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A statistical analysis of geomagnetic storms and cosmic rays Forbush decreases regis-
tration in 23 and 24 cycles of solar activity was fulfilled. Two of the most strong ground mani-
festations of solar wind disturbances were studied - in a geomagnetic field (magnetic storms,
MS) and in the cosmic rays intensity (Forbush effects, FD). Typically, these two types of geo-
physical effects are observed simultaneously (“Forbush with storms”, FD+MS, 2" class), but
often they occur separately (“Forbush without storms”, FD-MS, 1" class and “storms with-
out Forbush”, MS-FD, 3 class). It have been shown that the number of MS and FD corre-
late with solar activity. The first two classes of Forbush-storm events also show a high corre-
lation with solar activity — for (FD+MS) and (FD-MS) r = 0.84 and r = 0.80, respectively.
The number of geomagnetic storms without Forbush decreases (MS-FD), 3 class, does not
correlate with solar activity (r = 0.15), but have some higher correlation coefficient with ge-
omagnetic activity, r = 0.65. The ratio of the number of the events in three classes was also
determined: (FD-MS): (FD+MS): (MS-FD) = 1,0: 1,4: 1,1 (although in paper [1] the ratio
was 1: 4: 5 to the data of 1976-1974, it was). This is because it became possible to consider
not only intense FD events (4% and more), but also weaker (1.2% and more) thanks to the
IZMIRAN'’s database of Forbush effects (FIELD).
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['e02heKTUBHOCTH COTHEYHOTO BETpa MPHUHATO OMPEIENATh M0 MPOsBIe-
HUSIM BO3JICHCTBUS BO3MYIICHHBIX CTPYKTYP, TAKUX KaK yJapHbIE BOJIHBI, KOPO-
HajsHbIe BIOpOCck Macc (CME), pekyppentabie notoku (CIR), MarHuTHBIE 00-
naka (MC), B rTeOMarHuTHOM I10JI€ — B BUJI€ T€OMarHuTHHIX Oypb U cyOoOyph [1—
4]. Bropbim, HE MEHEe 3HAYUMBIM MPOSIBJICHUEM, CUUTAOTCS DopOynI-3hPeKThI
— pe3KHe TOHIKECHHUS WHTEHCUBHOCTH TaIAKTHYECKUX KOCMHUYECKUX JTydei
(I'KJI) [5-6]. B mocnemnue rojabl MOSBUIUCH paboThl [7-9], mokas3biBaromue,
YTO COBMECTHOE paccMOTpeHue 3TuX 3¢ hekToB B reomarHuTHOM moJie u B ['KJI
MO3BOJISIET CYIIECTBEHHO MPOJBUHYTHCS B TOHUMAHUU BO3JEHCTBUS COTHEYHO-
ro BeTpa Ha 3eMJII0, TaK KaK OHH HeCyT B cebe pasnyro unpopmanuio. [loene-
HUE TEOMArHUTHOTO TIOJISI OTPa)KaeT W3MEHEHHUS, NMPOUCXONAIINE B MarHHUTO-
cdepe, Torna kak uHTeHcMBHOCTh ['KJI 3aBHCHUT OT MpOCTpaHCTBEHHON KOH(U-
rypamyy MarHUTHOTO TIOJIsl B Tenuocdepe.
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Yamie Bcero B paboTax HCCIEAYIOTCS MHTEHCUBHBIE COOBITHS — OOJIbIIIHE
reomarautHeie Oypu ¢ ammutygoi Dst Oonee 100 HT u @opOyui-3¢exTri ¢
nonmxenueM miotHoctu ['KJI Ha 4% u Gosiee. OHM TPOUCXOAT, KOTAQ 3eMIIs
NOMa/IaeT B LIEHTPAJIbHYIO YaCTh BO3MYIIEHHBIX CTPYKTYp. B pabore [10] moka-
3aHO, YTO MNP MOMNaJaHuK 3eMiid Ha (pJIaHru 3TUX CTPYKTYp 3 EKTHl B reo-
MaruutHoM T1one u B I'KJI moryr
pa3nuYaThCs IO WHTEHCUBHOCTU, H
0oJiee TOro, OHU MOTYT HAOTIOATHCA
no paszgenbHocTu (cMm. puc. 1 u3z pa-
o6otrer [10]). Ha »ToM ocHOBaHuHU
HaMU OBUT TIPEIIOKEH HOBBIN MOIXO0
— HCIOJB30BaHUE TaK Ha3bIBAEMOI
bopOym-OypeBoii  kiaccuukanuu
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HAOJIIOAIOTCS.  OJTHOBPEMEH-HO, CO-
ctaBisaroT Il knace (“PopOymmm ¢ Oy-
psmu”, FD+MS), co6srtust B I'KJI 6e3
OypeBbIX mMOHMXKeHHMH — [ Kiacc
(“Dopbymm 6e3 O6yps”, FD-MS) u
COOBITUSI TEOMarHUTHBIX Oyph 0€3
s dexTo B ['KJI — III kmace (“Oypu
6e3 ®opoymeit”, MS-FD). ITokazano [10], uro I xmacc coOwrTHii HaOMOMAETCH,
Korjma 3emuls momajgaeT B 3amaaHblil (iaHr Bo3mymieHus, Il kjmacc — B 1meH-
TpasibHyt0 4acTh, Il kmacc — BocTouHbld (hyaHr. Bo3MOXKHBI Takke KpailHue
IpaBoO€ U JIEBOE NepeceveHus], Koraa Ha 3emiie He HaOmoaaercs 3p(HEeKToB HU B
['KJI vu B reomaruutHoM mnoJie — [V knacc ¢popOyii-0ypeBoit kinaccudukaimm.

yes FD v

Puc. 1. Cxemaruueckoe mpeCTaBICHUE
4yeThIpex KkiaccoB (opOym-OypeBoii Kiac-
cu(UKaUU COOBITUI

JlaHHBIE U METObI

3nech TpenCTaBlICHbl PE3yJbTaThl CTATHUCTUYECKOro aHanuza (GopOyiu-
OypeBoii kiaccudukanuu B 23 u 24 IUKIAaX COJHEYHOW aKTHBHOCTH (1996-
2017). CocraBieH KaTaJor reOMarHUTHBIX Oyph ¢ amriuTynoi Dst 6omee 30 HT
1 noHwkeHuil nareHcuBHocTu I'KJI 6omee 1,2%. Jliist Kaxaoro roaa ImoJicunTa-
HBI KOJIMYECTBO COOBITUI Tpex KiaccoB GpopOym-0ypeBbix coObrthii — (FD-MS),
(FD+MS) u (MS-FD). lx cooTHOlIEHHE MEHSETCS OT ToJia K oAy, a B CpEeTHEM
3a 21 rog cocTaBisIeT:

(FD-MS) : (FD+MS) : MS-FD)=1,0:1,5:1,1.

Panee mo manubiM 1968—1974 rogoB 310 cootHOomenue Ob1o 1 : 4 : 5 [11],
a o ganHeM 1997-2002 ronos 1,1 : 6,1 : 5,4 [10, 12]. T.e. no npeapiaymum
JaHHBIM KoJimyecTBO (popOy-0ypeBbix coObiTuii 11 u Il kmaccoB ObuIO MpH-
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MEpPHO paBHBIM M 3HAYUTENBHO OOJbIIE, YeM KOJIMYECTBO coObITUH | Kiacca
(bopOyu 6e3 Oypb). 31ech MO pe3ybTaTaM CTATUCTUYECKOTO aHaIu3a, 3HAUU-
TEIbHO Oo0Jiee MPEeACTaBUTEIBHOI0, OKa3aJlloCh, YTO KOJIMYECTBO COOBITHI
I u III xmaccoB MPUMEPHO PaBHOE — 3TO YACTOTA (DJIAHTOBBIX MEPECEUCHHI BO3-
MYIIIEHHBIX CTPYKTYpP COJIHEUHOTO BeTpa, a coObiTuii Il kimacca — nieHTpanbHbIX
NepeceueHni — MOYTH B MOJATOpa pa3a Oosbiine. Takoe yTOYHEHUE COOTHOIICHHUS
cooniTrii B 'KJI 1 B reoMarHuTHOM 1oJjie 00yCIIOBIICHO, MTO-BUIUMOMY, TEM, YTO
MOSIBUJIACH BO3MOYKHOCTh YUUTBHIBATh HE TOJIBKO MHTEHCHUBHBIE TOHUKEHUS WH-
tencuBHOocTU ['KJI (0T 4% 1 Gonee), Ho u Gonee cnadwie (ot 1,2%) OGnaromaps
6aze manabix ®opoyur-agpdexros UISMUPAH (FIELD) [13].
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3. bypu 6ez ®opbyweit, r,=0,15; r,=0,65
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Puc. 2. TonoBoe KOIMYECTBO COJHEYHOH aKTHMBHOCTH
(crmomrHast nuHUsA), GopOyII-OypeBhIX COOBITUN (ILITPHUXO-
Basl JIMHUS) U TEOMAarHUTHOW aKTUBHOCTH (IIyHKTHUpHAs JIU-
Hus) 3-X hopOymI-OypeBbIX KIaCCOB.

449

Ha pwuc.2 mnokazano
MOBEJCHNUE COJIHEUHOU aK-
TUBHOCTU M TOJOBOE KO-
JUYECTBO TpeX KIIACCOB
bopOy1I-OypeBbIX  COOBI-
Tui. BunHo, 4to s nep-
BBIX JIBYX KJIAaCCOB 3aMET-
HO Xopoliiee nojgodue: Ko-
JIMYECTBO MOHUKEHUI
['KJI 6e3 reoMarHUTHBIX
oyps (FD-MS) u ¢ 6ypsimu
(FD+MS) pacrer B Mak-
cumyme 23 u 24 cosHeu-
HBIX LHUKJIOB W TMaJaeT B
MuHUMyMe.  Paccunran-
Hble KO3()PUIIMEHTHI KOp-
pesiiui TOJ0BOTO KOJH-
yectBa (PopOyI-OypeBbix
cOOBITHH NFD-MS u NFD+MS
¢ yucnamu Boasda W s
HUX JIOBOJIBHO BBICOKHE,
COOTBETCTBEHHO, R; =
0,84 u R, = 0,80.

Jlns TpeTbero kiacca
(MS-FD) takoro momo0us
HE MPOSABWIOCH. /{7151 aTOTO
KJlacca COOBITUI 3aMETHO
nogo0ue ¢ reoMarHUTHOM
AKTUBHOCTBIO — IYHKTHP-
HOW JIMHUEW NPUBEICHO
MOBEJICHUE TE€OMAarHUTHO-
ro UHJEKca aa.
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Koapduument koppensaunn Nyspp ¢ uuciamu Bonbda Huskuit R; = 0,15, Ho
3HAYUTEIIBHO BBIIIE C TEOMAarHUTHON aKTUBHOCTBIO (MHIEKCOM aa), Ry = 0,64.

3aki0oueHue

Ananu3 nonmwxkenuid uHTeHCUBHOCTH ['KJI um reomarnutHbeix Oyph (dop-
OyuI-OypeBbIX COOBITHI) 3a JIBa COJHEYHBIX I[MKJIA MOKa3all, YTO COOTHOILICHUE
KOJIMYeCTBa COOBITUI B Tpex kiaccax ¢opOym-0ypeBoi KiacCupUKaIMyu MEHs-
€TCsl OT TojJia K rofy u B cpeanem coctasisier 1,0 : 1,5 : 1,1. C yueTrom npeno-
YKEHHOU cXeMbl (puc. 1) 3To 03HaYaer, 4To normajaanue 3eMiau B 00J1acTh, OTBET-
cTBeHHy1o 32 Il kimacc — 3To 007acTh COBMACHMS TeIa BO3MYIIIEHHON CTPYKTY-
pBI cojiHeuHOro BeTpa (ejecta, MS-region) ¢ 001aCThI0 C TOHUKEHHBIM COJIEP-
xanuem ['KJI (o6macte ¢opOym-ciaga, FD-region) — nmpoucxoaut B 1,5 pasza
yanie, YeM nomnajanue 3eMiu Ha (JaHrd BO3MYILIEHHOW CTPYKTYpHI C Iepece-
YeHUueM OJIHOM u3 3Tux obnacteil — FD-region win MS-region, OTBETCTBEHHbBIX
3a | u III knaccel.

baarogapHocTs
PaGota BbIMoJHEHA TpPHU MOIJEPKKE TpaHTa PErHOHAIBHOTO KOHKypca
PODU Nel18-42-140002.
ABTopbl npu3HarenbHbl coTpynnukam M3MMPAH 3a BO3MOXHOCTH HC-
I10JIb30BaHUSA KaTajiora DopOy1I-TOHMKEHUN Ha canre
http://spaceweather.izmiran.ru/rus/fds2002.html
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