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[XSS—22] Solar Flare and CME Occurrence Probability Depending on
Sunspot Class and Its Area Change
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We investigate the solar flare and CME occurrence rate and probability depending
on sunspot class and its area change. These CMEs are front—side, partial and full
halo CMEs associated with X-ray flares. For this we use the Solar Region
Summary(SRS) from NOAA, NGDC flare catalog, and SOHO/LASCO CME catalog for
16 years (from January 1996 to December 2011). We classify each sunspot class into
two sub—groups: “Large” and “Small”. In addition, for each class, we classify it into
three sub—groups according to sunspot class area change: “Decrease”, “Steady”, and
“Increase”. In terms of sunspot class area, the solar flare and CME occurrence
probabilities noticeably increase at compact and large sunspot groups (e.g., Fkc’). In
terms of sunspot area change, solar flare and CME occurrence probabilities for the
“Increase” sub—groups are noticeably higher than those for the other sub—groups.
For example, in case of the (M+X)—class flares of ‘Dkc’ class, the flare occurrence
probability of the “Increase” sub—group is three times higher than that of the
“Steady” sub—group. In case of the ‘Eai’ class, the CME occurrence probability of the
“Increase” sub—groups is five time higher than that of the “Steady” sub—group. Our
results demonstrate statistically that magnetic flux and its emergence enhance solar
flare and CME occurrence, especially for compact and large sunspot groups.
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