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Disturbance Daily Variation of the Earth-Currents at Kakioka

By Kazuo YANAGIHARA

The daily variation on quiet days, Sq, of the earth-currents at Kakioka for a 1l-year period,
1934-1944, were formerly summarized in the Report of the Kakioka Magnetic Observatory(). In
the present paper, some characteristics of the disturbance daily variation, Sp, of the earth-currents
for the same period are given, as follows : —

i) In the mean values Sp and Sx=S-Sq¢ computed for the whole period, there is remarkable
secondary minimum at 10® (Fig.1). The two values are coincident each other in phase, but the
amplitude of the latter is about 4024 of the former.

ii) The change of the amplitude of Si{or Sp) with seasons and years is remarkable in the
diurnal component, but not clear in the semi-diurnal component (Figs. 2 and 4). The appear-
ance of a secondary minimum at 10*» may be uncertain at equinox and sunspot-maximum year,
because of the predominant diurnal component in the same period.

iii) Our result in (i) differs from the well-known conclusion(®, (O that the Sp in earth-currents
is materially a single waye (diurnal ome) as in earth-magnetism. Then, the mean Sa at
Tucson for the period 1932-1942 is computed (Fig. 3). Asit is seen in the figure, especially in the
vector diagram, departures from the diurnal variation in the hours 12h-18% and 3b-7h are remark-
able. Again, the result at watherco® (after Rooney) shows some departures from diurnal
variation.

Generally speaking, the appearance of the secondary minimum is not a local phenomenon at
Kakioka, but seems to be of world-wide character. It may be related to the disturbances of
short period or duration.
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Fig. 1 Disturbance daily variation of earth~ IV LW/OEMThE I HOTLUF Sp OfUDH
current at Kakioka, mean values for 1934-1944,
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Fig. 2 Changes of disturbance daily variation of earth-current at Kakioka,
eastward component, 1934-1944, Winter, Summer and Equinox (left) and
Sunspot-minimum years, 11 years and Sunspot-maximum years (right).

Si+ k% (118, 2H, 1A, 2RH), B (54, 68, 7H, 8A), &#®# (34, 4H, 94
108) ©3FCH}THE2BOEEMCRT, COFEFHHO Si oW T 10" 5o 2 oli/hic

DNTHBE, £+ F - FEHOFCIS{(HELTERE Ok Y, 2DOOBRSERL TR,

BRCEWTREMIcE T 24X, /P A Rl b " FEEBRRE WOl AR iric

BOTW2,

HEEBIC LOTHTT, MU (19344, 19444F) Ty, 114EFH, BAWI(9374, 193845
o4& Sa GE2FEYS) tonwTik, COENTEZRGNOEA LT 2L, B, #X O
CHYT %, £, B, KX ERALSB/NY, 11858, BANOIRETESESLOA/ORICHEIL
B OBRELE BOKEOTEHHEL LOoTREEFE LKOM TH D, XKL A¥#Ho S, © 10t

Table 1.
L D | i . .
{ cors s Sunspot-min. | means for | Sunspot-max.
i Winter | Summer | Equinox posdlin 1l years years
Daily maximum
range, mV/km | 68,2 75.2 87.5 63.3 77.0 84.4

(EW- Component)




52

m om -

Tt 3{HE, 5 HOEROATHOKE 3 OEEFICOWTTEL TH 2 RICR T, (& B ORE2:

Table 2.

@ A FfEhs 50mV/kmBUF

Monthly mean values of

1 | 1
daily maximum range, mV/km | °0-60 | 60-70 ) 70-80

Mean values of S-Sq
at 10h, mV/km

Numbers of month

+1r

3 |
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Fig. 3 Harmonic dials for diurnal (24-hcurly) andsemi-diurnal
(12-hourly) sine-waves in the disturbance daily variation of
eastward component of earth-current at Kakioka S,=8—5,,1934
-1944. Winter, Summer and Equinox (left)and Sunspot-minimum
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Fig. 4 Disturbance daily variation of
earth-current at Tucson, S4=5-—3S,
mean values for 1932-1942,
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