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Fig. 1. Frequency distribution of storm-ranges of ssc and Sg
(1924-81, Kakioka).
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Fig. 2. Frequency distribution of magnitude of SC (1924-81, Kakioka).
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Fig. 3.

Relation between magnitude of SC and storm-range of ssc (1924-81, Kakioka).
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Fig. 4. Frequency distribution of rise-time (real line) and mean
magnitude (dotted line) of SC (1924-81, Kakioka).
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Fig. 5. Frequency distribution of duration of initial phase
of ssc and Sg (1924-81, Kakioka).
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Fig. 6. Frequency distribution of duration of main phase
of ssc and Sg (1924-81, Kakioka).
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Fig. 7. Relation between storm-range of ssc and duration of main phase
(1924-81, Kakioka).
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Fig. 8. Relation between storm-range of Sg and duration of main phase
(1924-81, Kakioka).
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Fig. 9. Frequency distribution of duration of storm time
(beginning-ending) of ssc and Sg (1924-81, Kakioka).
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Fig. 10. Relation between annual occurrence frequency of geo-
magnetic storms (ssc and Sg) and sunspot cycle (1924-76,
Kakioka).
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Fig. 11. Correlation coefficient between annual occurrence frequency of
ssc and sunspot-number (1924-76, Kakioka),
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Fig. 12. Correlation coefficient between annual occurrence
frequency of Sg and sunspot-number (1924-76, Kakioka).
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Fig. 13. Relation between annual occurrence frequency of SC* and sunspot
cycle (1924-81, Kakioka).
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Table 1. Relation between occurrence frequency of ssc
and sunspot-number for each cycle (1868-1975, cycle
10-20). Y=A+BX, Y: ssc, X: sunspot number

Voo, A | B | v
11 | 5.88| 0.25 | 0.88
12 | 8.80| 0.28 | 0.86
13 (11.01] 0.25 | 0.78
14 | 9.62| 0.41 | 0.92
15 (12.86| 0.20 | 0.87
16 | 8.54| 0.32 | 0.88
17 | 8.86| 0.38 | 0.92
18 [11.75]| 0.27 | 0.91
19 |14.51( 0.20 | 0.89
20 |17.96( 0.15 | 0.76

11-20(10.84| 0.25 | 0.84
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Fig. 15. Relation between magnitude of SC and sunspot cycle
(1924-76, Kakioka).

DREFEZEY A 2 VOBRKOECIIEFART, 1744 7 4 3—FH\, 1994 2 14T
BEARO BAWAEO 4 20 X RKEWREIhhbOT, SSC oR4FE I hITH
AL THE LTI Tty REBOER RSB L, BRIKZVOIXY A 7 11400.41CH



FatAC Ao RSO O 3 A 27

4 200
{160 5
1. E
4 120 2
Y 1608
T J [7]
\ s
- ", H 3 H 4140 &
i : Ay \_ g N .
HI S A N AN RN

0
192 28 32 36 40 44 48 52 56 60 64 68 72 76

Fig. 16. Relation between rise-time of SC and sunspot cycle
(1924-76, Kakioka).
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Fig. 17. Relation between storm-range of ssc and sunspot cycle
(1924-76, Kakioka),
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Fig. 18. Relation between storm-range of Sg and sunspot cycle
(1924-76, Kakioka).
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Fig. 21. Seasonal variation of occurrence frequency of ssc
for each sunspot cycle (1868-1975).
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Fig. 23. Seasonal variations of magnitude and rise-time
of SC (1924-81, Kakioka).
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Fig. 24. Diurnal variations of occurrence frequency of ssc,
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Memambetsu, Kakioka and Kanoya).
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Fig. 30. Relation between diurnal variations of occurrence
frequency of the times of beginning of main and last
phase of geomagnetic storms (ssc and Sg) and disturbance
daily variation SD (1924-81, Kakioka).

BET%L, WHEHOPWHEHT T ive Thi IAGA kX 3REMBONERYeH
Tl 8T 5L, MEE LBFLEAEZRL, MASEO BB TRV L b
%, L L Ferraro iz L hi¥, BREORKS 6 o0BMBo AERD, WwThd 135
LT e BAZ L DFHE B VWLV I—HLEHME DLW ENREZIhTH3, &
RITS Mk T 208D %, SC DIRIE 4H (nT) 0 HE{LIL 8~108: LT &
IR HZBR, BETKREL LS, U MEDOR- TG EAELORENAEL, W
b SC @ Ds BRI X2BERADRD, ThbbEisZ D zonal current 23, D;
R IBZFHOBLE/MIC &L > THA h, FRORUTEIEBHC X > THKRELT, BE
beic>THBLLATWEDTHS S5, Ds Bifiic X 5B ARECET5REFORY
LLTEZLRTHELD, h- EREOHBFLCIFELYRIFL WS LERRT
%o

By oL, fEEY WL IchRE B I RS e b O RS T
ThickTRERBCESHLELLTES,



38 % # E 5B

2 E X M@

Ferraro, V.C. A.,, W.C. Parkinson, and H. W. Unthank (1951): Sudden commencements
and sudden impulse in geomagnetism; their hourly frequency at Cheltenham (M.D.),
Tucson, San Juan, Honolulu, Huancayo, and Watheroo, J.G.R. Vol. 56, No. 2, p. 177-
195.

Nagai, M. (1977): Geomagnetic disturbances related to the solar rotation cycle, Solar Ter-
restrial Environmental Research in Japan, Vol. 1, p. 88-90,

Obayashi, T., and J. A. Jacobs (1957): Sudden commencements of magnetic storms and
atmospheric dynamo action, J.G.R. Vol. 62, p. 589-616.

Shirgaoka, A.J., and H. Maeda (1963): Local time dependence of the magnitude of geo-
magnetic-storm sudden commencements, J.G.R. Vol. 68, No. 8, p.2344-2347.

Yokouchi, Y. (1953): Principal magnetic disturbances at Kakioka, 1924-1951. Mem. Kakioka
Mag. Obs., Vol. 6, No. 2, p. 204-248.

Characteristics of the Geomagnetic Storms based
on the Statistical Analysis

by

Masao NAGAI

Abstract

Some characteristics of the geomagnetic storms are statistically investigated by
using the data observed at Kakioka (1924-81), Memambetsu (1958-81) and Kanoya
(1958-81).

Furthermore, similar examinations are carried out for the IAGA’s data of ssc
during the period from 1868 to 1981.

Remarkable results are as follows:

1) Since the sudden commencement is a world-wide phenomenon, there should
be no local time dependence of the occurrence frequency of SC’s. However, there
is an apparent diurnal variation at Kakioka showing a tendency for an early morn-
ing minimum of occurrence of SC’s. This observational result is similar to the
diurnal variation for the TAGA’s data.

2) Magnitude of SC’'s (AH) grows at the night-time, and diminishes at 8-10
hours in local time. Amplitude of diurnal variation of the AH at Memambetsu is
larger than those at Kakioka and Kanoya. These results suggest that the electric
current of Ds (SC) sometimes extends to lower latitude, and makes a cause of local
time dependence of the SC magnitude, even in middle and low latitudes.



