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A wavelet analysis for retrieving the long-term trend of volcanic geomagnetic field variations

Masahiro Sasaoka, Akira Yamazaki (Kakioka Magnetic Observatory, Japan Meteorological Agency),

Takao Koyama (Earthquake Research Institute, The University of Tokyo)

Abstract

The long-term trend of the volcanic geomagnetic field variations was investigated by using a wavelet
analysis for the observation of the stations on Miyakejima Island. Using the wavelet analysis retrieves the
long-term trend by segregating the short-term variations attributed to such as the magnetic disturbances. A
comparison of the wavelet method with the previous works shows similar variations in their long-term trends
with the volcanic activity. Then there is likely to be little discrepancy between the trend retrieved by the
wavelet analysis and those retrieved by each previous work during the periods with greater frequency of the
disturbance. The difference between the methods is marked by a difference in the processing based on the

reference data during those severe disturbance periods.
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Fig.l A sketch

multiresolution for geomagnetic data arranged in a

conceptual of  wavelet
matrix of 24 (time-abscissa) x 368 (day-ordinate) to
decompose into higher and lower frequencies: H1,
H2, H3, H4, and L4. Used wavelet support lengths

for Time and Day-axises are 12 and 20, respectively.
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Fig.2 A procedure of retrieving the long-term trend.
Daubechies wavelet decomposition in Figure 1 is
applied to the subtraction between the volcano site and
the reference site. The subtraction between the results of
the two processes @ and @ reads to the magnetic

field variation with the volcano activity.
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Fig.4 Variation of geomagnetic
one hour value at (a) the
reference site Kozushima and (b)
the difference Kananso -
Kozushima during March 2001 -
February 2002.
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Fig.5 The wavelet decomposed
Variation of geomagnetic one
hour value at Kananso for (a) the
process D and (b) the process @
in Figure 2 during March 2001 -
February  2002. (¢) The
difference between the variations

aand b.
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Fig.6 variation of geomagnetic one hour
value at (a) Sonei-Bokujo and (b)
Shinmio-lke-Ato-2  after the wavelet
analysis, and at (c) Sonei-Bokujo after
additional adjustments for the annual
variation and the path change of the

Kuroshio.
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Fig.7 Variation on analysis of one hour
value at Kananso during March 1 -
December 25, 2001. Comparisons of (a)
Figure 5c (red line) with 24-hour
running average of Figure 4b, (b) Figure
5¢ (red line) with the stochastic
difference method, and (c) Figure 5c¢ (red

line) with the Kalman-filter method.





