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Long-term changes of coronal hole (CH) areas reconstructed on the base of Ho synop-
tic charts for the period 1887-2016 and annual occurrence frequencies of magnetic storms
with gradual commencements (GC) were studied. It was revealed that temporal variations of
mean yearly values of CH areas in the Northern and Southern hemispheres are characterized
by pronounced ~I1-year periodicities, but differ noticeably on the multidecadal time scale.
The wavelet spectra of CH areas in the Southern hemisphere, unlike those of the Northern
one, reveal persistent periodicities of ~30—35 years throughout the entire studied time inter-
val, which results in the corresponding variations of the North-South asymmetry of CH areas.
Similar periodicities of ~30-35 years were found to dominate in the spectra of total occur-
rence frequencies of major and moderate storms with gradual commencements. The obtained
results suggest that the indicated periodicities in occurrence of GC magnetic storms are
closely related to the evolution of large-scale magnetic fields of the Southern hemisphere.
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Koponansnsie apipsl (KJ[) npeacrasistor codoi kpynHomactaOHbIe 101-
TOXKUBYIIME CTPYKTYphl Ha COJHIIE, BOSHUKAIOIINE B YHUIIOJISAPHBIX 001aCTsIX C
OTKPBITON KOH(HUTypamueil MarHUTHBIX CUJIOBBIX JIMHUWA M HaOII0IaeMble B
yIbTPa(HOIETOBOM U PEHTICHOBCKOM JIMAINAa30HAX KaK YYACTKH C MOHMWKEHHOM
sapkocTblo [1]. KopoHanbHbIE ObIPHI SIBISIOTCS HCTOYHUKOM BBICOKOCKOPOCTHBIX
IIOTOKOB COJIHEYHOT'O BETPa, C KOTOPHIMU CBS3aHbl T€OMAarHUTHbIE BO3MYILICHHS,
UTPAOINE BAXXHYIO POJIb B MEXaHU3ME COJHEYHO-aTMOC(EepHbIX cBs3ei. Lle-
JbI0 JTaHHOW paloOThl SBIISIETCS MCCIEAOBAHUE JOJTOBPEMEHHBIX W3MEHEHUI
wiomwaan KJ[ B ceBepHOM M I0)KHOM MOJYIIAPUSAX U UX CBA3U C MOBTOPSEMO-
CThIO MATHUTHBIX Oypb C MOCTENEHHBIM HAYAJIOM.
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B kauecTBe HCXOIHOr0 Marepuasa ucnob3oBaMch mromanu K], pekon-
CTpyUpOBaHHbIE HA OCHOBE Hol CMHONTHYECKUX KapT JI1 OTJAEIbHBIX KIPPUHT-
TOHOBCKUX 000poTOB mo Meroauke [2] 3a mepuon 1887-2016 rr. Ha puc. la
MIPUBEJICHBI OCPEHEHHbIE 3a roj 3HaueHus miomaau K[ B ceBepHOM U 10)KHOM
nojymapusx. BugHo, yto BpemeHHble u3MeHeHus rwiomaan KJI B ykazaHHBIX
MOJTYIIIAPUSX 3aMETHO Pa3UYaroTcs, KOIPGUIUCHT KOPPEAIUA MEXITY HAUMHU
coctaBisier 0.54 (3HaummocTh P = 0.998 cornacHo oneHKaM o METOy paHJio-
muzaruu ¢as [3]) (puc. 16).
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Puc. 1. a) Bpemennoii xon cpennerogoBoit miomiaau KJ[ B ceBepHOM U 105)KHOM MOTYIIAPUIX
Y YWCEN COJIHEYHBIX IISATEH M0 JaHHBIM [4] (THcTorpamMMma); 0) cBsi3b MKy TutomamasmMu K]
CEBEPHOTO U I0KHOTO MOJIyLIapHsl.

Jlanubie Ha puc. la mokaspBaroT, uto miomanu KJ[ mocturaror HanbGoIb-
X 3HAYCHUI BOIM3M MUHUMYMOB | 1-1eTHHX muKiIoB. B Tabnuie nmpuBoasTcs
kod(ppunuentsr koppessiiuu R(Scy,SSN) Mexly cpelHeroJ0BbIMU 3HAUYCHUSI-
mu momanu K (Scy) u uucna conneunsix nsateH SSN [4] npu pa3HbIX Bpe-
MeHHbIX caBurax muomanu KJ[ orHocutensHo SSN. BunHo, 4To Koppensuus
OTpHUIIaTEIbHA B MAKCUMYME LIMKJIA U MOJ0XKUTEIbHA HA CHAaJe UKIIA, JOCTUras
~0.6-0.7 (P=0.99) nmpu casure Ha 4-5 ner. KoapduuueHTbl KOppessiuu
R(Scy, SSN) HECKOJIbKO BBIIIIE /1711 CEBEPHOTO MOTYIIAPHSI.

Taoauna.
CnaBur, roasl IInomaas K1, CII ITnomans KJI, FOIT Cymmapnas miomans KJI
0 -0.504 (0.874) -0.330 (0.866) -0.475 (0.882)
1 -0.307 -0.121 -0.243
2 0.024 0.207 0.132
3 0.372 0.510 0.503
4 0.597 (0.992) 0.586 (0.999) 0.674 (0.998)
5 0.610 (0.993) 0.528 (0.989) 0.648 (0.995)
6 0.454 0.365 0.465
7 0.199 0.162 0.205
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Ha puc. 2 npuBenensl BelBieT-crieKTphl (0a3uc Mopie) cpeaHerogoBbIX
3HayeHud momanu K[ B ceBepHOM M 10)KHOM monymapusax. BuaHo, 4ro Bpe-
MeHHbIe Bapuanuu Twiomand KJ[ B o0oux monymapusix XapakTepu3yrTcs YeT-
KO BBIP@XKEHHOU ~11-71€THEl MepuoJUYHOCTHI0, HO 3aMETHO Pa3JIMYaOTCA Ha
MYJIbTUICKaAHOM Kane. B cnekrpax mwiomaau K/ roxxHOTO mosrymapus, B OT-
JIMYME OT CEBEPHOTO, MOCTOSAHHO MPUCYTCTBYIOT MepuoaudHoctu ~30-35 ner,
0OHapy>KeHHbIE B MOBTOPSIEMOCTH MATrHUTHBIX OYpb C MOCTENEHHBIM HAYaJIOM
[5] m 6nu3kue K KIMMaTudeckoMy UKy bproknepa [6]. Yka3zaHHbIe eproIny-
HOCTH, MO-BUAMMOMY, YCUIIMBAIUCH B F0KHOM nosrymapuu B ~1920-1980 rr. u
ocyiabeBanu B ceBepHOM. COOTBETCTBYIOLIME Bapualuu ¢ nepruogom ~35-40 ner
ObUTH BhIsSIBIEHBI B NS-acummeTpuu omaau K/I.

CORONAL HOLE AREA. NORTHERN HEMISPHERE

CORONAL HOLE AREA. SOUTHERN HEMISPHERE
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Puc. 2. a) JlokaneHseie (a, ¢) u rnodansheie (b, d) BeliBneT-criekTpsl (6a3uc Mopie) cpeane-
TOJIOBBIX 3Ha4YeHWH muromanu K/l B ceBepHOM M FO)KHOM TOJYIIAPHSIX MOCIIC BBIYETA ITOJIH-
HOMMAIBHBIX TPEHIOB 2-10 nopsiika. CeKTpbl HOPMUPOBAHBI Ha TUCIIEPCHIO.

CriekTpsl CyMMapHOW 4YacTOTHI MOBTOPSEMOCTH (YUCIIO COOBITHI B TOJ)
YMEPEHHBIX M OONBIIMX MarHUTHBIX Oypb ¢ mocreneHHbM (GC) HayanoM 1o
nanueiM oOcepBaTopuii USMUPAH u Cayux/IlaBnosck [7—-8] mokazaHbl Ha
puc. 3. BuaHo, 4To B MOBTOPSIEMOCTU 3TUX Oypb OTYETJIMBO BBIPAKEHBI MYJIb-
TUACKAJHbIE Bapualuu ¢ nepuojgamu ~35 u ~60 jner, Onuskue Kk HaOIHOAAEMbIM
B criekTpax miomaau K] roxHoro momymapus. Ha puc. 4 npuBoasrcs Kpocc-
BelBieT crnekTpsl nmoBTopsiemoct GC MarHuTHBIX Oypb U Tuiomanu K| roxxHo-
ro nosymapus. /laHHsle Ha puc. 4 CBUAETEIBCTBYIOT O CyLIECTBEHHOM BKIAJC
KPYIHOMACIITa0OHBIX MAarHUTHBIX MOJIEH F0KHOTO MONyIIapusi B pOpMHUpPOBAHUE
MYJIbTUJIEKQIHBIX BapHalMi MOBTOPSIEMOCTH MArHUTHBIX Oypb C MOCTENEHHBIM
HayajoM.
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Puc. 4. JloxansHbiii (a) u rmobanbHbIi (b) Kpocc-BeiiBieT cnekTpsl (0a3uc Mopie) cymmap-
HOM 9acCTOTHI MTOBTOPSIEMOCTH MarHUTHBIX OYph C MOCTEIICHHBIM HAYaJIOM W IDIOMAJH KOPO-
HAJILHBIX JIBIP B FO)KHOM TIOJTYIIIAPHUH.

B pesynbrate mpoBENEHHOTO MCCIENOBaHUS OOHAPYKEHBI CYIIECTBEHHBIE
pa3nuyus B 3BOJIIOLUHM IO KOPOHAIBHBIX JbIP CEBEPHOTO U F0KHOTO MO-
Jyliapui Ha MyJIbTHACKAaIHOW miKane. B Bapuanumax mmomanu K/ r0xHOrO 1o-
Jaymapusi HaOmomarTCa nepuoaudHocTH ~30-35 JeT Ha BCEeM HCCIIeAyeMOM
BPEMEHHOM HHTepBasie. Kpocc-BEeMBIET aHAIN3 BBISABUI CBS3b ~35 JIETHHUX Ba-
puaIuii MOBTOPSIEMOCTH MAarHUTHBIX Oypb C TIOCTETICHHBIM HAYaJIOM C BapHaIlv-
SIMU TUTOLIAJIA KOPOHAIBHBIX JABIP FOKHOTO MOTYIIApUSL.
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