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Skill Score of X-flare prediction

lday
-0.068
0.112
0.242
0.052
0.200
-0.037
-0.061

2day
-0.096
-0.147
0.147
-0.001
0.093
-0.050
-0.034

3day
-0.141
-0.171
0.127
-0.044
0.076
-0.033
-0.006

L -

7 Space Weather Prediction Centel

http://www.swpc.noaa.gov/forecast_verification/

year (events)
2011 (8)
2006 (4)
2005 (13)
2004 (9)
2003 (17)
2002 (12)
2001 (18)

N



Mclntosh classification
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Fig. 1. The 3-component Mclntosh classification, with examples of ea .h category, M C I ntOSh 1990



Flare Prob. for each Mclntosh class
= Gallacher, Moon, Wang 2002 Sol. Phys.
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Figure 4. Derived 24-hour active-region flare probabilities for each of the three Mclntosh classifica-
lion parameters using Poisson statistics



Welsch et al. 2009 ApJ
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strong magnetic shear (Hagyard, et al. 1984)

reversed magnetic shear (Kusano et al. 2004)

sigmoidal structure (Rust & Kumar 1996; Canfield et al. 1999)
flux cancellation (van Ballegooijen & Martens 1989)
converging foot point motion (Inhester et al. 1992)

the sharp gradient of magnetic field (Schrijver 2007)

emerging magnetic fluxes (Heyvaerts, Priest & Rust 1977; Moore &
Roumeliotis 1992; Feynman & Martin 1995; Chen & Shibata 2000)

multipolar topologies (Antiochos et al. 1999)

flux rope (Forbes & Priest 1995; Torok & Kliem 2005)
narrow magnetic lanes between major sunspots (Zirin & Wang 1993)
topological complexity (Schmieder et al. 1994)

iIntermittency and multifractality (Abramenko & Yurchyshyn 2010)
double loop structure (Hanaoka 1997)
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mulation Results
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= Kusano et al. 2012 ApJ (in press)
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Comparison with Experiments

Reconnection Experiments

(Yamada 1999)
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“pull” mode
1. OP-type horizontal flow (h-h’)

2. RS-type vertical flow (u) @_—l— _@

“push” mode
3. FC-type Convergent flow (c-c’)
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Emerging Flux of OP off PIL
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Eruption & Reconnection (OP)

Tether cutting model 5 Loss of equirlibrium
Moore & Roumeliotis F_ rCI —B | Forbes & Priest 1995
1992 P Torus Instability
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Magnetic structure just prior to flare
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The Onset of Storage-and-Release

Critical Phenomena Triggered Phenomena
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Flare Phase Diagram
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mulation Results
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Two Scenarios for Triggering Flare

main phase Eruption & Reconnection
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Eruption Reconnection
onset phase . .
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Comparison with Experiments

“pull” mode
1. OP-type horizontal flow (h-h’)
2. RS-type vertical flow (u)

“push” mode
3. Convergent flow (c-c’)
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Properties of Flares
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Papers for Flare Prediction

Poisson statistics (Gallagher et al. 2002, Bloomfieldl et al
2012)

Bayesian statistics (Wheatland 2005)
wavelet predictors (Yu et al. 2010a)
Bayesian networks (Yu et al. 2010Db)
vector machines (Li et al. 2007)
discriminant analysis (Barnes et al. 2007)

ordinal logistic regression (Song et al. 2009;
Yuan et al. 2010)

neural networks (Colak & Qahwaji 2009; Yu et al. 2009;
Ahmed et al. 2012)

predictor teams (Huang et al. 2010)
superposed epoch analysis (Mason & Hoeksema 2010)
empirical projections (Falconer et al. 2011).
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Magnetic Twist In terms of NLFFF
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Tether Cutting Scenario
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Two Scenarios for Triggering Flare
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The Onset of Storage-and-Release

free energy AE \

capacity for
free energy

Trigger

finite amplitude perturbation

—~
Nonlinear instabilityM



