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Variations in different atmospheric characteristics in the Northern Hemisphere were
studied in association with a considerable surge of solar activity including a powerful series
of Solar Proton Events (SPE) in January 2005. In was shown that the studied events were ac-
companied and followed by considerable disturbances of the entire high-latitudinal atmos-
phere both near the Earth’s surface and the upper levels. The largest changes in the strato-
spheric circulation (a sharp increase in intensity of the polar vortex at the isobaric levels
from 100 to 2 hPa) coincided in time with a strong increase in flare activity, as well as in ion-
ization rate in the mesosphere and the upper stratosphere during the period 1523 January.
An intensification of the vortex resulted in a pronounced decrease in temperature by~I10 K in
the high-latitudinal stratosphere. The subsequent weakening of the vortex was accompanied
by a sharp temperature rise resembling a minor stratospheric warming. In the lower atmos-
phere, a significant re-deepening (regeneration) of North Atlantic cyclones occurred near the
south-eastern Greenland coast on the days following the onset of the SPE series. The ob-
tained results suggest a possible link between disturbances in the high-latitudinal atmosphere
observed from the middle January to the early February 2005 and solar activity phenomena
occurring in the middle January.
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B cepenune suBaps 2005 roga, Ha ¢aze cmaga 23-ro COJIHEYHOTO IHKIIA,
MIPOU30IIIENT 3HAYNUTEIbHBIA BCIUIECK BCIBIIICYHOM akTUBHOCTH Ha CoJiHIIe, KO-
TOPBIN TPUBEII K IEJIOMY PSITy MOIIHBIX TeIHOTeO(PU3NIECKUX SBICHUN: CEPUU
COJIHEYHBIX MPOTOHHBIX coObITUH 15, 16, 17 1 20 auBaps (mocnenHee coobITHE —
Ground Level Enhancement, BTOpoe 10 MOIIHOCTH TIOCJE COOBITHSA
23.02.1956 r.), cunbHble MarHuTHbIe Oypu ki1accoB G3 u G4 (¢ MakCUMaJIbHBIM
snauenreM XK, = 47.3), rirybokoe (popOyIm-MOHMKEHUE TaJaKTHYECKMX KOCMU-
YECKUX JIydel ¢ aMIIUTy10i ~16%, ycuneHnue aBpopajibHOM aKTUBHOCTH U T.[.
B nanHoii pabote paccmMaTpHUBaIOTCS MU3MEHEHUSI aTMOC(HEPHBIX XapaKTEPUCTUK
B BBICOKHX IIMPOTAX CEBEPHOrO MOJIyIIapus, HAOIIOJaBIINECS B TIEPUO]] C Cepe-
JUHBI stHBaps no cepeauny ¢espana 2005 roga, 1 UX BO3MOXHAas CBSI3b C yKa-
3aHHBIM BCILIECKOM COJIHEUHOW aKTUBHOCTH.
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JlaHHbIE Ha puc. |a MOKa3bIBAIOT PE3KOE YCUIICHUE BCIBIIIEYHONW aKTHBHO-
ctu Ha Comuiue, HauaBmieecs: 13.01 u npogosmkasmieecs no 23.01 (mo paHHBIM
[1]). Benbimkun M8.6 u X2.6 (15.01), X3.8 (17.01) u X7.1 (20.01) nmpuenu x
CepUU MOIIHBIX COJIHEUHBIX MPOTOHHBIX coObITHM (CIIC) [2], B X0/1e KOTOPBIX
perucTpupoBaiuch yactulbl ¢ sHeprusimu >100 M»>B, pgocturaromue BbICOT
ctpatocdepnl. Bo Bpems coosituii 17.01 n 20.01 Takke HaOII0aTUCh YACTHIIBI
¢ sHeprusiMu >500 M5B, BbI3bIBalOIINE HA3EMHBIE BO3PACTAHUSI CKOPOCTH CUETA
HeruTpoHHbix MoHHTOpPOB (GLE). Ha puc. 16 moka3zanbl u3MeHEHHUS] CKOPOCTH
noHu3anuu B cpeaneit atmocdepe mo ganasiM SOLARIS-HEPPA [3]. Bunano,
9TO HAMOOJIBIINE H3MEHEHHs CKOpPOCTH noHmsarmu (>1000 e °c™') mmenn me-
cTo B Me3ocdepe Boiie m3obapuyeckoro ypoBHs 1 rlla (Beicotsr 6onee 50 km)
16—18 sauBaps.
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Puc. 1. a) Uucno (3a cyTkH) peHTreHOBCKUX Bembiiiek kiaccoB C u M+X B suBape 2005 r.
0) cpelHeCYyTOYHbIE 3HAUEHUSI CKOPOCTH HOHU3ALINUN (cm™-¢’) B 06IIACTH F€OMATHUTHBIX IITH-
pot 60-90° Bo Bpemsi CIIC 15-20 stuBaps 2005 r. mo gaHHbIM [3].

Jlist viccreqoBaHusl XapakKTEPUCTHK aTMOC(EPHl UCIOJIb30BAIKCH JTAHHBIS
MERRA-2 [4]. OOHapyxeHo, uTo B cepeaune siupapsi 2005 r. mpou3oIuio pes-
KOe ycuiieHHne cTparochepHoro nojsspHoro Buxps. Ha puc. 2 moka3aHbl Makcu-
MaJibHbIC 3HAYEHUSI 30HAIbHOU (HAIpaBiIECHHOMN BJIOJIb KpyTa MIUPOTHI) CKOPOCTH
BeTpa B BUxpe (mmocje BblYeTa JMHEHHOr0 TPEeHAa) B ssHBape. BuiHo, 4yTo yBeu-
YeHHe CKOPOCTU BETpa UMEJIO MecTa Ha ypoBHsX crpatocdepst oT 70 no ~2 rlla
(~18-48 kM), OpU >TOM HAHOOIbIINE OTKIOHEHHS OT Tperma (~20-24 m-c™)
HaOmonanuch Ha ypoBHAx 10-7 rlla (~30-33 kM) 18—19 suBaps. Comocrasie-
HUE C JaHHBIMM Ha pHC. | MOKa3bIBAET, YTO HAYaJO0 MHTEHCU(UKAIMU BUXPS
COBIIAJIO IO BPEMEHU C PE3KUM YCUJIIEHUEM BCHBIIICUHOW aKTUBHOCTH, & TAKXKE
CO 3HAUUTENbHBIM Bo3pacTanueM (>1000 CM'3-C'1) CKOPOCTH MOHM3AalLUU B Me-
3octepe. [locne 20 aHBapsi MakCUMallbHbIE 3HAYEHUS 30HAJILHON CKOPOCTH BET-
pa B BUXpE HAUMHAIOT YMEHbIIIAThCS.

Ha puc. 3 nokazan BpeMeHHOM X0/ 30HaJTbHO-OCPEIHEHHBIX (OCPETHEHHBIX
BJIOJIb Kpyra HIMPOTHI) 3HAYCHUM 30HAIBHOW CKOPOCTH BETPA B YMEPEHHBIX U
BBICOKHMX IIMPOTax Ha m3zobapuyeckoM ypoBHe 7 rlla, rae Haubonee SpKo BbI-
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pakeHa MHTEHCU(pUKaLMs BUXpsA. BUIHO, YTO HanboJiblliee yBeIIMYEHUE CKOPO-
cTH Betpa (Ha ~25 M-C”') UMesIo MecTo Ha mupoTax ~60—64°N. Ycunenue BUXpst
B iepuoa 1520 ssHBaps BeI3BAIO MOHIKEHUE Temmeparypsl (Ha ~8—10 K) B 06-
aactu mwupoT > 60°N (puc. 3a) B CBSI3M C YMEHBIIEHUEM TETIOOOMEHA MEXIY
BBICOKMMU U cpeHuMu mupotamu. [locnenyromee ocnabienre BUXps B KOHIIE
SIHBapsl MPUBEJIO K 3HAYMTEIbHOMY MOBBILIEHUIO TEMIEPATypbl cTpaTochepsl B
obnactu mwupot > 70°N. Ocnabnenue BUXps U OBICTPBIA pOCT TEMIEpaTyphl (Ha
~15-25 K 3a Henenio) ykas3blBalOT Ha pa3BUTHE Mpolecca, OJU3KOro Mo Xapak-
TEPUCTUKAM K HEOOJIBIIIOMY CTPAaTOCHEPHOMY MOTEIUICHHIO.
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Puc. 2. MakcumanbHbIE 3HAYCHHS 30HATBHON CKOPOCTH BeTpa (M-¢” ) B oomactu S0—80°N Ha
pa3HbIX ypOBHsX cTpaTtocdepsl B ssHBape 2005 r. (rmocie BblueTa JMHEHHBIX TPEHIOB).
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Puc. 3. a) Bapuanuu (0TKJIOHEHUS OT JIMHEWHBIX TPEHAOB) 30HATBHO-OCPEIHCHHBIX XapaKTe-
puCTHK aTMOoc(hephl Ha pa3HbIX MHPOTaxX B siHBape-dpenpaie 2005 r. (u306apuueckuii ypoBeHb
7 rlla): a) 30HamBHAs CKOPOCTH BeTpa (M- ¢ |); 6) Temmeparypa (K).

OaHOBPEMEHHO C YCHIICHHEM BUXPsI B cTpaTtocdepe, B HIKHEH aTMocdepe
B niepuo ¢ 15 mo 17 suBaps y Oepera ['pennaninu mpou3oIuio pe3koe BTopud-
HOe yriyOjeHue (pereHeparus) JBYX IMKJIOHOB, JOCTHTIIMX CTaadd MaKCH-
MajbHOro passurtus (puc. 4). Ha cunontuyeckoil kapre 15 ssHBaps MOXHO BH-
JIeTh JBa OKKJIFOJJMPOBAHHBIX IIMKJIOHA C JaBiieHueM B 1ieHTpax 979 u 990 rlla.
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17 ssHBaps gaBiueHUe B LIEHTpax UUKIOHOB ynaiuo Ha 35 rlla, 1o 944 u 955 rlla,
cooTBeTcTBeHHO. OOHapyXeHHBbIN 3PPEKT cornacyercs ¢ AaHHbIMU padoThI [5],
rae noka3ano, yto B xonae CIIC c sueprusimu yactuiy >90 M»sB naGmtonaercs
Oosiee MHTEHCHUBHAsI pEreHepalysi HUKIOHOB y IOro-BocToyHOro Oepera I'pen-
JAaHauU (LUMKIOHBI YTIayOsIsIIOTCS Yallle U AaBJIEHUE B HUX TOHMXKAeTcs OOJblLe,
4yeM [IPU HEBO3MYLIEHHBIX YCIOBUSX).

Puc. 4. Bropuunoe yriryonenue nukioHoB y Oepera ['pernannuu B xoxe cepun CIIC 15-20
saBapst 2005 r.: a) monoXeHWe IMKIOHOB Ha CHHONTHYECKOW kapte 15 sHBaps 2005 r.;
6) To ke 17 stuBaps 2005 T.

[IpuBeneHHBIC BHIIIE JJAHHBIC TTOKA3BIBAIOT, UTO C CEPEAUHBI SIHBApPS IO Ce-
penuny depains 2005 r. B ctparocdepe BBICOKUX MUPOT HAOIIOAAIUCH 3HAYU-
TeJIbHBIE BO3MYIIEHUS UUPKYJISAIUU (Bapualldd WHTEHCUBHOCTU MOJSPHOTO
BUXPS) U COOTBETCTBYIOLIME M3MEHEHHUs TeMmIeparyphl. B HibkHel aTmocdepe
Bo Bpemsi cepur CIIC 15-20 ssHBaps numena MecTo MHTEHCHU(UKAIIMS BTOPUYHO-
ro yriyOJeHusl IUKIOHOB. BO3MOXKHOE BIUsSHUE HA Pa3BUTHE YKAa3aHHBIX BO3-
MYIIICHUH OKa3aJiv SIBJICHUS, CBSI3aHHBIE C PE3KUM yCHIJIEHUEM BCITBIIICYHOMN aK-
tuBHOCTH Ha CouHie B nepuof 13-23 suBapst 2005 ., B TOM 4HCle cEpUsi MOLI-
HBIX COJTHEYHBIX MPOTOHHBIX COOBITHH, BBI3BABINAS 3HAYUTEIHHBIN POCT MOHU-
3auu B cpefHeil atmochepe. Ousnueckuii MexaHn3M OOHApYKEHHBIX dPQek-
TOB MOXET BKJIIOYaTh U3MEHEHUSI CKOPOCTH MOHU3ALUU U CBSI3AHHBIE C HUMH
U3MEHEHHUS] XMMHMUYECKOTO0 COCTaBa M TEMIIepaTypbl MOJSPHOM armocdepsl, a
TaKX€ MPOBOJIUMOCTH U BEPTUKAJIBHBIX DJIEKTPUYECKUX TOKOB, BIHSIOIIUX Ha
dbopmupoBaHUe 00JTAYHOCTH.
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