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HccnenoBaHbl Bapuallii BEPOSITHOCTU HAOIIONEHUSI SKBATOPUAIbHBIX TJIa3MEHHBIX My3bIpeil B 3aBUCH-
MOCTH OT Mecsi1ia rona. J1Jist 3Toro ucrnoiib30BaHbl JaHHbBIE, TOJYYEeHHbIe Ha 00pTy criyTHUKA [SS-b (~972—
1220 kM) B paitoHe cpenHuX upoT £ (25°—55°) DIPLAT o6oux nomyiiapuii 3a ojatopa rojna HabaoaeHui
(aBryct 1978—nekadpb 1979 rr.). [IpoBeneH cpaBHUTENbHbBIN aHAIN3 UCCIIEIYEMOM XapaKTepUCTUKU C Me-
CSYHBIMM BapUallsIMU CKOPOCTH MEPUINOHAIBHOTO BeTpa. [IJIsT 3TOro mpuBJieYeHbI JaHHBIE O CKOPOCTU
BeTpa, pacCUMTaHHbIE 110 MOAEIU TOpU3OHTaIbHBIX BeTpoB HWM14. 1. BrisiBieHO, 4TO MaKCUMaJbHbIE
3HaYeHUsI BEpOSITHOCTH HAOTIOACHUST TIa3MEHHBIX ITy3bIpeii KaXXIbIii pa3 IOCTUTAIOTCS B IIEPUOI MECTHOM
3UMBI: B nekabpe—deBpane B CeBepHoM mnoayinapuu (~19%), B uioHe—aBrycte B FOxXXHOM monyiiapuu
(~29%). MuHUMaITbHBIE 3HAYEHUSI JOCTUTAIOTCS MECTHBIM JIETOM: B MIOoHe—aBrycTe B CeBEepHOM ITOJTyIa-
pun (~3%), B nekabpe—deppaie B FOxxHoMm noayinapuu (~4%). Kak pe3yabrart, B IE€pHUOIbl COJHILIECTOSI-
HU UMeEeT MECTO aCUMMETPUIHOE pa3BUTHE ITy3bIpeil OTHOCUTETLHO T€OMarHUTHOTO 3KBaTopa. 2. BhIsiB-
JIEHO, YTO OTHOCHUTEJIbHOE PABEHCTBO 3HAUYEHWI BEPOATHOCTH Ha TUCTOrpaMMax pa3HbIX MOJyIIapuil 10-
CTUTAETCS B IEPUOIBI paBHOAEHCTBUI. KakK pe3ysbTat, B 3T MEPUOIBI UMEET MECTO IMOYTH CUMMETPUIHOE
“paciuibiBaHue” My3bIpeli OTHOCUTEILHO 3KBaTopa. 3. BhISIBIEHO, YTO MaKCHUMaJIbHbIE 3HAYEHUSI BEPOSIT -
HOCTU HaOJIIOMEHMS TIa3MEeHHBIX ITy3bIpeil B KaXKIOM MOJIyIIapUX TOCTUTAIOTCS B TIEPUOI MECTHOM 3MMBI,
KOTZIa TaM pa3BUBAIOTCS MEPUIVMOHAIbHBIE BETPHI, CIIOCOOCTBYIOIIME OMYCKAHUIO TIa3Mbl My3bIPsI 1, CO-
OTBETCTBEHHO, “pacIlIbIBAHUIO” ITy3bIPSI BIOJIb CUJIOBOU TpyOKM. MUHUMaIbHbIE 3HAaUEHUsI BEPOSITHOCTHU
B KaKIOM TMOJTyIIApUU JOCTUTAIOTCS B CE30H MECTHOTO JIeTa, KOrJa pa3BUBAIONIMICS TaM MEpUANOHATb-
HBII BeTep 6J1aroNpHsTCTBYET ITOABEMY TUTa3MBbI ITy3bIPST U TOPMO3HT €0 “pacIiibiBaHue”.
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1. BBEAEHHE

M3BecTHO, UTO 3KBaTOpUajbHbIE ILIa3MEHHbBIE
ny3beipu (equatorial plasma bubble, EPB) dopmupy-
orca mocie 3axoma CoJIHIA IIof BIMSHUEM ILIa3-
MeHHoM HeycTtoiiumBoctu Penes—Teinopa (R—T),
pa3BUBaloOlIEIiCI Ha BbICOTaX OCHOBaHUs F-o01acTtu
(~300—400 xm). (ITpen3axomHbIil POCT BJIEKTpUYEC-
CKHX TIIOJIEM BBI3BIBA€T BCIUIECK BEPTUKAIBHOIO
npeiicda skBaropuanbHoil Twiazmel (E X B apeiid).
I1pu 3TOM OCHOBaHUe F-00JIaCTU CMEIIAETCS K BbI-
cotam ~300—400 kM, a mMakcuMym F-obimactu —
K ~500 kM u 6071ee (cM., Harpumep, [Huang and Kel-
ley, 1996]). ns dopmupoBanust EPB momumo R—T
HEYCTOMYMBOCTH TpeOyeTcs ellle Haaudue 3aTpa-
BOYHBIX BO3MYIIEHUI TIa3Mbl. 3aTpaBOYHbIE BO3-
MylieHus1 nociie 3axoga CoJyHIIa, T.e. ¢ pa3BUTHUEM
BeuepHero Bcruiecka E X B npeitda, HaUmHAIOT 3BO-
JouroHupoBath 1 opopmiaTeesi B EPB. Ha Boico-
Tax ocHoBaHus F-o6nactu (~300—400 kM), tne EPB
TOJILKO (hOPMUPYIOTCSI, OHU PETMCTPUPYIOTCS TIpe-
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MMYILIECTBEHHO Haj 3KBatopoM. Ilpu mombeme my-
3bIpsi HA OOJIbIIIME BBICOTHI 1O/ BJIMSIHUEM aMOUIIO-
JIsipHOU MU y3UH IPOUCXOIUT €TO “pacruibiBaHue”
BIIOJIb MATHUTHBIX CHJIOBBIX TPYOOK. Kak pesynbrar,
My3bIph MIpHUOOpeTaeT 6aHaHOOOpa3HbIN BUA. B Ta-
KOM BMJIE ITy3bIPb MOXET OBbITh 3apErMCTPUPOBAH He
TOJILKO B 3KBAaTOPHUAJIbHBIX, HO ¥ B HU3KUX IIMPOTax
U JaXe Ha CPEeIHMX IIMPOTax pa3HbIX IOJIylIapuid
(cm. puc. 5 B padote [Cunoposa, 2021]).

ITpu nadmonenun EPB onTtuyeckumMu MeTogamMu
Ha BBICOTaX OCHOBaHUs F-00JIaCTH WJIM HECKOIBKO
BBIIIIE, KaK IIPaBMUJIO, OOHAPYKMBAJIOCH CTPOTO CUM-
MeTpuyHoe “pacribiBaHue” EPB orHocutenbHO
reomMarHuTHoro 3kBartopa [Otsuka et al., 2002; Sobral
et al., 2009]. MHorma aTy CMUMMETPUIO BBISIBIISLIM Ha-
pyuieHHoit [Sau et al., 2017].

OnmHaKo Npu TpaHCUOHOC(HEPHOM 30HINPOBAHNH
EPB ¢ nomoibio DIOOAJbHBIX HaBUTALIMOHHBIX
ciytHuKoBbIX cucteM (THCC) kaptuHa mx “pac-
MABIBaHUS” KapIWHAJIBHO MeHsuiachk. Harpumep,
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corracHo Barros et al. [2022], acmMMeTpusT pa3BUTHS
EPB oTHocuTenpbHO 3KBaTopa OOHapyXMBajlach B
30% cnyyaeB. [Ipu 3TOM MCHONIB30BAINUCH JAHHBIE
MoTHOTO 351eKTpoHHOTO conepxkaHus (Total Electron
Content, TEC), coOpaHHbIe 3a 4 Toga HaAOMIOIEHUI
(2012—2016 rT.) Hag COMpPSKEHHBIMHA TOYKAMHU TIPU-
SKBaTOpUAJIbHOTO pervoHa bpasummu. [Mpuuem ru-
cTOorpaMMBbI BeposiTHOoCTU HabmoneHuss EPB, BeisB-
JIEHHBIX B Pa3HbIX IOJYIIApUSIX, ITOKA3bIBAJIU YET-
KYIO Ce30HHYIO 3aBUCUMOCTb.

CrenyeT OTMETUTb, UTO Ha3eMHbIE pagapHble U
ONTUYECKUE METOIbI ITO3BOJISIOT HAOIIOIATh BOJIIO-
U0 1 TMHAMUKY omdeavrbix EPB Ha BbeIcoTax BOIM-
31 ocHoBaHUs F-o6aactu. (ITy3bipu Ha 3TUX BBICOTaX
ellle OTHOCUTEILHO HeBeJIMKM.) bonee Toro, numeror-
CsI TeXHUKM HAaOIIOACHMWI, TMO3BOJISIONIME HAOII0-
naTh omoenvibie EPB 1IeJTMKOM U B [MHAMMKE MX pa3-
BUTHUS Ha OOJBIINX BBICOTAX, T.€. TaM, IJe MIy3bIpU
JIOCTUTAIOT KPYITHBIX M OYE€Hb KPYIIHBIX Pa3MEpOB.
Hanpumep, ynoMsiHytoe TpaHCUOHOC(hEPHOE 30H-
nupoBaHue EPB ¢ nomornisio THCC wiu yHukanbHast
TeXHUKa IIPOCTPAHCTBEHHOTO CKAHMPOBAHUS MOHO-
chepsl B yabpTaduojieToBOM auara3oHe. Tak, Xxopo-
II0 M3BECTHHI KOOPAMHUPOBAHHBIE HAaOIIONCHUS
EPB ¢ nomompio YD-criekrpomerpoB GUVI (Glob-
al Ultraviolet Imager) u SSUSI (Special Sensor Ultra-
violet Spectrographic Imager), ycTaHOBJIEHHBIX Ha
cnytHukax TIMED (~625 kM) u DMSD (~830 km)
[Comberiate and Paxton, 2010]. OnHako, yka3aHHbIE
METOAbI, MO3BOJISIIONIME BUlyanusupoBaTb EPB Ha
OOJIBIIINX NOHOC(HEPHBIX BHICOTAX, SIBJISIIOTCS TEXHM-
YECKHU CIIOXKHBIMU U JIOPOTHIMU.

Bbonee pacnpocTpaHeHHBIMU SIBJISIFOTCS METOIMKU
HaomoneHuss EPB B moHHOIT 1 371eKTpOHHOI KOH-
LIEHTPALIMU C MTOMOIIIBIO TPUOOPOB, YCTAaHOBIEHHBIX
Ha OopTy cIlyTHUKOB. OHU II03BOJISIIOT OCYIIECTB-
JISITb HauOoJiee MPOJAO/IKUTENbHBIE WM YCTOMYUBBIE
HaomoneHust EPB Ha BbicoTax BepxHeit MOHOChEPHI.
[IpaBna, T HAGIIOACHUS He TI03BOJISIIOT BUAETh ITy-
3BIPh LIEJTUKOM, €T0 MOXHO Ha0JIIONATh TOJILKO (par-
MeHTapHO. (OH OOHapyXuBaeTcsl KakK OJHOMepHast
CTPYKTYpa BIOJb WM IIOIIEPEeK OPOUTHI CITyTHUKA.
Ha BrIcoTax BepxHeit noHOCHEphI My3bIPh MOXKET J0-
CTUTaTh TMTAHTCKUX Pa3MepPOB — COTEH KUJIOMETPOB
B IIOIIEPEYHOM U HECKOJBKUX THICSY KUJIIOMETPOB B
NpOJOJAbHOM cedeHusX.) Pazsutue omdesvrsix EPB
MOXET ObITh OTCJIEXKEHO JIMIIIb HAa CITYTHUKAX C 9KBa-
TOPUATBHBIMU OpOUTaMU WJIA OpOMTaMM MaJIOro Ha-
kinoHeHust (Harpumep, C/NOFS, HaknoHeHue ~13°).
MHble CIIyTHUKHY 1O IIPUYMHE MEXBUTKOBOTO CIBUTA
PETUCTPUPYIOT YK€ HOBBIM ITy3bIpb. B 3Tux cirydasix
onucanue nuHaMuKU “pacruibiBaHuss” EPB Bmosnb
MarHUTHOM CUJIOBOII TpyOKM BO3MOXKHO TOJIBKO B
CTaTUCTUYECKOM CMBICJIE, T.€. B TEPMHHAX BEPOSIT-
Hoctu HabmoaeHus: EPB (Pgpp) 110 IIMPOTE B pa3HBIX
MOJTyIIAPUSIX.

Taxk, mo manubM cnyTHuKa ROCSAT-1, nmonyueH-
HBIM Ha BbIcOTe ~600 KM, BBISIBJIEHO, YTO ITOMUMO
TEOMATHETHU3M U ADPOHOMMUWA
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5KBaTOPUAJIBHOTO MakKcUMyMa Pgpz B 000MX TIONY-
LIapusIX HAYMHAIOT Pa3BUBAThCA TOMOJTHUTEIbHBIE
CpPEeMHEeIIMPOTHBIE MAKCUMYMBI Pppp [Su et al., 2006].
IMpyueM BeTUUUHBI CPETHEIIUPOTHBIX MAaKCHMY-
MOB Pa3HbIX IOJIyLIApUT UMEIOT YETKYIO TIPUBSI3KY
K ce30Hy HabJiogeHusi. B mepuoabsl paBHOACHCTBUIA
OHU TIPUOIU3UTEILHO PaBHBI MEXXAy cCO0OIA, a B Ie-
pUOABI COJIHUECTOSSHUIA ITOMMHUPYET MAaKCUMYyM
3MMHETO MOJIyLIapusl.

DTa TeHAEHIIMS OKOHYATeIbHO OpopMIIsieTcs Ha
IIUPOTHBIX TUCTOTPaMMaXx, MOJYYEHHBIX 110 JaHHbIM
0osee BbICOKOOpPOUTAIbHOTO ciyTHuka ISS-b (~972—
1220 kM) [CunopoBa, 2021]. EPB Ha aTux BbIcOTax
O0OHapyXMBAIOTCsA HE TPAAULIMOHHO (MO TOHMXEH-
HO BJI€KTPOHHOM MJIX CYMMAapHOUM MOHHOM IMJIOTHO-
CTH), a KaK 00JIaCTU C TTOHMXXEHHOI KOHIIEHTpalLIuei
nonos renusa (He't). ITo HaGmogeHUsM, MTOIKPEI-
JIeHHbIM olileHKamu [CunopoBa u @uaunmnos, 2014],
EPB Ha 3TuX BbICOTax CyILIECTBYIOT IIPOIOLKUTEb-
HO€ BpeMs U BBISBISIIOTCS 4Yallle BCETO B PErMOHE
cpenHux muport [Sidorova and Filippov, 2012, 2014;
Cunoposa u ®@umunmos, 2013]. CunTaercsi, 4To 3a
¢dopmupoBaHUE CPEAHEIIUPOTHBIX MaKCUMYMOB
Pgpp otBeTCTBEHHBI EPB, nocrurarouive csoux mno-
TOJIOUHBIX BEICOT [Cupopona, 2021]. 3to te EPB, xo-
TOpbl€ YTPATWUIU CHOCOOHOCTh K JajibHeulIemMy
MObeMY, OCTAaHOBUJIUCh HAa CUJIOBOIT TpyOKe, COOT-
BETCTBYIOIIEM UX MOTOJIOYHOM BBICOTE, U 3aCTbUIU
TaM Ha HECKOJbKO YyacoB. OHU UMEIOT TEHAECHIIMIO
HakaniauBaTbcsd. Hakoruienue EPB orpaxaercss Ha
LIIUPOTHBIX TUCTOrpaMMax B BUZE TOSIBJICHUS U MO~
CTETIEHHOTO POCTa CPETHEIIUPOTHBIX MAKCUMYMOB
Prpp. Y, ananornuHo pesynbratam Su et al. [2006]
(ROCSAT-1, ~600 kM), BeIWYMHBI MaKCHUMYyMOB,
BBISIBJIEHHBIX B Pa3HbIX IMOJIyLIApUsIX, OKa3bIBAIOTCS
MPUOIU3UTEIBHO PABHBIMU B TMEPUOABI PABHOJIEH-
CTBUI1. A 17151 TIepUOIOB COJTHLIECTOSIHU BbISIBIISIETCS
JTOMUHUPYIOIIUH MAaKCUMYM B 3UMHEM IIOJIyllIapuu
[Cumoposa, 2021]. ITocnegHee o3HavYaeT, 4YTO B 3aBU-
CUMOCTH OT CE30HA B Pa3HbIX MOJIYLIAPUSIX CO3IAI0T-
cs1 6onee (M MeHee) OJIarorpusATHBIE YCIOBUS IS
pa3Butus (“pacrnibiBadnus’”) EPB Boosis MarHUTHBIX
CUJIOBBIX TpyOOK. Tak, B Ce30HbI pPaBHOAECHCTBUIA
“pacrneiBanne” EPB oTHOCHTEThHO reOMarHNTHOTO
5KBaTOpa MPUOIM3UTEILHO CUMMETPUYHOE, a B TIe-
PMOJIBI COJTHLIECTOSIHUIM — aCUMMETPUYHOE.

HMTak, Ha HACTOSIIIIMIT MOMEHT JOCTUTHYTO MOHU-
MaHME TOIO, YTO Ha BHICOTax BepxHell MOHOCHEPHI
CEe30HHAasI M3MEHUYMBOCTD B “pacIIbIBAHUN” CTPYK-
Typ EPB oTHOCHUTEIbHO T€OMarHUTHOIO 3KBaToOpa
MIpOosIBIsIETCS Hauboee SIpKo. B mpuBeneHHEIX BhIIIIE
paboTax WISl aHaIM3a KaxKI0ro M3 Ce30HOB MCIOJIb-
30BajJIUCh JIMOO OTHEJbHBIC XapaKTepHbIe MeCSILbl
HaOJIIoAeHMI, TNOO0 TpeXMeCSYHble MHTESPBAJIbl Ha-
omromeHuii. OgHaKO I pelIeHus psga mpooieM,
CBSI3aHHBIX C TPOTHO30M YCTOMYMBOIi CBSI3U HABUTAa-
MOHHBIX CHUCTEM, 3a4acTyio0 TpeOyloTcs Oonee me-
tanbHas nHopmanusa. Hanpumep, nHdopmaiims oo
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M3MECHYNBOCTHN 06CY}K,Z[EICMOI>)I XapaKTCPpUCTUKMU OT
MeEcdla K MECALLY.

ComtacHO MHOTOYMCJIIEHHBIM MCCIIEIOBaHUSIM, B
yucje Hanbosiee BO3MOXHBIX MPUUUH PAa3BUTUST Me-
PUIMOHAJIBbHO-aCUMMETPUYHBIX CTpyKTyp EPB Ha-
3BIBAIOT BJIUSIHUE TEPMOCHEPHBIX BETPOB. A UMEHHO,
noJjiaraloT, 4To 3a acuMmeTpuyHocTh EPB oTBer-
CTBEHHBI TPaHCAIKBAaTOPHUAIbHBIC MEPUINOHAILHEIC
BeTprl [Maruyama, 1988; Abdu, 2001; Maruyama
et al., 2009; Krall et al., 2009, 2013; Huba and Krall,
2013; Rodriguez-Zuluaga and Stolle, 2019]. Eciu aTo
TaK, TO KpaliHe Ba>KHO IIPU UCCIEA0OBAHUU MECSYHBIX
Bapualuii Pypg TPOBECTU UX CPABHEHUE C AaHATOTUY-
HBIMU BapHalsIMU CKOPOCTU TOPU3OHTAIILHOIO Me-
PUAMOHAIBHOIO BETpa.

B HacTosueit paboTte uccienoBaHbl Bapualiu
Prpg B 3aBUCUMOCTHU OT Mecsilia rona. PaccMoTpeHsl
EPB, peructpupyemMbie B pa3HbIX MOJyIIApUSIX B
paiioHe cpeaHuX WUpPOT. 1 BBITIOJHEHUS TTOCTaB-
JICHHOM 3ajJauyM MCHOJIb30BaHbl JaHHbIE HabJo/e-
Huii EPB, peructpupyembie Ha OOpTy CHyTHUKA
ISS-b B pa3nbie Mecsibl roga. [IpoBeneH cpaBHUTEIb-
HbI aHAJIM3 YKa3aHHOM XapaKTepUCTUKU C MECSYHbI-
MU BapUalUsIMUA CKOPOCTU TOPU3OHTAJIBHOTO MEpHU-
JIMOHaNIbHOTO BeTpa. ITocKonbKy u3MepeHrsi Mepuam-
OHAJIBHOTO TepMOC(EPHOro BeTpa [0 CHUX TOp
SIBJISIIOTCSL  TOBOJIbBHO PENKUMMM M Pa3pO3HEHHbIMU
[Gasperini et al., 2016], To mIs aHATU3a TIPUBJICYESHBI
JIaHHbIE O CKOPOCTHU BETPa, paCCUMTAHHbIE 11O MOJIEU
ropusoHTajabHbIX BeTpoB HWM 14 [Drob et al., 2015].

2. JAHHBIE UBMEPEHUN

2. 1. DxeamopuanvHoie naa3mernsle nyssipu (EPB),
cnymuuk ISS-b

I'mcrorpammer BepossTHocTH HaoOmogeHuss EPB
(Pgpp) B 3aBUCUMOCTH OT Mecsilia Toia ObIIY ToJTyye-
HBI 0 JaHHBIM ciiyTHUKa ISS-b [RRL, 1983, 1985].
CnytHEK ISS-b mMen KBa3mKpyroByro opOUTY ¢ Ha-
KJIoHeHueM ~70°, MOKpPHIBAIOILYIO BBICOThI BEPXHE
noHocdepbl (~972—1220 km). laHHbBIE pETUCTPUPO-
BaJIUCh B T€YEHHUE II0oayTopa jaeT (aBryct 1978—me-
Kabpp 1979 rT.) TIeproga BHICOKOM COJHEYHOMN akK-
tuBHOCcTU (F10.7 ~ 150—220).

[J1s mMoCcTpoeHUsI TUCTOIpaMM MCMOJIb30BAIUCh
HaOI0IeH U TUIa3MEeHHBIX 00J1acTeli ¢ MOHUXEHHOM
KoHIeHTpanueit Het. ComtacHo pa6oram [Sidorova
and Filippov, 2012; Cunoposa u ®uwiunmnos, 2013],
9TU 00J1aCTH, PETUCTPUPYEMbIe Ha BBICOTaxX BepxHeit
HoHOoC(hepbl, MOXHO MHTEPIPETUPOBATh KaK Iia3-
MEHHbBIE MYy3bIpU 3IKBATOPUAIBHOIO TMPOMCXOXK]IE-
Hus, T.e. Kak EPB. [Insg mocTpoeHuss UCHOJb30Ba-
JIMCh JIMIIb TOJIbKO Te€ CTPYKTYphl EPB, 4bs KOHIIEH-
Tpauusi B noHax He' ymMeHbllIanach B ojaTopa pasa u
OoJiee 1o OTHOIIEHUIO K POHY.

Bapuanuu Pppp ObUTM pacCUYUTAHBI OTAETBHO JJTST
IOxnoro n CeepHoro monyurapusa (puc. la, 2a).

IT'EOMATHETU3M U ADPOHOMMUA

CUAOPOBA

s kaxnoro mecsdiia BeJluyrnHa Pgpp paccuuTbiBa-
Jlach KaKk MeJAMaHHO€ 3HaYyeHHE COBOKYITHOCTHM 4a-
ctoT HabmoaeHuss EPB B kaxmoii mojioce MMUpruHON
5° cpemHeIpPOTHOro NHTepBana HabmoneHuii EPB
+(25°-55°) DIPLAT. Pa3max cpeIHemMrpOTHOrO
WHTepBaJia ONpeAessics Mo pe3yjbTaTaM UCCIeno-
BaHMs IIMPOTHEIX paciipeneiienniit EPB B pa3Hrbie ce-
30HBI HaOmogeHuit [Cumopona, 2021]. Paccmarpu-
BaJIMCh ToJIbKO Te ciydyau EPB, kKoTopele peructpu-
pOBAJIMCh B MAarHUTO-CIIOKOWHBIE U YMEPEHHO-
BO3MYyllleHHbIe Tiepuoabl (Kp < 3). [laHHbIe 3a UIOJIb
1979 r. oTCyTCTBOBaIM MO TPUYUHE TEXHUYECKOTO
cbos1 B paborte ammaparypsl ciryTHuka ISS-b [RRL,
1985].

2.2. Mepuduonanvrulii mepmocgepHolil gemep,
ModenbHble pacuemul

Bapuanuu ckopoctTy MeEpUIMOHAIBLHOIO BeTpa
OBbLIM pacCUUTAHBI MO TaHHBIM 3MITUPUYECKOI MO-
JIeJIU TOPU3OHTAIbHBIX BETPOB, Bepcus 14 (Horizon-
tal Wind Model 14, HWM 14 [Drob et al., 2015]). Pac-
CMaTpUBAIMCh YMEPEHHO-BO3MYIIIEHHbIE TeoMar-
HUTHBIE ycioBUsl (A, = 8) nepuojia TOBBILIEHHOM
conHeuHoit aktuBHOCTH (£10.7 = 180). Pacuer mipo-
uzBoawIcs 111 BeuepHero BpemeHu (LT = 20 v) 1t -
HaJIlaToOro 4yucia Kaxagoro mecsia. ExxeMecsyHbie
3HaYeHUs CKOPOCTU MEPUIMOHAILHOTO BeTpa pac-
CUUTBHIBAIMCH KaK MEeIMaHbl 11O BCEM JOJITOTHBIM UH-
tepBanam mupuHoit 30° GMLON. PaccmarpuBaics
TeOMarHuTHBIN 3KBaToOp Ha TepMochepHOoil BbIcOTe
~400 KM, KOTOpas IBJISIETCS XapaKTePHOM I BBICO-
Thl OCHOBaHUs F-o0acTu.

B MonmenbHOM pacueTe MepUINOHAIbHBIC BETPHI,
ayioiye ¢ ora (I0XKHBbIE BETphl), UMEIOT IOJIOXKM-
TeJIbHbIe 3HAUECHUSI CKOPOCTH, a CEBEPHbBIE BETPhI —
oTpulaTejbHbIe (puc. 16, 26).

3. AHAJIN3

1. ITpoBenem neTaabHBIM aHAIN3 TUCTOTPAMM Be-
postHocTU HabmoneHuss EPB (Pgpp), MOCTPpOSHHBIX
B 3aBUCUMMOCTH OT Mecs1a roaa JIsl KaXIoro U3 mo-
JIyIIapui.

XopollIo BUIHO, YTO B MEPUOM, JIETHETO COJIHIIC-
ctostHus B fOoxcnom 3uMHeM noayuwiapuu (puc. la) Be-
JIMIUHBI Prpp WUCIBITBIBAIOT 3HAYUTEIBHBIA pPOCT
(~29%). N, Hao6opOT, B TIeprOd 3UMHETO COJIHIIEe-
CTOSTHUSI BEJIMYUHBL Pppp FOxcHO020 IETHETO noayuia-
pus UICTIBITBIBAIOT 3HAYUTENIbHBIN cnan (~4%). Cie-
IyeT OTMETHTh, YTO OTHOCUTEIIbHO HEeOOIbINas
BBIOOpPKa JAHHBIX (ITOJTOpa rojga HaOJIOACHUI) HE
obecrieunBaeT WiealbHON MIAAKOCTU B pPa3BUTUU
BBISIBJIsIEMOi TeHAeHIMKU. OCOOEHHO XOPOIIIO 3TO 3a-
METHO 10 HAOIIOAEHUSIM 3a TIEPUOJ, C SHBAPS 110 aB-
T'YCT, KOTJa pacyeT IMPOU3BOAUICS 11O JAHHBIM JIUIIb
onHoro roaa HabmoneHus (1979 r.). DTo npusesio K
CWIbHOMY pa30pocy 3HayeHuil B Bapualusix Pgpg.
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Puc. 1. (a) Bapnanun Pgpp, TOCTPOEHHBIE B 3aBUCUMOCTH OT Mecsla rofa aid FOxHoro nmonyimapus. ExeMecsauHble 3HaYe-
HUS Pppp SBISIOTCS MEIMAHAMU 10 CPEIHEITMPOTHOMY MHTepBaly HabmoneHnii —(25°—55°) DIPLAT. JlaHHbIe cITyTHUKA
ISS-b (~972—1220 kM) 3a nosTopa roga HabaoaeHU (aBryct 1978—nexkabpb 1979 rr.). (6) MecsuHble MOACTbHbIC Bapyalluu
CKOPOCTH MEPUAMOHATLHOTO TepMOC(HEPHOTO BeTpa, pacCUMTaHHbBIE HAll 9KBATOPOM Ha BbicoTe ~400 KM (YepHast CIUTONTHAS
kpuBast). Pacuer nmo Mmonenu ropuzoHTasibHBIX BeTpoB HWM 14 [Drob et al., 2015]. [TonoxuTtenbHble 3HaU€HUsI CKOPOCTH CO-
OTBETCTBYIOT IOXKHBIM BeTpaM, OTpULIaTe/IbHble — ceBepHBIM. O61acTH, 3aM0JHEHHbIE TPEYTOJIbHUKAMM U IITPUXOBBIMU JTH-
HUSIMU, COOTBETCTBYIOT 00JIACTSIM MTOIbEMA U OIycKaHus I1a3Mbl B FOXHOM mosyiapuu.

OpnHaKo, B IIEPUOII C aBrycTa Io AeKabpb, KOTIa st
pacyeTa UCHONb30BaINCh JAHHbIE IBYX JIET HAaGII0-
pmenuit (1978—1979 rr.), BBISIBIAIeMas TEHICHIIUS
MposIBMJIach Hanbojee 4eTKO.

Ecnu paccMaTpuBaTh rUCTOrpamMMy, TTOJTyYEHHYIO
st Cegeproeo noayuapust (puc. 2a), TO XOpOIIIO BU/I-
HO, YTO 3HaYeHUs Pypz MAKCUMAITBHEI (~19%) B 31M-
HUE Mecslbl (3UMHEE COJIHIIECTOSHUE), a MUWHU-
MabHbl Pppp (~3%) B TIepuOI JIETHETO COJTHIIECTOS -
HUS. AHAJIOTUIHO, KakK 1 111 KOXXHOTO MmoJryIapus,
3Ta TEHACHUUS Pa3BUBAETCs Haubosiee aako B Ie-
pUO]I C aBTyCTa IO AeKabph, KOTAa pacueThl IPOU3BO-
IWIMcCh 32 o6a roga HabmoaeHuit (1978—1979 rr.).

TEOMATHETHU3M U ADPOHOMMUWA

TOM 63 Ne 2

Ecnu cpaBHUBATH TUCTOTPpaMMBI Pa3HBIX ITOTYIITA-
puit (puc. la, 2a) niepronoB paBHOIEHCTBUS, TO I10
YKa3aHHOM BBIIIE MPUIMHE PA3yMHO OTPAaHUIUTHCS
0030pOM TOJILKO OMHOTO TMepruoaa — Mepuoaa OCeH-
HETO paBHOASHCTBUSI. XOPOIIO BUIHO, YTO 3HAUYCHUS
Pppg B TOM U IPYrOM MOJYLIAPUY HOKPBIBAIOT OUH U
TOT 3Ke TUATIa30H BEPOSITHOCTE. A MMeHHO, ~7—10% —
B IOxHOM monyimapum u 4yTh OoJjiee y3Kuit (~8—
10%) — B CeBepHOM nosyiiapun. UHBIMU clioBamMu,
3HaYCHUS Pppp B pa3HBIX MOIYIIAPUSIX 3TOTO TIEPHUO-
Jla TIPAKTUIECKN OMMHAKOBBI.

2. IlpoBeneM cpaBHUTEIILHBIN aHAIN3 MECTIHBIX
Bapuanuii Pgpp, MOJYYSHHBIX IS Pa3HBIX IOTyIIA-
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Puc. 2. (a) Bapuauuu Prpp, TOCTpOEHHBIE B 3aBUCUMOCTH OT Mecsiia roza uist CesepHoro noayiapus. ExxeMecsiuHble 3Ha-
4yeHus1 Pgpp ABISIOTCS MEAMAaHAMMU 10 CPEAHEIIMPOTHOMY UHTepBasly HabmoneHuit 25°—55° DIPLAT. (6) MecsiuHble Mozesb-
Hble Bapyalliy CKOPOCTU MEPUIMOHAILHOTO TepMOC(hEPHOTo BeTpa, pacCUUTaHHbIE Hall 9KBATOpOM Ha BeicoTe ~400 kM (uep-
Hasl CIUIOlIHAs KpuBasi). O0sacTH, 3aroJHEHHbIE TPEYrOJbHUKAMU U IUTPUXOBBIMM JIMHUSIMU, COOTBETCTBYIOT O0JIACTIM

ImoabEMa M OITyCKaHM IJIa3MbI B CeBepHOM TIOJIYIITAPUHN.

puii, U BapyualMii CKOPOCTU MEPUINOHAIBLHOTO BET-
pa, pacCUMTaHHBIX MO JaHHBIM Modeau HWM14 Ha
IIMpoTe 39KBaTopa (pUCyHKHU 16, 20).

W3 cpaBHeHMs BUIHO, 4YTO .1emom B CEBEpHOM
noayimapuu (puc. 2a, 26) Ipu pa3BUTUU CEBEPHBIX
BETPOB HaOJI0JaeTCsl KaTacTpoduuHOe YyOhIBaHUE
BepossTHocTu HabmoneHust EPB. A B YOx#oM moiry-
mapuu (puc. la, 16) mpu pocTe CeBEpHBIX BETPOB,
Ha000pOoT, HAOJII0JAeTCS MaKCUMAJIbHBINA POCT 3HA-
YeHUU Pppp.

OO6partHas cutyalnus pa3BUBaeTCs 3UMOil, KOTIa
JOMUHUPYET IOXKHBbIA MEpUAUOHAJIbHBIN BETEP.
B IOXxHOM moJjiyiiapuu IIpy pa3BUTUM IOXKHBIX BET-
pOB HaOJIIOJAaeTCs 3HAYMUTEIbHOE YObIBaHUE 3HAYE-

HUMl Pgpp (puc. la, 16). A B CeBepHOM MOJIylIIapUH,

IT'EOMATHETU3M U ADPOHOMMUA

Hao0OpOT, BUAEH 3HAYUTEIbHBIII pOCT 3HAYEHU
Prpp (puc. 2a, 26).

4. OBCYXJIEHUNE

1. I3 cpaBHeHUS rucTOrpaMMm Pppg pA3HBIX TIOTY-
mapuit (puc. la, 2a) xopouio BUIHO, YTO MaKCH-
MaJIbHBIe 3HAYCHMST B Bapualmsax Pppp KaXIblil pas
JMIOCTUTAIOTCST B TIEPUOI MECTHOM 3MMBI: B TeKabpe—
despaiie B CeBepHoM monyinapuu (~19%), B uroHe—
aprycte B FOxHom monymapuu (~29%). CooTBeT-
CTBEHHO, MUHUMAJIbHbIE 3HAYeHUST Pypg MIOCTUTAIOT-
Csl MECTHBIM JIETOM: B HMIOHe—aBrycre B CeBepHOM
nonymapun (~3%), B nekabpe—deBpayie B FOxxHOM
nonyinapun (~4%). O4eBUIHO, YTO B 3TU ITEPUOIBI
Ne 2
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(TIeproabl COMHUECTOSIHUI) UMEET MECTO aCUMMeET-
pUYHOE pa3BUTHE IUIa3MEHHBIX ITy3bIpeil OTHOCHU-
TEJIbHO TEOMarHUTHOTO 3KBaTopa.

Kpome Toro BbISIBJIEHO, UTO OTHOCUTEIbHBIE paBEH-
CTBa 3HAYECHUM Pppg Ha TUCTOrpaMMax pa3HbIX NOTY-
LIapuil JOCTUTAIOTCS B IMEPUOIbl PaBHOIASHCTBUIA.
OcobeHHO XOpOoIII0 3TO 3aMETHO MO TaHHBIM MEPUO-
Jla OCEHHEro pPaBHOAEHCTBUS (CEHTIOPb—HOSIOPB),
MOJIy4eHHBIM 3a Ba rona HabmoneHuii (1978—1979r.).
OueBUIHO, UTO B TE€PUOAbl PABHOIECHCTBUI MMEET
MecCTO 0oJjiee I MEHEE CUMMETPUYHOE “pacIlibiBa-
Hue” EPB oTHOCUTEIbHO TeOMarHuTHOTO 3KBaTopa.

2. Kak ykaswsiBajioch BO BBeneHumn, B mepuoabl
PaBHOIEHCTBUI BEJIUYMHBI CPEIHEIIMPOTHBIX MaK-
CUMYMOB Pgpp, BBISIBICHHbBIE B Pa3HbIX TMOJIyIIAPUSIX
o gaHHbIM cityTHUKa ROCSAT-1 (~600 kM), mipu-
OJIMBUTENLHO paBHBI MexXay coboit [Su et al., 2006].
A B epuoabl COTHILIECTOSIHUM JOMUHHUPYET MaKCH-
MYM 3UMHEr0 Hojylnapus. 3aMeTUM, YTO U 10 JaH-
HbIM criyTHUKa ISS-b (~972—1220 kM) momydaeTcst
aHajiormyHasl KaptuHa. O4eBUIHO, YTO pa3HUIIA B
MEeTOANKAaX M3MEPEeHUI M BBICOTAX HAOIIONCHUIT He
MO3BOJISIIOT MPOBECTU KOJUYECTBEHHbIII CpaBHU-
TEJIbHBIM aHaJIn3 yKa3aHHBIX pe3yabTraToB. OmHAKO
Ka4eCTBEHHOE CpaBHEHME BIIOJIHE ymMecTHO. M oHO
CBUIETEJIBCTBYET O XOPOIIIEM MOI00UH.

C HEeKOTOpPBIMM OTOBOPKAMM MOXKHO IIPOBECTH
CpaBHEHHUE TOJYYECHHBIX Pe3yJbTaTOB C JAaHHBIMU
HaOmogeHuit EPB Hag comnpsikeHHBIMU TOYKaMM
MIPUAKBATOPHUAJIBHBIX IIMPOT OPa3mIbCKOTO PernoHa
[Barros et al., 2022]. U1 omsITh ke, KaK 1 paHee, cripa-
BEUIMBO TOBOPUTH TOJBKO JIMIIL O KAaYEeCTBEHHOM
corocTaBieHnU. Benpb Hallm pe3yIbTaThl IIOJIYYEeHBI
MO CITYTHUKOBBIM JaHHBIM, YCPEAHEHHBIM IO BCEM
JIoJIToTaM, a pe3ysibTarhl Barros et al. [2022] oTpaxa-
10T KapTuHy pa3putust EPB Toibko B omHOM I0JTOT-
HOoM pervoHe. CommacHo TTOCIeNHNUM, 3HaYeHUS Pgppg
Haj Opa3suIbCKUMU IOJITOTaMU TaKKe MaKCHUMaJbHbI
3uMoii B CeBepHOM IONYyIIApUU U MUHHUMAJIbHBI B
IOxxHOM monyiapum, rae B 3T0 BpeMs JeTo (puc. 4—35
yKazaHHOI pabothl). K mepuomamM paBHOAEHCTBUIA
9TU 3HAYEHMs TaKKe HOCTUTAIOT OTHOCUTEIIHLHOTO
paBeHcTBa. KapTnHa momo0us ¢ HaIllMMU pe3yJibTa-
TaMM HapyIaeTcsl TOJbKO B IEPUOI JIETHETO COJTHIIE-
crostHus. OmHaKo 3TOT (PaKT JIETKO OOBSICHSICTCS
TeM, 9To Han bpasnnaneit B aToT ce3oH EPB BooOGIIe
He perucTpupyroTcs (puc. 3 ykazaHHoOU padoThl). Cy-
IIecTByeT MHeHue (cM., HanpuMep, [Kil et al., 2009]),
yto reHepanus EPB B aToT mepuon cuiibHO 3aTpyi-
HeHa M3-3a 0COOCHHOCTE! JOJATOTHOIO X0Aa MAarHUT-
HOTO ITIOJISI B 9TOM PErHUOHE.

3. O6cynuM MpUYMHBI ACUMMETPUYHOTO pa3BU-
tus1 EPB oTHocuTenbHO 3KBaTOpa U CBSI3b TaKOIO
Pa3BUTHS C CE30HHBIMU YCIIOBUSIMM.

Kak YK€ YKa3bIBaJIOCh paHEEC, CUUTACTCA, 4YTO
TPpaHC3KBAaTOPpUAJIbHBIE MEPUINOHAJIBHBIC BETPbI
OKa3bIBAlOT 3BHAYUTECIbHOC BJIMAHUE HA TCHEPALINIO U
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passutne EPB. B wactHOCTH, moJTararoTt, 4To OHU OT-
BETCTBEHHBI 32 aCUMMETPUYHOCTD pa3Butusi EPB.

BaxxHO OTMETUTb, UTO BETPOBOE BJIWSIHUE Ha
HOHOC(HEPHYIO MJIa3My, B YACTHOCTU Ha TreHepalrio
u sBomonuio EPB, cijibHO orpaHU4YeHO BHICOTHBIM
nuanaszoHoM. OHo HauboJjiee 3((HEKTUBHO BOJIU3U
BbIcOT reHepaiuu EPB u 3HauuTenbHO ociabeBaer
npu nnogbeMe EPB 1o ux npenenbHbIX (TOTOJTOYHBIX)
BBICOT. DTO CBSI3aHO CO 3HAUYUTEJbHBIM MadeHUEM
KOHIIEHTPAllMX HEWTPAJTbHBIX YaCTUIL C POCTOM BbI-
cotbl. Ha BhIcOTax BepxHeii MoHOChEpPHI, I1Ie UX KOH-
LIEHTpalIMs KpaiiHe MaJjia, BIMsHUE BeTpa CTAHOBUT-
csl 1 BOBCce HUUTOXHBIM. (HanmoMHuM, 4TO 10 BBICOT
~500 KM TTepBOCTETIEHHYIO POJIb €Ille UTPaIT UOH-
HelTpajabHble COyIapeHusl, Bblllle HAYMHAIOT MpeBa-
JIMpOBaTh MOH-WOHHBIE coyaapeHusi [bpioHennu u
Hawmrananze, 1998].)

BetpoBoe BiusgHue Ha EPB MoXHO yCc10BHO mo-
nenuth Ha (a) Henpsmoe u (0) npsmoe.

(a) ITonaratot (cMm., HarpuMep, [Abdu, 2001]), uyTo
MEPHUANOHAIBbHBII BETEP MOKET OKa3bIBaTh Henpsamoe
BJIIMSIHUE Ha dKBaTOpUaJbHbIC IJIa3MeHHbIe My3bIpU
B mepuon ux reHepanuu. OHO OCYIIECTBISIETCS
IMOCPEICTBOM BO3IEHCTBHUS BETpa HAa TEMIIBI pOCTa
R—T-HeycTOMYMBOCTM M HMHTErpaJIbHYIO Tieaepce-
HOBCKYIO IPOBOJMMOCTb CHJIOBOI TPYOKU, KOHTPO-
JMpylonlylo HenmHeliHoe pa3Butue EPB [Abdu,
2001]. B psane pa6ot (cm., Hanmpumep, [Krall et al.,
2009, 2013; Rodriguez-Zuluaga and Stolle, 2019])
IIPUBOISTCS TEOPETUYECKHE OLIEHKN 1 HAOIOASeHMS,
KOTOpbIE MOMAEepKMBaOT uaer Maruyama [1988] o
crabwiu3upyiomeM ¢akTope BIMSHUS MEPUINO-
HaJIbHOTO BeTpa Ha reHepauuio EPB. CornacHo aToii
uaee, yCuieHrue MEpUANOHAIbHBIX BETPOB IIPUBOIUT
K TTIOaBJIEHUIO TeMIIOB pocTa R—T-HeycToiiunBOCTH
U MocaeayolieMy IoaasBiieHuto reHepauuu EPB.
C npyroii CTOPOHBI, UMEIOTCSI MCCIENOBaHUS (CM.,
HanpuMmep, [Mendillo et al., 2001; Devasia et al.,
2002; Jyoti et al., 2004; Huba and Kirall, 2013; Cuno-
poBa, 2022]), mokasmiBaroiuue obOpaTHoe. MHbIMU
cJIOBaMM, Ha HACTOSIINIT MOMEHT MEXaHU3M Henpsi-
M020 BIWSIHUSI MepuanMoHaIbHOro Betpa Ha EPB nmo
KOHIIa He M3Y4YeH M BBI3BIBAET MHOIOYMCJICHHBIC
CIIOpBI. YKa3aB Ha 3TU IPOOJIeMbl, OCTaBUM ero 0e3
JIETaJIbHOTO OOCYKIEeHMSI.

(0) Ilpsimoe BIUSIHUE MEPUIUOHAJIBHBIA BeETEp
OKa3bIBaeT Ha IIJIa3My ITy3bIpeil B IIEpUOJ UX BEPTU-
KaJIbHOTO moabeMa U “pacIuIbiBaHMs” BOOJb Mar-
HUTHBIX CUJIOBBIX TPYOOK.

st 0OBbsICHEHUSI UCIIOJIb3YeM MOZACIbHOE IIpe-
CTaBJICHHE O BIMSHUM MEPUIMOHAILHOIO BeTpa Ha
noHochEepHYIO I1a3My, IIipuBeaeHHOe B padoTte [Kel-
ley, 2002] (Moaenb “deH, KIWH U IapuK s TAHT-
noHra”). ComiacHO 3TOi MOAEJIN, IIOTOK BO3AyXa OT
¢deHa — 370 MepuaArOHaIbHbINA BeTEP, KJIUH — BBICOT-
HO-IIMPOTHBINA XOJ MAarHUTHOWM CUJIOBOU TPyOKM, a
Iapuk — MoHocpepHas mia3Ma. JIerko 3amMeTuTh,
YTO B JIETHUI CE30H, KOrma OyJIeT pa3BUT CEBEPHBIM
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BeTep, B CeBepHOM MOJYIIapUU OH OyIeT IPUBOIUTH
K TIOABEMY T1JIa3Mbl BAOJIb MATHUTHBIX CUJIOBBIX TPY-
60K, a B HOxHOM monymrapuu, Hao6OpoOT, — K ee
OITYCKaHMUIO.

MN3BectHO, uTo EPB (B HenmHeliHy10 ha3y cBoero
pa3BUTHSI) YCTPEMIISIIOTCS Ha OOJIbIIIME BBICOTHI TO-
pazno ObicTpee, YeM OKpyKatollas ria3MeHHast Mac-
ca [Tsunoda et al., 1982]. EPB no Mepe nogbemMa Ha
BBICOTBHI BepxHeil moHOochephbl MO BAUSHUEM MPO-
LIECCOB aMOUITOISIPHOM nuddy3un HaYMHAIOT “pac-
IUIbIBaThes” (“pacTsruBaThbCsi”) BOOJb MarHUTHBIX
CUJIOBBIX TPYOOK. MepunuoHaabHasi BETpoBasi KOM-
IMOHEHTa, OPUEHTUPOBAaHHas BIOJb MarHWTHOIO
M0JIsl, TIPUBOAUT JIMOO K YCUJICHUIO IMTPOILIECCOB TU@-
¢dy3uMoHHOro “pacriblBaHus” 3apsKeHHbIX YaCTUIL
BIIOJIb MAarHUTHOM CHJIOBOI TpyOKHU (MJIM €€ JacTH)
100 K TOPMOXKEHUIO 3TUX IIpolieccoB. Hampumep,
eCJIM MepUAMOHAJIbHBII BeTep MPUBOIUT K OITyCKa-
HUIO TIJIa3Mbl [0 CUJIOBOI TpyOKe, TO OH OJiaronpu-
SITCTBYET “pacIiuibiBaHuI0” Ty3bipsi. Eciu ke BeTep
MPUBOAUT K TOABEMY I1JIa3Mbl BAOJIb TPYOKU, TO OH
MPETSITCTBYET “pacIUIbIBAHUIO” MTy3bIPSI.

ITy3bipu, momBeprimecss TakoMy BIMSHMIO Ha
cTapTe MX BepPTUKAJILHOTO TMoabeMa (BbICOThI OCHO-
BaHMs F-o00acTtu), OyoyT HECTU ero KaK OTIeYaToK
pH JadbHEUIIIEM MoabeMe Ha 0OmbIIne MoHoCchep-
Hble BbICOTHI. Kak pe3yabTaT, 3TO MOXET OTPa3UThCs
Ha KOHEYHBLIX pa3Mmepax “pacrtsanyBmuxcs”’ EPB.
I1pu GmaronpusITHOM peXXMMe ITy3bIph OyIET WCTIBI-
ThIBaTb MaKCUMaJIbHOE “pacTsIrvuBaHue’” BAOJb Mar-
HUTHOM CUJIOBOM TPpyOKM (MJIM €€ YaCTU) U Aajiee IIpu
MoabeME Ha BBICOTHI BEpPXHEM MOHOCHEphl CTaHO-
BUTBhCSI O0JIee 3aMETHBIM Ha HU3KMX IIUPOTax U Ya-
ctu cpemHux mupot. IlociienHee yBeIMIUT BepOSIT-
HOCTh HabmoneHuit EPB Ha stux mmpotrax. I1pn He-
0J1aronMpUsITHOM pEXHUME 3Ta BEPOSITHOCTb OyneT
MEHee 3HaUYNTeJIbHOM.

Crnenyetr OTMETUTb, YTO MEPUIMOHAIBHBIN BETEP
oTpelieJIeHHOI HaIpaBJIEHHOCTU B OHOM MOJyIla-
puM MOXeT OJlaronpusTCTBOBaTh pa3Butuio EPB
(ero “pacTdarmuBaHuI0o”), a B APYroM IMOJyIIapuM,
Hao0opoT, nMpensTcTBoBaTh. Eciin 3T0 Tak, To 1ieae-
co00Opa3HO CpPaBHUTH IMOJyYeHHbIE Bapualuuu Pgpp
C KapTUHOI NorbeMa/0IyCKaH sl TU1a3Mbl ITy3bIpsi, TIPO-
BOLIMPYEMBIX MEPUINOHAILHBIMU BeTpamMu (puc. 16,
26). 3aMeTuM, 4TO 3Ta KapTUHA KapAUHAJIbHO MEHSI -
€TCsl B 3aBMCUMOCTHU OT TOJIylIapus HaOIoAeHUS.

Xopo11o BUIHO, YTO 1emom B CeBepHOM IOJTyIIa-
puu (puc. 2a, 26) Iipyu pa3BUTUU CEBEPHBIX BETPOB
HaOIogaeTcsT KaTacTpouUHOE YObIBaHUE BEPOSIT-
HocTu HaOmwoaeHuss EPB. leiicTBurenbHO, 31eCh
CeBEpHBI BeTep IOoATaJKUBAET IiadMy (B T.U. U
IUIa3My ITy3bIpsI) BBEPX MO TPYOKe, TEM CaMbIM IIpe-
MSITCTBYS “pacIuIbIBAaHUIO” TJIa3Mbl BIOOJb TPYOKHU.
A B IOXXHOM mojylapyuu MpU poCcTe CEBEPHBIX BET-
poOB, HA0OOPOT, HAOIIOMAETCSI MAKCUMAJIbHBIIA POCT
3HauYeHUuul Pgpp (puc. la, 16). 3nech ceBepHbIil BETEP
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CIIOCOOCTBYET OITYCKAHHWIO IUIA3Mbl M TEM CaMbIM
OsnarorpusaTcTByeT “pacruibiBaHuio” EPB.

OOparHasl cuTyauMsi pa3BUBAETCs 3UMOIl, KOTrda
JIOMUHUPYET FOXXHbBII MEpUAMOHAILHBIM BeTep. B FOX-
HOM MOJIyIIIapXK OH IIPOBOLIPYET IIOABEM IIa3MbI 1
MPEISTCTBYET “pacIUIbIBAHUIO” My3BIPS, UTO IPUBO-
JIUT K NOJaBJICHUIO BEpOsITHOCTU HabmoaeHuss EPB
(puc. la, 16). A B CeBepHOM IIOJIyLIapUX OH CIIOCO0-
CTBYET OITyCKAHUIO TUIa3Mbl M TEM CaMbIM OJ1arornpu-
saTcTByeT passutuio EPB (puc. 2a, 26).

C 9T0i1 TOUKU 3peHUst Bapualuu Prpg, TOCTPOEH-
HBIE B 3aBUCMMOCTH OT MecCs1ia roaa IjIs1 KaXKIoro I10-
JIyLIapusi, HaxoIsT CBOE HuIeajbHOe OObSICHEHUE.
MakcumanbHble 3HaYeHUsI Pppg B KAXKIOM TMOJIyIIa-
pUM OOCTUTAIOTCSI TOINa, KOrJa TaM CTOMT MeCTHas
31Ma U Pa3BUBAIOTCS MEPUAMOHATIbHBIE BETPHI, CIIO-
COOCTBYIOILIME OIMYCKAHMIO TIJ1a3MblI (B T.U. U TIa3Mbl
IMy3BIpsI) M, COOTBETCTBEHHO, “pacIUIBIBAHUIO” IIy-
3bIpsi. 1, HAOOOPOT, MUHUMAaJIbHBIE 3HAUEHUS Pgpp
B KaXKIOM TMOJIyIlIapyuu TOCTUTAIOTCS B CE30H MECT-
HOTO JIeTa, KOTJa pa3BUBAIOLIMIICSI TaM MEPUINO-
HaJIBHBIN BeTep OJIarOIIPUSITCTBYET IIOIbEMY ILJIa3MBbI
1 TopMO3uT “pacribiBanue” EPB. TakuM BaiussHuem
JIETKO OOBSICHSIETCS TOSIBJIEHUE aCUMMETPUU B pas-
BUTHUM ITy3bIPEii OTHOCUTEIBHO IT€OMAarHUTHOTO 3K-
BaTopa B IEpUOAbl COJHIECTOsTHUI. OmHako, U3-
MEHUYMBbBIE M0 HAMpaBJEHUIO U HEOOJbIIMEe TTO0 aM-
IUIATYIE MEPUIMOHAIbHBIE BETPhI, Pa3BUBAIOIINECS
B MEpUOIbl PAaBHOIECHCTBUI, yTpauuBalOT CIIOCOO-
HOCTb BIIUSITh NOAOOHBIM 00pa3oM. 1o atoit mpuum-
He EPB B mepuonbsl paBHOZEHCTBUIA pa3BUBAIOTCS
OTHOCHUTEJILHO 3KBaTopa 0oJjiee Ui MEHee CUMMET-
PUYHO.

5. BAKJTIOYEHHUE

B HacTos1eit paboTe MccieaoBaHbl Bapualuu
BeposTHocTu HabmoaeHus1 EPB B 3aBucuMmoctu ot
Mecsiia roga. Paccmotpens! cinyyan EPB, peructpu-
pyeMble B palioHe cpemgHMX IIMpoT +(25°—55°)
DIPLAT pa3zubix nonymapuii. JIj1s1 BEIITOJTHEHMS 3a-
JIayM UCII0Ib30BaHbI JaHHbIe 0 EPB, monyyeHHbBIe HA
o6opty cnytHuka ISS-b (~972—1220 kM) 3a monTopa
rona HaOmoaeHul (aBryct 1978—neka6pp 1979 rr.).
IIpoBeneH cpaBHUTENBbHBIN aHATIN3 UCCIEAYEeMOIt Xa-
PAKTEPUCTUKY C MECIYHBIMU BapUaALIMSIMU CKOPOCTHU
MEpUINOHAIBLHOTO BeTpa. il 3TOro mpuBJeYeHbI
JIaHHBIE O CKOPOCTHU BETPa, pACCUMTAHHBIC 1O AMITU -
PUYECKOM MOJIeJIM TOPU30HTaAILHBIX BeTpoB HWM 14
[Drob et al., 2015]. IlpoBeneHHbIE MCCIeOOBAHUS
MO3BOJISTIOT CAENATh CASAYIOIINE BHIBOIBI.

1. MakcuMasibHble 3HAYE€HUSI B Bapuauusix Pgpp
KaXXIbIi1 pa3 JOCTUTAIOTCS B TIEPUOA MECTHOM 3UMBI:
B nekabpe—denpaie B CeBepHoM monyiiapuu (~19%),
B uioHe—aprycre B HOxHom mnonymapun (~29%).
MuHUMalIbHbIE 3HAYCHUSI JOCTUTAIOTCSI MECTHBIM
JIeTOM: B WIoHe—aBTycTe B CeBepHOM IIOJIyIIapuu
(~3%), B nekabpe—denpaiie B FOxxHoM monyirapumn
Ne 2
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(~4%). Kak pe3ynbraT, B IEPUOIBI COJHIIECTOSTHUI
nMeeT MecTo acumMmeTpuyHoe pa3zButue EPB oTHo-
CUTEJIbHO T€OMarHMTHOTO 3KBaToOpa.

2. OTHOCHUTEIbHOE pPAaBEHCTBO 3HAYCHUH Pgpy
Ha T’MCTOTpaMMax pa3HbIX HOMYIIApHUil JOCTUTAETCS B
IeproIbl paBHOAESHCTBUI. Kak pe3ynbTart, B 3TH Iie-
PUOIBI UMEET MECTO MOYTH CUMMETPUYHOE “pacIiybl-
panme” EPB oTHOCHTEIbHO reOMarHMTHOTO 9KBaTOpa.

3. MakcuMasibHble 3HaUeHUS Prpp B KAXIOM MO-
JIyIIapuy JOCTUTAIOTCSI B MEPUOI MECTHOIH 3UMBI,
KOTJa TaM pPa3BUBAIOTCS MEPUIMOHATIbHBIE BETPHI,
CIOCOOCTBYIOIIME OIYCKAHUIO TMJIa3Mbl MY3bIps U,
COOTBETCTBEHHO, €ro “pacrjbIlBaHUIO” BIOJb CHJIO-
BOIl TpyOKM. MUHUMAaIbHBIE 3HAUEHUSL Prpp B KaX-
JIOM MOJIyllIapyuU TOCTUTAIOTCS B CE30H MECTHOTO Jie-
Ta, KOTrJa pa3dBUBAIOLIMKICI TaM MEpPUAMOHAJIbHbIN
BeTep 0J1aronpusITCTBYET MOAbEMY ILIA3MBbI ITy3bIPS U
TOPMO3MUT €ro “paciuibiBaHue”.
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