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[ToyueHbI KOJIIYECTBEHHDIE OL[EHKN PErHOHAIBHBIX 0COOEHHOCTEN pacIpeesieHusl MOBTOPSIEMOCTH HKCTPEMAb-
HBIX aHOMAJIHIT TeMIIEPATyPhl, OCAJKOB I BETPa B 3MMHIE MeCSIbl BO BHETPONUYECcKoil 30He CeBEPHOTO MOJYIIAPUSI,
CBSI3aHHBIE € pexXuMaMu arMocdepHol 1upkyasiun (nanee pexxum) B EBpo-ATiaHTHUECKOM peruone. MeTogoM
KJIACTEPHOTO aHA/IN3a R-CPeHUX MO CYTOYHBIM TIOJISIM BBICOTBI TeOTOTeHIMaMa peanain3a ERAS 3a 1979—2021 rr.
BbIJIeJIEHbI YeThIpe Hambosiee XapaKTEPHBIX 3UMHUX PeXUMa MUPKY/IAu atMocdepbl B EBpo-ATIaHTHYECKOM pe-
ruone, coorsercryiomue Cesepoarianruueckomy konebannio (CAK) B monoxurensuoit (CAK+) u orpunaresb-
noit (CAK-) (asax, cKaHAMHABCKOMY GJOKUHTY U PEKUMY C aHOMaJbHO BBICOKUM jgaBieHueM Haja CeBepHOi AT-
JIAHTUKON 1 HU3KuM Haja EBpomoii. [IpoaHa n3npoBaHbl TPEH/IBI TOBTOPSEMOCTH U CTPYKTYPHI PEKUMOB. PesKuMbI
CAK+ n CAK- okasajuch HeCHMMeTPUYHBIMM 110 IPOCTPAHCTBEHHOI CTPYKType € CYLIeCTBEHHO pa3HoOil HOBTO-
paemoctbio (33 u 19% coorBercTBeHHO). HecuMMETPUYHOCTHIO XapaKTePU3YIOTCA U CBSI3aHHBIE ¢ HUMH IOJS 9KC-
TPeMaJbHBIX MOTOTHBIX aHoMamuil. /[ BceX PEKUMOB OTMeYaeTCss HECUMMETPUYHBIN OTKJNK MOBTOPSEMOCTH IO-
JIOKUTENBHBIX 1 OTPUIIATENHHBIX AaHOMATUI TeMIEPATypbl. 3a WCCJIeIyeMbIil MepUuoj He OTMEYEHO CTATHCTUIECKH
3HAYMMbBIX TPEHIOB CE30HHOW MOBTOPSEMOCTH PEKUMOB, a TaKKe 3HAYNMbBIX TPEHIOB CPEIHUX CE30HHBIX MOJIei
PEKUMOB B 00JIACTH 9KCTPEMYMOB aHOMAJHI BBICOTHI eOMOTEHIHATA. JTO MOXKET CBUAETETbCTBOBATH 00 yCTOHUM-
BOCTH [aHHBIX PEXKMMOB B COBDEMEHHBIX YCJOBUSIX U3MEHEHUS KJIUMara.

Kntouesvie cnoea: armocdepHas HUPKYJIAIMA, MOTOJHbIE PEKHUMBI, KJIacTepU3alus, IIOTOJHbIE AHOMAJUM,
CeBepoatnanTinueckoe kosebanne, EBpo-ArimanTudeckuii peruos; atmospheric circulation, weather regimes, clus-

ter analysis, weather anomalies, North-Atlantic Oscillation, Euro-Atlantics.
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BepxXHOCTH OKeaHOB [1]. DTa m3MeH4YMBOCTH 0O6Jajaer
oTIpe/ieJIEHHO! TIPOCTPAHCTBEHHO-BPEMEHHOH CTPYKTY-
POIi, 9aCTO OIMICHIBAEMON C TOMOIIBIO IUPKYJISIIIOHHBIX
MoJ [2] — TUIUYHBIX CTPYKTYP aHOMAIUii 6GapuvecKux
moJielt, n3MeHeHUsI KOTOPBIX COCTABJISTIOT CYIIeCTBEHHYTO
4acTh 061eil M3MEHYNBOCTH LUPKY AU (Kak MTpaBIIo,
OTIMCHIBAEeMONl JlaBJieHNeM Ha YpPOBHe MOPS WJHU BbICO-
TOI TEeONOTEHINAIBHBIX MOBEPXHOCTEN B Tporocdepe).
Takwe MOJABI MM CTPYKTYPBl HaJbHHX cBsasell (Tese-
KOHHEKIUil) MOKHO BbIJEIATh MeTOaMH, OCHOBAaHHBIMUI
Ha UCIOJb30BaHIN KOBAPUAIIMOHHBIX MATPUIl U3MEHYN-
BOCTH METEOPOJIOTHYECKUX MoJieil, B TOM YHCJe pa3Jso-
JKeHIeM Ha 3MITHPUYECKIe OPTOTOHATbHBIE GyHKINN [3].
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C MomaMu M3MeHUYNBOCTU CBSI3aHBI XapaKTepHbIE CTPYK-
TYpbl QHOMAJIWil TeMIepaTypbl M OCAaAKOB. Bemyiieii
Mo/ioil u3MeHYnBOCT B EBpo-AT/IaHTHYECKOM pernoHe
apysgercs CeBepoataHTHyeckoe KoJebanue [4, 5],
3MMOIl 06BACHSIONIEe 3HAUNTENbHYI0 YacTh HM3MeHYH-
BocTH TeMIepaTypbl B EBpome m #a Tepputopuu Poc-
cuu [6, 7].

Ha ctpyxTtypy at™MocdepHO#l IUPKYJAINN MOTYT
BJIMSATH YCJIOBUS Ha HIDKHEH TpaHuile atMocdeps! (TeM-
meparypa MoBepXHOCTU OKeaHa, CIIOYEHHOCTh MOPCKUX
JIBIOB), a TaKyKe BHEIIHHe BO3IEICTBUSA Ha 3EeMHYIO
KJMMaTHIeCKyIo CHCTEMY, 4TO 00YCJIOBIUBAET HATUIIE
TOTeHIINATA TIPeICKa3yeMOCTH TIOTOIbI Ha CYOCEe30HHBIX
u 6oJiee MIMTEJbHBIX MaciuTabax [2, 8, 9].

Eme ogHuM pacnpocTpaHeHHBIM TIOIXO0J0M K H3Y-
YeHUI0 M3MeHeHUNl aTtMocdepHOll IHUPKYJISIIUN SIBJS-
eTcss  MeTOJ|  BbIJleJIEHUS  IIOTOHO-KJINMATHYEeCKUX
pesknmos [10, 11]. OH cBoANTCS K TPYNIUPOBKE CTPYK-
TYPHBIX 0GBEKTOB ¢ MoA06HbIME (06IIUME) XapaKTepH-
crukamu (4epraMu) BHYTPH TPYIIN U 3HAYUMBIMH pa3-
JINYUAMU MeKIy OObeKTaMu pasHbix rpymi. CrereHb
BHYTPUTPYIIIOBOTO TOAOOUS U MEKTPYIIIOBOTO PA3JIiii-
YU, B TOM YHCJIe JIJid BBIIeJIeHNsT XapaKTePHBbIX CTPYK-
TYPHBIX OCOGEHHOCTeH LUPKYJISIIMOHHBIX IIPOLECCOB
B 3eMHOHN KJNMaTHYECKO# crucTeMe, MOKHO OIpeaessTh
pasHpiMu Metojamu [12].

Bo MHOTUX WCCI€JOBAaHUAX PETHOHATBHBIX 0CO-
6eHHOCTell MPKYJIAIMOHHBIX TPOIECCOB B aTtMocdepe
B cepeanHe XX B. B paMKax 3a/lad IPOTHO3a TOTO/IbI
UCTIOJIb30BAJINCH TaK Ha3blBaeMble CYObEKTUBHBIE METO-
JIbI BbIZlesieHns TUToB peskuMoB [ 13—15]. C konna XX B.
pacmpocTpaHeHne U POCT BBIYUCIUTEIbHBIX MOITHOCTEH
KOMITBIOTEPOB MO3BOJIIIN pa3paboTaTh W MIMPOKO TPHU-
MeHSATh OCHOBaHHbIE Ha 06paboTKe OOJIBIINX 06BEMOB
JAHHBIX YNCJIE€HHBIE METOABI KJIaccudukanum — o6bek-
TUBHbIe MeToAbl THNU3auu [16]. B HacTosIee BpeMs
OHH THUPOKO MCIOJIb3YIOTCA B PAa3HBIX 06JACTIX aTMO-
cepHBIX W KJINMaTHYeCKUX HccjaenoBanmii [17, 18],
B TOM YHCJe /I JUATHOCTUKN M3MeHEeHUU CTPYKTYpPbI
U3MEeHYNBOCTH aTMOchepHO#l NMUPKYJIIINN U yJIydlie-
HUSI TIPeJICKa3yeMOCTH TOTroJHBIX aHoMasmii [19, 20].

B psage paboT ¢ TMOMOIIbI0 0ObEKTHBHBIX METO/I0B
TUIU3AIMU BBIJEJISIOTCS PESKUMBI aTMOChePHO IIIPKY-
JISIIN ¥ aHAJU3UPYETCS UX CBI3b € MOTOJHBIMU aHO-
MaJusgMH, Yalle BCero TeMIepaTypoil, ocaJkaMu U BeT-
pom [19, 21, 22]. Hampumep, ToJA aHOMAJIUIl TeMIie-
paTypbl U OCaJKOB, cBs3aHHble ¢ pesxkuMamu CAK
u ckanguHasckoro 6aokunra (CKAH/T), ana CesepHo-
TO TIOAyHIapus B IeJioM U JJisd EBpoOmbl B YaCTHOCTH
BbIZleJIeHbl B [23, 24].

[ToBBINIEHHBIH UHTEPEC MPEACTABIAIOT HUMEHHO
JKCTpeMaJIbHble aHOMAJIHH, TaK KaK OHU, KaK IPaBUJIO,
MPUBOJAAT K HAUGOJBIIUM COIUATBHO-KOHOMIYECKIM
nmocienctBusaM. [lokazano, 4To A Kakaoil mcciemye-
Moii o6sacti B EBpo-AT/aHTHKe TIOBBIIEHHAS 9acTOTa
9KCTPEMATBHBIX TEMIEPATyp M OCAAKOB HabJIOMaeTCs
TIPENMYIIIECTBEHHO BO BpPEMS ONPe/IeTeHHBIX IHUPKYJIs-
IIMOHHBIX PEKUMOB, OMHAKO 06/JacTh aHaJM3a TaKHX
coOpITHil GblTa orpaHWYeHa 06JIACTHIO BBIJEJIEHUS pe-
xkuMoB [25]. B gpyrux pabGotax CBSI3b DEXUMOB
7 3KCTPEMAJIbHBIX IOTOHBIX SABJIEHUN MPOAHATU3HPO-

BaHa GoJiee [eTATbHO, HO CAMHU AHOMAJHU H3y4YaJUCh
HaJ HEKOTOpoil orpanndeHHoilt obiactoio [21, 26] mm6o
UCCJIEJIOBAINCH OT/e/IbHbIE AIIN30/lbI  HKCTPEMAIBHBIX
apaennii [27].

[lesb manHOI paGOTHI — U3YUYNUTD BJIMSTHHE YeTbIpeX
3MMHHUX IUPKYJSIINOHHBIX peXuMoB B EBpo-Atian-
THYECKOM peTHOHe Ha YacTOTy 3KCTPEMasIbHBIX IOTOJ-
HBIX aHoMasmuil B Gojlee MUPOKOH 06JacTH, a UMEHHO
Bo BceM BHerpormdeckoM CeBepHOM —MOJyNIApUH
(or 30°c.m. u BBIIE), IO JaHHBIM peaHaiun3a ERAS
3a TOCJeHUE JeCSITHIEeTHS, a TakKe IPOAHAIN3HPO-
BaTh MHOTOJIETHHE TPEH/IbI CTPYKTYPbI PESKUMOB U TPEH-
JIbI BPEMEHHBIX Ps/I0B HOBTOPSEMOCTH 3TUX PEXXUMOB,
YTOOBI BBIIBUTH OKU/laeMble H3MEHEHHUsI IIOBTOPSIEMO-
CTH DKCTPEMAJIBHBIX IOTOIHBIX SIBJIEHHH B GY/yIIeM.

JlanHble ¥ MeTO/Ibl

g amammsa aTMocdepHOI IUPKYJIAINN HCIOJIb-
30BAJINCh CYTOYHBIE TIOJSA BBICOTHI TEOMOTEHINAD-
Holl moBepxHoct Ha ypoBHe 500 rIla (z500), a as
TIOTOTHBIX AHOMAJUIl — CYTOUYHbIE TOJISI TeMIepaTypbl
Ha ypoBHe 2 M (T2M), moJig cpeaHecyTOYHOIl CKOpo-
cri Berpa Ha yposHe 10 M (WS10) u cyTouHoOli cymMMBbI
nosnbix ocagkoB (TP) B sumumii ceson (gexalbppb —
despasb) mo maHHBIM peaHammza ERAS ¢ 1979
mo 2021 r. [28].

Jlnsa BBITENeHUS peXUMOB aTMOc(epHON IHMPKY-
JIATIN WCTIOJIb30BAJICST METO/ KJIACTEPHOTO aHAJIN3a —
MeToji k-cpe[HUX, SIBISIONUiiCS OMHUM U3 Haubosee
PACTIPOCTPAHEHHBIX B MPUJIOXKEHUH K 33Ja4aM MeTeopo-
JIOTUH U u3MeHeHui kaumara (cM., Hapumep, [29, 30]).
PesxuMbl BBIEJAINCDH IO MOJISIM BBICOTHI TEOTOTEHIINA-
na B EBpo-Armantmueckom pernone (EAT) mexay 30
u 90° c.ur. u 80°3.1. 1 40° B.z1., Takasg Ke 06JIaCTh MC-
moJib3oBasiach B padorax [31, 32]. B apyrux uccieno-
BaHuAX, Hanmpumep B [20, 30, 33], mia peskumos B EAT
Hcceqyercss cxXoxasd o6jacTb, HO co casuroM Ha 10°
10KHee U 3amajgHee. Takoil HeGOJBIION CABUT OGBITHO
He BJISET HAa OOIIYI0 KapTUHY PEKUMOB.

Ilepen kmacTepusaiueii mMoJisi BBICOTBI TEOTIOTEHITNA-
Jla 6bLIH TIpe/IBapUTESbHO 06paGoTaHbl C MCHOJIb30BA-
HHUeM cTaHAapTHON Metomosoruu (cM., HanpuMep, [32]):
1) A/ oslyveHus moJieli aHOMaJIui M3 OPUIMHATbHBIX
CYTOYHBIX IT0JIeil BBIYNTAIOCH KJIMMATOJIOTTIECKOe CPeI-
Hee, CIIOKEHHOE S-JTHEBHBIM CKOJB3AIIUM CPeIHuM;
2) c 1eJIbI0 YMEHBIIEHU Pa3MePHOCTH TTPUMEHSIN Pa3-
JIO’)KeHIe Ha 3MIHUPUYECKHe OPTOTOHAIbHbIE (QYHKITHH
(D0®), sHaveHus aHOMAJIMH Tepe]] STUM TIpeaBapH-
TeJIbHO HOPMHUPOBAIN HAa KOPEHb W3 IHPOTHI, YTOOBI
YPABHOBECUTH BKJIAJ JAUCIEPCHH Y3JI0B CETKU.

[lng xjacTepusaly MCTOJb30BAIICh MOJS, BOC-
craHoByieHHble 10 10 mepBbIM DOD, 0O6BACHIIONUM
83% naucmepcun. OTMETHM, YTO TPU KJIAaCTEPU3ALUK
B ApyTruX paboTax MPUMEHTIOT pa3HOe YUCTIO MePBBIX
IO0D (mampumep, 4 B [34], 14 B [30]). IIpm stom
pe3yJIbTaThl KJIACTEPU3ANUN MPAKTUYECKH He MEHSIOT-
cd B JaHHOM JuamasoHe KojmdectBa JDOMd [23, 35].

Kiacrepusanus MeTomoM k-cpelHUX IIperoJiara-
€T, 4TO HCCJIeIoBaTe 0 3apaHee M3BECTHO YHCJIO KJa-
crepoB k. Ormpe/esieHne 3TOTO YHCIA TMPEJCTaBIsIET
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co60ii CIOXKHYIO 3a/a4y, OJHAKO [ 3UMHHUX PeXKU-
MOB B EBpo-ATIaHTHYECKOTO pernoHe, MOJIb3yACh pa3-
JIMYHBIMU METO/IaMU OIIpe/le/IeHs KOJIMYecTBa KJacTe-
POB, TPaAUIIMOHHO OGOCHOBBIBAIOT U BBIJEJSIOT YEThIPE
pesknMa atMocdepHoit nupkysain [29, 30, 36]. [lns
BO3MOJKHOCTH COIMOCTABJIEHUSI C pe3yJIbTaTaMU APYTUX
nccJIeIOBaHUN B HacTosImell pa6oTe OBLIO TaKiKe BBI-
6pato k = 4.

CpeaHue TOJIST aHOMAJIUI BBICOTHI TEOMOTEHITHATA
Ha ypoBHe 500 rlla a1 deTbipex pesKMMOB IIpeICTaB-
genbl Ha puc. 1 (1uB. Brmazka). XoTS KJaacTepusallust
mpoBogmiack g obmactm  80°3.1.—40°B.m., 30—
90° c.u1., ToOJIST TIOKa3aHbl IS BCell BHETPONUYECKON
30HbI (>30°c.mr.) CeBepHOro MOMyIIApHs, AT KOTO-
poii aHAIM3NPOBAJINCH AHOMAJIUN TeMIIepaTypbl, BeTpa
1 0CQJIKOB. Bbi/esieHHble peskKIMbl BU3YaJTbHO HI€HTHY-
HBbI YeTbIPpEM TPAJIUIIMOHHBIM 3UMHHUM eBpO-aTJIAaHTHYe-
cknM pesknMaM (Harmpumep, kak B [30—32]) u HazBaHbI
coorBerctBylommM o6pasom: CAK+ mw CAK- (NAO+
u NAO- B aHIIOSI3BIYHBIX CTAThsAX) — PEKUMBI, acco-
munpoBanubie ¢ dasamn CAK, CKAH/I (SB — Scan-
dinavian Blocking) — pesxunM, cBs3aHHbIT ¢ 6JIOKHHTO-
BBIM TpolleccoM Haja EBporelickiM KOHTHUHEHTOM,
n ATJI (ATL wimm AR — Atlantic Ridge) — pesxnm,
XapaKTepusyIoIuiicss MOJOKUTEIbHOI aHoMasueil BbI-
coTbl Teonotennuana Hag CeBepHOUl ATJIAaHTHKOI.

[Tons peXKUMOB PacCUYNTHIBAJINCH KaK Cpe/iHee To-
Jle aHOMaJINii BBICOTBHI TeOMOTEHINAMA /I BCeX IHEH,
OTHECEHHBIX K JIAHHBIM Pe’KMMaM M0 pe3yJbTaTaM KJja-
crepusanuu. /lns aHanmms3a yCTOWYHBOCTH CTPYKTYDBI
BBI/IEJIEHHBIX PesKUMOB (T.€. cpe[IHUX T0Jieil) 6bLTH pac-
CUNTAHBI JUHENHDbIe TPEHbI CPEJHUX CE30HHBIX TTOJIeit
PEXKUMOB 32 aHAJM3UPYEMbBINl TepUo/l C OIEHKOH WX
cratucTveckoii 3Hauummoctn (puc. 1, HUKHUI psn).
TpeHapl cyuTAJNCh O BPEMEHHBIM PSAJAM CPEIHUX
3a ce3oH aHoMmainit z500 1Mo JAHSAM, OTHECEHHBIX K pe-
JKMMaM 3a KasKAbIH 3uMHHI ceson (Bcero 42 3uMMHHX
Ce30Ha I KaXK/IOTO BPEMEHHOTO PSfia).

ITosis TOBTOPSIEMOCTH 3KCTPEMAJbHBIX COOLITHIT
CUNTAJINCh KAaK KOJIWYECTBO [IHEN [JIT OIpe/leIeHHOTO
IUPKYJISAIIMOHHOTO PesKIMa ¢ aHOMAJIMSIMHU TeMIepary-
PBI, OCAJKOB U BeTpa BbIIIE OOIIETO [JIST BCEX PEKIU-
MOB 95-ro mpouenTuns (A1 TeMIepaTypbl JIONOJIHE-
TEJTHHO CUYUTAIACH TOBTOPSAEMOCTh OTKJOHEHUI HILKe
5-TO IPOIEHTHJISA, T.€. 9acTOTa OY€Hb XOJOMHBIX JHEN).
AHOMATNY CYUTANNCH TaK Ke, KaK [ MOJiS BBICOTHI
reonoteHnuasa. [l ydeta pasHOCTH IOBTOPSIEMOCTH
CaMHUX pEXIMOB TIOJyYeHHDbIE TMOJISI TOBTOPSEMOCTH
9KCTPEMATBHBIX COOBITHII HOPMHUPOBAJINCH HA OXKUae-
Moe KOJIMYECTBO [HEH ¢ aHOManuaMu Bbimre 95-ro (mm
HUZKE 5-TO) MPOIEHTHIISI

Noarj = N;(1-0,95), (1)

rae N; — ofuee 4uc/ao jHeil, IpOBe/leHHBIX B JaHHOM
pesKIMe.

TpeHAbl CPeJHHX CE30HHBIX II0Jell U BpeMeHHbIe
PAIBI Ce30HHOH M MeCAYHOIl MOBTOPAEMOCTH PEKIMOB
(4 UX TpPeH/bI) CTPOUIUCH TOIBKO MO IIOJHBIM 3UMHUM
cezonaM (s1eka6pb — peBpasib), TOITOMY TIPH UX pacye-

Te 6BLIN OTOPOIIEHBI dHBapb U (eBpaab 1979 1. u 1e-
Ka6pb 2021 r. (uroro 42 mosHbIx cezoHa). IIpu pacue-
Te CaMHUX PeXUMOB H ITIOBTOPSIEMOCTH 3KCTPEMAaJbHBIX
COODBITHI UCIOb30BANUCH AAHHLIE 32 Bce 3UMHHE Me-
canpt 1979—-2021 rr.

Pe3yabratbl

1. Ocob6ennocmu u mpendovt noseii
pexxumos

[To pe3ysbTaTaM KJIacTepU3alluu MOJTYIeHbI YeThIpe
3UMHUX pesknMa TupKyJasauun (cM. puc. 1, BepxHuii
pan). Pesxkumbr CAK+ n CAK- MoxHO cBsasath ¢ (asa-
mu CAK, pexxnm CKAH/I xapaxrepusyercs TOJIOXKHU-
TeJTbHON aHoMaJinell BBICOTBI TeOMOTEHITHANA C IEHTPOM
Haa CkangumHaBueil, a pexxum ATJI — cuiabHO# 1OJI0-
JKUTEJbHOI aHOMasneil BBICOTHI TeonoTeHNnata Hax Ce-
BepHOIl ATiaHTHKOH W 60jee c1aboil OTpUIlATEIbHOI
a"omasineit Ha Boctoke EBponbl. 13 3881 3umuero nus
3a 1979—2021 rr. moanag (oTHOCHTeIbHAd) HOBTOpHE-
moctb knactepoB CAK+, CAK-, CKAH/l u ATJI cocra-
Buia 1250 (32,2%), 758 (19,5%), 1071 (27,6%) u 802
(20,7%) OHA COOTBETCTBEHHO.

Crout ot™Meruthb, uto pexkuM CAK- He sBisgercs
TIOJTHOI TIPOCTPAHCTBEHHO! ITIPOTHBOIIOJIOKHOCTBIO pe-
skuMmy CAK+. IlonoxkuresnbHass aHOMaINUS BBICOTBL I'eO-
noterimana B CAK- cMemiena B ctopony I'pennananu
10 cpaBHEHUIO ¢ oTpulareabHoil aHomanueir B CAK+,
KOTOpasl pacriojiaraeTcsl HeMHOTo IoskHee Vcmanmum.
KoadduiineHT pocTpaHCTBEHHOH KOPPEIATINN CPeTHNX
noneit pexxkumoB CAK+ u CAK- cocraBmger -0,57.
OrcytcrBue cumMerpunl pexkxuMoB CAK+ n CAK- Tak-
JKe TIPOSIBJISIETCST B WX OTHOCHUTEJbHON wactore: 32,2%
y CAK+ nporus 19,5% y CAK-. CBsI3b MeX1y pexiu-
mamu CAK+, CAK- u unnexcom CAK nmpousmoctpu-
poOBaHa Ha pucC. 2, T/e TpeJcTaBJIeHbl BpeMeHHbIe PSIbI
ocpeflHeHHOTo 3a Tpu Mecsana unjgekca CAK [37]
U Pa3HOCTU CE30HHOI TOBTOPSIEMOCTH YKa3aHHBIX pe-
KUMOB. KoaduImeHT Koppessaiy HHeKca ¢ MOBTO-
pgeMoctbio peskuma paBeH +0,73 pna CAK+ u -0,86
mig CAK-; a ¢ pa3HOCTbIO TOBTOpSEMOCTell 3TUX pe-
skuMoB — 0,89. AHasorndHoe collocTaBjieHHe BCTpeya-
etca B pabore [38]. B Heil kauecTBEHHO CPaBHUBAIOTCS
nioBropsieMoctu 3uMHuX pesxknmo CAK+ u CAK-, mo-
Jly4eHHble 110 CPeJHEMECSYHBIM II0JISIM [JaBJeHUsd,
¢ ungekcom CAK; Taxxke oOcCykaaeTcsa yHOMSHYTas
BBITIIE ACUMMETPUS MEKIY ITHMU PEKUMaMU.

Ha puc. 1 takske mokasaHbl TpeH/bl CPEeIHUX ce-
30HHBIX IMOJIell aHOMaJMil PEXUMOB 3a WCCJIeTyeMblit
nepuoJ. BupHo, 4TO IJIST BceX PEKMMOB BO BHETPOIIH-
yeckoii dactu CeBepHOTO TMoJymapus Ha6T0gaeTcs
B I1€JTOM TIOJIOKUTENbHBIN TPEH/T, KOTOPBIil MOXKeT OBITH
CBg3aH ¢ 0O6MUM KauMaTudeckKuM TpeHaoM z500 B cBd-
30 C TepMUYeCKNM pacliupeHneM Tponocdepst [39].
CToUT OTMETHTD, UTO O6JIaCTH 3HAYMMBIX TpeHA0B (Ha
yposre 95%, T.e. p-value < 0,05) cocpeZoToYeHbI mpe-
UMYIIEeCTBEHHO Ha IOJKHBIX T'DAHUIAX BHETPOIMYECKOit
30HBI CeBepHOTO TOJIYTIAPUSI.
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Puc. 2. ConocraBienue BpeMeHHbIX psimoB uHaekca CAK [37], ocpemHeHHOTO 3a 3UMHUE MeCSIbI, ¥ PAa3HOCTU MOBTOPSEMOCTU
peskumoB CAK+ n CAK-. Koadduiment xoppensaimu BpeMeHHBIX psigoB 0,89

Hemnocpeactsenno B cexktope EAT, mo xoropomy
CUUTAJIUCH PEKUMBI, O0JACTH 3HAUUMBIX TTOJOKUTETD-
HBIX TPEH/IOB TaK)Ke COCPelOTOUYeHbI B OCHOBHOM
Ha ero rpaHunax. MoKHO OTMETHTb KPYIIHbIE 00IaCTH:
1) Bokpyr Mopst Dadduna maa pexuma CAK+;
2) Ha OTO-3aMaJHOIl M TO-BOCTOYHON T'paHUIAX CeK-
topa nig pexxuma ATJI. Ilpu sTOoM 3HAUMMBbIE TPEH/IbI
U KaKJOTO W3 PEXUMOB HAXOIATCd B yIaJeHUH
0T a6COTIOTHBIX MaKcHMyMoB aHoMasmit z500 cpemHux
noselt stnx pexnmoB (puc. 1, BepxXHHH psg), UTO
CBU/IETEJILCTBYET O TOM, YTO XapaKTepHas CTPYKTypa
BBI/Ie/IEHHBIX PEKUMOB COXPAHSIETCS B TeueHue Hccie-
JlyeMoTo IepHoja.

2. Yxcmpemanvhovie coObIMUS,
c8s3aHHble C pesKumamu

TToBTOPsAEMOCTD IKCTPEMAJIBHBIX CcOObITHI (HIKe
5-To u Bbime 95-To MpoleHTUIsT GYHKIUU pacipese-
JIEHUSI BEPOSITHOCTH), HAGTIOMAIOIINXCS BO BpPeMsI BbI-
JIeJIEHHBIX PEKMMOB, IIpejcTaBieHa Ha puc. 3 (1.
Bkaagka). Jlna pesxxnma CAK+ xapakTepHa IOHMKEH-
Hag GoJsiee 4eM B 3 pa3a IO CPAaBHEHHUIO C OXHAAeMOit
YaCTOTa AaHOMAJIbHO XOJIOJHBIX U TIOBBIMIEHHAS YacTOTa
AHOMAJIBHO TEIIBIX [Hell HaJ eBPOIeNCKUM KOHTHHEH-
toM. [IpoTuBOTIONIOXKHAS KapTuHA HabmoaaeTca Haj Ce-
BepHOWl ATJaHTHKOI 1okHee ['penmanaun: ans CAK+
HabJTi0/1aeTcs TOoBbIIeHHas B 1,2—2 pa3a 10 cpaBHEHHIO
C OKU/IaeMOIl YacToTa CUJIBHBIX OCAJKOB Ha ceBepe EB-
POIIBI W TOBBINIEHHAS [0 2,5 pa3 4acToTa aHOMAJTbHO
CITBHOTO BeTpa Ha ceBepo-3amajie oT EBpomsr.

Jlna pexkxnma CAK— mabuiomaercss obpaTHas pe-
xuMy CAK+ cMemeHHas Ha ceBep KapTHHA KakK JJId
TEMIIepaTypbl, TaK U [T OCAJKOB U CKOPOCTH BeTpa.
Hampumep, vacToTa aHOMaJbHO XOJOJHBIX [HEW Haj
ceBepoM EBpormbl TOBBIIIEHA IO CPABHEHUIO C OXKUae-
Moit o 3 pa3 u GoJsiee. Ha tore EBpomnl u ceBepe Ad-
PUKH YacTOTa AHOMAJbHO TEILUIBIX JHell ITOBBINIEHA
no 2—2,5 pa3. B menrpe EBpomne HabmogaeTcs Heii-
TpaJbHasg 30HA, B KOTOPOH YacToTa 3KCTPeMaTbHBIX
anomanuii temmepatypsl (T2M > 95%) paBHa oKuae-
Moii. Ha ceBepe EBpombr u Poccuu HaumHaeTcs: 30Ha

¢ MIOHIKeHHO! B 3 pasa u GoJiee yacrortoit T2M > 95%.
K tory ot I'pennangnu Ha6JofaeTCs MOBBIIIEHIE Yac-
TOTBI AaHOMAJIBHO TETLIBIX JHell B 3 pa3a u 6ojiee U aHa-
JIOTHYHOE TIOHWJKEHNE XOJOAHBIX fHeil. OtMeyaercs
TOBBINIEHHAs B 2—3 pa3a YacToTa CUJIBHBIX OCAJIKOB
Ha 3amaje IlipeHeiickoro mosyocTpoBa W MOBHIIEHHAS
Mo 3 pa3 yacToTa CHJIBHOTO BeTpa Ha IIpoTe A30p-
CKHX OCTPOBOB BJOJb BCero ATIaHTHYECKOTO OKeaHa.

Hecmorps Ha To uto s peskumoB CAK+ nu CAK-
HaG6JIIOIAl0TCS  TIPOTUBOTIONIOKHBIE KAapTHHBI YacTOTHI
anomasnit T2M, TP u WS10, npocTtpancTBeHHbIE pac-
TpeJieIeHNs TOBTOPSEMOCTH 3THX aHOMAIWH He SBJIA-
I0TCS TIOTHOCTHIO CUMMETPUYHBIMU. [IpocTpaHcTBeHHOE
pacripesiesieHne TOBTOpsieMocTH aHomanuit T2M, TP
u WS10 npu pexxkume CAK- B eBponeiickoM permone
CcMellleHa Ha CeBepo-3alla]] OTHOCHUTETbHO peskIMa
CAK+, T.e. B CTOPOHYy MaKCUMyMa IIOJIOKUTeJbHOI
anomasuu z500 y pexxnma CAK-. BusyasbHo aisg yka-
3aHHBIX PEKIMOB Hanbojiee CHMMETPUYHBIMU JIPYT JIPY-
Ty OKa3aJuCh IMOJSI TIOBTOPSIEMOCTH 3KCTPEMAIBHOTO
Berpa (WS10 > 95% ma puc. 3).

Bo Bpems pexxmma CKAH/I mabmonaetcs yBesn-
YeHWe YaCTOThl AaHOMAJTbHO TEIUTBIX W yMeHbIIeHNe Jac-
TOTBI HKCTPEMATBHO XOJOMHBIX [THell HemoCcpeaCcTBEHHO
HaJg U HeMHOTO ceBepHee CramamHaBum u CeBepHOTO
mops. Han kontuHeHTasbHO# EBpomoii, kpome Ckan-
MUHABUY, U Ha foro-3amaje oT ['pentanmunu HabJio1a-
eTcsl TIOHIDKeHHast 1o 3 pa3 u GoJiee 4acToTa aHOMAJb-
HO TeIUIBIX [IHell, YacToTa e aHOMAJIBHO XOJIOTHBIX
cierka nosbimena. Ha ceBepo-3amage EBponbl orMeda-
eTcs yMeHbIIeHNe YacTOThI aHOMAJIbHO CHJIBHBIX OCa-
KOB U BeTpa.

[l tepputopun Poccun OBTOPSEMOCTb aHOMATTh-
HO TeTUTBIX W aHOMAJBHO XOJIOJHBIX JHEN TIPH peskImMax
CAK+, CAK- u CKAH/I kadecTBEHHO coOrJacyercs
¢ pe3yJIbTaTaMu paboTHl [7], The mccreayercs BIUSHUE
daspr CAK n ckaHAMHABCKON MOIBI HA NMPO/OIKHITETb-
HOCTb aHOMAJIBHBIX BOJH TeTJIa M XOJOJa Ha TepPUTO-
pun Poccuu, pacCUYNTaHHBIX MO JAHHBIM CTAHITHOHHBIX
Habumonenuii. Ilpn pexxmme CAK+ aHamormuHO TosI0-
skutebHOl (asze uuAekca CAK mpoucxoaut poct
(cHMKeHMEe) 4YHC/a aHOMAJIbHO TEIIbIX (XOJOAHBIX)
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JHel Ha Gosbineil vactu Tepputopun Poccuu (¢ ymeHb-
IIEHNeM BJMSHUA Ha BOCTOK), a BO BPEMsI PEKNMOB
CAK- u CKAH/I, ananoruyHo oTpuiaTeJbHOil (daze
CAK u nonoxutenbHoil daze CraHIUHABCKON MO/IBI,
oTMeuaeTcsa yBeauuenne (yMeHbIIeHHE) 4YHCIAa aHO-
MaJIbHO XOJIOAHBIX (TeIIbix) aHel.

Jlns peskuma ATJI Habogaercs nosbienHas (1mo-
HIDKEHHas) 4YacToTa aHOMaJbHO TEIIbIX (XOJIOTHBIX)
JIHell Ha/l 30HON TOJIOKUTETbHOI aHOMAJUHU BBICOTHI
reomnoreHnrasa. Haj 3Toil ke 06/1acThi0 OTMEYaeTCst
TTOHWKEeHHAS 9acToTa JTHell ¢ aHOMAJIbHO CUJIHbHBIM BeT-
pOM, a HEMHOTO BOCTOYHee — 06JIACTb C TIOHMKEHHOI
YacTOTOU CHJIBHBIX 0cagkoB. OO6JacTh ¢ TOBBINIEHHON
YaCTOTOH CHJIbHBIX OCAQJKOB Mbl BHJAUM Ha 3amaje
Ipennananm.

B 1esoM 1 BceX peKMMOB OTMEUYAETCSI 0CJIa6-
JleHne WX BJIUSHUS Ha TOBTOPSEMOCTb 9KCTPEMATbHBIX
co6bITuil B y1aseHHbIx ot obaactu geficteust (80° 3.1, —
40° B.I.) PEKUMOB PETHOHAX, OJHAKO JUJISI PEXUMOB
CAK- u ATJI BrusiHMe pacipocTpaHseTcs W Ha J0CTa-
TOYHO ynajeHHble obmactu. [ ATJI 3ameTHO KpaTHOE
CHUKEHHe, T.e. B HECKOJbKO Pa3 MeHbIlle 0XKUaeMoTo,
MOBTOPSIEMOCTH 9KCTPEMAJIBHO XOJOAHBIX aHel (puc. 3,
T2M < 5%) BILIOTH A0 3amagHoro mobepexbs Cesep-
Hoit Amepuku, a a1 pesxkuma CAK- nabmiomaercs
KpaTHOe CHIDKeHHe IIOBTOPSIeMOCTU 3KCTPeMasbHO Tell-
JIBIX JTHel BIIOTHh 0 BocTtounoit Cubupu.

Mesxy HOJSIME IIOBTOPSIEMOCTH 3KCTPEMaJIbHBIX
TIOJIOKUTEJBHBIX M OTPHUIATEIbHBIX aHoMaiuit T2M
JUIT BCeX pPEXUMOB HaOII0aeTcsl HEKOTOpas acuM-
MeTpus KaK MO TPOCTPAHCTBY, TaK U 10 BeJUYHHE TI0-
BropsieMoctn (T.e. TOBBINIEHHAss B JBa pa3a 4acToTa
anomasmit T2M > 95% B HEKOTOpPOil TOYKe sl KOH-
KPeTHOT0 paccMaTpuBaeMoro peskuMa He O3HadaeT I10-
HIDKEHHYI0O B 2 pasa 4actoTy T2M < 5%), 4T0 MOKeT
OODBSICHATBCSI HECUMMETPUYHOCTBIO KYMYJIITHBHOM (DYHK-
LIUU paclipe/ieJieHIs] aHOMAJUIl [IPU3eMHOI TeMIepary-
pbI B 3uMHEEe MecAlbl [40].
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3. Tpendvt noemopsemocmu
peskumos

Ha puc. 4 mpezacraBieHbl TpaduKN BpeMeHHBIX
pPA0B U JIMHeHHble alllpOKCUMAIMM Ce30HHOH IOBTO-
pSgeMocTH PeXKUMOB 3a 1oJiHble ce30HbI 1980—2021 Tr.
Bugno, yTo HaKJIOH JMHEHHBIX ANIPOKCUMALUN eBa
3aMeTeH, HU /I OJHOTO M3 PEXMMOB He HaGJI0aeTCs
CTaTUCTUYECKU 3HAUYMMBIX TpPeHIOB. B Tabumile mpei-
CTaBJIEHBI CPEIHSAS Ce30HHAS MOBTOPSIEMOCTDh PEKUMOB
3a 42 Toga u cpeHekBagparueckoe orkiaoHerHue (CKO)
noBTopsieMocTu. Cpe/lHAsI TOBTOPSIEMOCTDb B IIPOLIEHTaX
cJIeTKa OTJINYAeTcsl OT OTHOCHUTEJNbHOH HOBTOPSIEMOCTH
B HauaJjie pasziesa «Pe3ynbraTbl», Tak Kak IPHU ee pac-
yeTe He YYUTHIBAJIUCH [THU U3 MecdlleB, He BOUIEANTIX
B TOJIHBIE 3MMHHeE ce30HbI (cM. KoHel pasiena <«/laH-
Hble W MeTojbl»). 3 TaGiuubl BHIHO, 4YTO cJjaGble
He3HaYNMble TPeHbl HabofalTcss Ha (OoHe OYeHb
Boicokoro CKO mosropsiemoctn (ot 42,7% B CKAH/I
10 91,1% B CAK-).

CpeaHsisi ce30HHasI IOBTOPSEMOCTb PEKHMOB,
CKO noBropsieMoCTH H 3HAYHMOCTb TPEH/IOB JHHEIHbBIX
annpoKcUMaIii MoBTOPSIEMOCTH

Pexxum
CAK+ | CAK- |[CKAHJ| ATJI

ITokasarenb

CpenHss ce3oHHAs
HOBTOPIAEMOCTDb PEKIMA,
kos-Bo gHeil (% oT Bcex
NHeil ce30HA)

CKO, koJ-Bo gHeil

(% ot cpexneit
HOBTOPSIEMOCTH)

29,5 17,1 24,9 18,9
(32,7%) (18,9%) (27,5%) (20,9%)

15,3 15,6 10,6 10,2
(51,8%) (91,1%) (42,7%) (53,9%)

TakuM 06pa3oM, TOBTOPSEMOCTb PEKMMOB OYEHD
CIJTBHO MeHseTCs OT rofla K TOIy, B CpPeJHEM COoXpa-
HAs ycToWumBOCTb 3a 42-netHuil mepuoxa. Cremxyer
OTMETHTb, UTO BUINMAs Ha rpaduKax MepUOJUIHOCTD
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Puc. 4. BpeMeHnble psbl ce30HHON MOBTOpseMocTd 3uMHEUX peskuMoB (crtomuas aunus) CAK+ (@), CAK- (6), CKAH/ (s)
u ATJI (2) u ux nuHeiinble TpeHap! (yHKTUPHAS TUHNS)
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CE30HHOIi TOBTOPSIEMOCTH He IIOATBEPIKIAeTCsl aBTOKOP-
PeJISILIMOHHBIM aHAJIN30M — MaKCUMaJIbHasl aBTOKOppe-
JIAIINS CE30HHOH ITOBTOPSIEMOCTH PEeXMMOB He IPEBBI-
maert 0,2.

[ToMuMo TOJIHOI CE30HHOI TMOBTOPSAEMOCTH OBLIN
TaK)Ke MCCJIeIOBAaHbI TPEHbI MECSTHON TOBTOPSIEMOCTH
pesxuMoB. B oTMume OT Ce30HHBIX, 3TH TPEHABI 60Jiee
CUJbHBIE, HO TaKXe CTATUCTHYECKU He 3HAYIMBbIE.
CpaBHeHIle TPEH/IOB CE30HHOI 1 MeCSYHOil TOBTOpsIe-
MOCTHU TIpeJICTaBJIeHO Ha puc. 5. Haubosbie TpeHabI
nabuonaiorest i1 CAK+ B mexabpe u dbeBpase, mpu-
yeM OHM pa3HOHAIpaBJeHHble, YTO IIPUBOJAUT K Topas-
Jo 6oJiee caboMy o6IIEMY CE30HHOMY TPEH/IY.

AGcoJioTHag BeTMunHa MecsTuHbIX TpeHaoB CAK+:
-0,083 mHeit/Tox B mexabpe u +0,104 gHeit/Toa B des-
pate; 3a 42 Toma 3TO MPHBEJO K M3MEHEHHIO IPOOJ-
sxutesbHocT CAK+ na -3,48 u +4,39 nHeit B Mecsiy
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COOTBETCTBEHHO, YTO 3aMeTHO B CpaBHEHHHU c oOrieit
MPOIOJKUTEJNBHOCTBIO 3TUX MecsineB B 31 u 28 mHeii,
VUIUTBIBasgI, YTO PeYb TOJBKO 06 OJHOM U3 YeThIpeX
pexxnmoB. Ilpw coxpaneHWn TMOMOGHBIX TeH/EHITHI
B MecguHOil moBTopsieMocTn pexkuma CAK+ ciaemyer
OKnJaTh yMeHblleHus: (yBeJMdeHus) YUCIa aHOMAJb-
Ho Temnbix (xosmomaHbix) aueil B EBpome B nexaGpe
U yBeJudeHUs B (peBpaJe.

CTOUT OTMETUTh MeHee 3Ha4ylMble, HO 3aMeTHble
TPeHAbI: MoJoXuTenbHbI Tpenaq ATJI B gexabpe
u orpunatesabnble TpeHabl CKAH/I u ATJI B deBpaie,
JUISL 3TUX PEeXKUMOB XapaKTepHa IMOHMKeHHAs 4acToTa
QHOMAJIBHO TeIlIbIX JHell HaJl eBpOIeCKUM KOHTH-
HeHtoM (cM. puc. 3), YTO Tak >Ke, KaK W TPEHJIbI
CAK+, 10o/:KHO IPUBOAUTD K YMEHbIIEHHNIO YUCJIa aHO-
MaJIbHO TeTUThIX JHell B fekabpe B EBpome m mxX pocTy
B (beBpaue.
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Puc. 5. [lecatunerHue IuHeliHble TpeHabl cesonHoi (@) u Mecaunoii (6, 6, 2) mosropseMocti 3uMHUX pexkuMoB CAK+, CAK-,
CKAH/I u ATJI. Tpenzab! npeacTaBieHbl Kak JecATUIeTHIE s yI100CTBa
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3akjaoueHnne

C ucnosb3oBaHHEM MeTO/a KJIACTEPHOTO aHATIH3a
k-cpemHUX BbBIIEJIEHBI YeThIpe PexknMa aTMochepHO
MUPKYJAINE B EBpo-ATIaHTHYECKOM peTHoHe B 3WUM-
HHUE Mecslbl I TocjaefHux Jecaruaeruii (1979—
2021 rr.): CAK+, CAK-, CKAH/I u ATJI. Iloxyuen-
Hble PEKMMbl BU3YaJbHO COIJIACYIOTCS € TPaJAMIIMOH-
HBIMHM 3MMHUMH peskuMaMu. Pa3HOCTb IOBTOPSIEMOCTH
pexxumoB CAK+ u CAK- xopomio Koppeaupyer
¢ 3uMHUM nHJekcoM CAK, xoadduiiueHT Koppessinm
cocrasysier 0,89. Pesxxumbr CAK+ u CAK- npu stom
OKA3aJIMCh HEe CUMMETPUYHBIMU: PA3JUYAOTCSA KaK WX
YACTOTBI TTOBTOPSIEMOCTH, TaK M CpeJHIE IMOJid aHOMa-
quit z500.

[l ToJTyd4eHHBIX PesKMMOB PACCUUTAHDBI IIOJIS 110-
BTOPSIEMOCTH  SKCTpeMajibHbiX  (95-#f  mpomueHTH/Ib
(byHKUME  pachpefieleHnsl BEPOSATHOCTH) MOTOAHBIX
aHoMasnuit Bo BHeTponmueckoii 30He CeBepHOTro MHOJIY-
mapusa. g KaXZ0To W3 PesKUMOB XapaKTepHBI CBOM
0COGEHHOCTH TIOBTOPSIEMOCTH 3KCTPEMATbHBIX SIBJIEHUI
B Ipuieraionmx kK EBpo-ATJIaHTUYeCKOMY peruoHax.
Hanpumep, B eBpoleifickoM pernoHe cuJbHee BCETO
BBIJIeJIIeTCSI KPATHOe CHIDKEHHE YaCTOTBI dKCTPeMasib-
HO XOJIOAHBIX AHeil Bo BpeMsa pexkuma CAK+ u pocr,
IIpenMyllecTBeHHO Ha ceBepe EBponbl, Bo BpeMss CAK-.
AHOMABPHO TellJIble [JHU HaJ EBpomoil XapakTepHbl
mig CAK+, ocrtaJbHBIM peKUMaM CBOIICTBEHHO KpaT-
HOe CHU)KeHHe 4acTOTbl TaKuX JIHeH.

AHamu3 1oJieil TOBTOPSEMOCTH 3KCTPEeMaJIbHbBIX
anmomauii T2M, TP m WS10 BbIABHI, B YacTHOCTH,
HeCUMMeTPUYHBIH OTKJINK Ha pesknMbl CAK+ u CAK-,
YTO yKa3blBaeT HAa BO3MOKHOE IIPEMMYIIECTBO KJa-
CTEpHOIo IOJXOJa IO CPAaBHEHUIO € JAPYIMMU MeToja-
Mu onpegenenus ¢daszpl CAK — 1o 3HaKy pasHHUILBI
JIaBJIEHUNl Ha CTAHIMSIX B PAa3HBIX TOYKAX JHOO C TI0-
MOIbIO aHATH3Aa IJIABHBIX KOMIOHEHT Pa3JIosKeHUs I0-
Jieil [aBJeHusS WJIH BBICOTBI TeomoTeHImasa Ha JOD,
JAoNIMMHU, 110 OIpeJeseHHuo, J/iBe CUMMeTpHUYHbIe
dazpr. Taxkxe oTMedaeTcs acHMMeTPHYHOCTD TIOJIEit
TIOBTOPSIEMOCTH  TIOJIOXKUTENbHBIX U OTPHIIATEJbHBIX
KCTPEMANBbHBIX aHoMaynit T2M 1id BceX pPeKHUMOB,
YTO MO’KeT OBITh CBA3aHO C acmMMeTpHeil QyHKImi
pacupesie/ileHUsT CYTOYHBIX IIPU3EMHBIX TeMIleparyp
3UMOIl.

[Ipoananu3upoBaHbl TPeHIbl CTPYKTYDPbI IoJieit
PEKUMOB U BpeMeHHbIe PS/bl UX CE30HHOH U Mecsd-
HOHl moBTOpsAeMocTeil. [l cpeHUX CE30HHBIX TNoJiei
PEKMMOB HAOMIOAAIOTCS  3HAYMMBIE IOJIOXKUTEIbHBIE
TPeH/Ibl Ha rpaHullax EBpo-ATJIaHTHYeCKOro peruoHa,
KOTOpble MOTYT OBbITb CBSI3aHBI C OOUIMM KJIMMAaTHYe-
cknM TpergoM z500. O6JsacTé 9TUX 3HAYNMBIX TpEH-
JIOB, OTHAKO, HaXOJATCS B yAaleHHH oT obJacteil a6-
COJIIOTHBIX MaKcuMyMoB aHoMasmuii z500, xapakrtepn-
3YIOLUIUX 3TH PEKUMBbI, T.e. XapaKkTepHas CTPYKTypa
PEKUMOB COXpaHseTcs B TeuyeHHe HUCCIeLyeMoro Iie-
puona. HecMoTpsa Ha JOBOJBHO BBICOKYIO MEXTOJOBYIO
n3MeHunBOCTh (B OTJEJbHBIE TOABI MOBTOPSEMOCTD

HEKOTOPBIX PeXUMOB MOKeT [JOCTUIaThb HyJIs, T.e. OHU
BOOGIIle He BCTPEUAIOTCSI), CE30HHAsI TTOBTOPSIEMOCTD He
uMeeT 3HAUUMbBIX JIMHEHHBIX TPeHZOB. MHOrojeTHAA
MOBTOPSIEMOCTb U XapaKTepHble CTPYKTYPBI DPEXUMOB
JIOCTaTOYHO YCTOWYUBBI.

MdunancupoBanue. AHAIN3 PEKUMOB IHPKYJIS-
MU BBIMOJHEH TIpu (PUHAHCOBOH moamep:kke MuHm-
cTepcTBa HayKu M Bbiciiero o6pasosanus PD (cora-
menne Ne 075-15-2021-577), uccienoBaHue CTPYKTYPbI
TTOTO/THBIX PEKMMOB TPOBOIMIOCH TIPH TOAepKKe Mu-
HICTEPCTBA HayKW M BbIcimero o6pasoBanuss PD (co-
raamenne Ne 075-15-2021-934), aHamms sKcTpeMaJib-
HBIX MOTOHBIX AHOMAJUN BBITIOJHEH TIPU (PUHAHCOBOM
nopgepxkke PHD (rpanr Ne 19-17-00242).
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Puc. 1. Cpennne 3a 1979—2021 rr. monsa (BepxHuii psa) U TpeHAbI CPEIHUX CE30HHBIX mosel (HyskHuil psa) aHoMaauil BBICOTHI
reornorennuaia Ha yposre 500 rlla suMHIX pekuMoB B EBpo-AtianTideckoM perrote mo ERAS: uepHas moJyKUpHAsS KpUBas —
06JTacTH TPEH/I0B, 3HAYUMBIX Ha YPOBHE 93%; IMyHKTHPHAs KPUBas — TPAHUIBI PErHOHA



Puc. 3. CBsg3anHas ¢ pekMMaMK TOBTOPSEMOCTh 3UMHUX 3KcTpeMasbHbiX aHoMasuit T2M, TP, WS10 mo ERAS 3a 19792021 rr.

Bepxuuii psg — moBropseMocTs aHoMaamii T2M Hmke 5% — <«XOJIOTHBIE THI», I[BETa Ha KapTaxX U IMKaje MepBOTO psaa MHBEP-

tupoBanbl (cunuit — vante). Co 2-ro 10 4-ff psa: MOBTOPAEMOCTh aHOMAJMIl BbIlle 95-TO MPOIEHTUISA, OOIIas IIKAJa, eIUHUIIBI

u3MepeHuil Ha IKaJaX — OTHOIIeHHe HAGJI0aeMOil YacTOThl IKCTPEMATbHBIX COOBITHII B JaHHOH TOYKe K OXKUAAaeMOil yacToTe
(em. dopmyy (1))



