
Oo0ckast ryba

(60-70° c.u1., 70-85° B.11) 10 -0.7 | -0.18 1.88 0.40 0.61 78.1 9.2 0.40

CesepHas Amepuka

(60-65° c.mm., 78-90° 3.11.) 5 -4.0 -0.86 0.48 -0.68 -1.22 37.8 -19.5 -1.04
Tuxui okean
(45-55° c.im., 160-185° B.11.) 46 12.3 2.47 3.53 -0.25 -0.42 174.1 9.9 0.47
Tuxuii okean
(50-60° c.mm., 205-220° B.11.) 35 10.0 1.54 2.38 -0.25 -0.36 123.3 -2.1 -0.10

Tabnuma 2 - PernoHansHO OCpeAHCHHBIE XapaKTEPUCTHKN aHTUITUKIIOHUYECKON aKTUBHOCTH B
CeBepHOM mosymmapuu ajst 3umMHero ce3ona 2019/20 rr.

V — aHOMaJMs B OTKJIOHEHUAX OT cpennero 3a nepuod 1961-1990 rr.,

W — aHOMaJIHsI, HOPMUPOBAHHAS HAa CTAHIAPTHOE OTKJIOHEHUE

IToBTOpsieMOCTH IInomans BricoTa
PCFI/IOH A MJIH VA’ VD
F,% | vF, % wF > MIIH wA | D, rim i wD
KM ) TTIM

CeBepHast ATIaHTHKA CEB

(30-40° .1, 40-15° 3.1 30 4.1 0.42 520 | -0.32 | -0.37 | 6l1.6 0.8 0.08

CeBepHast ATIaHTHKA

(30-40° .1, 60-40° 3.1 12 1.2 0.28 4.16 | -0.23 | -0.23 57.7 6.7 0.60

Cesepnas vacts EUP

(55-75° .., 37-57° B.11) 0.2 7.0 | -1.56 | 0.99 | -1.44 | -096 | 20.0 | -32.8 | -1.47

Oxnas yacte EUP

(40-55° c.mr, 37-57° B.11) 18 6.8 1.54 1.52 | -0.70 | -0.81 31.1 -12.9 | -1.04

IOr Cubupu

(48-58° c.ur, 85-115° B.1.) 52 19.9 2.52 2.44 | -1.30 | -1.43 534 | -17.9 | -1.30

Cesepo-BocTok PO

(60-70° c.r, 130-150° B.1.) 19 2.6 0.23 1.76 0.16 0.40 26.5 | -0.38 | -0.06

Tuxwuii okean
(25-40 c.m., 220-240° B.11.) 37 9.6 1.17 3.07 0.38 0.59 47.7 11.5 1.56

Tuxwuii okean
(30-40° c.mmr., 150-190° B.11.) 36 16.1 1.91 3.90 0.48 0.65 56.2 8.4 0.85




[ToBTOpsiIEeMOCTh AHTUILIMKJIOHOB MPEBBIIIATA MHOTOJIETHUE 3HAYEHHS] BO BCEX PErHOHAX
CeepHoro nonymapusi, 3a uckiatodeHueM Ceepnoid yactu EUP, rjie aHTUIIUKIIOHBI K TOMY e
OKa3aJMCh MEHEE «MOITHBIMUY», YeM O00BbIYHO. [ToBBINICHHAS AHTUIMKIOHWYECKAs aKTUBHOCTH
Habmonanace B FOxnoit wactu EYP, na FOre Cubupm, a takxke B 00oux permoHax Tuxoro
OKeaHa. 3HAYMTEJbHBIC OTPHIIATEIIbHbIC aHOMAJIUK (TPEBBIIABIINE CTAHAAPTHOE OTKJIOHECHHE)
otMeuanuch Ha tore EUP mns BeicoThl anTMnMKIOHOB M Ha FOre Cubupu st BBICOTHI U
momaau. Hambosee «BBICOKMMH» O CPAaBHEHHIO C HOPMOUM OBUIM aHTUIMKIOHBI B Tuxom
okeane B 30He 25-40° c.u1., 220-240° B.1.

Ha pucynkax 4, 5 npuBeneHbl BpEeMEHHBIE PSIIbI CE30HHBIX OIIEHOK IOBTOPSEMOCTH
(OTHOIIIEHUE KOJIMYECTBA JHEH, KOTJa EHTP IUKIOHA HAXOUJICS B paCCMaTPUBAEMOM PETHOHE
K CYMMapHOMY YHCJIy JHEH B CE30HE) IIMKJIOHOB I PETHOHOB CEBEpHOro mosymapus. Ha
puUCyHKax 6, 7 TpencTaBieHbl AaHAJIOTHYHBIE BPEMEHHBIC POl JUISI  AHTHIIMKIOHOB.
JIOTIOJTHUTENBHO MOKa3aHbl |1-meTHUE CKONb3sIuMe CpeaHre, KOTOPhIE TO3BOJISIIOT MPOCIEIUTh
KoJIeOaHUsI aHATTU3UPYEMOU XapaKTEPUCTHKHU.

B wu3MeHeHHAX TMOBTOPSEMOCTH IHUKJIOHOB B OOJBIIUHCTBE pernoHOoB CeBepHO
Atnantuku U CeBepHOUl yacTu TUXOro okeaHa OJHOHAINPABJICHHBIE TEHACHIIMU HE BBISBICHBI.
Uckmrouenne cocraisier o0macth Tuxoro okeana (50-60° c.mr., 205-220° B.1.), TIe OTMEUYaeTCs
cnaboe yMEHbBIIICHUE TIOBTOPSEMOCTH Ha BeceM nepuojae 1952-2020 rr. (pucyHOK 41).

B Cesepnoit Atnantuke (40-50 c.m1., 35-60 3.71.) HaMMEHbIIIasi TOBTOPSEMOCTh IIUKJIOHOB
oTMeyanachk B cepeaude 1980-x, 3aTeM Havayicsl poCT, MPOAoJDKaBIIMica 10 cepeaunbl 2000-x.
B nmocnennee necsatuieTre MUKIOHAYECKAss aKTHBHOCTh B pErHOHE ociiabeBaeT (pucyHok 4a). K
3anany ot Mcnanmuu (58-65° c.r., 25-40° 3.1.) u B Tuxom okeane B oonactu (45-55° c.m1., 160-
185° B.11.), BoIpaskeHHBIE KOJIe0aHHs HE MPOCIekKUBAIUChE. OTMETHUM, YTO B MOCJIEIHEM PErHOHE
B 2019 u 2020 rr. oTMeyajauch MaKCUMAaJIbHbIE 3a PacCMaTpUBAEMbld TEPUOJ 3HAYCHUS
MMOBTOPSIEMOCTH 3UMHHUX ITUKIJIOHOB.

Ha ceBepe EUP (pucyHok 5a) moBbIllIeHHAs MOBTOPSIEMOCTh ITUKIOHOB Halnoanach B
koH1e 1950-x — nawane 1960-x u ¢ cepeaunbl 1980-x mo xonna 1990-x. C nawana 2000-x
MOBTOPSIEMOCTh IIMKJIOHOB yMeHbIIaerca. B  rokHoit monoBune EUP (pucynok 50)
JONTONEPHOIHbIE HM3MEHEHHS] LUKIOHHMYECKON aKTUBHOCTU XapaKTepU3YyIOTCS HEOOIbIIUM
poctoM ¢ cepenunbl 1970-x no cepeaunsl 1980-x, 3aTem yobiBanue 10 cepeaunsl 1990-x, mocne
4ero BhIpaK€HHbIE KoseOaHus He mpociexkuBaoTcs. B [lpubantuke (pucyHok 51) BBIpasKEHHBIX
JONTOMEPHOIHBIX TEHACHIM He Habmomaercs. [IpocnexxuBaroTcs KoliebaHHsl C¢ TEPUOAOM
okono 2-x pecatuieruil. B OOckoit Tyde (pUCYHOK 5ST) TMOBBINIEHHAS ITUKIOHUYECKAsS
aKTUBHOCTH OTMeYanach ¢ cepeaunbl 1970-x no konna 1980-x. B Uepnomopse (pucyHoOK 5B), 1O

CpPaBHCHHIO C APYIrUMHU paCCMATPUBACMBIMH PETHOHAMHU, LTUKIIOHBI 3UMOM Ha6J'IIO,Z[aIOTCSI peiKe.



KonunuectBo 1ukiioHO-aHEN ymenbangoch ¢ Hadana 1980-x no cepeaunbl 1990-x, 3aTtem crasno

yBenuuuBatbcsi. B CeBepHoil Amepuke (PUCYHOK S5€) MEpHOJ MOBBIIMIEHHON HUKIOHUYECKOU

aKTUBHOCTH oTMeuascst oT cepenunbl 1980-x no cepennnbl 2000-x, 3aTeM Haydascs MeIICHHbBIN

ciian.
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Pucynok 4 - [ToBTOpsieMOCTh HUKIOHOB (J0J1s1 IUKJIOHO-THEH B CE30HE € IIECHTPOM LIMKIIOHA HaJ]

PETUOHOM:

HMHUKIJIIOHO-IHHU CYHUTAIOTCA C KPATHOCTBIO YHCJIa OJHOBPEMCHHO Ha6JIIOI[a€MBIX

ueHTpoB) 3umoit 2019/20 rr. qis peruoHoB CeBepHON ATIAHTHKU U ceBepHOi yacTu Tuxoro

OKCaHa
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Pucynok 5 - IIoBTOpsieMOCTh HMKIIOHOB B KOHTUHEHTAJIbHBIX PETMOHAX ceBepHOU EBpazuu u
ceBepHOU AMmepuku s 3umMHero cezona 2019/20 rr.



B usmeHeHusx noBropsseMoCTH aHTULUKIOHOB B CeBepHoil ATnantuke (30-40° c.m1., 15-
40° 3.1.) oTMewarorcs kojebanust c¢ mepuogoM 30-40 ner (pucyHok 6a). MakcUMyMBbI
noBTopsieMoctu Habmomanuck B 1961 u 2014 rr., B mocienHue 6 JieT aHTUIUKIOHHYECKAs
aKTUBHOCTH B pernone ociabesana. B Ceepoarnantuueckoit obmactu 30-40° c.mr., 40-60° 3.1.
BBIPQ)KCHHBIX HW3MEHEHHH He HabmromaeTcs. MOXHO OTMETUTh OTMEYAaeTcsi HEKOTOpOe

YBEITUYCHHUE TTOBTOPAEMOCTH B cepeanHe 1980-x rr. (pucyHoK 60).
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Pucynox 6 - [ToBTOpsieMOCTh aHTULIMKIIOHOB (0151 aHTUIIMKIIOHO-/THEH B CE€30HE C LIEHTPOM
AHTUIIMKJIOHA HAJl PETUOHOM: aHTHIIMKIOHO-JHU CUUTAIOTCS C KPATHOCTBIO YHCIA
OJIHOBPEMEHHO Ha0I0aeMbIX IeHTpoB) 3uMoit 2019/20 rr. muia peruoHos CeBepHoOit
ATIIaHTUKH U ceBepHOM YacTu Tuxoro okeaHna



B u3meHeHusX MOBTOPSAEMOCTH aHTULMKIOHOB B TuxookeaHckom cekrope 25-40° c.u.,
220-240° B.1. oOHapyKUBaIOTCs KoJebaHusi ¢ MakcuMyMoM B 1970-e u munumymom B 1980-e. B
obmactu 30-40° c.m., 150-190° B.A. MOBBIIICHHBIE 3HAYEHUS MOBTOPSAEMOCTH AHTHUIIMKIOHOB
Habmonamuck B 1960-e u B koHme 1980-x — nHawane 1990-x. C cepemunbsl 2000-x B o6oux

peruoHax OTMEHYacTCs YBCIIMUYCHUC IMTOBTOPACMOCTH aHTUIIMKIIOHOB.
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Pucynoxk 7 - [ToBTOpsieMOCTbh aHTUIIUKIOHOB B KOHTHHEHTAJIbHBIX PETHOHAX
ceBepHol EBpazuu i 3umuero cezona 2019/20 rr.

B ceBepubix u 10xHBIX peruonax EUP (pucyHok 7a, 70) MOBTOPSIEMOCTh aHTUIIUKIOHOB
noBbllieHa B KoHue 1960-x rr. Bropoit makcumym HabGmromaercst B koHue 2000-x. Ha rore
Cubupu (pucyHOK 7B) TMpPOCIEKHUBAIOTCA KOJEOAHUS TOBTOPSEMOCTH AHTULUKIOHOB C
nepuogoM okoso 20 ser. OcoOeHHOCTBIO psjia MOBTOPSIEMOCTH AHTULUKIOHOB Ha CeBepo-

BocToke Poccum (pucyHok 7r) siBisiercs pe3kuil pocT B 1950-60-e IT. U CTONB K€ pe3Koe



yMeHbIIeHue ¢ Hayana 1960-x no nagana 1980-x. B nmocnennee 30-nerue nabmomaercs ciaboe

YBCJINYCHHUC ITOBTOPACMOCTU aHTHULIUKIIOHOB.

OcoGeHHOCTH BUXPEBOW aKTHBHOCTH B CEBEPHOM IOJIYIIAPUH B JIETHHH CE30H.

B Tabnuue 3 npuBeneHbl oCpeIHEHHBIE TT0 BEIOPAHHBIM PErMoOHaM 3HAYCHUSI U aHOMaJINHU
MOBTOPSIEMOCTH, TJIYyOWHBI W IUIOMAJAM [HUKIOHOB Juisi 3uMbl 2019/20 tr. AHamorudyHbIe

XapaKTCPUCTUKHU JI1 aHTUIIUKIIOHOB ITPUBC/ICHBI B Ta6J'[I/III€ 4,

Tabnuna 3 - PernonanbHo ocpeTHEHHbIE XapaKTEPUCTUKU LIUKIIOHUYECKON aKTUBHOCTH B
CeBepHoM momymapuu ajst geTHero cezona 2020 r.

V — aHOMaJis B OTKJIOHEHMSIX OT cpegHero 3a nepuof 1961-1990 rr.,

W — aHOMaJIMs, HOPMHUPOBAHHAA HA CTAHAAPTHOC OTKIIOHCHHC

IToBTOpsIEMOCTH IInomans ['myOuna
A
Peruon A | o vD
F,% | vF, % wF > MJTH wA | D, rim ’ wD
KM o I'TIM

CeBepHast ATJIaHTHKa CEB

(58-65° .1, 40-15° 3.1 24 2.4 0.40 2.00 0.36 1.23 93.8 10.7 0.79

CeBepHast ATJIaHTHKa

(46-58° .., 33-7°3.11) 24 24 0.42 3.29 1.48 3.59 | 1275 | 48.0 2.90

Cesepnas yacts EUP

(55-75° .., 36-57° B.11) 21 -1.7 | -0.25 1.21 -0.03 | -0.12 | 48.5 -1.6 -0.19

1Oxnas yacte EUP

(40-55° .11, 36-57° B.11) 7 46 | -1.11 0.68 | -0.03 | -0.15 | 31.1 1.2 0.15

Cpennsisi Cubupb

(55-75° .., 90-107° B.1) 18 0.4 -0.05 1.28 0.19 0.76 45.7 2.2 0.25

IOr Jlanbrero Boctoka PO

(47-55° .11, 99-134° B.1) 37 8.9 0.86 1.76 0.22 0.68 44.9 -4.8 -0.68

Kypunsckue octpoBa

(44-52° c.u., 147-157° B.1) 6 0 0 0.63 -0.80 | -1.48 41.0 -12.7 | -0.80
Cesepo-BocTok Kanaapt

(50-60° c.mm., 85-60° 3.11.) 28 2.6 -0.46 2.79 0.80 2.38 94.2 20.1 1.90
Tuxuii okean

(45-60° c.m., 170-193° B.11.) 42 0.3 0.04 2.12 0.18 0.63 91.6 13.1 1.20
Tuxuii okean

(50-60° c.m., 205-223° B.11.) 26 54 0.80 1.46 0.04 0.14 51.1 -8.4 -0.65

Cpenu paccMaTpuBaeMbIX PErMOHOB HaHOOJIbILAs CPEHSSE MHOTOJIETHSSL IOBTOPSIEMOCTh
LIUKJIOHOB Habmoaanack B CeBepHoit ATnanTuke B paiione Mcnanauu u B Tuxom okeaHe BOIM3H
AJleyTCKHX OCTPOBOB, @ aHTHIIMKIIOHOB - Ha BOCTOKe THXOro okeaHa B IIMPOTHOM 30He (35-45°
c.ai.) U B ueHrpe CeBepHOW ATIAHTUKH, TO €CTh BOJM3U JIOKAJU3aLMM LEHTPOB AEHCTBUS
aTMocgepbl Ha KIMMaTHYECKUX KapTaxX MPU3EMHOTO JaBJICHUS.

Jlerom 2020 roma TOBBIIIEHHAas LMKIOHWYECKas AaKTHUBHOCTh HaONtoJanach B

Tuxookeanckom cektope (45-60 c.mr., 205-223 B.n.) u Ha tore JlameHero Boctoka Poccum.



Heckonpko MEHBIIHE II0 BEIMYHUHE II0JIOKHTCIBHBIC aHOMAaJIMHU MOBTOPACMOCTU LUKIIOHOB
OTMCHAJIMCh B CCBCPHLIX PCETHUOHAX ATnaHTHKH. ]_II/IKHOHBI 3J€Ch OTINYAJIUCh AaHOMAaJIbBHO
OONBIION TUIOMIANBI0O W TIIyOMHOU: B 30HE (46-58° c.m., 33-7° 3.1.) aHOManuu TIyOHHBI
IIPEBBIILIAIN 2 CTAaHJAPTHBIX OTKJIIOHEHMS, @ aHOMAJIUH Iuomaau — 3; B cekrope (58-65° c.u1., 40-

15° 3.1.) aHOMaMs IJIOIAN TaKKe Oblia OOJIbIIE CTAaHIAPTHOTO OTKJIOHEHHUS.

Tabmuua 4 - PernoHaibHO OCpeTHEHHBIE XapaKTePUCTHKH aHTHIUKIOHUYECKON aKTUBHOCTHU B
CeBepHoM nomymapuu ajst getHero cezona 2020 r.

V — aHOMaJIis B OTKJIOHEHMSIX OT cpegHero 3a nepuot 1961-1990 rr.,

W — aHOMaJIMs, HOPMHUPOBAHHAA HAa CTAHAAPTHOC OTKIIOHCHHC

IToBTOpsieMOCTB [Tnomans Beicora
Pernon A, MIH vA, vD
F,% | vF, % wF > MJTH wA | D, rim ’ wD
KM o ITIM

CeBepHast ATJIaHTHKa

(30-40° c.1mr, 50-20° 3.1.) 49 5.2 0.53 7.09 0.33 0.34 56.9 3.7 0.46

CesepHoe IIpuuepHomMopse

(43-49° c.11., 25-40° B.11) 5 -5.9 -1.07 1.14 | -0.16 | -0.35 20.0 -3.9 -0.80

Lientp EUP

(50-60° c.u1., 38-54° B.11) 16 5.0 1.19 1.60 | -0.22 | -0.40 | 35.7 0.8 0.10

IOr 3ananHoit Cubupu

(51-59° c.u1., 60-77° B.11) 11 1.1 0.31 2.18 0.41 0.75 42.0 4.2 0.43

Baiikanbckuil pernoxn

(48-58° c.r., 91-110° B.1.) 13 -3.3 -0.57 | 0.69 | 043 | -1.49 | 224 | -11.3 | -1.75

CesepHas AMepuka

(37-46° c.mr., 246-270° B.1.) 14 -2.6 -0.43 0.70 | -0.55 | -1.95 21.6 -6.1 -1.56

Oxotckoe Mope

(45-58° e, 144-151°B.1.) 8 -0.1 -0.03 1.55 0.29 0.78 28.7 2.9 0.50

Tuxuii okean

(35-45° c.mw., 175-200° B.1.) 23 0.4 0.05 6.27 | -1.15 | -0.55 57.4 -9.0 -0.68

Tuxuii okean

(35-45° .11, 200-225° B.11.) 64 16.0 1.74 9.26 0.84 0.81 86.7 9.2 0.93

3HaYUTENbHbIE OTPUIATENIbHBIE AHOMAIMM MOBTOPSEMOCTH IMKJIOHOB (TPEBBIIIAIONINE
CTaHJIapTHOE OTKJIOHEHHE) HaOMIoJalIuCh B IKHOM YacTH eBporelickod yactu Poccun,
MEHbIINE — B CeBepHOM uyacTH. Takke TMOHMKEHHAs IMKIOHWYECKass aKTUBHOCTh
MpOCIeXUBallach B pailoHe mosyoctpoa Jlabpagop, mpu 3TOM IUIOMIAAs U TIyOHHA IIUKIOHOB
3HAYUTENIBHO TMPEBBINIATH CBOM CPEJAHHE MHOTOJICTHHE 3HAueHUs (HOPMUPOBAHHBIE aHOMAIUU
coctaBrmsin 2.38 u 1.90 cooTrBercTBeHHO). B paiione KypuinbCkux OCTPOBOB OTMEUalIHCh
HauOoJIbIINE OTpULIATENbHBIE aHOMAJIMM Pa3MEpPOB LMKIOHOB, 0coOeHHO miomianu. Cuenyer
OTMETHTbh, 4TO B Tuxookeanckom cekrope (45-60° c.mr., 170-193° B.n.) rayOMHa IMKIOHOB
0oJiee 4eM Ha CTaHJIApPTHOE OTKJIOHEHHE MPEBbIIIATA HOPMY.

Ananmu3 naHHBIX TaOnuubl 4 TOKa3plBae€T, 4YTO HamOOJblIas aHOMAaJIbHOCTb
AQHTULUKIOHUYECKON aKTMBHOCTH (QaHOMAaJIMM TOBTOPSIEMOCTH TPEBBINIATN CTaHJIApTHOE

OTKJIOHEHHUE) MPUXOAUTCS Ha cienyrolie peruonsl: Tuxookeanckuii cexrop (35-45° c.m., 200-



225° B.n.), uentp EYP u ceepnoe IlpuyepHomopne. B mepBbIX IBYX pernoHax aHOMalluu
MOBTOPSEMOCTH OBLIH TMOJIOKUTEIBHBIMHU, a B ceBepHOM [IpudyepHOMOphE — OTpUIATEIBHBIMH
(31ech pa3mMepbl aHTULIMKIOHOB TaKXe He NpeBblain HopMmy). B Tuxom okeane (B 30He 35-45°
c.ur., 200-225° B.1.) aHTULMKIOHBI OTMEYAJIUCH OOJIBIIYI0 YacThb CE€30HA U COIPOBOXKJIAIHCH
HanOOJIBIIMMH TIOJI0KUTEIHHBIMA AHOMAJIMSIMH TUIOIAIN Y BBICOTHI.

Haubosiee kpymHble OTpHIIATENbHBIE AHOMAIWH IUIOMIAAM M BBICOTH AHTHIIMKIOHOB
(cocraBnsBue 1.5-1.9 craHmapTHOro OTKJIOHEHHS) HAONIOAAIUCh B LEHTPAJbHOM YacTH
CesepHoit Amepuku u B balikanbckom pervone. [lnomaas aHTUIIMKIOHOB 3aMETHO TTPEBbBIIIAIA
HOpMYy Haja OXOTCKMM MopeM U Ha tore 3amanHoil CuOupu ¢ HOPMHUPOBAHHBIMU aHOMAIUSIMU
0.75-0.78 (Tabnuia 4).

Ha pucynkax 8, 9 mpuBeneHsl BpeMEHHBIE PsiIbl CE30HHBIX OLIEHOK MOBTOPSIEMOCTH
(OTHOILIEHUE KOJIMYECTBA JHEH, KOrAa HEHTP LMKIOHA HAaXOJWICA B pacCMaTpUBaeMOM PETHOHE
K CyMMapHOMY 4YMCIy JHEH B CE30HE) LMKIOHOB ISl PETHMOHOB CEeBEpHOTo mnosymapus. Ha
pucynkax 10, 11 mpeacraBieHsl aHAJIOTHYHBIE BPEMEHHBIE PSABl I AHTUIUKIOHOB.
JIOTIOJTHUTENBHO MOKa3aHbl | 1-meTHUE CKONb3sImue CpeaHre, KOTOPhIE TO3BOJISIIOT MPOCIEIUTh
KoJieOaHusl aHAIU3UPYEMON XapaKTePUCTUKH.

B xonme moBTopsiemMocTH TMKIOHOB B cektope (58-65° c.m., 40-15° 3.1.) CeBepHoit
ATnaHTUKHA OOHAPYKUBAIOTCS KojeObaHus ¢ MmakcumymaMu B kKoHIE 1960-x u B 2000-¢ roas! u
MuHIMyMaMm# B Hadasie 1980-x u B 2010-x rT. (pucyHok 8a). K 10ro-BoCTOKy OTCIO/1a, B 30HE
(46-58° c.mr1., 33-7° 3.1.) MOBTOPSIEMOCTh IMKJIOHOB yMEHbIIaach ¢ Havdana 1960-x romoB 1o
cepenunbl 1970-x, B mocnenmyromue 35 jeT HaOmMOJacs BBIPAKECHHBIM pocT. B mocnemHee
JeCSITUIIETHE OTMEYAETCsl YMEHbIIIEHUE YKciia IUKIIOHO-THeH (prucyHOK 80).

B Tuxom okeaHe B paiioHe AJICYyTCKHX OCTPOBOB (PHUCYHOK &r) HaOII0maeTcs pocT
MOBTOPSEMOCTH LIMKJIOHOB 10 cepeannbl 1980-x IT., 3aTeM MOYTH MOHOTOHHOE YMEHBIICHHE /10
konma 2000-x. B 3amuBe Ausicka (pUCYHOK 81) B CpeHEM IHMKJIOHBI BCTPEUAIOTCS peke. X0
CTJIQ)KEeHHON KPUBOW CBHJIETENBCTBYET O CYIIECTBOBAHMH KOJIeOaHUN HEOONBIION aMIUTUTY/IBI C
nepuogoM ~20 net. YObIBaHHE KOJTUYECTBA IIUKIOHO-IHEH 37IeCh HA4aJ0Ch HECKOJIBKO TMO3KEe —
B Hauaze 2000-x rr.

N3 Bcex paccmaTpuBaeMbIX perioHOB Ha Kypuibckiie 0cTpoBa MPUXOAUTCS HAaUMEHbIIee
KOJIMYECTBO JHEH C UUKIOHAMU (PUCYHOK 8B). XOJ CrJIaKeHHOM KPHBOW YKasbIBaeT Ha
cyliecTBoBaHue KkoneOaHuii ¢ mepuomom oxono 30 ner. B nernue cesonnr 2018-2019 rr.

IMUKJIIOHHNYCCKass aKTUBHOCTD 34CCh OblTa OJM3Ka K MAaKCHMaJIbHOM.
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Pucynox 8 - [ToBTOpsieMOCTb IIUKJIOHOB (J10J151 LIMKJIOHO-/HEH B CE30HE € LIEHTPOM IIMKJIOHA HaJl
PErMOHOM: LIMKJIOHO-THU CYMTAOTCS C KPATHOCTBIO YHCIIA OJHOBPEMEHHO HA0JI0aeMbIX
ueHTpoB) seroM 2020 rona uist peruoHoB CeBepHOM ATIAHTUKU U CEBEPHOM YacTH Tuxoro
OKeaHa



Ha cesepe EBpomnelickoit yactu Poccun B JE€THUN CE30H OTMEUYAKOTCS JIOJITONEPUOIHBIC
KoJieOaHusl MMOBTOPSIEMOCTH ITUKIIOHOB ¢ mepuoaoM okoiio 40 net (pucynok 9a). B mocnennee

ACCATUIICTHC OTMCHACTCA YCUJICHUC HHKHOHHHGCKOﬁ AKTUBHOCTH.
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Pucynok 9 - I1oBTOpsieMOCTh HMKJIOHOB B KOHTUHEHTAIbHBIX PETHOHAX
ceBepHol EBpazuu u CeBepHoil AMepuku aiis aeTHero ce3ona 2020 roaa



B roxHoii monoBuHe EYP nukioHbl HAOMIOMAIOTCS peXe, U AOIATONEePHOIHbIE KOJIeOaHUs
WX TIOBTOPSEMOCTH BBIpaXEHBI ciiabee, 4yeM Ha ceBepe (pucyHok 90). IloBblieHHAS
LUUKJIOHWYECKass aKTUBHOCTh OTMedasiach B mepuoi ¢ cepeaunsl 1970-x no konma 1980-x.
Haubospiee 4ncno UMKIOHO-AHEW B ce3oHe Obuto B 2012 roay, mocie 4ero HaMmeTHIIach
TEHJICHLIUS K UX YMEHBIICHUIO.

B pernone Cpenusis Cubupp (cexrtop 55-75° c.am., 90-107° B.n.) oTmeuaercs poct
MOBTOPSIEMOCTH LUKIOHOB B 1955-1975 rr., mocine uero BbIpaXEHHbIX TEHACHLIMM He
HaOmomaercs BIUIOTh 10 KoHma 2000-x (pucyHok 9B). Ilocnemnme 10 ner nHabmromaercs
HEKOTOpOE ocnabieHne MUKIOHUIECKON aKTUBHOCTH.

OCc00OEHHOCThI0 MHOTOJIETHUX W3MEHEHUHN MOBTOPSEMOCTH IUKIOHUYECKONW aKTUBHOCTH
Ha tore JlanpHero BocToka Poccuu siBiisieTcst ckaukooOpa3HbI poCT B epuo ¢ cepenuusl 1970-
x 110 kKoHIa 1980-x rT., mociie 4ero BEIpaKEHHBIX TeHICHIIUN He HaOmogaeTcs (pUCyHOK 9r).

B Cesepnoii AMmepuke B paifoHe moiiyoctpoBa JlaGpamop nM3MeHEHUsS MOBTOPSIEMOCTH
[UKJIOHOB XapaKTEpHU3YIOTCs cladbiM yObiBaHueM ¢ Havana 1960-x no cepenunbl 1980-x rT. 1
MOCJEAYIONMM TaKUM JK€ CJIa0bIM POCTOM, MPOIOKAIONIAMCS JO HACTOSIIETO BPEMEHHU
(pucynox 9m).

B unentpansnHoit wactm CeBepHoit AtmanTtuku (pucyHok 10a) pgonromepuoaHbIe
TEHJCHIIMM XapaKTePU3YIOTCS PE3KUM OCIableHUEM aHTHIMKIOHUYECKOW aKTHUBHOCTU C
cepeaunbl 1960-x rogoB A0 cepearHbl 1970-x U MOCHEAYIONMM CTOJb K€ PE3KUM POCTOM 0
cepeaunbl 1990-x. B 2010-e rr. BHOBb HaMETHJIACh TEHJCHLMS K YBEJIMYCHUIO 4YHUCIA
AHTUIUKIIOHO-THEMN.

N3meHeHust mOBTOPSIEMOCTH aHTULIMKIIOHOB HaJl akBaTopueir OXOTCKOro Mops (pUCYHOK
100) xapakTepu3yrTcs TEHICHIMEH K YMEHBIICHHIO (C HEKOTOPBhIM 3ameiyieHueM B 1980-e
rojpl) BO BTOpoW mosioBuHe 20-r0 Beka M OTCYTCTBUEM JOJITOTEPUOJHBIX TEHACHLIMNA B
nociaenuue 20 jer.

B peruonax, pacronoxeHHbIX Haj akBatopueil Tuxoro okeana (pucynku 108, 10r),
BBIPOKEHHBIX KOJIEOAHHHM B psAgaxX MOBTOPSEMOCTH AHTHIIMKIOHOB HEe HAONIOJaeTCs C Hauyaja
1980-x ronos. B 1960-70-¢ rr. oTMeUaNuCh TEHJACHIIMM MPOTUBOIOJIOAKHOIO 3HAKa: B CEKTOPE
35-45° c.m1., 175-200° B.1. 4MCIO aHTUIUKIOHO-IAHEH YBEJIMYMBAIOCH, & K BOCTOKY OT HEro (B
peruone 35-45° c.ur., 200-225° B.11.) — yMEHBIIANOCH.

Ha eBpometickoit yactu Poccun (pucyHok 116) B psigax mOBTOPSIEMOCTH aHTHIIMKIOHOB
MPOCTEKUBAIOTCS KosebaHus ¢ nmepuoaoM okoio 30 net. Haubomnee 4acTo 1eToM aHTHITMKIOHBI
otMevyanuch B 60-e ronasl U B KoHIe 1990-x rr. B mocnemHee necsTuieTve HaOIIOIaeTCs

YBCINYCHHUC ITOBTOPACMOCTU aHTULIUKIIOHOB.



B peruone Cesepnoe [IpuuepHomopse (pucyHok 11a) Ha Bcem mepuone 1952-2020 rr.
OoTMe4YaeTcsi yObIBaHHE MOBTOPSIEMOCTH aHTULUKIIOHOB, 0COOEHHO 3aMeTHoe B 1960-x - Havaie

1970-x rr.
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Pucynok 10 - [ToBropsiemocTs aHTUIIMKIOHOB JieToM 2020 rosa Juist peruoHOB
CeBepHOil ATIaHTUKH U CeBEpHOM yacTh Tuxoro oxeana

B xonme moBTOpsieMOCTM aHTULMKIOHOB B 3amaaHoil Cubupm (pucyHox 11B)
oOHapyxuBaeTcss KojebaHus ¢ MakcumMymMamMu B koHie 1980-x rr. u B Hauane 2010-x u
MHUHHUMYyMaMH B cepennHe 1960-x ronos u B Havane 2000-x.

OCOOEeHHOCTBIO psAJla MOBTOPSIEMOCTH aHTUIMKIOHOB B baliKaabCKOM pernoHe (pUCyHOK

11r) sBnsiercs peskoe yBennuenue B 1950-1970-e roast u 6onee cnabdoe - B 1980-1990-e.



Ha tepputopun Ceepnoii Amepuku B cexktope 37-46° c.i1., 246-270° B.J1. BbIpaXXKE€HHBIX

JOJITONEPHOTHBIX TEHACHIINI He Habmoaaercs (pucyHok 11).
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Pucynoxk 11 - I[IoBTOpsieMOCTh aHTULIMKJIOHOB B KOHTUHEHTAJIBHBIX PETMOHAX
ceBepHoii EBpasun u CeBepHoil AMepuku A jetHero cezoHa 2020 rona



MOKHO 3aMETUTh MEPUOJ MOHUKEHHON AHTHULMKIOHWYECKOW aKTMBHOCTH B CEpPEIUHE
1970-x romoB u mepuoj ee ycuieHus, HavaBmuics B cepenuHe 2000-X. AHalOrU4yHbIC
Kosebanus orMedarorcsi B neHTpe CeBepHOl ATnanTuku (pucyHok 10a), TOJBKO TaM poCT

MTOBTOPSAEMOCTH aHTUIMKIOHOB B 2000-€ ro/ibl Hayasicsi HEMHOTO TT03XKeE.
CIIMCOK UCIIOJIb30BAHHBIX HCTOYHUKOB

1. Kalnay et al. 1996. The NCEP/NCAR 40-year reanalysis project // Bull. Amer. Meteor.
Soc.- 1996. - Vol. 77. - P. 437-470.



