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Contingency Table for X-class Flares Prediction with the lead time of one-day

Yes 50 (a)

No 52 (¢)
a/(a+c)
~0.49
precision

Observation |Observation
Forecast |positive NEgatIVE  ENEc

67 (b) %%
31315 (d)

Skill Score = (a-b)/(a+c) — -0.17

True Skill Score (TSS)
= a/(a+b) — c/(c+d) ~ 0.43
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Table 1.

SHARP active region parameter formulae.

Keyword Description Formula F-Score Selection
TOTUSIH Total unsigned current helicity Heporar ® 32 |B: - J:| 3560 Included
TOTESD Total magnitude of Lorentz force Fod H? 3051 Included
TOTPOT Total photospheric magnetic free energy density Prot €3 [:ﬁob’ - ﬁpnh}ﬂ dA 2006 Included
TOTUSIE Total unsigned vertical current Jopia = 2 |Jd=|dA 2733 Included
ABSNJZH Absolute value of the net current helicity Heppe = |32 B - J;| 2618 Included
B Bo
SAVNCPP Sum of the modulus of the net current per polarity  J: . = !Z Jz d.-'llt + !Z sz..-‘l! 2448 Included
USFLUX Total unsigned flux & =% | B, |dA 2437 Included
AREA ACR Area of strong field pixels in the active region Area = % Pixels 2047 Included
TOTFZ Sum of z-component of Lorentz force F.ox (R + Bi — BYjdA 1371 Included
MEANPOT Mean photospheric magnetic free energy oo 1,1; 3 (ﬁobﬁ — E‘Pﬂt)g 1064 Included
R_VALUE Sum of flux near polarity inversion line & =3 |Bros|dA within R mask 1057 Included
EPSZ Sum of z-component of normalized Lorentz foree aF, o %ig] 8641 Included
SHRGT45 Fraction of Area with Shear = 45° Area with Shear > 45° / Total Area  T40.8 Included
MEANSHR Mean shear angle = }1:r 5 arccos (%:#%F%) T27.9 Discarded
MEANCGAM  Mean angle of field from radial ¥ = %r % arctan (g% 573.3 Discarded
MEANGET ~ Mean gradient of total field VBt = 4 & \/ (%) ’+ (%) ® 1023 Discarded
MEANGBZ  Mean gradient of vertical field VB:=1% \/ (%= )2 + (%8s )2 88.40 Discarded
MEANGEH  Mean gradient of horizontal field VB =4 ¥ \/ (t—’ﬁf—ih)z + (%2 )2 79.40 Discarded
MEANJZH Mean current helicity (H: contribution) H: x % 3 B:-J: 46.73 Discarded
TOTFY Sum of y-component of Lorentz force Fy o3 By B-dA 28.92 Dizscarded
MEANJZD Mean vertical current density T, x pj\r 3 ( '5';;_!-' — '-‘-'iz) 17.44 Discarded
MEANALP Mean characteristic twist parameter, o Dgoial O ETJ‘E;; 10.41 Discarded
TOTFX Sum of x-component of Lorentz force Fr oo — % B:B:dA 6.147 Discarded
EPSY Sum of y-component of normalized Lorentz force aFy o %’&& 0.647 Discarded
EPSX Sum of x-component of normalized Lorentz force aFy o EEE—Efi 0.366 Discarded

/17



Metric Segmented Operational
Time interval (no flare) 48h 24h
class-imbalance ratio 16.5 16.5
Accuracy 094310006  0.92420.007
Precision (positive) 0.501+0.041 0.417£0.037
Precision (negative) 0.992+0.002 0.9804+0.003
Recall (positive) 0.86910.036  0.83210.042
Recall (negative) 0.947+0.007  0.92010.008
f1 {positive) 0.634+0.033  0.554+0.033
fl (negative) 0.969+0.003  0.95310.004
HS55, -0.0084+0.142 -D.34810.183
HSS5a 0.606+0.035 0.517£0.035
Gilbert skill score 0.436+0.036  0.3500.032
T3S 0.817+0.034  0.7610.039
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