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In the practical work of the analytical center of the Institute of Applied Geophysics
(IAG), it is desirable to have IAG’s own simple computerized system for assessing the proba-
bility of the occurrence of large (with Kp=7) magnetic storms and the time of their onset. The
proposed work is devoted to the development of just such a technique. It is assumed here that
the explosive processes occurring on the Sun are common to CMEs and flares. The close rela-
tionship between the characteristics of flares and CMEs makes it possible to predict the per-
turbed state of the Earth's magnetosphere by analyzing the totality of observational data on
flares and CMEs, considering them to be related phenomena. There is this approach to the
construction of the prognostic scheme that was applied in our work.
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HurencuBHOCTS MarHuTHOW Oypu (MHAekchl Dst u K,) n Bpems ee mpo-
THO3UPYEMOTO MaKCUMyMa 3aBHUCST OT CIIEAYIOUIUX (DAKTOPOB: MapaMeTpoB KO-
poHasbHBIX BBIOpOCcOB Macchl (KBM); pacnonoxenust aktuBHOUM obmactu (AO)
Ha CoJHIle, KJ1acca PeHTTeHOBCKOM BCIBINIKHU; X-(iroeHca (MHTErpaJbHOTO T0-
TOKAa OT Hayaja J0 2 MAaKCUMyMa) BCIBILIKH; HAJWYUsl CUIIbHBIX MPOTOHHBIX
COOBITHI, CBA3AHHBIX CO BCIIBIIIKAMHU (MAaKCUMyM IMOTOKA MPOTOHOB PErUCTPU-
pyeTcst 4epe3 HECKOJIBKO YacOB MOCJIE MAaKCUMYyMa BCIIBIIIKH).

N3 puc. 1 BugHO, 4TO OT MOMEHTA Hayajia BCHBIIIKH, KOTOPBIA PErUCTPH-
pyercs co cnytHuka GOES-15 B pexxuMe peaibHOTO BPEMEHU 10 HACTYILICHUS
3HAYUTEJILHOTO T'€OMarHUTHOTO BO3MYIICHUS, MPOXOAUT B CpeAHEM (COTIacHO
coObITHsAM 23-r0 1ukia) ot 10 1o 20 gacos.

N3 puc. 2 cienyer, 4To, €ciu cCOOBITHE MOManaeT B mojocy Vigm=>1000
km/cek u [Dst| > 100, To BeposiTHOCTh, uTo Kp>7 paBna 25/30= 0.83, BeposT-
HOCTb JIO)KHOTO coObITust — 5/30 =0.17.
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Takum o0Gpa3oM, KpUTUUECKON BETMUYMHON Vypgym AJI MPOTHO3a KPYMHBIX
MarHUTHBIX Oypb, siBisieTcsl BenmuunHa Vigy = 1000 km/cexk.
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Puc. 1. OnieHka BpeMEHHON 3aJIepKKHU MEXIAy HadaioM coObiThs Ha COJHIE U MOMEHTOM
Havala CUJIBLHOTO BO3MYIIEHUS MarHutHoro mnons 3emiu. Crnesea: BpemenHas 3aaepkka OT
Havajia BCbIKH 10 coObitus |Dst| >100. Cnpasa: BpemeHHas 3aiepkka OT Hadajia BCITBIIII-
K1 10 coObitust ¢ Kp>7.
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Puc. 2. B3anmocss3s Mexay |Dst| 1 Vipym 32 23-1 UK ¢ y4€TOM 3aBUCIMOCTH OT BEJTHYHHBI
Kp-unnekca. KpacHble 3ano1HeHHBIE KPYKKH COOTBETCTBYIOT COOBITHAM ¢ Kp>7.
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Puc. 3. B3anmocBs3b MeX 1y TOTOKOM NMPOTOHOB Ipr (>M»5B) B makcumyme
u X-¢maroercom L B 23-M 1uke.

Ha puc. 3 — kpynHble mosble Kpy>KKU cooTBeTCTBYIOT |Dst| > 100, kpynHbie
3anojgHeHHble KPY>KKH - [Dst| > 120. [IpoToHHBIE COOBITHS YUYUTHIBAIOTCS MIPU
npessilieHud Ipr Benuuunsl 5 pfu. Buano, yto, ecnu coObITHE MONATAET B MO-
aocy Ipr > 100 (ansa yactun ¢ sueprueit > 10 MeV) u L > 0.15, To BeposiTHOCTb
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toro, uro |Dst| > 100 O6ymer 19/28 =0.68, BEepOSTHOCTh JOKHOTO COOBITHS
9/28 =0.32, no3TOMY, KPUTHUYECKON BEJIMYMHOMN JJI MPOTHO3a KPYIHBIX Mar-
HUTHBIX Oyph (|Dst| > 100), sBasercs Benuuuna Ipr (= 10 MeV), paBuas 100
pfu.
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Puc. 4. Cresa: B3auMocBsi3b MeXIy CKOPOCThIO Vipm 1 X-ioeHcom L (J/m2) 3a 23-it nukn
C Y4E€TOM 3aBHCUMOCTH OT BenuuuHbl Dst-unnekca. Kpynuele nossie kpyxku — [Dst| > 100,
KPYITHBIE KPaCcHBIC 3aMlOJTHEHHBIE KPYXKKH - |Dst| > 120. Cnpasa: Bzaumocssazb mexay |Dst| n
Ipr (= 10 MeV) 3a 23-if UK ¢ y4eToM 3aBUCUMOCTHU OT BenuuHbl Kp-unaekca. Cunue 3a-
MOJIHEHHBIE KPY’KKH COOTBETCTBYIOT COOBITUS ¢ Kp>T7.

N3 puc. 4 caexyer, 4To, €CiIM COOBITHE MOMAaeT B nosuocy Vigy =1000
km/cex u L > 0.25, To BeposTHOCTB, uto |Dst| >100 6yner 17/28 = 0.61, BeposiT-
HOCThH JI0’)kHOTO coObITHs 11/28 = 0.39. Ecniu cobpiTHe momanaet B monocy |Dst|
> 100 u Ipr > 100 pfu, To BeposTHOCTb, uTO Kp >7 paBHa 25/29 = 0.86, BeposT-
HOCTb JIOXHOTO coObITUs — 4/29 = 0.14. Takum 06pa3zom, KpUTUUECKON BETUYH-
HOM /Ui MPOTHO3a KPYMHBIX MarHUTHBIX Oypb, siBisierca BenuuuHa Ipr >100
pfu. BeiensnosxkeHHbIe pe3yabTaThl 0000IIEHBI B pUC. 5.
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Puc. 5. brok-cxema nporrosa coosrtusi [Dst| >100 o va6mogenusm KBM u Benbimek.
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BepositHoctu coObitusa |Dst| > 100 — s Bcex KBM tuna «HALO» type
23-ro nukna (140 coObiTuii) u cronbkux ke coobiTuit KBM tuna «NO HALO»
type 23-ro uMKia. Y4UThIBAIOTCS BCIBIIIKY Kiacca >M1.

Taomauna 1.

CME of HALO type

CME of NO HALO type

W(l,1,1,1)=0.7 W(0,1, 1,1) = 0.65
W(1,1,1,0)=0.1 W(0,1, 1,0)=0.1
W(1,1,0,1) = 0.65 W(0,1,0,1) = 0.6
W(1,1, 0,0) = 0.03 W(0,1,0,0) = 0.05
W(1,0, 1,1)= 0.6 W(0,0, 1,1) = 0.6
W(1,0, 1,0)=0.1 W(0,0, 1,0) = 0.025

W(1,0,0,1)=0.55

W(0,0,0,1)=0.55

W(1,0, 0,0) = 0.05

W(0,0, 0,0) =0.025

[Tpu nepexose OT BEpOSITHOCTHOTO MPOTHO3a K IETEPMUHUPOBAHHOMY HH-
e BCE MPOTHOCTUYECKUE BEPOSATHOCTH MEHBIIIE 3a/1aHHOM 3amenstoTcst Ha 0%,
a Ooublue 3a1aHHoM 3amMenstorea Ha 100%. B HameM ciydae 3a/1aHHast BEposT-
HOCTH (pemaroniee npasuiio) pasHa 50%, cM. Tadnuiy 2.

Tadauna 2.

HaOmroneuuns / CoObITHE CoObITus
[Tporuos o110 (|Dst|>100) He 6bu10 (|Dst|<100)
IIpornos N =36 N =7

IMOJIOKHUTEIIHHBIN 11 12
[Ipornos N =12 N =695
OTPHUIIATEIbHBIN 21 22

B Ttabmuie 2 paccmotpenst 140 coosituii ¢ KBM of HALO TYPE u 610
cooniTuii ¢ KBM of NO HALO type 23-ro nukia. YUuTBIBatOTCS BCE BCIBIIIKH
kiacca > M1 23-ro nukia, rae Ny = [IporHo3 mojaoxXuTenbHbI U COObITHE ObI-
710,N, = [IporHo3 nojaoxXuTeNbHbIN, HO COOBITHS HE ObLI0, N, = MPOTHO3 OTPH-
1aTeJbHBINA, HO COOBITHE OBIITI0, Ny= MPOTHO3 OTPULIATEIIBHBIM, U COOBITHS HE
OBLIO.

POD (a probability of detecting) = POD=N,;/(N;+N,;) = 29/36 = 0.75
FAR (a false alarm ratio) = N/(N;+N; ) = 7/36 = 0.165.
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