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B3ANMOCBS3b UBMEHEHUM IPU3EMHOI'O BETPA U XAPAKTEPUCTHUK
UOHOC®EPHOM TOKOBOM CUCTEMBI HA CEBEPO-BOCTOKE POCCHUH

RELATIONSHIP OF NEAR GROUND WIND AND CHARACTERISTICSOF
IONOSPHERIC CURRENT SYSTEM IN THE NORTH-EAST OF RUSSIA

A.B. Bunuuxuii, B.B. Kazanueesa
Huemumym kocmogpusuueckux ucciedosanuii u pacnpocmpamerus paouogoin [JBO PAH

On the basis of cosmophysical data of “Magadan” observatory and aerological data of Kolymsky
Hydrometeocenter the relationships between changes of monthly mean values of zonal, meridional ground
level wind components and characteristics of ionospheric current system were considered. Zonal and
meridional wind components were calculated using lower level (120 m) aerological atmospheric sounding
data about wind velocity and direction obtained in Magadan during the period from 1980 to 1997. To
characterize the ionospheric current system the changes of geomagnetic field elements and the time of
their extreme values during the day were used. The analysis of the data has shown that wind components
have annual variation corresponding to the seasonal wind change at the boundary of two atmaospheric
center couples acting in the region in summer and winter. At the same time significant (as compared with
annual) year to year variations were found. In these variations the superposition of solar and geomagnetic
activity occurs. The wind components changes are associated with annual and inter-annual variations of
time of geomagnetic field declination minimum value during the day. The later characterizes the time
location of current and corresponding wind stream from the north at the lower thermospheric heights in
the morning.

HccnenoBanuto mpoOsieMbl CBS3M TOBENEHUST  HWDKHEW atMocepbl C COCTOSHHUEM
OMDKHET0 KOCMOCA, C COJHEYHOM aKTHUBHOCTBIO B IMOCJIEOHHME TOJbl yiessercss Ooublioe
BHUMaHue. OJHAaKO TOKa HE TMOJIYYEHO YHUBEPCAIBHBIX 3aBHCHUMOCTEH aTMOC(EepHBIX
MapaMeTpoB Ha Pa3JIMUHBIX BBICOTAX B Pa3HBIX PETHOHAX OT KOCMO(HU3UYECKHX (HaKTOPOB.
O030p OCHOBHBIX PE3yJbTATOB OTCUSCTBEHHBIX M 3apyOCIKHBIX HccienoBaHuil [1] mo3BoIMI
CeNIaTh BBIBOJI, YTO KOPPEIIIIMOHHBIE CBSI3U MEXKIY M3MEHEHHSIMH MapaMeTpoB Tpomocepsl,
cTpatocepsl ¥ WHAEKCAMH COJIHEUHOW, T€OMAarHUTHONW aKTHBHOCTH JUIS Pa3JIMYHBIX OOIacTeit
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3€MHOTO IIapa MOTYT OTCYTCTBOBAaTh, UM OBITh CTATUCTHYECKH 3HAYMMBIMU, HO PA3JIMYHBIMU 110
3HaKky. Jlake B OJIIHOM MeECTE€ CBSI3M MOTYT MEHSTh 3HAaK B 3aBUCUMOCTH OT (hasbl
KBa3WIBYXJIETHUX Bapuainuii. MHOrooOpa3ue yCTaHOBJICHHBIX CBSI3¢d, WX 3aBUCUMOCTH OT
PErMOHABHBIX YCIOBUH JI€NIaeT aKTyaJIbHBIM NPOJIOJDKEHUE TAKUX HCCIICAOBAHHM.

Hamu B [2] mnpencraBieHsl pe3yibTaThl HCCIICIOBAHUS CBSI3M TIOBEACHUS HUKHEH
atMocdepbl, MOHOC(EpHI, IIEMEHTOB TEOMArHUTHOTO IIOJII C COJHEYHOW W TeOMarHUTHOUN
aKTUBHOCTHIO B ycioBusix CeBepo-Bocrtoka Poccum B Teuenue 20, 21-r0 IMKIOB COJTHEYHOUH
akTUBHOCTU. [losTydeHbl ycTONYMBBIE B3aMMOCBSI3U U3MEHEHUI MMapaMeTpOB HUKHEH U BepXHEH
arMocdepbl, UX 3aBHCHUMOCTH OT COJHEYHOW W T'€OMAarHUTHON aKTUBHOCTH. DTO CBSI3aHO CO
cnenupuIecKUMHU YCIOBUSMHU JTAHHOTO PETHOHA, 00ECTICUUBITUMHE BBHICOKYIO YYBCTBUTEIHHOCTh
COCTOSIHHSI HIDKHEHW atMoc(epsl K BHEITHUM BO3JICHCTBHSIM. B mpuzeMHOM ciioe atMocdepsl eé
noBesieHue (HOpPMUPYETCsl TIOJ BIMSHUEM JABYX TNap MOMIHBIX IIEHTPOB JICHUCTBUS. a3MaTCKOTO
AHTHIIUKIIOHA ¥ AJIEYTCKOW OapHyYecKOi JETpecCcur 3UMOM, a3MaTCKOW OapruvecKol Aenpeccun u
CEBEPOTUXOOKEAHCKOT0 aHTUIMKJIIOHA JIETOM. PErnoH HaxoauTcst, Kak MpaBUIIo, Ha TPaHMIE 3TUX
oOpazoBanuii. B HmKHe# crpatocdepe B 3UMHUI MEpUON HAJ AAHHBIM PETHOHOM HAYUHAIOT
(hOpMUPOBATECS M JOCTUTAIOT MAKCHUMAIBHOTO Pa3BUTHS 00JaCTH CTPATOC(HEPHBIX MOTESTUICHHH.

B nacTosmiei pabote Ha OCHOBE JaHHBIX KOCMO(HU3NUECKUX HAOIOACHUI oOcepBaTOpUn
«MaragaH» U JaHHBIX a’poJiornyeckoro 3oHaupoBanus Koasimckoro YI'MC wuccnenoBana
B3aUMOCBSI3b M3MEHEHUN CpETHEMECAYHBIX 3HAYEHUH 30HAIBHOM UM MEpUIMOHAIBHON
KOMIIOHEHT TPU3EMHOTO BETpa U JMHAMUYECKOTO PEXUMa Ha BBICOTaX HIDKHEH TepMoc(hepsl.
3oHalIbHAsl U MEPUMOHAIIbHASE KOMIIOHEHThI BETpa PACCUYUTHIBAIHUCH MO JTAHHBIM O €r0 CKOPOCTH
W HampaBJICHUW HA HWKHEM YPOBHE a’dpoJjormdeckoro 3ouaupoBanus (120 M) B Maranane 3a
nepuoa ¢ 1980 o 1997 rox. B nanpHeiimeM U3105)KEHUH TIOJIOKUTEIILHBIC 3HAYE€HUSI KOMIIOHEHT
CKOPOCTH COOTBETCTBYIOT IEPEHOCY C ora M 3amaga. o XapakTepUCTUKHM W3MEHEHUH
JTUHAMHYECKOTO PEKUMa Ha BBICOTAaX MOHOC(EPHON TOKOBOI CHCTEMbI UCTIOIB30BAIUCH JIAHHBIE
00 M3MEHEHHHU DJIEMEHTOB T€OMArHUTHOTO TIOJISI M BPEMEHH JIOCTIDKEHUS UMH SKCTPEMaIbHBIX
3HAYEHUN B CYTOYHOM XOJI€.

[”‘%,u AN vﬂvt\ JMCHJ"@{ ey A 5 AN
oA | ﬁ ¥ 5__5‘
daky Wﬂ‘\aﬁﬂa"ﬁ‘ AR, WY A

Vamic |

> %’Kﬁﬁﬁ'%p\}f{ EI"ICJ'I?W Jn'? k,l_i, li_?!'--ll ﬂt\. J’h'{ i v’(‘:l\ﬁ,_;.-a‘h‘_'.-"ﬂ)i‘ ﬁ’fl\wﬁl ‘:.-"IHL,./ i\l Ji-"ﬂl.-';

¥1, rill:

[ T ]

W
L] IEE T pemm
kO R S e me e _
il:lh _.-"__F-. ______ -‘__l_l-"-'--\_ _,""-F_.__—--'— "'_L_——-.‘_“H
10F T e
1940 1365 1880 1805
Puc.l. Bpemennnie umamenenms t, V1, V2, W, K. — — cpemHemecsunple 3Ha4YeHHS, ------ —

CPEIHETOTOBBIC 3HAUCHHUS .



92

Ha puc.l mpencraBieHbl M3MEHEHHS CPEIHEMECSYHBIX 3HaueHWi 3oHaibHOW (V1) u
MepuaroHabHON (V2) KOMIOHEHT MNPH3EMHOTO BETPA, BPEMEHH JOCTIDKCHHS MaKCUMyMa
CKJIIOHEHHsT B cyToyHOM xoze (t), cpemHeromoBbIX 3Ha4YeHWi K- WHIEKca TeOMarHUTHON
aKTUBHOCTH 10 HaOMOAEeHUsIM obcepBaropun «Maragan», CpeJHEroJIOBbIX 3HAUEHUI uucen
Bossga (W) [3]. Cornacuo nanubM o W costHeuHast ak THBHOCTH Obliia HauOosbmiei B 1980 r. B
21 mmxiie u B 1989 . B 22-M oAMHHANATWIETHUX [UKIaX. HanMeHbIIas colHeuYHas ak TUBHOCTE
HaOmonanace B 1986 ul996 r.or. 22 mukn O6bu1 HemMHOro MomHee 21- ro. 3nauenue W B
MakcuMyme oreHuBajgock B 157,6 u 1554 coorBercTBeHHO. bonee MomHOMY mHKITY
COOTBETCTBOBAjJia XapaKTepHas KapTHMHA W3MEHEHUH TEOMAarHWTHOW aKTMBHOCTH. AHAIN3
n3meHenuit K- mHaekca mokasai, uro B 21 mukie HabIOgaIoch, Kak 0OBIMHO, JABA MaKCUMyMa
reOMarHUTHOM aKTUBHOCTH, oJuH Ha (aze pocra W, BTOpoil - Ha ¢asze cnazna. Ilepssiii,
CpaBHHUTEIbHO HeboubiIol, B 1978 r. u Gonee BelpaxkeHHbI B 1982 r. B Gonee momHoM 22
1uKie nocjie MuHumyma 1987 r. B cpeHeM MPOMCXOAMT POCT T€OMAarHUTHON aKTMBHOCTU 0e3
YETKO BBIPXCHHOTO MHHMMyMa B paiione Makcumyma W. HaOmronmanwch cpaBHHUTEIHHO
HeOonbpimme kosebanus ¢ ymeneiieHussMu K - maaekca B 1990 u B 1993 r.r. YcroiumBoe
MOHIKEHUE T€OMAarHUTHON aKTHBHOCTH MPOMCXOIWIO TP YMEHBIICHHH COJIHEYHON aKTUBHOCTH
k 1987 1 1996 r.r.

Bpems Makcumyma B CYTOYHOM XOJIe CKJIOHEHHsS I'€OMAarHUTHOTO MOJSI XapaKTepu3yeT
BpeMsl HaOJIOEHUs MAaKCHMaJIbHOTO TOKAa, HAIPAaBJICHHOTO C CeBepa B YTPEHHEM CEKTOpe Ha
CcyOaBpoOpalibHBIX MHUPOTax. M3 pucyHka BUIIHO, YTO ATOT TOK MCTIBITHIBAET CUIILHOE CMEIICHHE B
CyTKax B 3aBHCHMOCTH OT BpeMEHH roja. Jletom oH cmeraeTcss Ha 6oJyiee TO3HUE YTPEHHHUE
Yyachl MECTHOTO BPEMEHH, 3MMOM HalJro1aeTcs B OKOJIONOYHOUHOM CeKTope. B 3umHee Bpems
yacTo HalOogaeTcss HeperyssipHas CTpykTypa u3MeHuuBocTH . Tok MoOXkeT cMmemaTbcs Ha
OKOJIOTIOTYHOYHbIE ~ 4achl, Kak B Hayajle 3MMbl, TaK U B TMEPHOAbI OJM3KHE K BECEHHEMY
paBHO/IeHCTBHIO. HeperyssipHast CTpyKTypa M3MEHUHMBOCTH t B JIeTHEe BpeMsl CONPOBOXKIAECTCS
HanOOJIBIINM CMELICHHEM TOKa K TOJYIHIO B pa3jiMuHble Mecsllbl JIETHEro nepuojaa. Bmecte ¢
STUM HaOJIIOJAaeTCsl CUCTEMaTHYecKoe M3MeHeHue t oT roga k roxy. CeBepHas TOKOBas CTpysS
cMmenaercss Ha 6 — 8 4 MEecTHOro BpeMEHH JIETOM B Nepuojbl OnmM3Kue K Makcumymam 11-
JIETHETO IMKJIA COJHEYHOW aKTUBHOCTH W HAa paHHHE YTPEHHHE dYachkl 3uMoil. B mepuomsl
OJM3KMe K MUHUMYMaM COJIHEYHOH aKTMBHOCTHU CeBepHas CTpys JIeToM Halmrojaercs B Ooiee
paHHUE YTpEHHHME 4Yachl M CMEIIAeTCs Ha MPEANoIyHOUHbIE Yachl B 3MMHEE Bpems. OTu
JUTMHHOTIEPHOAHbIE U3MEHEHHs XOPOLIO MPOSBIIOTCS B CPEIHEr0OBbIX 3HaueHusX . OmgHako
MUHUMYMBI KPUBOHM CPEIHEr00BbIX 3HaueHuil t He coBmagaroT ¢ Muaumymamu W. Jlnst t oHm
npuxoasrcs Ha 1984 u 1994 rr.

Crnenyer OTMETHUTh, UTO TMOXOXKME BapualMy HAOIIOAAIOTCS B KOMIIOHEHTaX CKOPOCTH
IpU3eMHOro BeTpa. B HekoTopsix ciydasx V1 u V2 noBTOpSIIOT AeTaau U3MEHYUBOCTH t, hopmy
TOZIOBOTO X0/1a, OCOOEHHOCTH HEPETyJISIpHOW CTPYKTYphl B 3UMHEE W JIeTHee Bpems. Pacuér
Kod(UIIMEHTA KOppEAIMU cpeaHeronoBeix 3HaueHuii t u V1 nan senmuunny 0,93. KommoHeHTHI
CKOPOCTH BETpa MCIIBITHIBAIOT YCTOWYMBBIE CE30HHBbIE Bapuanuu. B 3uMHee BpeMs HepeHOC B
CpeZIHEM OCYIIECTBISIETCS C CEBEPO-BOCTOKA, B JIETHEE BpeMs HAOJIIOJAIOTCS CPAaBHUTEIHHO
ciabple roro-3anajHeie BeTpa. CiieyeT OTMETUTh, YTO 30HajbHAas KOMIIOHEHTa BeTpa B ~2 pas3a
NIPEBBIIIAET MEPUANOHAJIBbHYI0. YKa3aHHas CMEHa IEepPeHOCca COOTBETCTBYET CE30HHOW CMEHe
BETpa Ha TPaHMLE YKa3aHHBIX paHee LIEHTPOB JeHCTBUSA aTMOcdepsl, JOMHUHUPYIOIIUX HaJ
PETHOHOM B 3MMHEE M JIeTHee BpeMs. Takke BHIHO CYIIECTBOBAHHE HEPETYJSIPHOU CTPYKTYpHI
W3MEHEHUH B 3MMHHUM W JIETHUH NEpHOAbI, KOrJja MaKCHMyM CEBEPO-BOCTOYHOTO IEpeHoca
MOYKET CMEIIAThCs B pa3HbIC TOJIbI C Hauasla 3MMBbI 0 BECEHHETO PaBHOJCHCTBUS, a HAUOOJIbIINI
IOTO-3aMaHBIi BETEP MOXKET TNPUXOAWTHCS Ha pa3iuyHble JieTHHE Mecsalpl. CyIecTBYIOT
3HAUYMTENbHBIE JUIMHHONEepHOAHbIe Bapuanuu V1 u V2. B nepuosl Onm3kue Kk MakcuMymam 11-
JIETHUX IUKJIOB COJIHEYHOW aKTHMBHOCTH YCHJIMBAETCsl IEPEHOC C IOro-3amajia B JIETHEEe BpeMs U
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ocnabeBaeT CeBEpO-BOCTOUHBIN BeTep B 3UMHEE Bpems. B mepuonbl Oim3Kkue K MUHHUMyMam
COJTHEYHOW aKTHMBHOCTH B JIETHEE BpeMs HaOJr0JaeTcsi ciaalblii MEPeHOC C CEeBEpO-BOCTOKA, a B
3MMHEE BPEMsl OH CYIIECTBEHHO YCHIIMBACTCS. DTy TCHIECHIIUIO XOPOIIO WLIFOCTPUPYET KpUBas,
MOKa3bIBAIOIIas M3MEHEHUs] CpeaHeronoBeix 3HaueHud V1 m V2. Bmecte ¢ 3TUM MOXKHO
3aMETUTh, YTO a0COTIOTHBIE MUHUMYMBI KPUBOM M3MEHEHUH CpEHET0I0BBIX 3HaueHuit V1 wu V2
Ha puc.l cMemeHbl OTHOCUTEIPHO MHUHMMYMOB 11 — JIETHUX IIMKJIOB COJTHEYHOW aKTUBHOCTH.
DKcTpeMyMBbl OTpHLaTebHbIX 3HaueHu# V1 u V2 nabmronatorest B 1984 u 1994 r.r., B TO Bpems
kak W ToKa3pIBalOT MHHUMYMBI COJIHEUHOH akTuBHOCTH B 1986 1 1996 r.r. OgHako u3 pucyHKa
BUJHO, 4TO dKcTpemyMmbl V1 u V2 HaOmogaroTcsi BOJIM3M MaKCHUMyMOB T€OMarHUTHOM
akTuBHOCTHU. [IpencraBieHHbIC MaHHBIC AIOT OCHOBAaHUE IMPEAINOJIOKHUTh, YTO B HM3MEHEHHUSX
BpeMeHH MakcuMmyMa D, 30HanbHON U MEpUIMOHATBHON KOMIIOHEHT MPU3EMHOM CKOPOCTH BETpa
Ha CeBepo-BocToke TposIBISIETCS COBOKYITHOE BIIMSHHE COJHEYHOW W TE€OMarHUTHOU
aKTUBHOCTU. MHOTO(AKTOPHBIN pPErpecCUBHBIN aHaIU3 OOJIbIICH 1O BEJIMYMHE 30HAJIBHOUN
KOMIIOHEHTBI BETPA IMOKa3aj, 4To 63/ IucrepcuM CpeaHerofoBbIX 3HaueHui V1 MOXeT ObITh
CBSI3aHO C W3MEHEHHEM COJHEYHOM AaKTUBHOCTM M 26 / ¢ W3MEHEHHEM TIE€OMAarHUTHOM
aKTUBHOCTH.
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OCOBEHHOCTHU UBMEHEHMUS 3JIEMEHTOB 'TEOMATI'HUTHOTI'O ITOJISA HA
CEBEPO-BOCTOKE POCCHUM B CHOKOWMHBIX TEOMATHUTHBIX YCJIOBUSX

PECULIAR FEATURES OF CHANGE OF GEOMAGNETIC FIELD ELEMENTSIN
THE NORTH-EAST OF RUSSIA UNDER LOW GEOMAGNETIC CONDITIONS

A.B. Bunuuxuii, B.B. Kazanueesa
Hucmumym kocmoghusuueckux ucciedosanutl u pacnpocmpaterus paouogon J{BO PAH

On the basis of geomagnetic data of “Magadan” observatory the peculiarity of relationship of the
geomagnetic field characteristic changes for different time scales under low geomagnetic activity was
examined. Steady relationship of variation of declination and geomagnetic field horizontal component was
obtained. It allowed to study interannual, annual, interdiurnal changes of Sgl, Sg2 — whirlwinds of the
ionospheric current system and to show their independent existence. The comparison of H and D
variations with the simultaneous measurements of these parameters at the “Leningrad’ observatory was
made. The latter observatory is located at the same latitudes but longitudinally displaced on ~120°. It was
shown that such data allow to conclude about simultaneous intensification of circulation at the eastern and
western boundary of Sgl, Sg2 — whirlwinds. The considerable longitudinal effect of their forming was
obtained. The near midday current stream is united in the circulation system of Sql —whirlwind when it is
located at the longitudes of “Magadan” observatory and in the circulation system of Sg2 whirlwind when
it is located at the longitudes of “Leningrad’ observatory. This effect can be caused by lower
thermospheric circulation system composed of the thin space-inclined wind layers

B Hacrosimee BpeMsi BBISIBJICHA ~ OCHOBHAS pOJIb BOJIHOBOTO M KOPIYCKYJISIPHOTO
n3nydeHuil CoslHIIa B LIEJIOM psijie 3aKOHOMEPHOCTEH IMOBEIEHHs 3JIEMEHTOB I'€OMAarHUTHOTO



