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Statistical characteristics for magnetic disturbance concerned with geomagnetic total intensity
observations on volcano
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Abstract

Statistical characteristics of magnetic disturbance were investigated by using K-index for the observation
during 1992 - 2010 at the Kakioka Magnetic Observatory, Japan Meteorological Agency. It is found that the
periodicities of six-months and four-months in monthly statistics (the mean, standard deviation, and skewness)
of the K-index one-day sum are strictly dependent on those of mean difference between international five quiet
and disturbed days; and the skewness of the monthly distributions equals zero statistically at around the
K-index criteria values for geomagnetic quiet and disturbed days. The base-line of geomagnetic H component is
also found using the linear relation of the monthly mean and standard deviation at Kakioka during 2001 and
during 2009, which shows good agreement with the standard base-line on data of all international five quiet

days of previous five years.
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Sugiura, M., and S. Hendricks, Provisional hourly values of equatorial Dst for 1961, 1962 and 1963, NASA
Tech. note D-4047, 1967.
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Table 1: A comparison of found modified base-line (BL), standard BL, and
median at night (0:00-4:00LT) at KAK during 2001 and during 2009.

modified BL standard BL median at night
(nT) (nT) (nT)

2001 30012.4 | 30012.7 30015.4
2009 29983.1 | 29983.4 29982.6
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Fig.1 Variation of geomagnetic one-day value at Izu-Tobu (ITB) during March 2011 —
December 2011. Black and red lines correspond to the total field difference Izu-Tobu —
Kakioka (KAK) and Izu-Tobu after correction for the difference of declination (D) and

inclination (1) between compared station and the reference station, respectively.
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Fig.2 Histogram plot of frequency distribution of the K-index one-day sum at Memanbetsu (MMB)
during (above) May 2001 and during (bottom) May 2009.
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Fig.3 Autocorrelogram of monthly statistics on the K-index one-day sum for each year
during 1992 - 2010: (above left) the mean, (above right) standard deviation (o), (bottom
left) skewness, and (bottom right) mean difference between international five quiet and

disturbed days.
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Fig.4 Scatter plot and its linear relation of (above) the monthly mean and standard deviation (o), and (bottom) the
monthly mean and skewness on the K-index one-day sum at (left) Memanbetsu (MMB), (middle) Kakioka

(KAK), and (right) Kanoya (KNY) during 1992 — 2010.
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Fig.5 Linear relation between the monthly mean and skewness of the K-index one-day sum on (left) full data
set, (middle) data without international five quiet and disturbed days, and (right) data without international
five disturbed days at MMB (blue line), KAK (red line), and KNY (green line) during 1992 — 2010.
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Fig.6 Variation of one-hour value of geomagnetic H component (black line) and standard base-line
(red line) from all international five quiet days of previous five years at KAK during (left) April
2001 and during (right) April 2009.
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Fig.7 Variation of monthly value of found modified base-line (red line), median at night (blue line),
and standard base-line (black line) for geomagnetic H component at KAK during (left) 2001 and
during (right) 20009.
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