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The stratospheric polar vortex is an important link between the circulation of the lower
atmosphere at extratropical latitudes and solar activity. The vortex evolution influences to a
great extent the character of solar-atmospheric relations. In this work we study changes of
the vortex intensity associated with different phenomena of solar activity on the base of the
NCEP/NCAR reanalysis data. A pronounced intensification of western wind velocity was
found in the polar stratosphere during powerful solar proton events (SPEs) in January, 2005
and October-November, 2003. It was shown that auroral activity and SPE-induced ionization
increases may be possible factors of the vortex intensification. At the multidecadal time scale,
the vortex was found to be strengthened during the period of increase in occurrence of mag-
netic storms with gradual commencements (~1980-2000), whereas during the period of de-
crease in occurrence of these storms (~1950—1980) the vortex was weaker. The obtained re-
sults confirm that the intensity of the stratospheric polar vortex may be influenced by solar
activity phenomena both at the day-to-day and multidecadal time scales.
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CrpaTocdepHblii TONAPHBIN BUXPb ABISIETCS OJHUM U3 HanOoJiee BaJKHBIX
CBSA3YIOIIMX 3BEHBEB MEX]Y LMPKYJSLMEH HIKHEH aTMocdepbl BO BHETPOIU-
YECKUX IMIMPOTaX U COJHEYHOM aKTUBHOCTBIO, YTO OOYCIIOBJIEHO OJaronpusT-
HBIM IIIMPOTHBIM M BBICOTHBIM DPACIOJIOXKEHHEM O00JacTH ero (popmMupoBaHUS.
DBOJIIOLMS BUXPSl OKA3bIBAET CYIIECTBEHHOE BIIMSHHME HA XapaKTep COJHEYHO-
atMocdepubix cBs3el [1]. B Hacrosuieit pabore uccaeayroTcs U3MEHEHUs UH-
TEHCHUBHOCTH BHUXPS (CKOPOCTH 3amajHOTO BeTpa B cTpaTocdepe BHICOKHX IITH-
pPOT) B 3aBUCHUMOCTH OT Pa3JIMYHBIX SIBIICHUU, O0YCIOBJICHHBIX COJHEYHOU aK-
THBHOCTBIO, Ha ocHOBe JlaHHbIX peaHann3a NCEP/NCAR [2].

[Tockonbky B obOsactu (HOpMUPOBAHMS MOJSIPHOTO BUXPS HAOIIOIAIOTCS
HU3KHUE TTOPOTU FTEOMAarHuTHOTO 0Ope3aHus U, COOTBETCTBEHHO, BICOKHE CKOPO-
CTH cTpaTocepHOM HMOHHM3AIMU 3a CYET KOCMHUYECKHUX Jiyded [3], B KauecTBe
BO3MOXKHOTO (hakTOpa HHTEHCHUBHOCTH BHUXPS OBUIM PACCMOTPEHBI MOIIHBIC
conHeunble npoToHHbIE coObiTus (CIIC) B simBape 2005 r. Bo Bpemsi CIIC
15.01, 16.01 u 17.01 nabmroganuch BO3pacTaHusi TOTOKOB YaCTHI] C YHEPTUSIMU
165-500 M»B, nocturatonux BeicoT 30 kM u Hmwke (puc. 1a). Hanbomnee mor-
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Hoe coObiTre 20.01 ¢ sneprusimu yactuil Boiie S00 MaB conpoBokaanock Bo3-
pacTaHreM CKOPOCTH CcueTa HEHTPOHHBIX MOHUTOPOB, T.€. OTHOCUJIOCH K pa3psi-
ny GLE (Ground Level Enhancement). Uccnenyemsie CIIC cBsizanbl ¢ ycuie-
HUEM BCIBIIICYHOM akTUBHOCTH B miepuoa 13-23.01 (puc. 16).

Ha puc. 1B nmoka3zaHn BpeMEHHON XOJ MAKCHUMAaJIbHBIX 3HAYEHUN CKOPOCTH
3amagHoro BeTpa Umax HA Pa3HBIX YPOBHSIX CTpaToc(epbl B 3UMHHUE MECSIIbI
2004/2005 rr. Bugno, yto B Bo3MmylleHHBINM nepuojs 13-23.01 umeno mecto
3HAYUTENbHOE yBEINYEHHE CKOPOCTH BETpa: B HIDKHEH cTpaTtochepe (n306apu-
gyeckue ypoBHu 100-50 rlla (~15-20 km)) — Ha ~15 m-c-1, B BepxHeit crpaTo-
cdepe (ypoau 30—10 rlla (~25-35 xkm)) — Ha 20-30 m-c-1.
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Puc. 1. a) [loroku yactuil ¢ paznuuabiMu SHeprusimu B xoae CIIC B saBape 2005 r. mo gaH-
HeiM cnyTHUKa GOES-11; 6) Yncno peHTreHOBCKHX BCHBIIICK; B) BpeMeHHOI Xoa Makcu-
MaJbHBIX 3HAYEHUIN CKOPOCTHU 3amaJHOro BeTpa Umax Pa3HBIX YPOBHIX CTpaToc(epbl B 3UM-
Hue mecsipl 2004/2005 rr. CepbiM hoHOM TOKa3aH Bo3MyIeHHbIH nepros 13-23.01.2005.

[Tomumo Bo3pactanusi Upmax, B BO3MYyILIEHHBIM nepuoxa 13-23 suBaps
2005 r. Ha Bcex YpOBHSX cTparochepbl MMEIO0 MECTO 3aMETHOE YBEIUYCHHE
IIoMAAN 00JIacTel, TJIe CKOPOCTh BeTpa OblLia MOoBBINIeHA. Takxke 0OHaApYKEHO
CMEIIEHUE YKa3aHHBIX 00JacTeil Ha BOCTOK, OT apKTHYecKoro nodepexnbs Ce-
BepHoii Amepuku kK CeBepHoil ATianTuke. M3MmeHeHus mromaau obJacTew,
OXBAYEHHBIX BETPaMHU C MOBBILIEHHON CKOPOCThIO, MOKa3aHbl Ha puc. 2. Ilomy-
YEHHBIE PE3YJbTaThl CBHUJECTEIILCTBYIOT O 3HAYUTEIBHOM YCHUJIEHHUU CTPATO-
chepuoro nossipaoro Buxps B xoze cepun CIIC 15-20 saBaps 2005 roga. Ana-
noruunbiii a3 dext (Bo3pacranue Umax) oOHapyxkeH Takxke s cepun CIIC 26
OKTsI0psi — 4 HOs10ps 2003 1. Ycunenue BUXps Ui 3TUX COOBITUI BBIPAXKEHO He-
ckogbko cimabee, yem it CITC 2005 r., 9To 00yclIOBIEHO, TO-BUIUMOMY, HEIO0-
CTaTOYHOUN COPMHUPOBAHHOCTHIO BUXPSI B OCEHHUH TIEPHUO/I.
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Puc. 2. [Inomaau obnacteil ¢ MOBBIIIEHHBIMHA 3HAYCHUSMHU CKOPOCTH BETpa (OTKJIOHEHHUS OT
JMHEMHBIX TPEHI0B) B BepxHeil (a) u HuxHel (0) ctparocdepe B xone CIIC B suBape 2005 r.

PaccMOTpyM BO3MOKHBIE NPUYUHBI BBISBICHHOW WHTEHCU(UKAIIMKU T10-
asipHoro Buxps. Ha puc. 3a comnocraBieH BpEMEHHOM XOJi MaKCUMAJIbHBIX 3Ha-
YEeHUN CKOPOCTH 3amaJHOro BeTpa B BepxHel crpatocdepe (ypoenb 10 rlla) u
CIUIQXEHHBIX MO 5-TW JHAM 3HaueHuil AE-uHeKca, XapaKTepH3YIOIIEero ypo-
BEHb aBpOpaJIbHOW aKTHMBHOCTH, B 3uMHue Mecsinsl 2004/2005 rr. Buano, uto
BPEMEHHBIC W3MEHEHUS HCCICAYEMbIX BEIWYMH OOHAPYKUBAIOT TOCTATOYHO
xoporiee cxoacTBo. Koadgdumuent xoppensunu R(Umax,AE) cocraBnser ~0.5

JUT HECTJIAKEHHBIX 3HaueHUU U ~0.7 Ui CrilakKeHHBIX Mo S5 aHaM. /laHHBIE,
npecTaBlIeHHbIe Ha puc. 30, MOKa3bIBAIOT, YTO CKOPOCTh BETpa B cTparocdepe
YBEIIMYMBACTCS TAKXKE C YBEJIMYEHHUEM CKOPOCTH MOHU3ALMH, BBI3BAHHBIM HC-
cinenyembiMu CIIC. Takum 00pa3oM, MOXKHO cJiefiaTh BBIBOJ, YTO MHTEHCU]U-
KaIrusi BUXps 00yCJIOBJICHA YBEJIWYEHUEM CKOPOCTH MOHU3AIMU B cTpatocdepe
B CBSI3U C yCWJIEHUEM aBpopaibHoi akTuBHOCTH U CIIC.
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Puc. 3. a) BpemMenHol X0 MakCUMalbHBIX 3HAYEHHUI CKOpOCTH 3amaaHoro Berpa Umax Ha

ypoBHe 10r1lla w crmaxeHHbIXx 1o 5 nHsAM 3HaueHWi AE-WHAeKca B 3MMHHE MECSIIBI
2004/2005 rr.; 6) 3aBucumocTh Umgx OT CpeTHECYTOUHBIX 3HAYECHUN CKOPOCTH MOHHU3AIIUU B

BepxHeit ctpaTochepe (35 kM) B obnacTu reoMmarHuTHBIX mpoT 60-90° [4] B suBape 2005 T.
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Panee Ob110 MOKa3aHo [5], 4YTO MHTEHCUBHOCTD MOJISIPHOTO BUXPsI 0OHapy-
KUBaeT Bapuanuu ¢ nepuogom ~60 yer. B ~1980-2000 rr. Buxpb OB yCHICH
(ckopocTh 3amagHoro Berpa B mupoTHOM nosce 60—80°N Oblia moBbllIeHa, a
TeMIepaTypa B 00JIaCTH BUXPA MOHIKEHA) U ocnabdieH B nepuoa ~1950-1980
T. (puc. 4a,0). Ananornunyto Bapuaruio (~60 j1eT) oOHapyKHUBaeT TO0Bas IMO-
BTOPSIEMOCTh MarHuTHBIX Oyph ¢ mocreneHHbIM (GC) Hauamom (puc. 4B,r).
BunHo, 4yTo ycuiieHne BUXpPsSI KMEIIO MECTO B MEPHO]I YBEIIMYEHUS TTOBTOPSEMO-
cti O0oabmmx U ymepeHHblx GC Oypp, a ocnabiieHHe — B IEPUOJ YMEHbBILICHHUS
UX MOBTOpsAeMOCTH. Takum oOpazom, ~60-neTHHE KOJIEOAHHS CHIIBI BUXPS MO-
I'yT OBITh CBSI3aHBI C JOJTOBPEMEHHBIMU U3MEHEHHUSIMU BBICOKOCKOPOCTHBIX I10-
TOKOB COJIHEYHOT'O BE€TPa U UX COJHEYHBIX UCTOUHUKOB.

Polar vortex

Wind velocity 14 — GC magnetic storms
50 hPa ] B)

a) .
i 12— i

[+
|

Large and very large
|

g 3
|

o
| 1
——
—

|
o

Wind velocity, m-s™!
IS
2
PSR ———— S
—_
"i_
_"_'_:
Number of storms
[s3] [+
| 1 |

Hy

i\l \ \V \

Y 1 \ Y + A/

() Y LA LA 7L (L |
|

1

1

1

- ! ¥

LA L BN NLAN] BNELON R 0T 1T

i

1

1

1

au

N
=
2
o
2

]

i
1
2

Temperature 35 —

50 hPa i I-) Mtl)derate

&1

25+ I

20 — ﬂﬂ :

o

15—

10

(3]

Temperature, °K
Number of storms

F <8

| T T B |

5_

I L L B L B B B S L L B L L LI WL L L R
1940 1960 1980 2000 2020 1920 1940 1960 1980 2000 2020

Years Years

Puc. 4. Cnesa: Bapuanuu (OTKJIOHEHHUSI OT TPEH/IAa) CKOPOCTH 30HAJIBLHOTO 3amaHOTO BeTpa

Ha ypoBHe 50 rlla B crpaTocdepe Bricokux mupoT 60—80°N (a) u crpaTocdepHoii Temmnepa-

Typsl B obnactu 60—90°N (0) B 3uMHHe MecsLbl (1ekadpb-heBpaib) o gaHHeIM [2]. Cnpasa:

roJIoBasi 4acToTa MOBTOPSIEMOCTH OOJBIINX (B) U YMEPEHHBIX () MarHUTHBIX Oypb € mocTe-

neHHbIM HavyanoM 1o gaHHeiM U3MUPAH [6]. ToacTeiMu JIMHUSIMU TTOKa3aHbl CKOJIB3SIIINE

cpenHue no 15-Tu ronam, TOYEUHBIMH — OJIMHOMHUATIBHOE CIIa)KHUBaHHE.

PGSYJIBT&TBI HCCJICAOBAHUA ITOKA3bIBAKOT, YTO MHTCHCHUBHOCTL ITOJIAPHOI'O
BUXPS MOXKCET HCIHBITBIBATL BJIMAHUC COJIHCYHOH aKTHBHOCTHM KaK B MaciiTade
HCCKOJIBKHX CYTOK, TaK 1 Ha MYHBTHI[eKaI[HOfI BpeMeHHOfI OIKaJIc.
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