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Statistical properties of geomagnetic sudden commencements.

# Tohru Araki[1]; Atsuki Shinbori[2]
[1] PRIC; [2] RISH, Kyoto Univ.

We summarize properties of geomagnetic sudden commencement (SC) derived from statistical analysis of the list of SC
observed at Kakioka (gm latitude = 26deg) for 1924-2013 and Colaba/Alibag (16deg) for 1871-1968.

1. [total No. of SC, maximum H-amplitude, No. of SC larger than 50 nT, No. of SC larger than 100 nT] is [2306, 310nT,
136(5.9%), 18(0.78%)] for Colaba/Alibag and [1805, 273 nT, 135(7.5%), 17(0.94%)] for Kakioka.

2. Occurrence frequency (F) and amplitude (A) of SC show a similar time variation with SSN. The peak of A tends to shift to
the declining phase.

3. SCs larger than 100 nT occur at the maximum SSN and the declining phase.

4. SC occurred in March 24, 1940 at 15:38 UT seems to the largest SC since 1871.

5. The LT variation of the SC(H) amplitude at Kakioka shows the maximum at midnight, the second maximum near noon and
the minimum around 8h LT. The separate plots of the LT variation for summer and winter season show similar LT variations,
although the size of it is different (larger in summer). The LT variations are consistent with those calculated by Kikuchi et al.
(2001) separately for summer and winter season. We interpret that the midnight maximum of SC(H) is caused by a pair of fielc
aligned currents (FAC) responsible for the main impulse (MI) of SC and the second maximum near noon is due to FAC and
FAC-induced IC.

6. The LT variation of the amplitude of SC(D) takes the maximum around 8h LT when SC(H) takes the minimum. A
caluculation of global distribution of ICs produced by a pair of high latitude FACs (Tsunomura &amp; Araki; 1984) shows that
the current flows in north-south direction near 8h LT. It means that SC(H) is not affected by ICs. Geomagnetic fields due to FACs
for Ml of SCs is dominant at noon and midnight and weak at the dawn and dusk side. Therefore, we can consider the main sourc
current for SC(H) is the magnetopause current (MC) causing the DL part of SC.

7. Since Siscoe et al. (1968), several workers have been studied the linear relationship between the SC amplitude and tl
square root of the solar wind dynamic pressure (Pd). The LT variation of SC amplitude, however, is not taken into consideration
Hereafter, we should use SC(H) around 8h LT which is directly related with Pd.

8. The time variation of MC induces currents in the ionosphere and the earth. Although the induced earth current enhance
the magnetic field variation on the surface, the current induced in the ionosphere reduces it. Therefore, induction effects may b
reduced for SC(H) observed around 8h LT..
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