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K Indices at Syowa Station, Antarcitica
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Abstract

Range determination for K indices at Syowa Station (69°00'S, 35°39E) is briefly
discussed first, then the obtained values of K indices for about a year (from Feb. 8, 1959
to Jan. 9, 1960) are tabulated. Some discussions are also given, especially on the seasonal
variation of regression coefficient of Ksyowa to K,, which was known from correlation

between Ksyowa and K, for the period.

1. Introductory note: A flux-gate type self-recording magnetograph was set up at
Syowa Station of the Japanese Antarctic Research Expedition. The magnetograph con-
sists of three detector coils with small cores of molybdenum-permalloy for detecting
geomagnetic three components, three parallel circuits of amplifier and three electronic
recorders of self-balancing type (Fig. 1).

The observatory was built up near the north shore of East Ongul Island. Geo-
magnetic field at the locality is somewhat disturbed by magnetization of rocks, but as far
as possible the least disturbed place was selected on land. Magnetic three components
and a temperature curve are recorded on each separated recording chart of 15 cm in width,
therefore even on most disturbed days, no confusion and mixing occurs among the curves,
which are usually serious on the oridinary optical magnetograms during severe magnetic
storms. The routine observation was commenced on Feb. 8, 1959, and is still being

continued.
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Fig. 1. An amplifier (at the middle row) Fig. 2. Distribution of occurrence frequency of

and three recorders (at right hand side) K; (K at Syowa), where the minimum range
with a power source (at the lowest row), for Ks=9 is provisionally adopted to be 2000 y
set up at a corner of the living hut. or 2500 7.

2. Ranges for K indices at Syowa Station: The 181 day records of horizontal
force H, declination change multiplied by H, and vertical force Z were used for determ-
ing K-index range. Three different values for minimum range of K=9, namely 1500 7,
2000 7, and 2500 y were tested to examine the ‘distribution pattern of K indices.

The result is shown in Fig. 2, where full circles and full line denote the occurrence
probability of K indices in case of 2500y, while the hollow circles connected by dotted
line represent that in case of 2000y. The former, as shown in Fig. 2, agrees better
than the latter with the general distribution pattern. Thus, value of 2500 y was adopted
as the minimum range of K=9 at this place. Consequently, the minimum ranges for

each K index at Syowa Station were determined as follows.
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3. K indices at Syowa Station: K indices for 1959 at Syowa Station are given in
Table 1. As a rule, each index was obtained by the range of the maximum deviated
component of the three, but the index values for the period when one or two of the
three were missed are given in italics in the table.

4. Some statistical results: i) Distribution of K indices at Syowa station (Kj).

The total distribution pattern of K; is shown in Fig. 3. The maximum occurrence

frequency is found around K;=2-3, and K;=5 or 6 has still fairly large frequency of
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occurrence. This is in agreement with the general tendency of the distribution for the

period of high solar activity?.

Fig. 4 represenfs the same kinds
of distributions of K;, obtained for
individual three-hour intervals. There

500

is a remarkable difference in the types
of distribution of K; at different local
times. In daytime, from 9h to 21h 290
1t, .frequency of occurrence has a

maximum around K;=2, and it de-

L

creases rapidly with increase of K;. At 0o 1 2 3 4 5 & 7 8 9§ ks

night time, from 21h to 9h It, how- Fig. 3. Total distributition pattern of K.
ever, instead of falling from K;=2 with increase of K;, the freqency shows a tendency
to increase to a maximum around K,=4, and it results in a marked rightward shift of

the distribution pattern.
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Fig. 4. Local time dependence of the distribution pattern of K.

The above-mentioned distributions in one year data are not so smooth naturally,
but their general tendency is still quite similar to that known so far, showing that the
geomagnetic activity at Syowa Station in night time is characteristically higher than that
in daytime as is so at other high latitude stations®.

ii) Relationship between K; and K,

The variation of K; was compared with that of K, and Kxakioka for the period
from February to December 1959, as is shown in Fig. 5.

A good parallelism in the changes in K; and K, may be noticed. Considering that
K, is determined ‘mostly_ by the northern high latitude data and K; by a southern auroral
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Fig. 5. K indices at Syowa Station during IGC with Kp and K at Kakioka, Japan.
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zone station’s data, these two localities being apart from each other some 15,000 km, this

good agreement is rather surprising.

In order to repersent the relationship
quantitatively, correlation and regression
coefficients between K, and K; are com-
puted. Fig. 6 illustrates the seasonal vari-
ations of correlation coefficient between K,
and K, and regression coefficient of K; to
K, (BK:K,).
figure that a seasonal feature of regression
coefficient (BK;K,) is appreciable, though

It may be noticed in the

the correlation coefficient (7k,;k,) has no
remarkable seasonal changes, being a little
dispersed around the mean value of 0.75
through the year. Pk;k, takes a broad max-
imum around June solstice, which gradually
decreases towards December solstice.
Besides, there is a systematic change of mean
K; at K,=0, i. e., the mean K represented
by the intersection of regression lines with
ordinate of K,=0, on K;—K, diagram,
the ‘phase of which is inverse to the change
of Brk,.

Ks(Kp=0)

Fig. 7. Correlation between regression coef-
ficient and K; (Kp=0).

FMAMUJ J ASOND

r
1

Fig. 6. Seasonal variations of correlation
coefficient Cupper) and regression coeflicient
(lower) between K; and Kp.

The relation of Bk.x, with K;(K,=0),
linear as shown in Fig. 7, indicates that
all regression lines can be drawn through
a characteristic point, the position of which
is given, on K;—K, diagram, by
Ks(Kp=0)iﬁKst_Ks(Kp=0)J'6K3K:o

PE:Kp; —PK:Kyi

Ksz
=4.3

_ Ks(Kp=0)i_Ks(KP=O)j

K
P ﬁKstj _BKsti

=4.7

where the regression lines of each month

are represented by general forms as
Ksi=BKsti (Kp _m +PI§-
It may be concluded that small per-

turbations (K=4.5) around June solstice occur in the northern auroral zone without (or

with very small) corresponding disturbances in the southern auroral zone, but the

magnitude of disturbances in the southern auroral zone during severe storminess tends to
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overcome that of northern auroral zone. In other words, the small perturbation in the

Ks summer (sunlit) auroral zone is larger
9 - -

than that in winter (dark) auroral zone,
while the severe disturbance contrarily
is larger in summer than in winter.
This may mean that the magnetic
activities do not change seasonally as a
whole, but the changing mode depends
on the storminess, as schematically
illustrated in Fig. 8.

5. Concluding remarks: The
conclusion stated avove, however, may

"involve some ambiguity, due to the

fact that the K, means activities averag-

ing around the northern auroral zone,
Fig. 8. Schematic diagram of seasonal change while K; represents those in only one

of regression lines. station in the southern auroral zone.
But, the effect of averaging operation for K in the northern auroral zone is only an
addition of some constant value to Pk,x,, when the diminution effect of K by averaging
operation can be regarded as statistically independent of activity, and then, the result
stated may not be seriously affected.

It is quite curious that, in severe storminess, the sunlit auroral zone is less active
than the dark one, considering that the ionospheric condition is much more favorable for
inducing the electric current in the former than in the latter, when viewed from the
standpoint of the conductivity distribution in the normal ionosphere. An attempt to
interpret the seasonal change of Pk;x, may encounter a difficulty, unless the change of
original disturbing agent, regardless of its origin, onto the two auroral zones is taken
into cosideration. Further research is desirable on the partition of the external disturbing
agent onto each auroral zone, which may be closely connected with mechanism of the
earth storms®.
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