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W3yueHo BiusiHue KBasuaByxJerHero koseGanus (K/IK) 30HaIbHOro BeTpa B 9KBATOPUAJbBHOI crparocdepe
u Anb-Hubbo — IOskHOoro kosebanus (OHIOK) Ha auHamuueckoe cocTosiHue crparocdepbl B 3UMHHUHA MEPHOJ
u ¢opmMupoBaHre BHe3anHoro crparocdeproro noremierns (BCIT). TIpoBeeHbl Ync/eHHbIE KCIEPHIMEHTDI € TI0-
MoIIbIo HeJlNHeITHOH Mopenu oO6mieil TUPKYJIANN cpefHell W BepxHell aTMocdepsl A1d 3UMbI CeBepHOTo IOJIyIIa-
pust (sHBapb—(QeBpaib), MO3BOJIUBIINE OLEHHTh YYBCTBUTEJIBHOCTD MOJEH 30HATBHOTO BETPa, TEMIIEPATYPbl H Teo-
noTeHNUaNMa K yuery B Momenu ompezenenHoit ¢gaszpr DHIOK u K/IK. B 3aBucumoctun or xom6unanum ¢as craTi-
cruka Habmogaempix BCII n ux aBosmonus pasianvaiorcss. Hampumep, Haubosbiiee konndectso BCII nabmomaercs
npu koMmGuHatuu Jib-Huubo,/Bocrounast dasa KK, a npu komGunanuu Jla-Huubs/3anaguas dasza KK riasubie
BCII ne BocupousBomstest Mojesbio. s komGuHanuii Jiib-Huubo,/Bocrounas ¢asa KK, Dab-Hunbo, 3amai-
Hag ¢dasza KK u Jla-Humbs/Bocrounas daza KK 6buin ycpeqHeHbI MOJSI THIPOAUHAMUYECKUX MapaMeTpoOB,
YTOOBI HCCJIe0BATh XapaKTepHble 0COGEHHOCTH MOJEIBbHBIX «KauMaTHieckux» BCII. Pe3yabTaTbl YiCI€HHOTO MO-
JIeTIPOBAHNS TIOKA3bIBAIOT, YTO HAUGOJbIINE YBeJMYEHUSI TeMIepaTypbl B cTpaTocdepe U IIOXOJOJAHUSI B Me30-
cepe BocmponsBoiaTces npu ycaoBuax Juab-Hunbo,/Bocrounas ¢asa K/IK, a namGospiree ocrabieHrne Betpa —
npu koM6uHaiwu Dab-Hunpo,/3amaznas dasa KIK. Haubosbie aMIanTy sl ITaHETAPHBIX BOJH B XO[€ MOJe-
JINPOBaHNA oTMevaioTcsa npu BocTouHoll dase KK Bre 3aBucumoctn ot ¢assr IHIOK. IlomydeHHBIE pe3yabTaThl
MOTYT UCIIOJIb30BATHCS IIPU COCTABIEHUH IPOTHO30B KJIUMATa OT Mecsla [0 JeCSTUTETHIA.

Knwouesvie caosa: uncienHoe MogenupoBanne, Jiab-Huubo — IOkHOe KoebaHNe, KBasUABYXJIeTHee Koyeba-
HUe, IIaHeTapHble BOJIHBI, BHe3anHoe crparocdepHoe mnoTemeHue; numerical simulation, El Nifio — Southern

Oscillation, quasi-biennial oscillation, planetary wave, sudden stratospheric warming.

Beegenue

WccnenoBanns B obsactu atMocdepHOi AWHAMHAKA
MOCJIETHUX JIET TIOKa3aJii, YTO Psl ABJIEHUI OKa3bIBaeT
3HAUUTETbHOE BJINSHUE Ha 3UMHIOI0 cTpaTocdepy. K HiIM
otHocarcs Diab-Hunbo — [OsxH0e koneb6anne (SHIOK),
kBasuaByXxJeTHee kosebanne (K/K) soHambHOrO BeTpa
B 3KBaTOPHAJIbHOI cTpaTtocdepe M BHe3amHbIE CTPATO-
cdepunie norerenuss (BCII). Ussectro, uro IHIOK
CUJIBHO BJIMAET Ha 3UMHIOI0 cTpaTocepy depe3 BOTHO-
Boe B3amMojielicTBUe ¢ Tpomnocdepoii, KoTopoe Mpouc-
XOJIUT W3-32 M3MEHEHUS paclpefeseHsa Tella W Mac-
cbl B Tponiocepe, BO3/efICTBYs Ha TeHepaIio U Tepe-
Jlady BOJIH B cTpatocdepy [1].
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CuspHple aszpl OHIOK Moryt BIMATH Ha 3uUM-
HIOIO cTpatocdepy depe3 arMocepHble BOJHBI, KOTO-
pble BO3HUKAIOT Ha 5KBATOPE U PACIPOCTPAHSIOTCS
BBepxX U K momiocy [2]. B pesynbraTe HaGiomaeTcs
CyIIleCTBEHHOE M3MeHeHHe NUPKYJISAINH 3WMHell cTpa-
Tocdephl, a TakKke yMeHbIleHHe 0OIell TeMIepaTyphl.
OpHako HCCIeI0BaHMST TaKKe IMOKA3aid, YTO BO3Jeii-
cteue JHIOK na crtpatocdepy saBiagercs HeycTOIn-
BBIM U MOJKET 3aBHCETh OT BpeMeHHU roja, (ha3bl IIKJIA
KAK u apyrux ¢akropos [3]. Kpome Toro, B mepuoant
cunbHBIX Jla-Hunbsa m Boctounoii ¢gaser KK Beposr-
HOoCTh Bo3HuUKHOBeHuss BCII Bbllie, yeM B Te€pHOABI
JIPYTUX KOMOUHAIINN UCCJIeyeMbIX TPONMYECKUX KOJIe-
6anmnii. 11 Hao6opoT, Bo BpeMs 3amagHoii daspr KK
BepoaTHOCTh Bo3HukHoBeHuss BCII umke [4, 5].

Bzanmopeiictue mexay KAK m OHIOK moxer
BBI3bIBATh 3HAYNTEIbHBIE U3MEHEHUS [IUPKYJISAINN 3UM-
Hell cTpatocdepbl, a TakKe BAUATH HA KIUMATHYECKUE
ycaoBus B Tpomnocdepe CeepHoro moaymapus [6].
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Hampmmep, ecn K/IK BxoauT B 3amagayio ¢asy Bo
BpeMs CUJIbHON JDiab-HuUHBO, 3TO MOXKET yCHJINTH BO3-
neticteuie DHIOK ma crpatocdepy. Buesamubie crpa-
TocepHble TOTEIJIEHNsI, B CBOIO OYepe/lb, BJUIIOT Ha
TEPMOIMHAMUYECKUIT peKUM Bcell cpe/iHelt aTMocdephl,
a Takke Ha (OPMUPOBAHUE TIOTO/HBIX AHOMAJMN U U3-
MeHeHHe KauMara B Tponocdepe [7].

OcHoBHag 11eJb paGoThI — WCCJE0BATh BINSHUE
paznmunbix a3z IHIOK m K/IK Ha BosHOBBIE Tpo-
Iecchl 3uMHel cTpartocdepsl u ¢dopmupoBanne BCII
C TOMOIIbI0O Mojenn oOuieil IMPKYJAINN cpemaHeit
u Bepxueil armocdepbr (MCBA), nossossiomneil yuu-
TBIBATh PAa3JNYHble TpaHUYHbIe, (HOHOBBIE YCJIOBUS
1 MCTOYHUKH TIJIAHETAPHBIX BOJIH.

MaTepl/IaJIbI H METO/Ibl

[l u3ydeHuss KPYHHOMACHITAOHBIX JMHAMUYeE-
CKUX SIBJIEHUI B HacToslell paGoTe MCIIOJIb3YeTCs YmC-
JIleHHOe MoienpoBanue. OHO UMeeT PSIJ CYIIeCTBEHHBIX
MPENMyIIeCTB: B OTJINYHE OT COBPEMEHHBIX JaHHBIX
peaHajin3a,/ acCUMUJIAIMN MeTeOPOJOrHYecKoil nH(op-
MAaIiu#, JOCTYIMHBIX, KaK MPaBUJIo, 10 BBICOT S0—70 KM,
Mo/ie/IbHbIe JaHHbIE OXBATBIBAIOT JMAIla30H BBICOT OT
noBepxHoctu 0 300—400 KM Ha peryJsapHOil ceTKe.
ITomuMo 3TOTO, TpU MOJETMPOBAHUU MBI TIPOBOUM
UIeaJ3UPOBAHHBIE JKCIIEPUMEHTbI, (UKCUPYSI Bce
BHEIIIHUE YCJIOBUSI M M3MEHSISI TOJIbKO MapaMeTpbl U3y-
yaembix nporeccoB (KK u OHIOK). Taxoii anamus
HEBO3MOKHO TIPOBECTH, WUCIIOJNb3ysl JaHHBIe HaOIO/e-
HUlf, Tak KaKk Ha M3ydaeMble TIPOTeCChl Hem30eKHO Ha-
KJIaIBIBAIOTCS JIpyTHe atMocdepHble Mpollecchl U (a3bl
€CTECTBEHHBIX JIOJITONIEPUOIHBIX OCHUJLISINI, BHOCS
JTOTIOJTHUTETbHBI NCTOYHUK CJIyYaifHOCTH.

B uccnenoBanun nmpuMeHseTcsl HeJIMHelHasd MeXa-
HUCTHYECKass MojleJb cpeliHeil U BepXHeli armocde-
pbi [8], B mocienHee BpeMsi aKTHBHO pa3BUBaeMast
KOJIIEKTUBHOM  crelinayiuctoB CaHKT-IleTep6yprekoro
TOCY/IapCTBEHHOTO YHUBepcUTeTa W Poccuiickoro rocy-
JIApCTBEHHOTO TUIPOMETEOPOJIOTHUECKOTO YHUBEPCHUTE-
ta [9, 10]. Ona mo3BoJseT Bocco3aaTh OOGIIYI0 aTMO-
chepHYIO IUPKYJSAIUIO OT TOBEPXHOCTH 3eMJU [0
BbIcoTbI 300—400 kM. Mojenb ocHOBaHa Ha CTaHIApPT-
HOUl cucTeMe TPUMHUTHUBHBIX YpaBHEHUIl, aJalTHPOBAH-
HBIX 1151 cepudeckoil cuctempr koopauHat [11]. [lxs
pellleHus1 IpOTHOCTHYecKNX ypaBHeHuit B MCBA wuc-
MOJIb3yeTcsT  TIpollelypa  pacillelieHnss Mapuyka—
Crpanra [12, 13], a 119 HHTErpUPOBAHUSA TI0 BpeMeHH
npuMensgerca cxema MaiyHo [14]. TopusonTtampHas
ceTKa MO/eJI UMeeT Imaru 5,625° 1o JoJrore u S° 10
mmpore. BepTukaabHas ceTKa MOJENH MCIOJIb3YeT JIOT-
usobapudeckyio koopauuaty z = -Hln(p/py), tae
po — TpH3eMHOe JAaBjeHne, a H = 7 kM — BBICOTa O[-
HOpoAHON aTMocdepbl. B HalieM uccie0BaHUN UC-
T0JIb3yeTCsT Bepcust Mojiesn ¢ 56 YPOBHSAMHU IO BBICOTE.
[ITar wHTErpUpOBaHUSI TIO0 BPEMEHU COCTaBJsgeT 225 c.
OcHOBHBIE TIapaMeTPbl, PaCCUYUTBIBAEMble MO/IENbIO,
BKJTIOYAIOT 30HAJTBbHYI0, MEPUANOHAIBHYIO U BEPTUKAID-
HyI0 KOMIIOHEHTBI CKOPOCTH, TeOTOTeHIINAT 1 TeMIlepa-
Typy. Dojee mogpo6HOe onmcaHne yYNTHIBAEMBIX B aK-
TyaJbHOIl BEepCUU MOJIeJN TPOIECCOB U UYNCTEHHOTO
JKCIlepUMeHTa MOKHO HaifTi B [15].

[na ydera crpatocdeproro KK B MCBA wnc-
TOJIb3yeTcsT HAIKIMHT WM, JPYTUMH CJIOBAME, METO]
peJlakcanuy CMO/IeTMPOBAHHBIX 30HATBHO YCPeTHEHHBIX
moJieli 30HAJTBHOTO BeTpa K HabuiofeHuaM. Tak Kak
MCBA He cnoco6Ha €aMOCOTJIAaCOBaHHO BOCIPOM3BO-
auth KK B crpatocdepe, To 151 MOJeIMPOBAHUS
TpebyeTcst yKazaHue (POHOBBIX U HAYAJIBHBIX T'HPOIH-
HaMHUYeCKNX TI0Jell, COOTBETCTBYIOUINX TOJaM C pas-
gmaabiMun - dasamu K/IK [16]. Tomel ¢ BocTouHOI
n 3amagHoii daszamu K/IK 6bum BbIOpaHBI Ha OCHOBE
MeTolla PpAa3JIOXKeHUs MeTeOPOJIOTHUeCKUX ToJeil Ha
SMIIPUYECKNE OPTOTOHAJIbHBIE (YHKIMN. MeToa pas-
JIO)KeHUsI, TpejcTaBieHHblii B [17], 3akimovaercs
B TOM, uTo Tipotiecc sBoJiioiuun K/IK B mose 30HANIBHO-
TO BeTPa, MO JAHHBIM SITIOHCKOTO 35-JIETHETO PeaHasH-
3a JRA-55, paszensercs Ha BoceMb da3, U Jajee, s
TIOBBINIEHNS CTAaTICTHYECKON 3HAYNMOCTH, TIpU BBIGOpE
JIeT B KaueCTBe OCHOBHBIX (3alafiHoli u BocTouHON) (a3
KK 6b110 mpemioskeHo o6beMHATL 2-10 U 3-10 ¢asnl
B 3amajJHylo, a 6-1o u 7-10 ¢pa3pl — B BocTounylo [18].
Ira mpoleypa no3Bomia chopMupoBaTh Ba Habopa,
cogep:xamux 10 jer ¢ TummuHoit 3amaxuoi (1983, 1985,
1993, 1995, 1997, 1999, 2002, 2004, 2008, 2013 rr.)
u BocrouHoii dasamun KK (1987, 1989, 1996, 1998,
2000, 2003, 2005, 2007, 2010, 2012 rr.). Ilo sTuM
Ha6opaM ObLTN BBIYHCJIEHB (DOHOBBIE CpEIHE30HATD-
Hble pacrpe/leIeHUsT 30HATBHOTO BeTpa M TeMIlepaTyphl
ms neyx a3z KK, mcmonb3yeMble B JaibHeifeM
B MCBA.

Jlna yaera daszpr IHIOK ucmomp3yioTesa gaHHbIe
0 BBIJIeIEHIH CKPBITOTO TeILTa, YCPeAHEHHBIE 3a TO[BI,
cooTBeTCTByIomume Temioli ¢ase (oTHOCATCA K IJIb-
Hunbo) u xomnoaHoii pase (Jla-Huubst). Toapl ¢ Toii uiu
uHoit dazoit DHIOK BpI6Mpasmncs mpu moMon MHO-
romeproro nHzekca MEI. OH ocHoBaH Ha Habope U3
[IECTH OCHOBHBIX HaOJI0[JaeMbIX MEPEMEHHBIX B TPO-
nuveckoil vactn THXOTo OKeaHa: /JaBjieHne Ha YPOBHE
MOpsI, 30HAJIbHAs I MePU/NOHATbHAS KOMIIOHEHTBI TIPH-
3eMHOTO BeTpPa, TeMIlepaTypa IIOBEPXHOCTH MOPsI, TeM-
meparypa MPU3eMHOT0 BO3jAyxa U 06mas 1oJisa 06Jjau-
HocTH. C MoMONIbIo TaGIUITEI TOCTYITHBIX 3HaueHIT MEI
ns yeaoBuit Dab-Hunbo 6pwmn oto6paner 1983, 1992,
1998, 2003, 2010 rr., pusa ycaosuit Jla-Hunbg — 1989,
1999, 2000, 2008, 2011 rr. [10].

[Tpu mHUTIMATN3AIIIT MOJIETTH C YIeTOM PA3JIUIHBIX
a3z IHIOK n K/IK gaxke He3HaunTe bHBIE N3MEHEHNS
B HAYaJIBHBIX YCJOBUSIX MOTYT OKa3bIBaTh TJI06AJIbHOE
BJINSIHUE Ha 3BOJIOIMIO MOJETUPYeMOil cTpaTocdepsl.
Maunefimme OTKJIOHEHUS B CTPYKTYpe U aMILTHTY/e TLIa-
HETApHBIX BOJH B HeJIWHEITHOH MOJeJN BBI3BIBAIOT M3-
MeHeHU B CPeTHEM TIOTOKE, YTO TPUBOANT K M3MEHEHHTO
VCJIOBUI PACTIPOCTPAHEHUS 3TUX BOJH, W C TeYeHUueM
BpeMeHU cTpatocdepHas AUHAMUKA CTaHOBUTCA Kpafi-
He HeyCTOH4YNBOil 1 nepeMeH4nBOii. B ¢BA3u ¢ atuM A7
JIOCTIDKEHUST CTATUCTUYECKH 3HAUUMBIX Ppe3yJbTaToB
B MO/IeJIBHBIX pacyeTaxX TpeOyIoTcs aHcaMOIeBble pacue-
TbI 06111eil atMocdepHoii upkysinun. B pamkax MCBA
aHcaM6sm (GOPMUPYIOTCS TTyTeM BBITIOTHEHUS MHOKECT-
Ba uTepaiuii, pacueroB («IPOroHOB») MO/, KOTOPbIE
OTpaKaloT pas3JauyHble (Has3bl BACIUJIAINN CpeIHETO
BeTpa W TUIAHETAPHBIX BOJH B cpelHell aTMocdepe.
Koutpoab 3a atumu ¢aszamu 8 MCBA ocymecTBiseTca
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U3MeHeHUeM JaTbl BKJIOYEHHUSI CYTOUYHBIX BapHalluii
COJTHEYHOTO HarpeBa U TeHepali HOPMAJIbHBIX aTMO-
cepuprx Mox. Ilpm atom HauasmbHBIe U (DOHOBBIE yC-
JIOBUSI BO BCEX MOJIEJIbHBIX pacueTax OGepyTcsl O/u-
HAKOBBIMH. Ba’kHO OTMeTHTB, YTO CpeAHeMecIYHble
aAMILTUTY bl TIJIaHETApHBIX BOJIH, UHTEHCUBHOCTDb CPe/l-
Hero IIOTOKA W TeMIlepaTypa B cTpaTocdepe 31UMOii
MOTYT 3HAUUTEJbHO U3MEHSTbCS OT OJHOI wuTepanuu
K Jpyroif. dTa M3MEHUYUBOCTb B pacueTax Mo/Jesu
TpPaKTyeTCs KaK MeXKI0Ji0Basl Bapualusl.

PesyabTatsl u 00CysK/AeHHE

C nesplo u3yueHus BJMAHHA KoMOuHaiwii a3
KAK n 9HIOK na aumHaMuky 3uMHe#l cTpaTocdepsl
6bLTa TIpOBeJleHAa Cepusi MOJIEJbHBIX JKCIIEPUMEHTOB
s ssuBapsi—gespadist. [lonydeHo deTbipe aHcaMOJIsa
pemernii mo 10 peasusanuii B KaKJ0M, T.e. Peajn3o-
BaHbI YeThipe ciieHapust: Dib-Hunubo,/BoctouHas ¢asza
KK, 9mp-Hunpo/ 3amaanas ¢asa KK, Jla-Hubbsa/
Bocroutag ¢asa K/K, Jla-Hunbs/3amaanas dpasa KJK.

Pacnpedenenus moodeaupyemolx
2udpoounamuuecKux noJeii

Jlna kaxkgoit MomesibHOH peamusanun  («Iporo-
Ha») GObLIN TMOJIyYeHbl W IPOAHAIU3UPOBAHBI TOJ 30-
HAJBHOTO BeTpa, TeMIepaTypbl W aMILUTHTYIbI TLJIaHe-
TApHBIX BOJH C 30HAJBHBIMU BOJHOBBIMH YUCJIAMH
m = 1—3 B 1oJie TeoIlloTeHIMAAbHOIl BBICOTHI /s OII-
pelleJieHUsT MOJIeJTMPYeMbIX BHE3AIHBbIX cTpatocdep-
HbIX ToTerienuii. IIpu yciaoBusx Iiab-Huubo / Boc-
tounast ¢aza KK BCII B suBape—deBpane Hab.ro-
JIAJIOCh B JIEBATH peaNu3alugax U3 JecATH. [JaBHOe
(MaskopHOE) TIOTeIlIeHne, COMMPOBOKIAIONIECECsT He TOJIb-
KO yBeJMUeHNeM TeMIepaTyphl B cTpatocdepe, HO U U3-
MeHeHHeM HaIpaBJeHI 30HAJIBHOTO BeTpa, MOJIETIPO-
BaJIOCh B YeTbIpeX cJjydasgx. [Ipu KoMOuHAIMU DJib-
Hunbo,/3anagnas ¢asza KK BCII mopeupoBaioch

B BOCBMHU W3 JeCATH peaau3aliuii, Ma’KOPHBIX OBLIO
nBa. Ilpn xonomnoit daze DHIOK u Boctounoii dase
KK BCII MopmemmpoBasoch B TIOJIOBHHE <IIPOTOHOB»
C OJIHUM MasKOPHBIM TIOTeIlJIeHeM. Pe3yIbTaTbl MOJIeJH-
poBanus mpu KomGuuanuu Jla-Huwbs/3amagnasg ¢asa
KAK noxazamu, yto B atux ycjoBugx BCII He Boc-
TIPOU3BOIUTCS B MO/JIEJIH.

Moodeaupyemoe xkomnosumnoe BCII

[lns uccrefoBaHMs XapaKTEePHBIX OCOOEHHOCTe!
BCII n aMminty/ IIaHeTapHBIX BOJIH, MOJEIHPYEeMBIX
npu Tpex koMm6uHamuax KJIK m 9HIOK (xpome Jla-
Hunbs/3anmagnas ¢asa K/K), mons Berpa, Temmepa-
TYpbl W TeolOoTeHINaNa OBbLIA yCpeAHeHBI TIO IIeCTH
«TIPOTOHAM» OTHOCHUTEJbHO JAThl Hadaja POCTa TeMIle-
patypsl 1 Tpex 10-7HeBHBIX WHTEPBAJIOB: Tepes, BO
Bpems u mocjie BCII. B Tabmuile mpuBejieHbl BbIGpaH-
Hble «IIPOTOHBI» B KAXKJOM M3 TpexX aHcaMmOJell u Bpe-
MeHHble UHTEPBAJbl, COOTBETCTBYIOIINE [HSIM Iepe],
Bo BpeMs u nocsie BCII. Kpome Toro, pacCYnThIBATIUCH
yCpeZHeHHbIe TIO JBYXMECSIYHBIM WHTepBasiaM (Mecsit
[0 U Iocjie JaThl Hayaja POCTa TeMIIEepaTypbl) IOJA
THAPOINHAMUYECKNX BeqndwH. [locie ycpeaHeHU
JMaHHBIX OBLTH TOJYyYeHbl paclpeieleHus ToJei s
MojiesibHOTO KoMtio3uTHoro BCIT mpu Tpex KoMOGUHAIM-
ax OHIOK u K/IK.

Ha puc. 1 mokasaHbl BBICOTHO-BPEMEHHBIE paciipe-
JleJIeHUsT aMILIATY/ TJIAHETAPHON BOJIHBI C BOJHOBBIM
yncioM 1 (IIB1), 30HaIbHOrO BeTpa U OTKJIOHEHHII
TEMIePaTyphbl OT ee [BYXMECSIYHBIX CPeAHUX 3HAYeHHN
Bo BpeMsa BCII npu ycioBusx Iab-HuHbo,/ BocTouHast
daza K/IK. Taxxe 6pLIN TOCTPOEHBI BHICOTHO-BpEMeH-
Hble pacmhpelie/leHnd aMILIUTY[ TIJIaHEeTapHOI BOJHBI
¢ BosHOBBIM unciaoM 2 u 3 (IIB2 u IIB3) (3mech He
IpeJCcTaBleHbl). Pe3yibTaThl [Js  MOAEJUPYEMOro
koMmmo3sutHoro BCIT mpu stoit xom6unamu IHIOK
n K/IK moxa3pIBaloT yBeJMueHUEe MOJeJIupyeMoil TeM-
meparypsl Ha 27 K B crpatocdepe Ha ypoBHe 40 KM,

Bpemennbie nHTepBaJbl Nepex, Bo Bpems U nocie BCII, ucnoiabayemsie 1151 ycpeaHeHNs
HoJieil THAPOMETEOPOJIOTHYECKHX BeINYHH (B CKOOKAaX yKasaH HOMED peasi3allii,

BbiOpanubiii B kom6unanuu IHIOK u K/IK)

[Tepuon

Aab-Hunbo,/

BocrouHad ¢aza KAK

Aab-Hunbo,/

sanaanas ¢aza KK

Jla-Hunbs,/
BocroyHas ¢aza KK

Ilepen
BCII

25.12—03.01 (Ne 1)
03—12.01 (Ne 3)
01—10.01 (Ne 6)
01—10.01 (Ne 7)
18—27.01 (Ne 8)
16—25.12 (Ne 9)

20—29.01 (Ne 2)
10—19.01 (Ne 5)
05—14.02 (Ne 6)
05—14.02 (Ne 7)
22-31.01 (Ne 8)
28.01—06.02 (Ne 9)

17—-26.01 (Ne 1)
25.12—03.01 (Ne 4)
12—21.01 (Ne 5)
27.01—05.02 (Ne 5)
26.01—04.02 (Ne 6)
31.01—-09.02 (Ne 9)

Bo Bpemsa
BCII

05—14.01 (Ne 1)
14-23.01 (Ne 3)
12—21.01 (N 6)
12—21.01 (Ne 7)
29.01-07.02 (Ne 8)
27.12—05.01 (Ne 9)

31.01—09.02 (Ne 2)
21-30.01 (Ne 5)
16—25.02 (Ne 6)
16—25.02 (Ne 7)
02—11.02 (Ne 8)
08—17.02 (Ne 9)

28.01—06.02 (Ne 1)
05—14.01 (Ne 4)
23.01—-01.02 (Ne 5)
07—16.02 (Ne 5)
06—15.02 (Ne 6)
11-20.02 (Ne 9)

[Tocre
BCII

140

16—25.01 (Ne 1)
25.01—03.02 (Ne 3)
23.01-01.02 (Ne 6)
23.01-01.02 (Ne 7)

09—18.02 (Ne 8)

07—16.01 (Ne 9)

11-20.02 (Ne 2)
01—10.02 (Ne 5)
27.02—08.03 (Ne 6)
27.02—08.03 (Ne 7)
13—22.02 (Ne 8)
19-28.02 (Ne 9)

08—17.02 (Ne 1)
16—25.01 (Ne 4)
03—12.02 (Ne 5)
18—27.02 (Ne 5)
17—26.02 (Ne 6)
22.02—03.03 (Ne 9)
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Jlenn 10-gHeBHOTO MHTepBaaa Bo BpeMs BCII

4

Puc. 1. BbIiCOTHO-BpeMeHHOE paclpe/ieieHre aMILUIUTY/[ 30HAJbHBIX TapMOHUK B TeONOTeHIMaabHO#i Bbicote, M, ¢ m =1 (a)

U CpeJHEro 30HAJbHOrO BeTpa, M/c¢, Ha 62,5°c.ur. (6); OTKJIOHEHHsI CpelHell 30HaJbHOI TeMIepaTypbl OT yCPeIHEHHOI 3a ABa

mecsiia, K, ma 87,5°c.m. (8) Bo Bpems BCII npu kom6unaiun Jib-Hunbo,/Boctounas ¢asza K/IK (cM. 1BerHoil pucyHok
Ha cafite http://iao.ru/ru/content,/vol.37-2024,iss.02)

YTO COTPOBOXKIAETCS Me30c(epHBIM MOXOJOJaHNeM Ha
30 K Ha ypoBHe 70 KM U COOTBETCTBYEeT HaMGOJIBIINM
N3MEHEHHsIM TEMIIEPATYPhI M3 BCEX HCCJEIYEMBIX KOM-
6unaiuit (puc. 1, 6). [l TpeacTaBIEHHOTO KOMIIO-
sutHoro BCII (cocTosiiero m3 Ma)kKOpHBIX U MHUHOP-
HbIX orzenbHbix BCII) He Mopenupyercsi cMeHa Ha-
MPaBJIeHUST CPEJHE30HATBHOTO CTPYHHOTO —TedeHHs
(puc. 1, 6). CkopocTh cpeJHero 30HaJbHOTO BeTpa Ha
yposre 40 kM ocmabeBaer ¢ 50 mo 20 M/c u mocie
BCII BoccranaBimBaeTcsl TPAKTHYECKH [0 HCXOIHBIX
3HaueHnii. HawuGosblilee ocabjeHe CKOPOCTH  30-
HAJIBHOTO BeTpa HalJofaercsa mpu Jiib-HuHbo,/ 3ama-
Hag daza KIAK (puc. 2, 6). Ammmuryasr I1B1 nawu-
Bbicuie B TepBble aHu passutua BCIT (~ 2200 m)
B BepxHell crpatocepe (puc. 1, @). 3HaYMTETBHBIX

yBesimueHuit MozesupyeMblx amnummrtyza IIB3 nmpu aroii
koMOuHatmu HeT. Ammantyzasl [I1B2 mo moremmenms
U B TIepBble [HU €TO Pa3BUTHUS COCTABIAIOT ~ 350 M Ha
ypoBHe 60 kM, 4yTo HabJiofaeTcss I TpeX HUCCIeaye-
MBIX KOMOUHaImii. MakcuMaabable aMmuTyasr [1B2 —
~400 m nocse BCII Ha ypoBHe 40 kM; IOXOXKee pac-
TpeJeseHNe aAMIUTHTY/ BOCIPOM3BOANTCS YHCIEHHBIM
MOJIeJINPOBAHIEM TaKke Tpu ycaoBusax Jla-Huwbs/ Boc-
touHas daza K/IK.

Ha puc. 2 mokasaHbl BLICOTHO-BpeMeHHBIE pac-
mpejieJieHus pu yeJaoBusax duib-Hunbo/ 3amagnas ¢a-
3a K/IK. /lna xommosutHOoTo MozeabHoro BCII mpm
Takoil KOMOMHAIINY XapaKTepHBbI HaNMEHbIINe MO CPaB-
HEHWIO C APYTUMH KOMOMHAIMSMU YBeJTWYeHUS TeMIle-
parypbl B crpatocepe (puc. 2, 6) — Bcero Ha 15 K,
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Puc. 2. To ke, uro Ha puc. 1, Ho Tpu Kom6uHaumu Iib-Humbo,/3amamgnas ¢asa KK (cM. mBerHoll pucyHok Ha caiite
http://iao.ru/ru/content,/vol.37-2024/iss.02)

YTO COIPOBOXKIAETCS Me30C(hEPHBIM IOXO0JOJaHIeM
Ha 24 K. VaMeHeHUs1 TeMIlepaTypbl 37leCh caMble IIPO-
JOJUKUTEIbHBIE Cpeln BceX TpeX KoMOumHarmii. [lpu
3TOM HeGOJIbINEe M3MEeHEHUSI TeMIIEPATYPhl COMPOBOXK-
JAIOTCS HamOOJBIINM OCJIabJIeHIEM CpeIHETO 30HATb-
Horo Berpa (puc. 2, 6): ckopocTh yMeHburaercsa ¢ 50
g0 10 M/c ¥ He BOCCTaHABIMBAETCI 0 MCXO/HBIX 3HA-
YeHHWIT B TOCJTeIHWEe THU Tocjie ToTeleHmsA. Kpome
3TOTO, CPeAM BCeX KOMOMHAIMII B 9TOM CJIydae Moje-
Jupytorcss HauMeHblme amiutyabl [1B1 ~ 2000 M
B 1pollecce passutus nortemienus (puc. 2, ). Hau-
6osbiie amutyasl 11B2 ~ 350 M u, B oTinume OT
JIPYTUX KOMOWHAINI, UMEIT MaKCUMyMbl He TOJbKO
B BepXHeil cTpaTocdepe, HO U B cpefiHell. 3HAYUTEb-
Hble amnTypl [1B3 Ha ypoBHe 50 KM MozegupyoTcs
Bo BpeMms passutus BCII.

Pe3ysnbraThl BBICOTHO-BPEMEHHBIX paclpejiesieHuit
MOJIEJIbHBIX TUAPOJUHAMUYECKUX TIONell I YCJIOBUit

Jla-Hunbs/Bocrounas dasa KK mokaszansr Ha puc. 3.
YBesimueHue MoO/IeJUPYEMBIX OTKJIOHEHHUI TeMIlepary-
pbl TIpH Takoii koMGuHaiuu uyth Goabie (10 21 K),
yeM [t yeaoBuit Jib-Huwbo,/3amanuas dasza KK,
HO MeHbIIle, 4eM [ ycaoBuit dab-HuHbo,/ BocTouHast
daza KJK. Temmeparypa B Me3ocdepe yMeHbIIaeTCsS
na 24 K (puc. 3, ¢).

V3MeHeHme cpeiHero 30HATHHOTO BeTpa TMPH Ta-
Kol KoMGuHaiuu He3HauuTesnbHoe (Ha ypoBHe 40 KM
Berep ociaGeBaer Ha 10—15 m/¢), a ammutyasr 11B1
sHauntenbHble (~2200 M), kKak B coydae KOMOUHAIIUH
Auab-Hunbo,/ Bocrounas ¢daza K/[K. Cxoxee pacmpejie-
JleHue aMIIUTy [ MoJenupyetcs ausd [1B2, t.e. go note-
IJIEHHs 1 B IlepBble /IHU ero pa3BUTHUsl Ha ypoBHe 60 kM
[I1B2 nmetoT aMminTy bl ~ 350 M I MaKCHMaJIbHBIE aM-
muTyanl ~400 M ocsie BCIT na ypoBHe 40 kM. B or-
gnyane oT koMmOuHarmu Aib-Hunbo,/BoctouHas dasa
KAK, rme ammauryast 1I1B3 6puin He3HauuTesbHBIE,
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Puc. 3. To e, uro Ha puc. 1, npm kom6uHaiuu Jla-Humbs/Boctounas ¢asza KK (cM. mnBeTHOH pucyHok Ha caiite
http://iao.ru/ru/content,/vol.37-2024/iss.02)

npu kom6unarmu Jla-Hunubs,/Bocrounas ¢daza KJ/IK
Mozesupytorces ammuTyapl 1IB3 ~200 M Ha ypoBHe
50 xM Bo Bpems pasButug BCII.

3akouenue

C wucmnojab3oBaHUEM HeJHHEHHOW MeXaHUCTHYe-
cKoil Mojiesn obIeil IUPKYJISAINKN CpeIHell 1 BepXHeil
atMocepbl TIPOBEJIEH P/l YHCIEHHBIX JKCIIEPUMEHTOB
C Pa3JUYHBIMU CIEHAPUSMU C IeJIbI0 WUCCJIe/I0BaTh
BinsiHue pasamyHbix (a3 IHIOK u K/IK Ha BosHO-
BbIe TIpollecchl 3UMHel cTpaTocdeps! n (opMupoBanue
BHE3AMMHOTO CTpaToc(epHOro TMOTemIeHnA. Pe3yIbTaTo
MOJIETUPOBAHUS TOKA3aH YyBCTBUTEJIBHOCTD TUHAMU-
K1 3uMHell ctpartocdeps! k yuery a3z KK n OHIOK.
UyBCTBUTEIbHOCTD TIPOSIBIISIETCSI B U3MEHEHUU paclipe-
JleIeHUil TeMIepaTypbl, aMILUIUTY/] IJIAHETAPHBIX BOJIH
U CpeIHero 30HAJIBHOTO TOTOKA, KOTOpPBIE MPHBO/ST

k ¢opmupoBanuio B Mozenan BCII. MogenupoBaHiue
mpH pa3anyHbIX KoMOmHammax ¢az IHIOK n KK
MOKa3aJso, 4To npu yuere ycuaosuii Jla-Huubst/3amaanas
daza KK BCII B Mogenn He BOCTIPOM3BOIUTCS.

PesynbraThl ycpeAHEHNS MeTeOPOJOTHIECKHUX II0-
Jlefl TT0 TIeCTH «IIPOTOHAM» OTHOCHTEJIBHO JIAaThl Hadasa
HOTeNIeHusT [yisI aHcaMOJieil ¢ y4eToM YCJIOBHil DJib-
Hunbo,/ Bocrounas ¢asza K/K; ap-Hunbo, 3anagnas
daza KJAK u Jla-Hunbst/Bocrounast ¢daza KK noka-
3a7u Hasmdue ob6partHoit csasu Mexxay KK u DHIOK
¢ U3MEHEHHUSIMHI TeMIlepaTyphl B cTpaTocdepe U Me30-
cepe. Hanbonbime yBemndeHNs TeMIIepaTyphbl B CTPa-
Tocdepe U MOXOJOJaHUS B Me3ocdepe MOIeTUPYIOTC
B ycaoBusx Jib-Humbo,/Boctounas dasa KK, mau-
6osbine ocjabaeHns] CKOPOCTU CPEJHEro 30HAIbHOTO
Berpa — Tipu Iib-Hunubo,/3anagnas dasza KIK. Am-
mwmntyael 11B1 u TIB2 mauGosibliive TP BOCTOYHOMN
¢aze KK BHe 3aBucumoctu ot azpt IHIOK.
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TaxuM 06pa3oM, pe3ysbTaThl HCCJEJOBAHHUS IIOJ-
TBep:kAaloT BaskHocTh yueTa K/IK u OHIOK npu ananu-
3e 3uMHeil cTpaTocdepnl. OHE UTpaioT CyIIeCTBEHHYIO
poJb B (pOpMHUPOBAHNU BePTHKATIHHBIX U TOPH3OHTADb-
HBIX HU3MeHeHUil B aTMocdepe, BINAS Ha aKTUBHOCTD
IUTAHETAPHBIX BOJIH M CPEJHET0 30HAJIBHOTO IOTOKA.
[ToaroToBIeHHass B paMKax Hacrosieil paGoThl 6asa
JIAaHHBIX TIOJIefl TUAPOJMHAMUYECKUX IapaMeTpoB aT-
Mocdepsl Ui 3UMHUX MecsiiieB CeBepHOTO MOJTyIIapus
110 JaHHBIM YNCJIEHHOTO MOJEeJINPOBAHUSA TIpH ydeTe
pasmmuabix koMmOmHarmit DOHIOK un K/IK mosBosaut
B JasbHeiIlieM TPOBOAUTD JONOJHHUTETbHBIE HCCJIe0-
BaHUs BOJIHOBBIX M JMHAMUYECKHUX IIPOIECCOB B CpeJl-
Heft aTMmocdepe.

MunancupoBanue. Pa6oTa BbINOJHEHA IIPH IMOA-
nepskke PH® (Hayunbrii mpoekt Ne 20-77-10006-11).
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The purpose of the present investigation is to evaluate the effect of tropical oscillations on the polar
stratosphere. The influence of the quasi-biennial oscillation (QBO) of the zonal wind in the equatorial strato-
sphere and the El Nifio Southern Oscillation (ENSO) on the dynamic state of the stratosphere in winter and
the evolvement of sudden stratospheric warming (SSW) is studied. A number of numerical experiments were
carried out using the nonlinear general circulation model of the middle and upper atmosphere (MUAM) for the
winter conditions of the Northern Hemisphere (January—February). They made it possible to estimate the sensi-
tivity of the fields of zonal wind, temperature, and geopotential to taking into account certain ENSO and QBO
phases in the model. Depending on the combination of phases, the statistics of observed SSWs and their evolu-
tion differ. For example, the largest number of SSWs is observed under the combination of El Nifio and the
easterly OBO phase, while major SSWs are not reproduced by the model under the combination of La Nifia and
the westerly QBO phase. For combinations of El Nifio/easterly QBO, El Nifio/westerly QBO, La Nifia/easterly
OBO, the fields of hydrodynamic parameters were averaged to investigate the characteristic features of the
model “climatic” SSWs. It is shown that the largest temperature increase in the stratosphere and cooling in the
mesosphere are modeled under El Nifio conditions and the eastern phase of QBO, but the wind weakening is
maxumal during EI Nifio and the western phase of QBO. The largest amplitudes of planetary waves are mod-
eled during the QBO eastern phase regardless of the ENSO phase. The results can be used in climate forecast-

ing on time scales from one month to decades.
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