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SECULAR CHANGES IN THE GEOMAGNETIC TOTAL FORCE
IN HOKURIKU, KINKI AND CHUGOKU DISTRICTS, JAPAN

By Shinya SAKANAKA, Norihiko SUMITOMO and Naoto OSHIMAN

Synopsis

We have been continuing observation of the geomagnetic total force at five stations
in Hokuriku, Kinki and Chugoku districts.

Observed data are often contaminated by artificial noises which are caused by
leakage current from eclectric railways. In order to plausibly detect secular anomalies
related to tectonic activity from noisy data, we try to reduce noises using the running
mean method and examine how many data interval is most suitable for the running
mean. We conclude that a 40~-minute running mean interval is most desirable for reduc-
ing noises due to leakage current contamination, but leaving natural signals.

From simple differences between Tottori (TOT) and Amagase (AMG), we find an
offset of the data amounted up to 5nT attributed to influence of electric trains. The ex-
istence of such an offset is a significant problem in investigation of anomalous secular
variation.

Based on recent data from 1992 to 1995, we show a regional trend of the secular
variation around Hokuriku, Kinki and Chugoku districts. First we mention that the
post anomaly possibly related to Off Noto earthquake in 1993 is almost settled. Second-
ly it is pointed out that the rate of secular change at Sabae (SBE) is anomalously large
compared with the standard rate of surrounding areas, although causes of the anomaly
are not identified.
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Fig. 1 Locations of observation sites.
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Fig. 2 An example of daily variation in the geomagnetic total force observed at Sabae
(SBE). (a) Raw data. (b) Revised data. 88 deficient data are removed from 1440
data and linearly interpolated.
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Fig. 3 An example of daily variations in the geomagnetic
total force of a quiet day at AMG and SBE.
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Fig. 4 Changes of the correlation coefficient between SBE
and AMG for the data in which artificial noises are
filtered out using the running mean with various
time windows.
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Fig. 5 Characteristics of spectra in the geomagnetic changes including artificial noises at
(a) AMG and (b) SBE with logarithmic scales. Both spectra have their own corner
frequencies by which geomagnetic natural noises are discriminated from artificial
noises.
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Fig. 7 Daily variations of standard deviations of artificial noises parti-

tioned by 31 data window which is shifted at every minute through
a day. Standard deviations in the night time seem smaller than
those in the daytime at AMG, while such changes of the standard
deviations at SBE are not recognized.
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Fig. 8 Daily variations of smoothed data by running mean
with 41-minute time window at AMG and SBE.
Upper (a) shows an example of a quiet day.
Lower (b) shows an example of a disturbed day.
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Fig. 9 Systematic changes of simple difference in the
geomagnetic total force between AMG and TOT.
Hourly mean values are used. An offset in the differ-
ence can be clearly recognized in the night time
around 0 : 00 to 5 : 00, when the train stops around
AMG..
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Fig. 10 Secular variations in the geomagnetic total force at
HRJ, NAM related to TOT from 1986 to 1995. An
earthquake of M6.6 occurred 30km north from HRJ
in 1993,
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Fig. 11 Secular variations at KAK from 1992 to 1995.
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Fig. 12 Secular variation at TOT, AMG, SBE, NAM and
HRJ related to KAK from the beginning of 1992 to
the end of 1995. 5-day mean data are used.
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Fig. 13 Secular variation at TOT, AMG, SBE, NAM and HRJ related to KAK from the be-
ginning of 1992 to the end of 1995, 1-month mean data are used. Fitting lines and
rates of changes are also shown.
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Fig. 14 Seasonal variations in the geomagnetic total force at
each station related to KAK.
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