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1. Introduction

1.1 Waveform and amplitude of geomagnetic sudden commencement and its
current system during the main impulse

3. Statistical analysis results

3.1 Magnetic latitude and local time dependence of the SC-MI amplitude
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Fig 4. Magnetic latitude and local time dependence of the SC amplitude from the high latitude to the magnetic equator and the
latitudinal distribution of the SC-MI amplitude in the morning, noon, afternoon and midnight. The color bar indicates the
normalized SC-MI amplitude by the SYM-H. Below the horizontal line, the vertical axis is the dip latitude.

1.2 Seasonal variation of the SC-MI amplitude

Yumoto et al. [1996] Huang and Yumoto [2006]

® Both the previous studies
SC & SI Observed at 210° LOW-LAT. Conjugate Points (f)

showed that the SC amplitude

Southward IMF: Seasonal variations

® The diurnal variation of the SC-MI amplitude on the dayside shows a DP-2 type magnetic

41 t ® PTK/ADE S o _ _ : e . : : . :
,‘,even S e ) 3l ‘_“‘;‘g”_*e;(“;"’l=|?h‘j°= Jj;’ Fs‘fb; oo is more enhanced in the field variations driven by the region-1 type FACs in the middle and auroral latitudes. The
e Rl A ring + Fall (Mar, Apr, sep, Uc¢ : : C : : : : : :
| \JVinter o % Winier | =—a Summer (May, Jun, Jul, Aug) summer, compared with that diurnal variation is reversed at the auroral latitude, which indicates that the footprint of the
g | _» - : L, .| 160events | In the winter. FACs is located around 63-65 degrees.
ﬁ " ol e - | : ./. : ® However, the seasonal ® The SC-MIl amplitude on the nightside is enhanced significantly from the middle to low
E n ,: I 4 & f¢ | 1 — .\_57/;\__15__‘_? — dependence of the diurnal latitudes. This enhancement is cased by the magnetic effect produced by the region-1 type
rocte | Summer | - ¢ ! - variation of the SC amplitude FACs. Moreover, the SC amplitude is depressed steeply around the auroral latitude of 60
[ . RIK KAG  MUT DAW BSV : : :
A N B B from the high latitude to the degrees due to the enhanced westward auroral electrojet.

0 Y| G (31 I B ) Ll 1 §lgilis' g 3 A4 L4 4 (Y00 N TX P
0
Sep/22 Nov/19 Jan/16 Mar/l5 May/l11 Jul/8 Sep/d Nov/l Dec/29
Date Magnetic Latitude (deg)

40 S ; .
magnetic equator remains
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enhanced significantly in the daytime associated with the eastward equatorial electrojet
current.

Fig 2. Time-series plot of the SC-MI amplitude ratio of the northern to southern
hemispheres during Sep. 22, 1993 — Dec. 29, 1994, and its latitudinal
dependence of the north-south asymetory in the winter, spring + fall and winter.

3.2 Seasonal dependence of the diurnal variation of the SC-MI amplitude
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Fig 5. Contour plot of the diurnal variation of the SC-MI
amplitude as functions of MLT and month, and line plot of
the diurnal variation on June (green) and December (red).
The color bar is the SC amplitude normalized by the SYM-H.

® This result suggests that the SC-MI current
system is a voltage generator rather than a
current generator.

3. Data analysis and method

2.1 Observation points of ground magnetometer and list of number of SC event
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OThe size of the diurnal variation of the SC-MI amplitude tends to be more enhanced in the
summer than in the winter. This results indicates that ionospheric currents and FACs
Increases due to the increased ionospheric conductivities.

OFrom the seasonal variation, it can be concluded that a feature of the SC-MI current
system is a voltage generator rather than a current generator.

OThe size of the seasonal variation is larger in the afternoon than in the morning. This weak
seasonal variation in the morning suggests that the equivalent current at the ionosphere
altitude flows parallel to the H-component. This ionospheric currents produce the east-
west magnetic field variations parallel to the D-component.

Oln the future study, we should investigate the long-term data analysis of the D-component
during SCs and its seasonal variations.

Fig 3. Location of the used geomagnetic observatories.

® \We used the long-term geomagnetic field data with time resolution of 1 sec in a period from
1996 to 2010 provided from NICT, WDC Kyoto, and Kyushu Univ.

® In this study, we identified the SC events as an abrupt increase of the SYM-H index with the
amplitude of more than 5 nT within 10 minutes.

® \We also analyzed solar wind data provided from the CDAWeb in order to identify solar wind
dynamic pressure enhancement associated with shock or discontinuity.

® In order to minimize the deviation of the SC-MI amplitude, we normalized this value by the
latitudinal corrected SYM-H index.



