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Figure 1 Total and flare samples distribution of magnetic (a) and McIntosh class (b).
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Figure 2 Flare productivity of magnetic class (a) and McIntosh class (b).
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Figure 3 Flare productivity of sunspot (a) and solar flux (b).
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(3) Repeat
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Table 4 Dataset input and output sample instances
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B AR A, XFEAS 2 E A 2L 2504 MFEA.

xFF ot L ) K dE 45 N ] WEKA(Waikato
Environment for Knowledge Analysis)%f §2 88 4% 14,
Al Ak http://www.cs.waikato.ac.nz/ml/weka/ | %
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IR class 0 919/142" R R T 6 Ja PR 4 1F (1
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No. LN v

IR Mclntosh 42 Tk oy 2 SR KA SR BE TREE

| 10 BXO B 75.1 no no flare
0.04 0.08453 0.009 0.29044 0 0

5 250 DAI BGD 81.6 Flare X-class
0.499 0.22811 0.131 0.30449 1 1

3 690 EKI B 98.1 Flare M-class
0.04 0.50897 0.223 0.34259 1 1
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Figure 4 Decision tree module.

©® => class=0 (1273.0/272.0)

DIF (McIn>= 0.066) and (Wils >= 0.195) Then class=1 (725.0/81.0)

@IF (Area >= 0.1366) and (McIn >= 0.111) Then class=1 (215.0/60.0)

®IF (Area >= 0.1307) and (Flux >= 0.59176) and (McIn >= 0.035) and (Flux >= 0.74005) Then class=1 (68.0/19.0)
@IF (MclIn >= 0.036) and (Area >= 0.16048) Then class=1 (179.0/77.0)

BIF (Area >= 0.11898) and (Flux >= 0.6499) and (Wils >= 0.04) and (Flux <= 0.71172) Then class=1 (44.0/14.0)

B'5 Ripper 2N

Figure S Ripper class rule.
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FIX AR 48 h A KRB H . 76X TR
RTINS, TATRA LM € % (TP rate),
RS € % (TN rate), REHCR(FP rate) MjmHH
(FN rate) /U2 mfifiid, Wk 5. Ho TP & X%t
IEBIREA TR A IEAECH, TN XS R FEAR T
WA EMEH; FP Xt 8RR A TR A 1F 2R 1
HUH ; BN WG IEJSPEA TR b 2 i % 3 1,
TP rate k1A 1) 1E 2FF A HIOR B SE (¥ 1E 28 P A
vy te:
TP
TP+FN’ ®)
TN rate b IEHf ) 51 B RE AL LS 0 A

TPrate=

RS PTRERMETTR

Table 5 Representation of prediction results
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TN+FP’ ©)
FP rate A REHE, & SONETIZ I FEA LR
I IERAEA KL L

FPrate=

TN rate=

FP
TP+FP’
FN rate A¥siRE, & XCOAHTRTH EFE AR

S EFEA LE:

FNrate=

(10)

FN
FP+TN’ (b

PR T 6 FRATT 4 0 ) B AN e SR AR A
RUFN AR BN 53 0 25 P 45 2, W& 6 A1 7. & 8
JEHR 6 MR 7 U M TR AER 2. B3R 8 IR
&5 JET LU H SR T e 5100 R0 43 28 B0 00055 R AN
TR AT I TR MERf 2. C4.5 VSR Y TPrate Al
TNrate 43 4 76.8%#1 78.1%, Ripper 7SN 45

£ 8 (4.5 F Ripper EENTRIRERE R

Table 8 Prediction accuracy of C4.5 and Ripper

TP rate (%) TN rate (%) FPrate (%) FN rate (%)

C4.5 76.8 78.1 22.2 232
Ripper 71.5 79.2 21.1 22.5

T = K 3R UE 2 (TPrate: 77.5%, TNrate: 79.2%). i
PN LA AR EHR A, 43 A 22.2% 81 21.1%.

6 45t

AR RN BH 38 7 B8 A0 KRR B 2 [R] )
FRVEGETH 0. ASSCHE Ja R T R UBE IR B
&y DX PR A A LA B 5E R TR A1 AR

(1) geik TRHB TS REMNAK 48 h KA
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Short-term solar flare forecasting model using data
mining technique
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In order to study the correlation between the solar and sunspot parameters, a large scale of sunspots is collected, and
the productivities with flare are calculated in this paper. After putting the original data into the fitting formula, the
normalized data is obtained. Based on these data, decision tress and classification rule are constructed using data
mining techniques, which describe concretely the correlation of sunspot and flare. Finally, these two modules give a
forecasting about whether burst solar flare in region in future 48 hours. The results show a higher accuracy rate and a
lower false alarm rate.

solar flare, sunspot data, predictor, decision tree, classification rule
PACS: 96.60.Qe, 96.60.Q-, 92.70.Qr

doi: 10.1360/132011-710



