BJIOKNPOBAHUE: .
YCJI0OBUA JIETA 2010 TOOA B KOHTEKCTE COBPEMEHHbBIX SHAHUN

H.II. [Takuna, A.P. UBanoBa, b.A. bupman, E.H. Cxpunrtynosa
I'Y «I'mppomeruentp Poccuus

IIpusodsimest Koruuecmeenvle XapakmepucmuKy no200HbIX YCIO0BUL AHOMAILHO Hapkoeo u cyxozo aema 2010 2.,
o6y crosnenbie GLOKUPYIOUUM AHMUKUKIOHOM HeOObIUHOU UHMENCUBHOCTNU U ONUMEbHOCIU CYuecmeosanus. Xapakme-
pucmuxu GLOKUPYIOUe20 AHMUUUKIONA NPEOCABLeHDL 8 KOHMEKCME COBPEMEHN0Z0 COCTOANUSL SHAHULL O KAUMATNOL02UU
GLOKUPYIOUUX AHIMUUUKION08, MEXAHUSMAX UX 00PA306aNHUS U NOOOEPICANUS, 4 MAKICE BOSMONCHOCTAX NPOZHOIUPOBA-
nust. Ilpusodsimes ocnogHvle danivle 0 NOGMOPAEMOCTU, UHMEHCUBHOCTNU U OIUMETbHOCU CYULECME08AHUS. OIOKUPYIO-
UWUX AHMUYUKIIOHO8 U UX CESI35X ¢ Xapakmepucmuxamu oowetl uupryisuuu ammocpepot ¢ Ceeeprom u IOxcrom noryua-
pusix. Ocnoenoil npuvunoi 06pazosanus GAOKUPYIOUUX AHIMUUUKIOH0E CUUMACTCA HELUHEUNAs HeYCMOUMUBOCTL B0
Poccbu ¢ unmencusovim 3Hepzo0OMeHOM KAK ¢ NAAHEMAPHLIMU BOTHAMU, MAK U C CUHONMUYCCKUMU euXpimu. Mmeemcst
PASCUMbLIL MAMEMAUYECKUTL Annapam 0is UCCAe006anUs MAKO2Z0 IHEP2OOOMENA NO PEATbHBIM OAHHbIM 006EKMUBHO20
anamusa (peanaiusa). Yxasannolil annapam yenecooopasno npuMenums Ons aHaiu3a npudiui GHOMAIbHOU OIUMeIbHO-
cmu cyuecmeosanust O10Kkupyouezo anmuyuriona aemom 2010 2. B omuowenuu npozHosuposanisi O10KUPYOUUEe aHmu-
UYUKTIOHbL MATO OMAUYAIOMCS. OM OPY2UX CUHONMUYEcKUX cumyayuil. Imenno ¢ niane cpednecpounozo npozuosa noseie-
nue OROKUPYIOULe20 AHMUWUKIONA, NPU €20 OMCYMCMBUL 8 HAUALLHBIY NOJAX, MOJCEM Obimb NPedckasano 3a HeCKOIbKO
oneil, npuuem npozHo3 No aHcamoni Ycneuwnee, uem 00UHOUHbIE NPOZHO3bL N0 JHObIM UUCIeHHLIM Modersm. Tloddepaca-

nue 6AOKUPYIOUE20 AHMUUUKIONA U HAYAILO €20 PASPYUEHUS YCReULHO NPOZHOSUPYIOMCS HA CPednue CPOKIL.

1. BBeaenue

Anomasibro xapkoe u cyxoe Jieto 2010 r., moBuek-
mee 9KOHOMUYECKUI yiieph, pasmMepbl KOTOPOTO elle
IIPEJICTOUT OLEHUTb, M TSIXKEJIO OTPA3UBIIIEECS] HA 3/I0PO-
BbE JIOJIEl, MTPOJEMOHCTPUPOBAJIO Bech Habop Hebaro-
NPUATHBIX TOTOJHBIX SIBJICHUIT, OOYCTOBJIEHHBIX HAJIU-
yueM  GJOKUPYIONIEr0  aHTUIUKJIOHA 9KCTPEMATbHON
MPOJIOJUKUTETBHOCTH W  MHTEHCHBHOCTU. EcTecTBeHHO
[0ATOMY IOSIBJIEHUE MOBBIIIEHHOTO WHTEpeca K TaKUM
[poIleccaM, UX FeHEe3UCy M BO3MOKHOCTSIM WX IIPE/CKa-
3aHUS HE TOJBKO y HAyYHOIl OOIIECTBEHHOCTH, HO W Y
CMU u mmpokux obIiecTBeHHbIX Kpyros. HememneHHo
MOSIBUJIMCH (M MTPOOJIKAIOT MOSIBJISATHCS) BCEBO3MOKHBIE
COOOpaKEHNUsT, OT HAYYHBIX U OKOJOHAYYHBIX THUIIOTE3 JI0
JOCYKHUX JIOMBICJIOB.

Mesxny tem mpobiema armochepHOro GIOKMpoBa-
HUSI SIBJISIETCSI B JIEHCTBUTEIBHOCTU OJHOI U3 TPyAHENI-
MIUX ¥ HauMeHee TPOJBUHYTHIX TTPOOJIeM KaK JAuHaMUde-
CKOIl MeTeopOJIOTUH, TaK ¥ YUCJIEHHOTO MOJETMPOBAHUS
aTMOC(EPHBIX TIPOLECCOB. DTO HE 3HAUUT, OIHAKO, UTO
OHA He IPUBJIEKAET BHUMaHMs uccienoBaresneil. Harmpo-
THB, B TIOCJIEHEE ABA/AIATHICTIE HAOMIONAETCS BCILIIECK
uHTepeca K mpobieme, He TOJNBKO BCJEIACTBHE €€ MPaK-
TUYECKOW 3HAYUMOCTH, HO ¥ BCJIEACTBUE PA3BUTH KOH-
CTPYKTHBHBIX TOAX0A0B K wucciaenosanuio. l[lossienue
apXUBOB OOBEKTUBHOIO aHAJM3A W 3aTEM PeaHan3a, Pas-
BUTHE TIOOATBHBIX YHUCIEHHBIX Mojeseil arMochepbl u
METOJIOB aHcaMOJIeBOTO TIPOTHO3UPOBAHUS, a TAKKE Ma-
TEMAaTUYECKUX METO/IOB HUCCJIENOBAHUSI B3aUMOIENCTBUIL
JBUXKEHUH PAa3IMYHBIX MACIITab0B PACKPBLIN HOBbIE BO3-
MOKHOCTH PeaTM3aI[ii HECKOJBKUX TOAX0A0B K mpobJie-
Me, KOTOpas, TeM He MeHee, ellle JaJleKO He MOJKET CUu-
TaThCsI PENIEHHON.
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B nmanHoii cTarthe maeTcs KpaTkas XapaKTEPHUCTHKA
MOTO/IHBIX ycJoBUl (TpenMyIniecTBeHHO Haj EBporeii-
ckoit Poccueit) smerom 2010 r. m m3saraercss coBpeMeH-
HOE COCTOSTHWE WCCJIeIOBAHMII TIPOIECCOB aTMOC(hepHOro
GJIOKUPOBAHMST, BKIIOYAS U BO3MOKHOCTH WX MPOTHO3MU-
POBaHMUSI.

2. Iloroga u atMocdepHbIe TPOIECCHI JIETOM
2010 r.

2.1. Ilone dasnenusn

Bookupylomuii aHTUIUKIOH YCTAaHOBUJICS HAJl 1IE€H-
TpaibibiMu oOsnacTamu Esponeiickoit Poccun u Ilosoa-
JKbEM B TPETheil IeKajie MIOHS 1 IIPOCYIIEeCTBOBAJ B 00Ieil
cIoKHOCTH 55 aHell (mo cepemwnbl aBrycra). Ha puc. 1
JIaHbI TIPUMEPBI KapT MPU3EMHOTO JABJIEHUS U TOINOTPa-
¢dun AT500 B oxuH 13 KOHKPETHBIX CPOKOB 3TOTO TIEPH-
ofa, Ha puc. 2 — pacmpeesienne anomanuii Beicor AT500
naj CesepHbiM momymapuem. M3 puc. 1 BumHO, 4TO Ha
tepputopuio Esponeiickoit Poccun (EP) noctymanm Bos-
nymHble Macehl ¢ Masoit Asum u u3 Adpuku; moske
(He TIOKA3aHO) MMeJI MeCTO BBIHOC Bozjayxa u3 Kasaxcra-
na u Cpeaneit Asun. O6mmpHasg 061acTh MOJOKUTE/Ib-
upix anomaanii AT500 ¢ MakCHMyMOM, MPEBBIIIAIONTIM
16 rlla, Bunna Ha puc. 2 Hag EP, orpuratesbabIx — Ham
CesepubiM YpasnoMm n 3anaanoit Cubupbio 1 CHOBA 110JI0-
skuTebHblx — Ha Jlanbuem Bocroke. Anomanun AT500
B miosie 2010 1. may EP mamuoro npesbiiaiu Habo aB-
[decst paHee B TOABI ¢ JieTHUM OjokupoBaHueM (1972,
1936, 1932 rr.). BiokupyoImuii aHTUIIMKIOH ObLI OY€Hb
BBICOKKM, OH 3aMeTeH B BHe TPeCHS Jaske Ha IOBEPXHO-
ctu 100 rlla (puc. 3).
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Puc. 1. [Ipusemnoe nassenue, rlla (a), u Boicora nmosepxuoctu 500 rlla, gam (6), 8 uross 2010 r., 12 BCB

2.2. Temnepamypa y 3emau

[Tosie BbICOKOTO /IaBJICHUS U AJIBEKIIUS TPOITUYECKO-
ro BosjyxXa OOYCIOBUJIM CYXyI0 M OYEHb JKapKylo IMOro-
ny. YiKe B UIOHE OBbLIN TPEBBIIEHBI aGCOMOTHBIE MAKCH-
MYyMBI TeMIIepaTypbl B psjie ropogoB Poccun. AHomanuu
cpenHeil Temreparypbl uioHd B IloBoJKbe IpeBbICHIN
5 °C [15]. C HacTyIjieHHeM MIOJIS JKapa elle YCUIIMJIACh.
B MockBe MecauyHas aHomanms cocrtasuia 7,8 °C, 4rto
JIAJIEKO TPEBBINIAET paHee OTMEYCHHbBIE TOJOKUTE/bHDIC
aHOMaJIMK. BOJIbIINE MOJOKUTENbHbIE AHOMATUN HAGJTIO-
nanuck npaktudecku 1o Bceit EP (puc. 4). B Teuenue Bce-
ro Mecslla TeMiieparypa JHeM nognuManach Boie 30 °C,
nocrurag 38,2 (Mocksa), 35,3 (C.-IlerepOypr), 36,1 (Be-
qukuit Hosropon), 39,6 (Kazanw), 39,2 (Ilensa), 39,3
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(Caparos), 39,5 (Jluneuk), 41,1 °C (Tambos). Ha ot-
JEIbHBIX CTAHIUAX TEHTPATbHBIX obmactei, [ToBoIKbs,
Openbyprekoit obaactu, Bamkoprocrana Ttemreparypa
noBbImaiack 1o 42 °C, a B Bosrorpajckoii u Acrpaxas-
ckoil obmactax — xo 45 °C [10]. B mepsoii momoBune
aBrycTa aHOMaJIbHas sKapa Tpojosskasack. ObaacTs 1mo-
JIOJKUTEJIBHBIX AHOMAJIU CPEIHEN TeMIepaTypbl aBrycTa
oxBaruia Bcio EP; kpome Kpaitnero Cesepa [16]. Mak-
CHMaJIbHbIE 3HAUEHWsT aHoMaswii mpeBbicuin 6 °C Ha 1ore
permoHa.

B camoMm KoHIle BTOPOil JieKajibl aBrycTta GJIOKUPYIO-
Uil aHTUIUKIOH paspymmics. Kapa pesko ocmabena
C MPOXOJKIEHUEM I[UKJIOHA C 3amaja.
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Puc. 3. Boicorst mosepxuoctu 100 rlla, gam, cpexnne 3a uoab 2010 r.
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Puc. 4. Anomanuu nipuseMnoii (na Beicote 2 M) Temriepartypsl, °C, cpeanne 3a nioab 2010 r.

2.3. Ocaodxu

Vike B HIOHE MPaKTHYECKH He ObLIO TOXKIEH B psijie
paitoros IToBoskbst. Betoay B obsactu, 3aHATON GJIOKHU-
PYIOIIMM AHTHUIIMKIOHOM, OCAKOB ObLIO MEHBIIE HOPMBI
[2]. B mrosme anomamnmsi ocankoB Bciogy Ha EP orpmma-
TesbHa, Kpome MypMmanckoil o6mactit 1 CTaBpOTIOIbCKO-
ro kpasd, a takxke 3amananoit Cubupu (puc. 5). B Mockse
MIOJIbCKasi CyMMa 0cazikoB coctaBmia 13,5% wmopmbr [3].
ITepBast MoJIOBMHA aBrycra Takske ObLia Ype3BbIUAiHO 3a-
CYIIJTMBOI, HO B KOHIIE MeCsTIa MONITH JIOXKIH, TaK 94TO B
cpemHeM 3a MecCsIl Ha ceBepe CTPaHbI (B ee eBPOIECcKO
U a3MaTCKOM YacTsAX) MECSYHBbIE HOPMBI OCAIKOB OBLIH
Jlaske TIPeBBITIEHBI [4].

2.4. Iloscapot

UpesBbruaiiHasi MOKapOOMACHOCTh OTMEYanach Me-
cTaMu y:ke B mione. Toraa ke HadajuCh JIECHBIE ITOKA-
pbl B Boponexckoit, TamboBckoi, JIumenkoi obmactsx.
B wiosne seca n TopdhsaHUKYM TOpEnn yiKe MPAKTUIECKA BO
Beex obmactsix perrora. CoodIanoch 0 CroOpeBIrX ceie-
HUSX U 4esoBedecknx kepTBax [13]. B aBrycte mmpoxoe
PacIpoCTpaHeHMe MOKAPOB TPUBEJIO K OECIpPEIeeHTHO-
My 3arps3HEHWIO BO3/AyXa TMPOAYKTAME TOPEHUs, Tepe-
HOCUMBIMU Ha Gouibliiie paccrosiaust. HLneiidbr abMOB
MHOTOKPATHO PaCIPOCTPAHSAINCH Ha MOCKOBCKWIT Mera-
mosiuc. IlocTyrurerne 3arpsi3HEHHOTO BO3/yXa U3 OYaroB
TOPEHUS COMPOBOKAATIOCH MIJION ¢ YMEHBIIEHUEM BUIN-
moctu 10 100—120 M, B6m3mM ogaros — 10 50 M, ¢ CUJIb-
HbIM 3amaxoM rapu. [lo coBoxymHOCTH MOKa3aTeseir Ka-
YecTBa BO3MyXa B TedeHHe HECKOJbKUX aHell B Mockse
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142 — Dakruyeckre aHOMAIUU OCA/[KOB HA CTAHIMSX B % OT HOPMBIL.

Puc. 5. AHOMaIMK MeCSYHBIX CYMM OCajikoB, MM, B miose 2010 r.
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U OKPECTHOCTSX, a TakXke BO BceM lleHTpasbHOM pafiomne
HabJoascs cuabHbIil horoxummdeckuii emor [7, 14]. B
HECKOJIBKO JiydineM mosiokennn 0biio IToBosmkbe: Oiaro-
Japst 10T0-BOCTOUHBIM BeTpaM JBIMBI 113 LleHTpanbHOTO paii-
OHa CI0fia He PACIPOCTPAHSIINCD.

Emme ozsa BosTHA 110KapoB IpoILIa B ceHTsIOpe.

2.5. Kawecmeo 6030yxa. O3on

Co0011IeHUST 0 BBICOKOM 3arpsiBHEHUN BO3JyXa TPO-
JYKTaMU TOPEHUs TTOCTYIAIT B UI0JE ¥ OCOOCHHO B aB-
rycre [13, 14]. B ero mepBoii Tmos0BHHE >KapKas IOTO-
J1a, cabble F0r0-BOCTOUHBIE BETPHI, 3a/ICP/KUBAOIINE CJION
UHBEPCUU B HOUYHBIE W YTPEHHUE YaChl MPUBOAST K Ha-
KOIUIEHUIO BPEIHBIX TIPUMeceil B aTMOc(epPHOM BO3IyXe.
B Mockse 1 MOCKOBCKOI 06JacTH YPOBEHb 3aTPSISHEHMST
BO3/IyXa OIEHUBAETCS KAK BBICOKWIT M OYEHD BBICOKUI.
B otmenpHBIe mHM aBrycTa paszoBble KoHIeHTparmm CO
nocturanu B Mockse 4 II/[K, B ropomax MockoBckoit
obmact — no 7,4 IIJIK. Belcokasg MHTEHCUBHOCTH COJI-
HEYHOW paziraliiy TpHU cIabblX BETpaX BHI3BAIU YBEJH-
YeHre KOHIIEHTPAIK TPU3eMHOTo o30Ha [7]. Cpemnnsis 3a
8 u xoumeHTparyst ero B MOCKOBCKOM PETHOHE B TeYeHUe
moutn 30 maHedt mpeswimanta 120 Mxr/M® (oT™METHM, YTO €
2005 r. BcemupHast opranmsaiis 31paBoOXpaHeHNs B Ka-
YecTBe BEePXHEH IPAHUIIBI OE30MACHOTO OTHOIIEHUSI CMECH
o30Ha /1T EBPOIIbI peKOMEHIyeT MCI0JAb30BATh 3HAYEHUE
100 mkr/m®). B reuenne 20 gHeil Habmoxamach mria (¢
3 mo 10 aBrycta — TPaKTUYECKHW HENpepuiBHO). Camblit
CUJIBHBII cMor Obli 3adukcupoBaH 6—8 aBrycra: cpei-
HAg 32 1 9 KOHIleHTpanus o30Ha Ha cT. /losronpymaHbrit
npocturana 344 MKT/M%, a MakcMMasbHas CpeIHedacoBast
kourerTpaimsgs CO — mo 35 mr/m®, mpu IIJIK, pasHoit
5 wmr/m®. Boutn mpesbimienst Kputudeckue ypoBau NO,
NO, n aspososieil. T MOKa3aTeNn 3HAUYMTETHHO BBIIIE,
yem B 2002 r., KOTZIa HAa BOCTOKE 0T MOCKBBI TaKsKe Tope-
s Jjieca ¥ TOPSHUKH.

O6miee copepxanue oszona (OCQO), kak u3BeCT-
HO, TIpU OJIOKUPOBAHUY MOHMKACTCS B CBSI3H C aJIBEKIIU-
el TPOIIMYEeCKOTO BO3yXa € BBICOKOW Tpomomaysoi. Ha
puc. 6 nano pacupenenerune OCO 3a KOHKPETHbBIN JI€Hb:
XOPOIIIO BUIHA 00/1acTh MOHMKEHHBIX 3HAUeHWIT B 00Ja-
cTU OJIOKUPYIOIIETro aHTUINKIoOHA (cp. puc. 1 u 2).

2.6. 3doposve u xncusnv arodei

Coobmanoch 0 60 mOruOIUIMX HEMOCPEACTBEHHO OT
MOJKapOoB, 0 2,5 THIC. ceMeli, ocTaBimuxcst 6e3 kpoBa. Hema-
JIO JTIOfIel YTOHYJIO B TIepuoji cubHON Kapbl [3]. Kept-
BbI CPEIN HACEJIEHUsI He OTPAHUYMBAIOTCS ITUMU CJIydasi-
v, HeGbiBastast 11 HeOBIBAIO TMTPOMOIKUTETbHAST JKapa BbI-
3Bajia TIOBbITIeHNe cMepTHOCTH (TT0 MockBe B miosie — Ha
50,4% 1o cpasuenmio ¢ wionxem 2009 r.). Tybaukarnmn
9TOTO TIEPUOZIA TECTPSIT COOOTIEHUSIMUH O <«PEKOPIAHOM
KosmuectBe yMmepinux» (Jlumenkass o6acTh, Wi0Jb), 00
VBEIMIEHNN KOJMYECTBA CEPAEIHO-COCYIAUCTHIX, JIETOU-
HBIX ¥ WH(EKIIMOHHO-KUIIEYHbIX 3a00seBannii (0coOeH-
HO y JeTeil), KoJndecTBa BBI30BOB CKOPOHW TOMOIMU W1
YKCTa TOCTIUTATM3UPOBAHHBIX GOIbHBIX [3, 4]. ¥V wmHoO-
TUX TMEPEKUBIINX aHOMAJTBHOE JIETO CUMIITOMBI OOJIe3He
POSIBUIUCH 037Ke — B CeHTIOpe U OKTSAOpe.
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2.7. Obwas oyenxa cumyauuu

B Espometickoit Poccum u B 11€710M 110 cTpaHe JeTo
2010 r. — camoe kapKoe 3a Bech epuoj| HabIoaeHni Kak
0 HAOJTIOIABIINMCST TeMITEpaTypaM, Tak ¥ 110 TIPOIOJIKHI-
TeTpHOCTH Tieproza ¢ Temrepatypoit 30 °C u Boimie. bec-
Tpere/ieHTHas kapa, HadaBmascst B llerTtpasbuoit Poc-
CUU B TPeThel JieKajie WIOHS, TTPOMOJIKATACH 10 Cepe/in-
HBI aBrycra. B wiosle MaKCHMajbHbIE 32 BCIO HCTOPUIO
HaOJTIOICHUI TEMIIEpPaTypbl BO3AyXa (DUKCUPOBAINCH Ha
Bceii EP. JKapa compoBokzamach KECTOKOH 3acyXOil.
Haubosbiiie moTtepu MOHECTH JIECHOE U CEJNBCKOE XO-
3siicTBO. [louBeHHast 3acyxa Havajach yKe B WIOHE W K
aBrycry oxsaruia scio Esponeiickyio Poccuto. Ilo npen-
BapUTEJBHBIM 3KCIIEPTHBIM OIIEHKaM, MOTHOJJ0 OKOJIO
40% yposkast, a 0oOUTHiT 9KOHOMUYECKUE yIepd MPeBbI-
cunt 450 mapa pyo.

Taxum 006pazoM, GJOKMPYIONII aHTUIIUKIOH JieTa
2010 r. 06ycIOBUJI TOTO/THBIE TTPOIIECCHI, UMEIOTITIE XapaK-
Tep KPYMHOMACIITaGHOTO MPUPOAHOTO OecTBHs. PasBus-
mreecst Ha (hoHe TI0OATBHOTO MOTEIJIEHHUSI, 9TO SIBJICHUE
HE WMEET aHAJOTOB B MPOIIOM, OJHAKO HENb3s TOPY-
YUTHCS, YTO OHU HE MOSIBATCS B Oy/ayiieM. B KOHKPEeTHBIX
VCTOBUSX KaKIOTO TO/a W CE30HA HA/IEKHBIN MPOTHO3
HACTYIUICHIS OJIOKUPOBAHUS TTO3BOJIII OBl 3apaHee Mpu-
HSATD MEPBI I TPEAYIPERICHIST U CMITYEHUS BPE/-
HbIX nocaeactsuit. Tor dakr, uro 6mokuposanue 2010 r.
VHUKAJIBHO, JeJacT 3a/ady TPOTHO3a OCOOEHHO TPYIHOIL.
Ee pemrerine, 0ueBUHO, CIeyeT HAYMHATD C MCCJIEIOBAHUS
0COOEHHOCTEH TMHAMUKY SIBJICHUST, KOTOPBIE U O0YCIOBIIIH
IKCTPEMAIBHDIE XAPAKTEPUCTUKHI TOTOIBI.

Huske Oymer paccMOTpPEHO cOBpeMeHHOe (TpenMy-
MeCcTBEHHO 3a Tocyenare 20 JieT) COCTOSTHUE WCCTeNo-
BaHWIT KOJMYECTBEHHBIX XapPaKTEPUCTUK OJOKUPYIONTIX
AQHTUIUKIOHOB, UX KJIMMATOJOTHN, MEXaHU3MOB 00pa3o-
BaHUsI U TOMJEPKAHUSA, a TAKKe BO3MOKHOCTEH WX MPO-
THO3WPOBAHUS.

3. Kpurepuu 6;10KMpOBaHMs

Cormacuo [17], 6TOKMPYIOMIUMI HA3BIBAIOTCST BHICO-
Kie CTaOUIM3UPOBABIINECS AHTUIIMKIOHBI, HAPYIIAMOIINE
00TIHiT 3alaiHbIl EPEHOC B CPEHUX MIMpoTax. Tpaau-
[MOHHO TaKWe aHTUIUKJIIOHBI OMPEICIISIINCH Kak 00JacTy
6oabmx BoicorT nosepxuoctu 500 rIla. Koaunuecrsen-
HBI KpUTEPUH HaIM4YMs W WHTCHCUBHOCTH OJIOKUPOBa-
HUsI, OIPENesieMOTO Ha OCHOBe Tomorpaduu aToi mo-
BEPXHOCTH, OBLIT TIPE/JIoKeH B [56] U mosske MOTydn
passurue B pabdorax [37, 60]. B mocrienteit u3 nutupo-
BaHHBIX PabOT GJIOKUPOBAHUE OTPEIEISAIOCH CIIEAYIOIIUM
obpasoM. T'pagleHTBI TEOTOTEHIMATIBHBIX BHICOT Z TIO-
Bepxuoctu 500 rlla paccunThiBasnCh HA KaXkKI0W 0JTOTE
(ua reorpaduueckoit cetke 4 x 4°) masa mapamaeneit 50 u
70° c.u1. U UX OKpecTHOCTeH (+ 4° c.iL.):

¢O _¢s

2

G(70) = Z(p,) = Z(9,)
@, —Po
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3nech @, = 60° + A; @ = 80° + A; @ = 40° + A
A = —4; 0; 4° c.m. Ha KOHKpeTHOM J10JiTOTe B KOHKPET-
HBII CPOK OIMPEAENSIOCh HAIuure OJTOKUPOBAHUS, €CJIH
XOTsI OBl TP OJTHOM 3HAUCHWU A BBITIOJHSIIACH CIIELYIO-
e yCIOBUS:

G (50) > 0, (1)
G (70) < =10 m/1rpaj MUAPOTHI. (2)

Yeaosue (2) 6buto gobasieHo B [60], Torma kak B
[37] mpucyrcTBOoBano Tosmbko ycmosue (1). Ycaosue (2)
MO3BOJIMJIO MCKJIIOUUTh U3 <«KaTajora OJOKUPOBaHMIT»
cirydan GOJIBIIIOTO CMEIEHUsT K IOTY 3allaJIHOTO CTPYHHO-
TO TeUeHUsI CPeHUX MHUpoT, Tak uyTo ycaosue (1) dop-
MaJIbHO BBITIOJHSIOCh, HO C TOYKU 3PEHUsI CHHOIITHKOB
TAKyI0 CUTYAIUI0 HEJb3s OBLIO CYUTATh OJIOKUPYIOIIEH.
MDakruuecku yciaosue (2) 03HAUAET, UTO K ceBepy OT 6J10-
KUPYIOIIET0 aHTUITMKJIOHA [OJIKEH CYIIEeCTBOBATH 3aMeT-
HBII 3armaubiii ToTok (He MeHee 8 M/c).

DopMyInpoBKa, 10 CyNIECTBY aHAJIOTUYHAS TTPUBeE-
JEHHO 1 BOCXosIas K [42], ucnoap3oBana B [65]: ama-
gor G, uMenImi BU

= 100,0 [MZ/RC - 1,0],

paccMaTpUBAETCSI HE TOJBKO KaK KPUTEPHil Hasnaust 6Jio-
Kupyiotero antuimkiaona (mpu Bl > 0), Ho m kak xapak-
tepuctuka ero uareHcusHoctu (block intensity). 3mech
MZ — makcumym Bbicotel nosepxuoct 500 rlla B 3am-
KHYTOM aHTHIMKJIOHE Wind Ha ocu TpeGHst, RC — BbIOpaH-
Hast (cyOBEKTUBHO) perpeseHTaThBHas usornica. Jis o6b-
eKTUBHU3AI[NY PacyeTa HCI0Jb30BaHa CJemyiomnas hopmyra
st RC:

RC:l Z,+7Z,

+M7Z |,
2 2

rae 7, Z,— MUHUMaJbHble 3HaueHus BbicOThI H, & 10-

sBepxaoctu 500 rlla Ha ocax JTOKOMH, JeKAIUX BbIIIE

U HUJKE TI0 TIOTOKY, COOTBETCTBEHHO OTHOCHTEIBHO OJIO-

KWHTA Ha TOW JKe IMIMPOTE, Te HAGJIOMAeTCs MaKCUMYM
H. .
500.

[Ipusenem apyryio GopMyanpoBky kputepuen (1) —

(2), ucrnosbsyemyto B pabotax psia aBTOPOB (CM. Harmp.

[53]):

ZguO*Acp/Z a ©0+AQ/2 < 0’ (13)
00 + Ap/2 Z(p0+3Akp/2 > AAg, (22)
rae A = 10 m, Ap = 20°, ¢, = 50° c.m.

B peasnbubix yemoBusix pacuera kpurepues (1) — (2)
BO3HMKAET Psijl METOINYECKUX TPYAHOCTEH, HA KOTOPBIX
3/1eCh HET BO3MOKHOCTH OCTAHABJINBATHCS; B ATOH CBSI3U
obpalifaeM BHUMaHUe uyuTaTesist Ha pabdory [27].

Jlpyroit kputepuii GJIOKUPOBAHUST ObLI TIPEIOKEH
B [5, 6]: GIOKUPYIOMUI AHTUITHKIOH OMPEIETSIICST KaK
obmacTb, B KOTOpoit oTkIoHeHNe H, | oT cpeanenmpoTHo-
TO 3HAUEHUsT OBLIO TMOJOKUTENHHBIM U He MEHBITIM 3a-
JIAHHOTO KPUTHYECKOTO 3HAYEHUSI B TEUCHUE TTPOMEKYTKA
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BpeMeHn T, MPUHUMAEMOTO 32 MPOAOJIKUTEIBHOCTD 0J10-
KupoBaHusi. Eciin 970 ycioBHe mepectaeT BBITIOJIHSTHCS
Ha KOPOTKoe (2 CyT. U MeHee) BpeMs, a 3aTeM CHOBA BBI-
TOJTHSIETCS, TO TEPUO GIOKMPOBAHUS CUUTAETCS HETIpe-
PBIBHBIM, BKJIIOYAsi 3TO KOPOTKOE BPEMSI.

OueBupno, uto kpurepuii (1) — (2) mpenmoJsaraet
oTcedere GIOKUPYIONIETO AHTUIIMKIOHA ¢ Tora (MOTHOe
UM 9acTHYHOE, ¢ OMET00Opa3Hoil KoHbuUryparmeii n3o-
rurc), a kpurepuit [5, 6] BKIHOYaeT B YMCI0 OJOKMHTOB
TaKkKe He OTCEKAIONINECsT CTAIMOHAPHBIE TPEOHU, B KOTO-
PBIX 3HAK TOPU3OHTANBHOTO rpaauenta H, = coxpansercs
Ha BCEX IMUPOTax.

Kak KkosimyecTBeHHYIO XapaKTEePUCTUKY WHTEH-
CUBHOCTH GJIOKUPOBAHMS, TPUMBIKAIONYI0 K KPUTEPUIO
(1) — (2), ykaxem . Has. aeiicrue (blocking action) [11,
56, 61]. Onpenenenne aToi BeJMYMHDI TIPUBEJEM COTJIAC-
HO [11]:

S = [ 1)L (tydt.

31ech UHTErpUPOBAHUE BBITOJIHIETCS B TIpeIesax
or 0 710 T, TIe T — BpeMsT JKU3HU OJIOKWHTa; | — Tepenaj
JABJICHUS MEXKIY IeHTpoM u nepudepueit (ananor (1)),
L — suHelHBIN pasmep OJIOKUHTA.

[53] mpemmoxensl T. Ha3. PV-0 uHmekc 6jgoKu-
poBaHUs U oOmpeleieHre OIOKUPYIOIIETO aHTHIINKIIO-
Ha, OIHPAIONIEecsT Ha KOHIEMIINIO MOTEHIINATHLHOTO BUX-
ps Idprenst PV u moTeHIMANIBbHON TeMIiepaTypbl 6 Kak
OCHOBHBIX JIMHAMUYECKUX XAPAKTEPUCTHK aTMOCGHEPDI
[32]. CormacHo [53], 6OKHPYIONTHIT AHTHITMKIOH TIPE-
craBjsier coboi siBJieHre OOpalleHusl 3HaKa OOBIYHOTO
MEPUAMOHAIBLHOTO TPAIUEHTa MOTEHIIMATLHON TeMiepa-
TYpBI HA TUHAMUYECKOH TPOIOIay3e B OKPECTHOCTU -
POTBI KJIMMATOJIOTHYECKOTO TITOPM-TPEKa, UMEIIIee TO-
pusoHTaIbHBI Macitab 1500 kM u Gosiee M CoXpaHsito-
1eecst He MeHee D JiHeil.

B kauecTBe AMHAMUYECKOH TpOMOMAy3bl OepeTcst
M30MOBEPXHOCTD 2 PVU MOTEHIINATIHHOTO BUXPS JPTEJIS:

PV =—g(—v—— f)— )

31ech g§ — YCKOPEHUE CHJIBI TSKECTH, p — JaBe-
HUE, U, ¥ — COCTABJSIONINE CKOPOCTU TIO OCSIM X, Y CO-
oTBeTcTBeHHO, f = 2 ® sin ¢ — mapamerp Kopuosnca;
0 — morenmuagbHas Temreparypa. [lpuHaTas equHUIA W3-
MepeHNsT TToTeHInanbHoro Buxps — 1 pvu = 10° K/(xr.c).
(3amerum, 4TO TOBEPXHOCTH PV = 2 pvu JIEKUT HECKOJIb-
KO HUKe TepMUYecKoil Tpomnomnayssr [18, 19, 66].)

OGBIYHBI MEPUIAMOHATBHBIN TPaJneHT O Ha IMHa-
MHUYECKOIl Tporonayse XapaKTepuayeTcst GoJjiee BbICOKHU-
Mu 0 Ha fore W HU3KUMHU Ha ceBepe. XapakTepHas KOH-
durypanust 6JIOKHUHTA, KaKk OHa JaetTcs B [53], umeer Bup,
TIpe/ICTaBIEHHBIN HA PUC. 7.

WHpieke OJOKMPOBAHYS MTPEACTABISETCS B BUIE
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Puc. 6. OGee copepkanne o30Ha, ei. Jlobcona, 31 uions 2010 r. (KapThl OMEPATUBHO COCTABJISIIOTCS

B ITAO 1o panusiv AURA/OMI)

Cormacao atomy ompezenennio, B < 0 B 3amasnom
noroke, Ho B > 0 B 3oHe Giokuposanus. Ha poarore A
uMeeT MecTo OJIOKMpoBaHUe, eciim B > 0, uTo yKasbiBa-
€T Ha BBICOKYIO O B OoJjiee CEeBEPHBIX MIMPOTAX U HUBKYIO
B OoJiee H0/KHBIX.

[TpuBeseM B KauecTBEe TIPUMEpPaA pacipesiesieHue 6 Ha
MMOBEPXHOCTH 2 PVU, PACCYUTAHHOE TIO PEAbHBIM JTAHHBIM
st onHoro n3 cpokos Jieta 2010 1. (puc. 8). Buano, uto
o0mmii XapakTep aHaJOTM4YeH pPHUC. 7, OJXHAKO KOHMUTy-
parust U30TepPM CJIOKHEE TIPEIJIOKEHHO B [53] cxeMbl, a
«SI3BIK» BBICOKUX 6 3aXO/UT Jlajibllle HA CEBEP.

TakoBbl OCHOBHbBIE KpPUTEPUH OJIOKUPOBAHUS, WC-
HoJib3yeMble B Hacrosiiiee Bpems. B psge pabor wc-
nosb3yercs kputepuii (1) — (2), manpumep [22], B apy-
rux — Kpurepuii (4), mpeskie BCero B 1eJI0i cepun paboT
b. XockuHca n ero yueHUKOB.

4. Kinumaronorus

PaGoThl 110 KJAMMATOJIOTHH OJIOKUPYIOMIUX aHTHIIU-
KJIOHOB, OCHOBaHHBbIE HAa TPUMEHEHUN KOJUYECTBEHHBIX
KpUTEpUEB, PUBEIAECHHBIX B 1. 3, K Oojiee WM MeHee 00-
IIUPHBIM apXUBaM JaHHBIX 0ObEKTHBHOIO aHAJIN3a, HAuH-
Hatot nossisaThes ¢ 1980-x rr. [1, 5, 6, 11, 12, 22, 37, 42,
43, 48, 53, 62, 63]. He nmest BOSMOKHOCTH B 0ObeMe JIaH-
HOW CTaThbU OCTAHABIMBATHCS HA PE3YJIbTATAX OTHAEJbHbIX
paboT 9TOro HalpaBJIeHUsI, OTPAHUYMMCS TPUBEACHHOI
6ubanorpadueil 1 HEKOTOPHIMU Harbojiee HOBBIMHU pe-
3yJIbTaTaMH, TTOJyYeHHBIMU Ha O0JibIioM Marepuase. Tak,
B pabote [65] mpeacTaBaeHbI KINMATHYECKIE XapaKTepu-
ctuku mo 30-etnemy psgy (peanamns NCEP-NCAR), B
[62, 63] — o 44-netHemy psany (peanasms EICIIII), a B
[33] — mo emie Gosee amuHHOMY 45-eTHeMy psity ERA-
40, OTHAKO TOJIBKO JIJIsi 3UMHETO CE30HA.

Cremyer y4uThIBaTh IMPU CPABHEHUU PE3YJTHTATOB
Pa3JMYHBIX aBTOPOB HE TOJIBKO pas3jindyue B TIPUMEHse-
MBIX KPUTEPUSIX, HO U JIOTIOJHUTEIbHbBIE YCIOBUS, HAKJIa-
JIbIBaeMble TPV KaTaJIOTU3AINH CIyJYaeB.
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Tak, B [42] chopmynpoBaHbl caenyIoNue yCaoBus,
KOTOPBIM JIOJUKHBI YIOBIETBOPATH ciaydan (events) 6io-
KUPYIOIUX aHTUITUKIOHOB:

— xputepuii (1) M0KeH BBITTOTHATHCS 71T aHTUIN-
KJIOHMYeCKOro motoka Ha mosepxHoctu 500 rlla munu-
MYM B TeueHue 5 [HEl;

— HAYaJOM CJy4as OJTOKUPOBAHUS CUYUTAETCS CPOK
yepe3 24 4 mocJie TiepBoro BhITIOTHEeHUs ycaosus (1), a
KOHIIOM — CPOK 3a 24 9 70 MpeKpalieHNs ero BBITIOTHe-
HUS;

— AQHTHUINKJIOH IOJIKEH PacIojiaraThCsl K ceBepy OT
35° ca. wiam K tory or 30° 1.1, a aMIUIUTyAa IpeOHs
JOJKHA ObITh HE MeHee 5° MIMPOTHL.

B [53] BoizenstioTest yeThipe THMA GIOKHPOBAHYS:

1. JlokambHEI GJOKMHT B KOHKPETHBI CPOK. DTO
obsacTb, B KOTOPOH uHAeKe B mosokurenen mo pacde-
TaM 32 KOHKDPETHBIN CPOK Ha TPeX KaK MUHUMYM IIHUPO-
Tax mpu A = 4° U Ha JOJTOTHOM HHTepBase 5° (yKa3biBa-
€TCsl, UTO ITO 3HAYCHWE HEKPUTUYHO U OIPENesIsieTCs T1e-
JIBIO PacueToB).

2. Kpynromacuirabubiii 61okusr. 1o o6macts B > 0
He Menee 15° 1o gosrore (4TO PaBHO MOPSIAKY BETMUHMHBI
paamyca aedopmarun Poccou Ha mmpore 50°) u 30° mo
MUPOTE B KOHKPETHBIN CPOK.

3. duuson GIOKUPOBaHUSA. ITO KpymHOMACHITA0-
HbIIi  OJIOKMHI, COXpaHAIONMICA He MeHee 4 jHel
(B [56] 6pamocs 10 mmeit) B mnTepBase 10° m0ATOTLHI.
Takoe ymenbiieHre AL TPU3BAHO y4ecTh BO3MOKHOCTD
HEeOOJIBIINX CMENeHUI aHTUITUKIIOHA OTO JIHS KO JIHIO.

4. Cexropupiii Giaoxunr. CeKkTopHOE OJOKHPOBa-
HIe U SMU30/(bI CEKTOPHOTO GJIOKMPOBAHUS OTIPENESIOT-
cd Tak Ke, Kak 2) M 3) COOTBETCTBEHHO, HO MMeEeTCs B
BU/IY JIOKQJIN3AIINsI BHYTPHU CEKTOPOB, MOCKOJIBKY U3BECT-
HO, 4TO OJIOKUPOBAaHHE MMEET TEHJECHIIUI0 YacTO BO3HU-
KaTh B OJHOM W TOM K€ JIOJITOTHOM CeKTOpe. 3/1eCh CeK-
TOPOM Ha3bIBaeTCsi MHTEPBAT 63° 110 J0JIrOTE, a CEeKTOP-
HBII GJOKUHT MMEET MECTO, eCii B IOJIOKUTETbHO Ha
UHTEepBaje He MeHee 15° 0JTOTHI BHYTPU CEKTOpA. IIN-
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Beicokas 0

Puc. 7. Cxema paciipesiesieHus: HOTEHIMAIbHON TeMIlepaTypsl Ha 1osepxHoct PV = 2 pvu s pac-
yera PV-0 ungekca Grokuposanust B Ha 3agannoii gosarore A JKUpHAst JUHUST — PEIPE3CHTATUB-
Hast uzouHust O = const npu HaMMYUM OIOKUPYIOIIErO aHTUIMKIOHA [53]

30/l CEKTOPHOTO GJIOKUHTA — 3TO CEKTOPHBIN GJOKUHT, CO-
XPAHSIONIUICS He MeHee 4 TOCTIeI0BATEbHBIX CYTOK.

Taxxe ornpezgensercs Hadano (onset) U KOHeIl
(decay) GiokupoBaHMS KakK IIEPBBIA CPOK ¢ OJOKUPOBaA-
HUEM U MePBLIA CPOK 6e3 OJOKUPOBAHUS COOTBETCTBEH-
HO. Ha puc. 9 maHa TOBTOPSIEMOCTH CEKTOPHBIX OJIOKHPO-
BaHWIA, TOTy4YeHHast B [53].

Hecmotpst Ha oripeesieHHyI0 Pa3HUIy B KOJIUYe-
CTBEHHBIX YCJIOBUAX W KPUTEPUAX, OCHOBHBIE DPeE3yJbTa-
TBI PA3HBIX PabOT XOPOIIO COTJIACYIOTCSI B KAUECTBEHHOM
ornotrenuu. Tak, B CeBepHOM MOJYNIAPUN MAKCUMYM I10-
BTOpsieMOCTH OJIOKUPOBaHUsT ObLT ToJydeH Haj Bocrtou-
HOM ATnantukoil 1 EBPONON, BTOPUYHBI MAKCUMyM —
HaJ[ IIEHTPAJbHBIM U BOCTOUHBIM Tuxum okearnom. OKoJi0
CkaHuHABUU TI0Jy4eHO 24% IHEN ¢ CeKTOPHBIM OJIOKH-
poBanueM. T'OZ0BOI XO[ XapaKTEpUCTUK OJOKUPOBAHUS
CJIOJKEH, MEXTO/I0Basi M3MEHYNUBOCTH BbICOKA. JlosroBpe-
MEHHBIX TPEH/IOB MOBTOPSIEMOCTH HE OTMEYeHO, 10 Kpaii-
Heii mepe B CeBeprnom mosymapuu. Hajg EBponoii maxk-
CMMYM MHTEHCHBHOCTH TIOJIy4YeH 3UMOH 1 oceHblo. [loss
STH30/I0B CEKTOPHOTO GJIOKUpOBaHust Haj EBporoil mpu
[IPOAOJIKUTEIBHOCTA 5 AHel u 6ojiee — BbIIlIE, YeM Tjie-
6o [53]. Dro cBsazano ¢ oporpadueil ¥ pacipeieaeHn-
eM MOps U CYIITH, a TaKyKe CHEKHOTro MmoKpoBa [29].

B CesepHoMm mostyriapuu GJIOKUPYOIIAE AHTHUIIU-
KJIOHBI Yallle HaOII0#aoTCa 1 60JIee MHTCHCUBHBI, YE€M B
IOxHOM (cMm. Takske [45]). [IprunHbI pasauauii KPOIOTCS
B AUHAMKKe oOpa3oBaHus OJOKMHIOB [24], a B KOHEYHOM
cuere — B OCOOEHHOCTSIX PACIIPEIEIEHHs CYIIU W MOPSL.
JletanbHOE pallOHUPOBAHUE pacIpeliesieHusT GJIOKUPYIO-
MIUX AHTUIUKIOHOB 110 KO3KHOMY IOJIYIITIApUIo Ha OCHOBE
PV-6 noxxona mano B [23].

WNmeioTcst  pe3ysbTaThl, yKa3bIBAIOIIe HAa CBSI3b
NHTEHCUBHOCTN U JIOKaJIN3allnn 6JIOKI/IpyIOH_[I/IX AHTUIU-
KJIOHOB C COJTHEYHO! aKTUBHOCTBIO U C TAKUMU PEKIMA-
MU 00IIeil UPKYJISIIE aTMOCHEPDI, KaK KBa3U/BYXJIET-
Hee kosiebanue [21] u dap-Hunbo [11, 55, 65]. Tak, orme-
YeHa IIOBbIIIEHHAsA IMOBTOPAEMOCTD 6JIOKI/IH1"OB B TO/Ibl
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Jla-Hwunbs B cpaBHenuu ¢ Jap-Huabo B CeBepHOM TIOJTY-
mrapuu u obpartoe coorromienue B IOxHOM. TTpumMenu-
tesabno K anuzony 2010 T. 3TOT BBIBOJ, MO-BUIUMOMY,
noxareepskaaerca (puc. 10): Becnoit 2010 r. 3aBepimmirach
(dhaza Dub-Hunbo, 1 pounsoIies HeOOIYHO PAHHUIT TIepe-
xo/ K Jla-Hunbs.

B [68] GuokupoBanue B BBICOKMX IIUPOTaX YBsI-
3BIBAETCSI € HeluHelHbiM pexxumoM CeBepHOI KOJiblle-
Boit moxaer (Northern Annular Mode — NAM) — rio-
GaJIbHBIM PEKUMOM, MPOSIBISIIONIMMCST B ATJIAHTHKE Kak
CeBepo-ATianTHyeckoe KojebaHue; Takast CBs3b OTMeua-
jgach 1 panee [58]. HekoTopbie kamMarudeckue ocoOeH-
Hoctu NAM B cBs3u ¢ jieTHUM OJOKMPOBAaHUEM aHAJIN-
supytorcst B [59]. TlosyueHHble B IIUTUPOBAHHBIX pabo-
TaX yKa3aHUs HA CTATUCTUYECKUE CBSI3U B Psijie CIy4aeB
OKa3bIBAIOTCS 3HAYMMBIMU, OJIHAKO 3TH CBSI3U JIUIIH MO-
JYJIUPYIOT PACIPe/le/IeHNsT XapaKTePUCTUK OJIOKUHTOB U
He SIBJISIIOTCST OMPEAEISAIONIUME JIJisT TOSIBJIEHUST M UHTeH-
CUBHOCTH TOCJIEIHUX.

3HAUNTEBHBIN HHTEPEC MPEACTABISAIOT TaKKe pabo-
TBI, B KOTOPBIX BBICOTBI TPOIOMAY3bl U CTPYKTYpa GJIOKHU-
PYIOIIUX AHTUIIUKJIOHOB PACCMATPUBAIOTCS B CBS3U C IO-
JeM obrero cogepxanus ozona [20, 25, 28]. Ouesuzno,
4TO B OJIOKMPYIONINX aHTUIMKJIOHAX O0IIee COAepKaHUe
o3ona (OCO) noHum:KeHO, MpeK/e BCETO BBUY a/[BEKIIUN
TPOIIMUYECKOr0 BO3AyXa ¢ GoJiee BBICOKOH TPOIIOIAY30ii.
O3OHOBbIe MUWHW-BIPDI (HeCTaHI/IOHaprIe JIOKaJIbHbIE
munumymbsl OCO, onpezesngeMble TMHAMUKON aTMocde-
pbl) B 25% ciyuaeB cBsizaHBI ¢ OJioKMpoBaHueM. Paiio-
HbI, HanboJiee YyBcTBUTENbHBIE K oHMKeH0 OCO mpu
6soxupoBanun — 910 CranpuHaBusg u Ajsicka. Bobiias
qacTh (OKOJIO 2/3) 030HOBBIX MUHHU-IBIP TPH OJIOKHPO-
BaHUM 00YCJIOBJIEHA aIBeKIIeil GeTHBIX 030HOM BO3/LYIII-
HBIX MacC K IMOJIIOCY BOJIM3M TPOMOMAY3bl U K 3KBATOPY
B cpemHeil Tporocdepe; ocTaibHble — aanabaTHIecKuM
MOIHATUEM U3IHTPOIT B BepXHeEH U cpejiHeil Tporocdepe.
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5. MexaHu3Mbl BOHUKHOBEHHS U MO//I€PsKAHUS

Pannune rumotessl [57] MCIONIBb30BaIM aHAJIOTHIO C
TUPABIMYECKUM CKAuKOM IIPH Tiepexofie OT Y3KOH 30-
HAJIBHOI CTPYN K ITUPOKOMY MeJJIEHHOMY TOTOKY. B Ha-
crosiiiee BpeMst TosiBIeHne GJIOKIMHTA CBA3BIBACTCS C JIU-
HAMUKOHN JUIMHHBIX BOJIH Thma Poccbu u paccmaTpuBa-
eTcs KaK pe3yJbTaT UX HeJUHEHHON HeyCTONYMBOCTH M
onpokuabiBanus (breaking).

Kax nzBectno [30], HemmHeltHas (asa pa3BuTus He-
ycToiunBocTH (HEYCTOMYMBOCTh KOHEUHBIX aMILJIUTY/I)
XapaKkTepu3yeTcsl WHTEHCUBHBIM B3aMMOJICHCTBHEM pa-
CcTyIIeit BOJHBI € ABMKEHUSIME IPYTUX MaciiTaboB. B 3a-
BUCUMOCTH OT 3allacoOB 9HEPTHU, KOTOPast MOJKET ObITh
nepesilaHa pacTyIeil BoJiHe, ee HeJMHETHOe Pa3BUTHE MO-
JKeT TIPUBOIUTH K YCTAHOBJIEHUIO OMHOTO W3 CJIEIYIONINX
HEJTMHETHBIX PEKUMOB:

1. Pexnm cranmonapubix BosH. B mortoke ¢dopmu-
pyIoTCst TpeOHU 1 JTOKOUHBI, OCH KOTOPHIX OPUEHTHPOBA-
HBI MEPUIMOHANBHO JUOO TIOJ YTIOM K MEPUINAHY; OHU
COXPAHSIOTCS TPOJOLKUTETbHOE BPeMsT (€3 M3MEHEHVsI
aAMTTUTYIBI, (DOPMBI M JJTUHBI BOJHBI.

2. Peskum vacillation («mepuanuit» wmm mymabcu-
POBaHU): TO TaKKe PETYISIPHBIN PEKUM, OHAKO rpebd-
HU ¥ JIOXKOWHBI UCIBITHIBAIOT MEJJICHHBIE TEPHOJIYe-
CKH€ U3MEHEHUST: 9TO MO0 M3MEHEHUS aMILTUTY/IbI BOJH
(amplitude vacillation), mu6o nsMeHeHUs UX OPUEHTAIH
(shape vacillation), 160, HaKOHEll, H3MEHEHIE BOJHOBO-
TO YHCIa.

3. HeperyispHblii peskuM TUIa TYPOYIU3AINH.

ButokupoBamme TpeacTaBisieT coboi PesKUM TepBO-
rO MJIW BTOPOTO THWIIA [JTsI HEYCTOWYMBON BOJHBI THIIA
Pocc6u. OmpoKu/IbIBAHNEM BOJHBI HA3BIBAETCSI, COTJIAC-
Ho [37, 53], MOMeHT oTcedeHus1 (MM YACTUYHOTO OTCe-
yeHus) obsmactu Beicokux H500, a B cBere PV-0 kpure-

pust — oOpallleHUsI TPaJMeHTa TEMIIEPAaTypbl Ha MOBEPX-
Hoctu PV = 2 pvu (puc. 10). [lo aTtoro MoMeHTa, XOTS
HUMEETCsT PasBUTHIN rpebeHb (OJIOKUPYOIINI B CMBICE |5,
6]), Giokuposanust B cmbicae [37, 53] eme Her. (Takoe
MoHMMaHue wave-breaking MpOTHBOPEUYUT MPUBBIYHOMY
IUTST HAC TIPE/ICTABIEHNIO 00 OOPYIIEHUN BOJHLI KakK ee
pa3pylIeHNH W YCTAHOBJIEHUM HEPETYJSIPHOTO DPEXNMA,
6yIb 9TO MenTKOMacITabHast WIH T. Ha3. TeoCTpodde-
cKkast TypOyJEHTHOCTb. )

3ameTuM TOMyTHO, 9TO GiokuHT jgeta 2010 T. nmen
HEKOTOPBIE TIPU3HAKUA <«MEPIAHUSA AMILTUTYAbI>: TOCTe
Meprojia HEKOTOPOTO OCAabJeHusT B Hauale aBrycTa Ha-
CTYIHJIO €r0 HOBOE yCUJIEHHE.

Nmeercst cepust paboT, B KOTOPBIX PACCIUTAHBI TIO-
TOKW 9HEPTUU K OJOKWHTY OT KPYITHBIX W CUHONTHYE-
ckux macitabos. Tlosydaembie TIPH 9TOM BBIBOJIBI HEOJI-
Ho3HauHbI. Tak, B [49] mosydeHo, 9TO TPUTOK SHEPTHU OT
KBa3MCTAIIMOHAPHON TeMOuKN BOIH PoccOu k GI0KMpyTo-
[eMy AHTUIUKJIOHY WMEET MEPBOCTENEHHOE 3HAYEHVE B
¢opmupoBanuu mocyennero Haj EBporoii, a mpuTok ee
OT CHHONTHYECKUX BUXpeit — miist popMupoBaHust GJIOKU-
PYIOIIEr0 aHTUIMKJIOHA HA/[ CEBEPOM ATIAHTUKH. ITOT
BBIBOJI KQUeCTBEHHO coriacyercst ¢ Gojiee PaHHUME pe-
syabTatamu [69], Toraa xak aBTopsI [44] mms corydast jet-
Hero GIOKUPYIONIET0 aHTUINKIOHA HAIN (TyTeM pac-
Yyera COCTABIISIIONINX YPABHEHUsI TEHAEHIMN 3aBUXPEH-
HOCTH), YTO, XOTsI NMUTAHWE OT CUHONTHYECKUX BUXPEN
UTPaeT BAXKHYIO POJIb, HO a/IBEKIUST aHTUIIMKJIOHUYECKOI
3aBUXPEHHOCTH, C MAaKCUMyYMOM B BepxHel Tpormocdepe,
ABJdgeTcss BakHelnmM (akropom pocra H, o B 1enTpe
AHTUIMKIOHA B TEYEHHE BCErO €ro >KU3HEHHOTO IHKJIA.
C npyroii croponsl, B [34, 39| nemaercs BBIBOL O MpH-
MaTe BBIHYKIACHUS CHHONTUYECKUMU BUXpsiMu. B [38,
40] 3aposkmatomuiicst GIOKIHT TPEACTABIEH KOMOMHATIN-

2
EX:2
& L)
/ )
3 ,
G 2 &
374 Ps
—

338

Q

Puc. 8. Pacnpesiesnenne norenipaibioii remmeparypst 0, K, #a nosepxuoctn PV = 2 pvu 31 uions

2010 r., 12 BCB
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Yucno ciyuaes

4 8 12 16 20

T, cym
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Yucno cayuaes

6) 0

4 8 12 16 20
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Puc. 9. Yucuo ciayyaes (B sorapudMudeckoi IKkajie) ceKTOPHOro GJOKUPOBAHUS HPOAOJIKITEN b
HOCTBIO HE MEHEe YKca JHEH, yKa3aHHOro Ha ocu abemuce, no CeBepHOMy noaymapuio (a) U B CeK-

Tope, HeHTpupoBanioM Ha 20° B.a. (6) [62]

el INTIONST M COMMTOHA (MOHOIIOJS) TIITAHETApHOTO Mac-
mraba, KOTOpbIe 3aTeM MPU B3aUMOAEHCTBUU C CHHOII-
TUYECKUMU BUXPSIMU DBOJIIOIMOHUPYIOT TAaKUM 0GPas3oOM,
YTO JUTOJbHAS CTPYKTYPaA YCUJIMBAETCS W JIOMUHUPYET
Ha/l paspymamonmmcs MoHomoseM. CoriacHo OmHON 13
MOCJEHUX OMyOIMKOBAHHBIX PAGOT 9TOTO HATIPABJIEHIIS
[40], 3HAUMMOCTD BKJIa/la CUHONTUYECKUX BUXPel 3aBH-
CUT, B 1IeJIOM, KaK OT aMIJIUTY/] TIJIAaHETAPHBIX BOJIH, (hOp-
MUPYIOIINX 3apOKAAMONIHIICA OIOKUHT, TaK U OT CBONCTB
CUHONTUYECKUX BUXPEH, mpudeM oba aTu akTopa Jei-
CTBYIOT MTO-PAa3HOMY B Pa3HbIX paiioHax. Tak, B CeBepHOM
noTymapu GJIOKIPOBAHUE CBSI3AHO TMPESKE BCETO € B3a-
UMOJIEHICTBUEM BOJIH CHHONTUYECKOTO W IJIAHETAPHOTO
Mactrabos, a B IOHOM — ¢ cymeprosurmeil 9TUX BOJH
B GOJIBINEH CTeMeH , YeM ¢ UX aHeproodMeHoM [24], uTo,
[0 MHEHHUIO aBTOPOB, OObSICHSIET TMOHUKEHHbBIE TOBTOPSI-
€MOCTb, WHTEHCUBHOCTh U TPOAOJLKUTETHHOCTh COXPa-
Herwst 6;0KuHTOB IOJKHOTO TOTyTTapust; IPH 9TOM pas-
HUIIA B MEXaHMW3MaX MOJIEPKAHUS CUJTbHEE BbhIPasKeHa B
ATJaHTHYECKUX ceKTOpax 000X Mmojrynapui, ueM B Tuxo-
OKEaHCKUX.

W3 nocaeaanx pabot ormeTM [46], B KoTopoil aHa-
JIM3UPYETCST TPOTIECC OMPOKUIBIBAHMS BOJHBI PoccOu
U orceyeHUs1 obpasoBaslielicss aHomaanu PV, a Takske
obpaTHasi CBSI3b C CHHONTHYECKMMU BUXPSIMM, OIKCHI-
BaeMasi yepe3 KBasuBeKTOp e XockuHca [31]. [Ipexcras-
JieHre 00 ONPOKHIBIBAHUU BOJIHBI PoccOu Kak MpudiHe
obpasoBaHus OJIOKMHTOB UCIIOJIb30BaHO U B [63] mis me-
TAJBHOTO M3y4YeHus ux mopdosornu. Ha 3amMcTBOBaH-
HOM 13 3TOil paboThl prc. 11 XOPOIIO BUAHBI Kak POCT
AMILIUTY/IBI BOJIHBI, TAK ¥ MOMEHT OOpAIEHUsST rPaieH-
Ta 0, OTOXKIECTBISIEMBIN C OTTPOKN/ILIBAHUEM BOJIHBI U Ha-
crymienem OGmoknpoBanust. CrenyeT OTMETHTD, 4TO Ta-
KOe OoTIpefieienne 00ecTeynBaeT OMHO3HAYHOCTh PEru-
CTPAITIH 3TOTO MOMEHTA.

MoskHO Tosarath, 4To 3(dEKThl BBIHYKIEHUS CHU-
HOTITHYECKUMU BUXPSIMU W a/IBEKITUST TIOTEHIIMAIBHOM 3a-
BUXPEHHOCTH TJIAHETAPHBIMKA BOJIHAMU JIEHCTBUTEITHHO
OTIPEIETISTIOT POCT U TO//IepsKanne GIOKMHTA, HO UX OT-
HOCHUTEJIbHBbIE BKJIAJBl BaPhbUPYIOT B NMIUPOKUX TIPEieiax
B 3aBUCUMOCTHU OT KOHKPETHBIX YCJIOBHUIA.

Anmapar, BecbMa GJIMBKHN K WCIOJb30BAHHOMY B
[46], 6BLT TPUMEHEH K 3ajiaue MCCAEOBAHIS B3ANMOJIEH-
CTBUU TIOJISI BeTPa B CTPYWHBIX TEUYEHUSX U C OCPEITHEH-
HBIM TI0 BpeMeHn noTokoM [8, 9, 18] amst ornenku anepro-
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oOMeHa BO3MYIIEHUI CHHONTHYECKOTO MaciiTada ¢ KpyIl-
HOMACIITaOHBIM TIOTOKOM B CJIO€ CTPYHHBIX T€UECHUH IIy-
TEeM pacyera J[MBePreHIiny KBa3uBeKkTopa XOCKUHCA U T10-
Toka Jnnaccera — [laspbma. YKazaHHBIN ammapar 1eeco-
06pasHo TIPUMEHKTD K AMarHOCTUIECKOMY HCCJIEI0BAHUIO
DHEPreTHKN OJIOKWHTA, HeOOBIYAlHO [I0JITO CYIIEeCTBOBAB-
mrero jietom 2010 r.

6. IlpornozupoBanue

B03MOKHOCTH TIPOTHO3UPOBAHNS OIOKUPYIONIIX aH-
TUITUKJIOHOB C TIOMOIIBIO YHMCJACHHBIX Mojeseil mccieno-
BaJINCh B MJIaHE KPATKOCPOYHOTO ¥ CPETHECPOYHOTO TIPO-
rHO3a TJTABHBIM 00pPa30M B aCTeKTe MPeICKa3aHusl MOsB-
JeHust 6IOKMHTA. ECI TOBOPUTH O COBPEMEHHOM YPOBHE
MTPOTHO3UPOBAHMSI, TO CJIEAYeT HadaTh ¢ paboTsl [60], B
KOTOPO#T OT[eHEHBI BOSMOKHOCTH TPOTHO3MPOBAHUS 610-
KWHTOB, OTpeIeIeHHBIX ¢ moMolbio kputepus (1) — (2),
3a 7 3UMHUX CE30HOB C ITTOMOIIBIO OMEepaTHBHOI Moje-
gu EI[CIIIL Ilosydens! ciemytorne OCHOBHBIE BBIBOJIBI.

Ecim 60KMpOBaHWE PEAbHO Pa3BUBAETCS Uepe3
3—4 mHA OT HAYAJTBHOTO CPOKA TPOTHO3d, TO WMMEETCs
CUJIbHAST HEJ0OIIEHKA €T0 ITOBTOPSEMOCTH W WHTEHCHB-
Hoctu; nipu ynpeskaenun x10 10 gueit Topko okoso 50%
OT peanbHBIX GIOKUHTOB MPOTHO3UPYETCST, U OKOJO TO-
JIOBUHBI M3 HUX TPOTHO3WPYETCS HEe B Te JIHW, YTO Ha
caMoM [esie. Y COBEpIIEHCTBOBAHUS MOJIETH 32 paccMa-
TpUBaeMble 7 JieT Majo CKa3aJnch Ha KadecTBe MPOTHO-
3a 6roxkupoBanusa. Ho ecin 610KMpoBamie MMeI0 MECTO
y’Ke B HAYaJbHBIX JTAHHBIX, TO €T0 MPOJOJKUTENbHOCTD
(B cMBICTIEe CPeTHECPOYHOTO TIPOTHO3a) MPeCKa3bIBaIach
ynoBrerBoputeabuo. MakTudeckn omubKn 06y CIOBIEHBI
HECTIOCOOHOCTHI0 MOJIENTN TIPEICKA3ATh CMEHY pekrMa —
OT 30HATBHOTO K OJOKUPYIOIMEMY. AHATOTHYHBIE OIEH-
KM MPUMEHUTETbHO K IJI0OAJbHON CIIEKTPasbHON MoJIe-
i SIMOHCKOTO MeTeopOoJIOTHYECKOTO areHTcTBa n Merte-
oposiormdeckoro HanuoHanabHOTO TieHTpa CIIIA 3a 3mmy
1988—89 rr. (B cpaBaHenun ¢ mozesnpio EILCIIIT) mpuse-
ZieHbel B [36]: BO Bcex aHAMM3WPyeMbIX MOJIEJISAX yCIIel-
HOCTh MMeJla Pe3KHii MUHUMYM B CPOK Tepexofia OT pe-
JKUMa 30HATBHOTO TOTOKa K OJIOKMpoBaHWio. B 1remom
BBLIBOJIBI 9TOI paboThl cormacyiorest ¢ [60]; B wacTHOCTH,
OTMevaeTcsT pelanas PoJb HAYaJIbHBIX YCIOBUI.

[Tosske Ha TPOCTON TPEXypOBHEBOW CIEKTPATbHOUN
KBazureocTpoudeckoit Momenn GIM3KOe TO  CBOWM
1eJISIM  MCCJIe/IOBaHNE TIPOBE/IEHO B [52] myTeM OIEHKH
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ML

2010rD, :

Puc. 10. AHomanuu Temreparypbl MoBepxXHOCTH okeana, °C, cpennue 3a niosb 2010 1. (obmactu 1m0-
JIOKUTETLHBIX AaHOMAJIMI OKpAIeHbl KPACHBIM, OTPUIIATEILHBIX — CHHUM I[BETOM)

YYBCTBUTEJABHOCTH MOJETN K BO3MYIIEHHSAM, KOTOPbIE
B peasjbHbIX JAHHBIX COOTBETCTBOBAIM IOTOKY 3a 3 JHS
JI0 YCTaHOBJIEHUS PeKnMa OJOKMPOBAHUS WM CUTIBHOTO
30HAIBHOTO TIOTOKA. 3a/aBajiuch pPasHble THIBI BO3MY-
H_[eHI/H';I n BbI6I/Ipa]II/ICb <<HaI/I60]Iee ‘{yBCTBI/ITeJIbeIe» 141
«HanMeHee I{yBCTBI/ITeJIbeIe>> N3 HUX. TaKI/IM 06p330M
BBISIBJISTACH T KOH(PUTYPAIMU TTOTOKA, KOTOPbIE 00HAPY-
JKUBaJI HanboJiee CUITbHYIO TEHAEHIIUIO Tlepexo/a K 6J1o-
KMPOBaHMIO MO0 K YCTAHOBJIEHWIO 30HAJTBHOTO MOTOKA.

OrmeruM ete pabdoty [26], B KOTOPOil aHATU3UPY-
eTcsl CII0COOHOCTD IIPOrHO3UPOBATH OJIOKMPOBAHUE C 110~
mompio 15 mogmemeit OLIA. Ilpm Bcex pasamumsix Mo-
JeJell aBTOPBI OTMEYAIOT OOINYI0 TEHAEHIUIO K HEH00-
HEeHKEe KaK yCTaHOBJIEHUST OJOKMPYIOIIETO PEKMMA, TaK
n ero IMpoAOJIKUTEJTbHOCTH!. I/IHTCHCI/IBHOCTB IIIN30/10B
IIPU 3TOM MOJKET KaK HeJOOIEHNBAThCSA, TaK U MEPEOoIIe-
HUBaThCA. 110ABIAETCS, KPOME TOTO, JIOAKHBINA MUK aKTUB-
HOCTH OJOKMPOBAHUSA HaJ BOCTOKOM ATiaHTHKHU. B 1e-
JIOM JIeJTaeTC BBIBOJ, YTO HH OAHA M3 MOJIeel caMa II0
cebe He ONMUCHIBAET YCTAHOBJIEHHE OJOKUHTOB YIOBJIET-
BOPHUTEJIBHO.

Blok2.indd 16

HpI/I‘H/IHbI HEIJOOIEHKN TIIOBTOPAEMOCT W WHTEH-
CUBHOCTH OJIOKUPOBAHUSI B MOJEJSX OOIIEH IUPKYJIsi-
1Y, BO3MOKHO, B PsiJie CJyYaeB CBSA3aHbI C HEOCTATOY-
HON TOYHOCTHIO MOJIEJTUPOBAHUS IBUKEHWH HA CTPATo-
chepHBIX BBICOTAX: TaK, YIydllleHUE Pa3penieHuss MOIen
B crparocdepe, coryacto [67], yiydrmaer mportaos 6Jio-
kupoBanus. [leTasbHbrii aHanu3 ah@eKToB paspenieHus
MoJiesn B [47] mOKas3bIBaeT, uTo aTOT (aKTOp HEOTMHAKO-
BO CKas3bIBAETCsS HA YCIEITHOCTH MPOTHO3UPOBaHUs OJI0-
KUHTOB B EBpasuiicko-ATIanTnyeckoM U THXOOKeaHCKOM
cextopax. B 91001 ke pabore cienaHa MonbITKa CBEPXA0J1-
TOCPOYHOTO TIPOTHO32 MOBTOPSIEMOCTH U WHTEHCUBHOCTHU
GJIOKUPYIONIMX AHTUIIUKJIOHOB: IMyTEM MOJEIUPOBAHUS
Oymymeit (2075-2099) obreil MUPKYAAIUN aTMOCHEPDI
B COOTBETCTBUM C M3BECTHBIM ciieHapueM A1B amuccun
IMAaPpHUKOBBIX Ta30B HaﬁHEHO, 9TO 3UMHUE JOJITOKUBYIINE
(> 25 cyTOK) aHTHIIUKJIOHBI B OYIyIeM JOJKHBI COBEP-
MIEHHO MCYE3HYTh.

CormocTaBiisist 9TOT Pe3yJbTaT ¢ 0ojiee pPaHHUMHE
OIl€HKaMu1 TeHIIeHL[I/Hl/)I N3MEHEHUA PEKMMHBIX XapaKTe-
PUCTHUK 6JIOKI/Ipy10HII/IX AHTUIUKJIOHOB MTPU YABOCHUU
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3 mHA 10 cTaHOBJEHUs ciaydas cekTopHoro Onoxkuposanus (CCB)

Jlenb, korna mpounsonuio cranoBiernne CHC

2 nuasa nocse cranossenuss CCbhb

5 nueit nocae cranossenusa CCHB

320 325 330 340 350

294 296 298 300 302 304 306 308 310 312 314 316
Kelvin

Puc. 11. KomnosuTHas KapTuHa 9BOJIOIUK 3UMHKUX OJOKUPYIOIIMX aHTUIMKIOHOB B EBporeiickom
cexkTope, HeHtpupoBanHoM Ha 20° B pacupenesenus 0, K (usernas imkana) Ha MOBEPXHOCTH
2 pvu 3a 4 aug (a) u 2 ang (6) g0 HacTyIieHus OJOKHPOBAHUSI, B CPOK HACTYILIEHUs OJOKHPOBa-

nust (B) u 5 xueii crycrst (1) [63]
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konnenTpaun CO, [41] wam pocTa IPUIOBEPXHOCTHOM
TeMIIepaTypsl Bo3ziyxa [12], HaxoamM, UTO CTemeHb aaske
KaueCTBEHHOTO COTJIacusi OOIIMX BBIBOJIOB HEBBICOKA.
Tak, B mepBoM cjIydae MPHU yABOEHHOW KOHIIEHTPAI[IH
CO, caexyer oXuaTh, YTO OIOKUHTH CTAHYT Hosiee J0I-
TOKUBYIIUME, HO Oojiee caGbIMU; BO BTOPOM CJydae —
npu Gosiee terioit armocdepe 1 Oosee caaboil 30HaIb-
HOU TMPKYJIAIE OGJOKUHTH TaKKe OKasbIBAOTCS OoJee
JIOJITO;KUBYIIIMMHE, TIPH 9TOM OJIOKUHTH € YBEJTUYNBAIOIIN-
MUCST pa3MepaMu JI0JKHBI HHTEHCU(UITTPOBATHCSI.

C pasButneM aHcaM0JIEBOTO  TIPOTHO3UPOBAHMUS
UHTEHCUBHO WCCIEAYIOTCS €r0 BO3MOKHOCTH B OTHO-
[IEHWN POTHO3UPOBAHUS OJOKUPYIONMINX AHTHITHKJIO-
uoB. Tak, B [50] wmccenoBan BKJIAA HEOMPENETEHHOCTH
HAYAJIbHLIX YCIOBUH B PE3YJIbTAThl YUCIEHHOTO MOIEJIH-
poBaHusT GJOKUPYIONINX aHTUIIUKIOHOB HajJl THXUM OKe-
anom ¢ momortbio mMogean CCM (Community Climate
Model) NCAR: 20 pasiuysblX HadaJbHBIX [OJEH reHe-
PUPOBAJIOCH TIyTEM BO3MYIIEHS TTOJIEH MacChl 1 MOMEH-
Ta ISl CUTyalluii 30HAJIBHOTO MOTOKAa M GJOKUPOBAHUS
(110 6 a1M30/0B Kaxkaoro pexknma) 3a 8, 4, 2 u 0 xueit
JI0 yCTaHOBJICHUsT pexknMa. deM OoJIbllie 9TOT WHTEPBAJ
VIpeKAeHUsT, TeM OGoJIbllle HEIOOIeHKa OJOKWMHTa U
HEOTIPEIEIEHHOCTh TIPOTHO3a €r0 HACTyIUIeHUsI. Bbicka-
3BIBACTCS THIOTE33, YTO ITU PE3YJbTAThl OOBSICHSIOT-
Csl TEM, UTO BOJIHBI CHHONTHYECKOTO Maciitaba uepes 6
JIHEIT CTAaHOBSITCS HEKOPPEJUPOBAHHLIMU B PA3HDBIX JACTSIX
aHcaMOJist, Torfa Kak OOBEKTHI IUIAHETAPHOTO MaciiTaba
COXPAHSIOT peajnmctudeckre deptsl g0 10 aHei, u Gosee
TOTO, WX JIUCTIEPCUST B TIPEAEJIax aHCaMOJsi YMEHBIIACTCS
OKOJIO JTHS HACTYIUIeHUs1 GJOKUpoBaHust. Takum o6pasoMm,
XOTsI HAYAJTBHBIE YCJOBHS OTIPENEISIIOT TIPEIesT TIPEACKasy-
€MOCTH, HO B T[€JIOM, 32 CUET KPYITHBIX MacIiTaGoB, IPOTHO3
GJIOKMHTA OCTaeTcs JIydllle KIUMaTa gaxke g0 14-ro JHs
VIPEXKIEHUs, ¥ MOITOMY MOKHO HAIEATHCS C MOMOIIBIO
aHcaMOJIsT JIydIle TIPECKa3biBaTh MOsIBJICHIE OJOKIHTA.

B [54] uccrenoBanucs Bodmoskuoctu EPS ECMWF
(51 unen ancam0iist) ¢ TO3UIMH OLEHKU BEPOATHOCTH
GJIOKUPOBaHMs Ha JaHHBIX OfHOrO Toma (aBryct 2000—
urob 2001). Umensr ancam6ist 06pa3oBaHbI BO3MYIIIEHN-
€M HAYaJIbHBIX YCJOBHUI W WCHOJH30BAHUEM CTOXACTHU-
yeckux (usmueckux cxeMm. BepositHocth P HacTyrme-
HUsl GJIOKWHTA OIEHUBAETCST MO GOJIBITIMHCTBY MOJIEJICIH:
P = M/51, rie M — 4ucio 4ieHoB aHcamOJIs, TIpejcKa-
3aBIIMX GJOKUPOBAHNE,

Jlesaetcst BBIBOI, YTO TaKasi BEPOSITHOCTHAS TIPOIIE-
Iypa obecreyrBaeT MPOTHO3 CEKTOPHOTO OJIOKMPOBAHIS
no 10 mHelr ympeskIeHWs, XOTs HEKOTOpas HeJI0OIeHKa
BCE JK€ MPHUCYTCTBYET. BepOATHOCTHBIN MPOTHO3 OKa3bi-
BAETCS JIydIlle JIeTEPMUHUPOBAHHOTO MTPOTHO3A TI0 JII000i
WHIUBULYATbHON MOJEAN TPU JHOOBIX  YIIPEKICHUSX.
Cucrema EPS okasbiBaercst 1oJie3HON Kak JIJIsi KPAaTKO-
CPOYHOTO, TaK U [IJIsT CPETHECPOYHOTO TIPOTHO3A.

AHajioruHbIe OIeHKU JIJIsT aHCaMOJIsl TPOTHO30B 0
riobaibHON criekTpaabioit Mogesu NCEP npusoastest
B [64]. Ancam6mb mpornosos H, 3a 2 Xomoambix ce-
3oHa (elle OAMWH CE30H WCIOJb30BAaH KaK HE3aBUCHMAst
BBIOOpPKA) ObLT chopmupoBaH myteM time-lag procedure,
T.€. U3 TIPOTHO30B HA OIUH U TOT K€ CPOK, HO C PA3HBIX
HAYAJIbHLIX CPOKOB, C HCIOJb30BAHHEM <«METOMA BbIpa-
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muBanus Bosmyiennii> (breeding method), korma pa-
CTYII[Ee MOJBI, TIOJIyUeHHBIE B He3aBUCHMBIX breeding
cycles, TpubaBAAOTCS WM BBIUUTAIOTCS W3 aHAJIM3a.
OrneHnBasIach YCHENTHOCTb MPOTHO3a MEPeXofia K PexXu-
My GiokupoBanust. [ToydaeMblil TAKUM MYTEM «CBIPOii»
(HekasMOPOBAHHBIN) TIPOTHO3 BCE JKE 3aHUKAJ MTOBTOPSI-
€MOCTh OJIOKMPOBaHUsI BO BCe CE30HBL KamrmOpoBaHHbII
(T.e. ¢ TIOTMPABKON HA CHCTEMATHUYECKYIO OMIMOKY) TPO-
rHO3 OBLI B CPEIHEM JIydllle KIUMATHYECKOTO B 000X
(ArnantnyeckoM n THXOOKeaHCKOM) ceKTopax, a B AT-
JIAHTHYECKOM CEKTOPE — BCETJa JIydllle HeKaTnOpOBaHHO-
r0. ABTOPBI OTHOCSAT HECKOJBKO XYW pe3yabTaT B Tu-
XOOKEaHCKOM CEKTOPE 32 CUET TOTO, YUTO OHU UCIMOJIb30BaA-
JIX OJTHO W TO K€ TTPOTHOCTUYECKOE PETPECCUOHHOE YPaB-
HeHue B 000MX CEeKTOpax.

B [51] mporro3z mo ancamOJI0, TIOTy4aeMOMY, Kak
u B [64], cpaBHUBasics (B CMBICTE XapaKTEPUCTUK POCTa
ommbOK) ¢ POTHO30M, OCHOBAHHBIM Ha MPEICTABICHUSIX
TEOPUU HEJUHEHHON HEYCTOWYMBOCTH OAPOTPOITHBIX MOJI
Ha 0000IIEHHON GeTa-IIOCKOCTH € Pa3JINYHBIMU CIOCO-
GaMu TypOYJICHTHOTO 3aMbIKaHWUsI CUCTeMbl. V3 pe3yiib-
TATOB OTMETUM, BO-TIEPBBIX, TO, YTO (HhOPMUPOBAHUE
KPYITHOMACIITAOHBIX KOTE€PEHTHBIX CTPYKTYP B aTMOC-
dbepe (B yacTHOCTH KPYMHOMACIITAOHOTO GJIOKMPYIOIIEro
JTATIOJNST) OGBIYHO ACCOIMUPYETCS] € CUJIBHBIM POCTOM
HEYCTOMYMBOCTH TOTOKA W COOTBETCTBEHHO C YTPaTOM
npezckazyemoct. Jlajmee, 0OHapyKEHO, UTO Pe3yJIbTaThl,
MOJTyYE€HHBIE ¢ OTHOM M3 TUTIOTE3 3aMBIKAHUS (AMTPOKCU-
MaIisl KBa3WIMATOHAJIBHBIX MPSIMBIX B3aUMOJEHCTBUN —
QDIA), BriosiHe CpaBHUMBI ¢ pe3yJbTaTaMy MTPOTHO3a IO
aHCaMOJTIO YHMCTIEHHBIX MOJIETIEH.

N3 nocaeqHux paboT 9TOTO HAIMPABJICHUS OTMETUM
[46]. ABTOPBI BBICKA3LIBAIOT MBICIIN O CBSA3U OIOKHHTOB C
KJINMAaTHYeCKUMU TpeOHsaMu 1 ¢ pesknmamiu tuima NAQO,
a Takke O MOJIE3HOCTU ydYeTa CPEIHWX [0 BPEMEHM 3Ha-
yeHN B Ha passmyHBIX A0ATOTAaX, BO3jaras HaIEXKIbl Ha
CTaTHUCTHYECKIE MOJIEJN MPOTHO3a GJOKUPOBAHNSL.

B cBst3u ¢ mpobsieMoil TPOTHO3UPOBAHUS WCCIIELY-
HOTCST TAKIKE <IPENIECTBEHHUKI» OJIOKMHTOB, T.€. CHCTe-
MBI CHHOTITHYECKOTO MaciiTaba (IIemoukyu OapOKJINHHBIX
BOJTH), BIIOCJIE/ICTBUU TIEpPEAIONIe CBOIO KMHETUIECKYIO
SHEPTHIO JBVIKEHUSM MaciiTaba GJOKMPYIONIMX aHTHUIIN-
KJI0HOB |34, 35]. IlpearecTBeHHUKY Yalile BCETO JIOKAIU-
30BaHBl Ha CeBepHON mepudepnn BepxHETporochepHo-
TO CTPYHHOTO Te€YeHUs HaJ ATTAHTHUECKUM WU TUXUM
OKeaHaMW, UMEIOT TEHJICHIINIO K CMEIEHUIO C CeBepo-
BOCTOKa K 10TO-3alajly. ITH BO3MYIIEHUST OBICTPO PACTYT
3a CYeT JIOCTYIHOW TOTEHINAJbHON SHEPTHH BBICOTHOU
(GpoHTATBHOI 30HBI, U CO BpPEeMEHEM WX KHHETHYECKas
SHEPTHsI CTAHOBUTCS OCHOBHOI COCTABJISTIONIEH OfoKeTa
SHEPrur GJIOKUPYIOIIETO aHTHIINKIOHA.

B sakmoueHne JaHHOTO pasjesia o0paTuM BHUMA-
HUE Ha TO, YTO OCHOBHBIC PE3yJbTAThl B HATPABJECHUN
[IPOTHO3UPOBAHUS OJOKMPOBAHUS TOJTYYEHBI JIJIT MOMEH-
Ta Havyaja IMpollecca W OTHOCATCS TO CYIIECTBY K Cpejl-
HECPOYHOMY TPOTHO3UPOBAHWIO ITOTO MOMEHTA C OIpe-
JIeTEHHBIM (HECKOJTbKO CYTOK) yrpeskaerueM. YTo Kaca-
€TCsT TIPOTHO3a JIINTEJIBHOTO COXPaHEHUs OJIOKMHTA, TO
3/1eCh YCTAHOBJIEHO, BO-TIEPBBIX, UYTO Pa3pyIIeHUE TTOCIE]I-
HETO TIPOMCXOIUT Me/IJIEHHee, YeM POCT, U KaK TOJBKO B

27.06.2011

11:17:42



19

HaYaJabHBIX MaHHBIX MPU3HAKW PA3PYIICHUA TIOABJIAIOT-
Cd — YHMCJICHHbIE MO/IEJIN CIIOCOOHBI peacKa3aTb Jajib-
Helilee paspyiienne ¢ yCHEIHOCTbIO, XapaKTepHOﬁ JUIA
CpeTHECPOYHOTO TTPOTHO3a. B ortHOmenun ke JDOJITOCPOY-
HOTO TPOTHO3a, Cy[Ad MO AOCTYITHBIM OHy6JII/IKOBaHHbIM
pa60TaM, 3aMETHBIX YyCIIEXOB HE OTME€YACTCAI.

7. BoiBoabI

CoBpeMeHHBI aHAN3 AWHAMUKN W KJIUMAaTOJOTUN
GJIOKMPOBaHUs OCHOBAH Ha pacyere, MO JaHHBIM O0beK-
TUBHOTO aHajm3a (peaHassa), Kpurtepues GJOKUPOBAHMUS
6o #a moepxHoctu 500 rlla, mubo, COTITAaCHO HOBBIM
HjiesiM, BbICKasaHHBIM B pabortax B. XockuHca u ero yue-
HUKOB, HA TWHAMWYECKOW TPOTIOTay3e, TPe/CTaBIISIONIeN
€060l M30MOBEPXHOCTh MOTEHIUATBHOTO BUXPST JPTEJIS.
Nmeetcst psii pe3ysbTaTOB  WCCIACTOBAHUS —KJINMATH-
YECKUX XapaKTEPUCTUK OJOKUPYIOIINX AHTUIIUKIOHOB
(TTOBTOPSIEMOCTD, TIPOMOJIKUTETHHOCTD, WHTEHCUBHOCTD ),
B TOM YHCJE IO JOJTOTHBIM CEKTOpaM W TIO0 CE30HaM.
B 1esoM  GJOKMpPYROIIME AHTUIMKIOHBI BCTPEUAIOTCS
yarie U ABJISIOTCS 00jiee WHTEHCUBHBIMEU U JOJTOKUBY-
nmmmu B CeBepHOM Tonymapuu, deM B IOxHOM. Mesk-
TOIoBasi M3MEHYMBOCTH TOBTOPSIEMOCTH W WHTEHCHBHO-
cTi GJOKUPYIONIMX aHTUIIUKJIOHOB BbicOKa. B CeBepHOM
MOJTYIIAPUU  MAaKCUMyM TIOBTOPSIEMOCTH TIOJydeH Hal
BOCTOYHON ATnaHTukoil u EBpomoi, 0co6eHHO XOpOIIo
BBIpaKEHHBIN 3UMOI 1 ocenbio. Ha reorpaduyeckoe pac-
npejiesieHre GJIOKUPYIOMINX aHTUITMKIOHOB BJIUSIET pac-
npefie;ieHe MOPSl W CYITH U JIpyrue (hakTOpbl, HApyIIa-
IOIIe 30HAJIIBHOCTh BO3AYIIHBIX TTOTOKOB. OOHApyK1UBa-
IOTCST 3aMETHBIE CTATUCTUYECKWE CBSI3U XapPaKTEPUCTHUK
GJIOKUPOBAHUS € COJTHEYHON aKTMBHOCTBIO, a TaKKe C
TAKUMU PEKUMaMU OOMIEH ITUPKYISAIUN aTMOchephl, Kak
dap-Hunbo, kBasnasyxietHee n CeBepo-ATIaHTHYeCKOE
Kosiebanust. BJIOKUpYOIIHE AHTUIMKIOHBI BJIMSIOT Ha
ob1iee cojiepskaHue 030Ha, 00YCIOBINBAsT €r0 TIOHMIKEHUE
U B Psijie CJIydYaeB MOSIBIEHNE O30HOBBIX MUHU-IBIP. XOTSI
nosroskusyime (> 10 ¢yTok) OJOKHHTH BCTPEYAROTCS
JIOBOJIBHO YacTO, OJIHAKO SMU30/IbI, TIOA00HbIE HAGIO/IaB-
memycst erom 2010 T., Bce ke UPe3BBIYAITHO PEIKU.

MexaHuamMoM 00pazoBaHust OJOKUPYIONINX AHTUIIN-
KJIOHOB, COTJIACHO COBPEMEHHBIM TIPE/ICTABJICHUSIM, SBJISI-
eTcsl HeJIMHEeHHash HeyCTONYMBOCTD BOJIH PoccOu, BeayIast
K UX ONMPOKUAbIBaHNIO. Kak BcsSKass HEYCTOHUMBOCTH, OHA
pasBUBAeTCS TPU HATWYUU TOJXOJSIIETO UCXOAHOTO BO3-
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