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Table 1  The location of each observatory in geographic and geomagnetic coordin-
ates.

Geographic Geomagnetic
Observatory Latitude Longitude Latitude Longitude
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Kanoya (KNY) SI"25"14°N 1307 52°S6°E 21.2° 200.1°
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Fig. 1 Mean daily variations of the horizontal magnetic vector at three observato-
ries, 1958-1992. Each vector is rotated by 90 degrees to express the overhead
equivalent current.
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Fig. 2 Eigenvalues of the leading ten principal components. The ordinate on the
right side of the figure indicates the corresponding percentage variance.
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Fig. 3 Eigenvector of the first principal component expressed by equivalent over-
head current vectors.
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Fig. 4 Coefficient of the first principal component on each day (dot). Monthly
means and yearly means are indicated by thin and thick sold line, respectively.
The monthly mean value was calculated only when data of more than three days
are available in the month,
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Fig. 5 Yearly mean values of the International Sunspot Number, 1958-1992.
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Fig. 6 Coefficient of the first principal component averaged over each month. Solid
line shows the means of all the years. Dashed line and dotted line show the means
of the solar active years (1958-61, 1967-72, 1978-83, 1989-92) and solar quiet
years (1962-66, 1973-77, 1984-88), respectively.
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Fig. 7 Same as Fig. 3 but for the second principal component.
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Fig. 8 Same as Fig. 4 but for the second principal component.
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Fig. 9 Same as Fig. 6 but for the second principal component.
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Fig. 10 Same as Fig. 3 but for the third principal component.
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Fig. 11 Same as Fig. 4 but for the third principal component.
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Fig. 13 Demonstration of daily equivalent current pattern in the case that the first,
second. and third principal component have a large coefficient (top, middle, and
bottom panels, respectively). Each pattern is derived from the mean daily pattern
(Fig. 1) superposed by each component vectors with the coefficient + o (left
panels) and — & (right panels).
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Time Change of the Geomagnetic Daily Variation
at Kakioka, Memambetsu, and Kanoya

by
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Abstract

The day-to-day change of the geomagnetic daily variation at Kakioka,
Memambetsu, and Kanoya is decomposed into several patterns by using the
method of the principal component analysis. As a result, the first component
represents the fluctuation of the intensity of the Sg-current vortex in the
ionosphere, whose amplitude varies in both the annual and 11-year cycle. The
cause of this variation is attributed to the fluctuation of dynamo current due to the
diurnal tidal wind. The eigenvector of the second component consists of a pair of
current vortices on both sides of the noon, which is interpreted as the dynamo-
current fluctuation associated with the semi-diurnal tide. The third component,
whose current pattern and time variation are quite different from those of the
leading two components, is probably caused by the ionospheric currents originated
in the polar region. The method introduced here can be used for more precise
description of the pattern fluctuations of equivalent currents than the analysis on
the basis of movements of the Sg foci.



