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Abstract 

From the LASCO CME (CoronalMass Ejection) catalog, the occurrence frequencies of all CMEs 
(all strong and weak CMEs, irrespective of their widths) were calculated for 3-month intervals 
and their 12-month running means determined for cycle 23 (1996 - 2007) and were compared 
with those of other solar parameters. The annual values of all-CME frequency were very well 
correlated (+0.97) with sunspot numbers, but several other parameters also had similarly high 
correlations. Comparisons of 12-month running means indicated that the sunspot numbers were 
very well correlated with solar electromagnetic radiations (Lyman-?, 2800-MHz flux, coronal 
green line index, solar flare indices, and X-ray background); but for corpuscular radiations 
[proton fluxes, solar energetic particles (SEP), CMEs, interplanetary CMEs (ICMEs), and stream 
interaction regions (SIR)] and solar open magnetic fields, the correlations were lower. A notable 
feature was the appearance of two peaks during 2000 - 2002, and those double peaks in 
different parameters matched approximately except for proton fluxes and SEP and SIR 
frequencies. When hemispheric intensities were considered, north - south asymmetries 
appeared, more in some parameters than in others. When intensities in smaller latitude belts 
(10°) were compared, sunspot group numbers (SGN) were found to be confined mostly to 
latitudes within ±30° of the solar equator, showing two peaks in all latitude belts, and during 
the course of the 11-year cycle, the double peaks shifted from middle to equatorial solar 
latitudes, just as seen in the Maunder butterfly diagrams. In contrast, CME frequency was 
comparable at all latitude belts (including high, near-polar latitudes), having more than two 
peaks in almost all latitude belts, and the peaks were almost simultaneous in all latitude belts. 
Thus, the matching of SGN peaks with those of CME peaks was poor. Incidentally, the CME 
frequency data for all events (all widths) after 2003 are not comparable to earlier data, owing 
to inclusion of very weak (narrow) CMEs in later years. The frequencies are comparable with 
earlier data only for widths exceeding about 70 


