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Long-term changes of annual frequencies of occurrence of magnetic storms with sudden
and gradual commencements were studied, the data from IZMIRAN and Slutsk (Paviovsk)
magnetic observatories for the period 1878-2015 being used. It was shown that occurrences
of large and moderate magnetic storms with gradual commencements are characterized by a
noticeable variability at the multidecadal time scale. Wavelet spectra of annual frequencies of
occurrence of these storms reveal a dominant periodicity of ~36 years close to the climatic
Briickner cycle, as well as less pronounced ~60-year and ~90-year periodicities. Annual oc-
currences of magnetic storms with sudden commencements of all intensities are characterized
by a strong ~I1-year periodicity, with long-term variations being weak. The obtained results
provide evidence for a different temporal evolution of local and global magnetic fields on the
Sun which are responsible for solar agents (coronal mass ejections and high-speed solar
wind streams from coronal holes, respectively) giving rise to magnetic storms with sudden
and gradual commencements.
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Marunuthsie Oypu (rio0aibHble BO3MYIIEHHS] 36MHOIO MarHMTHOI'O TOJIs)
BO3HUKAIOT B PE3yJIbTATE B3aMMOCHCTBHS BO3MYIIEHHBIX MOTOKOB COJTHEUHOTO
BeTpa ¢ marHuTochepoit 3emnu. /[Ba OCHOBHBIX MCTOYHHKA MAarHUTHBIX Oyph —
BbIOpOCHI KOopoHasibHOM Macchl (BKM) u BBICOKOCKOPOCTHBIE MOTOKH COJIHEY-
HOTO BETpa M3 KOPOHAIBHBIX JBIP — CIIOCOOCTBYIOT pa3BUTHIO Oypb C BHE3all-
HbIM (SC) u nocrenenubiM (GC) Hauaaom, cootBeTcTBeHHO [1]. B Hacrtosmei
paboTe uccienyeTcs BpeMeHHasi '3MEHYMBOCTh I'0JI0OBOM 4aCcTOThI TOBTOPSEMO-

CTH MarHUTHBIX Oypb YKa3aHHBIX TUIIOB IO JaHHBIM obcepBartopuit U3MHWUPAH
(1934-2015 rr.) [2] u Cnyuk (ITaBnosck) (1878-1940 rr.) [3].
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Ha puc. 1 nmoka3aHbl TO0BbI€ 4aCTOThI MOBTOPSAEMOCTU OOJBIIMX U yMe-
penHbIX SC u GC Oypp, CONOCTABICHHBIE C YACTAMU COMHEUHbIX TsiTeH SN [4].
MOo>XHO BUIETDH, UYTO HA BEKOBOII IIKaJie BPEMEHHbBIE U3MEHEHUS TOBTOPSIEMOCTH
BCEX TUMOB Oyphb MMEIOT CXOJIHBIM XapakTep: Bo3pacTaHue 10 cepeauHbl XX
BeKa U mocienayoniee ymenblieHue. [loaruHomMuanbubie (2-ro mopsiaKa) TPEeH b
MOBTOPSEMOCTH OoNbIMX B YMepeHHBIX SC Oypb, a Takxke 6onpmmx GC Oypb
nono0Hb! aHanorudyHomy TpeHay SN. [[ns ymepennbix GC 6ypb u SN TpeHsI
HECKOJIBKO Pa3iIM4yaroTCs: MOBTOPSIEMOCTh 3TUX Oyph pacTeT MelJieHHee, a 3a-
TEM crajiaeT ObICTpee, YEM YHCIIO COJIHEYHBIX IISITEH.
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Puc. 1. 'omoBast 4acToTa MOBTOPSEMOCTH MarHUTHBIX Oypb ¢ BHE3aIlHBIM (a,0) W TOCTENEeH-
HBIM (B,I') HauajaoM (CIUIONIHAS JIMHUS) U YHCIIA COTHEUHBIX MATEeH (TucTtorpamma). [lommHo-
MUaJbHbIE TPEH/IBI 2-T0 TOPSAAKA MOKA3aHbl IITPUXOBBIMU JTUHUSAMU AJIS YACTOT MOBTOPSEMO-
CTH MarHUTHBIX Oypb, TOUCYHBIMU — JJII YUCEIT COTHEUHBIX TSATEH.

Jlanupie Ha puc. 1 CBUACTEIBCTBYIOT O TECHOM CBSI3M MOBTOPSEMOCTU Mar-
HUTHBIX SC Oypb C YKCIIaMU COJTHEUHBIX MATeH, Toraa kak 1t GC Oyph CBsI3b C
SN cymectBenHo ciiabee. KoapduumneHTsl KOppensiuu Mexay To10BOM 4acTo-
TOH MOBTOPSEMOCTU MCCIIETYEMbIX MATHUTHBIX Oyph ¥ YUCJIAMHU COJTHEYHBIX I1s-
TeH (C OIICHKaMH 3HAYMMOCTH coryacHo [S5]) mpuBeaceHsl B Tabnuie 1. Beicokue
3HaueHus koppesaiuu st SC Oypb 00yCIIOBIEHBI TECHOW CBSI3bIO ATOTO THIA
Oypb ¢ BbIOpOCAMH KOPOHAJIBHOM MAaccChl, TTOBTOPSIEMOCTh KOTOPBIX HambOoJjiee
BBICOKA B MakcuMyMe 11-netnero mukia [1].

Ha puc. 2 u 3 npencraBieHbl JOKaIbHbIEC U TJI00aTbHBIE BEHBIET-CIIEKTPHI
(6azuc Mopre) mOBTOPSIEMOCTH HCCIEAYEMbIX MarHUTHBIX Oypb. Buano, dro
3TH CIEKTPhI 3aMETHO Pa3IMYAIOTCA B 3aBUCUMOCTH OT Tuma Oypu. B cnekrpax
noBTopsieMoctd SC Oypb TOMHUHUPYET NEPUOUUHOCTD ~11 JieT, Toraa Kak aoJ-
TOBpPEMEHHAsi U3MEHYMBOCTh BhIpaxkeHa ciiabo. st moBropsiemoctn GC Oypb
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0osee xapakTepHbl U3MEHEHHUS Ha MYJIbTHACKAIHOW mikaine. Hanbombimyro 3Ha-
YUMOCTb UMEET MEePUOAUYHOCTh ~36 JIET, COOTBETCTBYIOIIASI H3BECTHOMY ITUKITY
bprokuepa, oOHapy>KEHHOMY B psilie¢ TeOPU3NUECKUX U KIMMATHYECKUX Xapak-
tepuctuk [6]. Taxxke nHabmomatorcs mepuogudHoctu ~60 m ~90 mer. ~11-
JeTHsAS nepuoauyHocTh B mnoBtopsiemoct GC Oyph ocnabeBania B MEpUOJ
~1940-1960 rr. (MakcuMyM BeKOBOro IMkia [akiccOepra) m ycuimBajgach B
~1900-1920 rr. (munumyma 1ukia ['maiiccOepra), a takxe B ~1980-2010 rr.
(Ha ¢aze cnaja BEKOBOTO LUKIIA).
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Puc. 2. JlokansHbie (2, B) U T00anbHbIe (0, T) BeiBiIeT-clieKTpHI (6a3rc Mopiie) 4acToThI To-
BTOPSIEMOCTH OOJIBIINX W YMEPEHHBIX MArHUTHBIX OYph C BHE3AITHBIM HAYaJIOM ITOCIIE BBIYETA
MOJIMHOMHAIILHOTO TpeH/1a 2-r0 nopsaka. CreKTpbl HOPMUPOBAHBI HA TUCTIEPCHIO.

Tpennpr noBTopsiemoctu Mansix SC u GC 6yps (1950-2015 rr.) 3ameTHo
oTmyaroTcs oT TpeHa0B SN (puc. 4). s GC 6ypb MOBTOPSIEMOCTh BO3paCTaeT,
s SC 6yps — ocTaeTcst IpUMEpHO Ha TOM ke ypoBHe. Manbie SC Oypu, Takxke
Kak u 6onee uaTeHcuBHBIE SC OypH, XapaKTepU3yIOTCS YETKO BhIpakeHHOH 11-
neTHeil Bapuanueil, cesizanHoid ¢ SN. B cnekrpe manbix GC Oypb 3HAUMMBIX
rapMOHUK HE OOHApyX EeHO, a TAK)KE OTCYTCTBYET Kakasi-n10o cBs3b ¢ SN.

Takum 00pa3oM, BpeMEHHAs] U3MEHYMBOCTh YaCTOThI MOBTOPSIEMOCTH 3a-
METHO pa3jInyaeTcs AJii MarHUTHBIX Oypb C BHE3AHBIM U MOCTENEHHBIM Haya-
JOM. DTO CBUJAETENBCTBYET O PA3JIMYHOM XapaKTepe JO0JITOBPEMEHHBIX Bapua-
il conHeuHblx areHToB (BKM 1 BBICOKOCKOPOCTHBIX TOTOKOB COJTHEYHOI'O
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Puc. 3. To ke, yTo 1 Ha puUC. 2, IJISI MATHUTHBIX OyPh C MOCTENIEHHBIM HAYaJIOM.
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Puc. 4. 'ogoBast yacToTa MOBTOPSEMOCTH MaJIbIX MarHUTHBIX OYph C BHE3AIHBIM (@) U MocTe-
neHHbIM (0) HaYaIoM M YUClia COMTHEYHBIX NsATeH. JIMHEWHbIe TPeHIbI MOKa3aHbl M TPUXOBBI-
MU JIMHUSMU JJI 9acTOT MMOBTOPSEMOCTH, TOUCYHBIMU — IS YUCEJI COTHEUHBIX MSATEH.

BETPa U3 KOPOHAIbHBIX JBIP), BBI3bIBAIOIIMX pPa3BUTHE 3TUX Oypb, U, COOTBET-
CTBEHHO, O Pa3JIMYHOM XapaKTepe HBOJIIOLUU JIOKAIbHBIX M KPYIMHOMACIITA0-
HbIX MarHUTHbIX nosield Ha ConHue. [lonyyeHHble pe3ysbTaThl MOATBEPKIAIOT
HaJu4yue CWIbHOM |1-neTHer Bapuanny JIOKAJIBHBIX IOJIEW, TOrAA KakK JUIsl 3BO-
JOUMU TI00aIbHBIX U KPYIHOMACHITAOHBIX MOJIEW XapaKTepHa BPEMEHHAs W3-
MEHYMBOCTh HA MYJIbTUACKATHON U BEKOBOM IIKAJIAX.
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