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Abstract: Using three-components geomagnetic data from a permanent geomagnetic observatory in Icheon, we have
computed the power spectrum of each geomagnetic component, amplitude, phase and estimation error of transfer function
for each day in the 6 months period July 2002~December 2002. The temporal variations of power spectrum have random
appearances with repeating relative strong and weak magnitude, which is considered as solar activities. However, there is
no clear long-term trend. In the case of amplitude, phase and error of transfer function, even though there are some
random patterns over the periods of 1000s and under 100s, they seem to be comparatively stable without manifest
temporal changes. Futhermore, we have estimated electrical field by assuming P’ spherical harmonics and then calculated
the approximated apparent resistivity for each day. As a result, the variations of resistivity depend on the temporal
magnitude of spectral power in horizontal magnetic fields rather than hydrological changes in near surface. '
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Fig. 1. Normalized amplitude spectra of geomagnetic field for day-to-day variations over the broad period bands. Each panel
shows the normalized one of (a) H, (northward), (b) H, (eastward) and (c) H; (vertical) field, respectively.
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Fig. 2. The daily variations in the amplitude, phase and coherency of induction arrow. The amplitude and phase show some-
what random patterns over the period of 1000 s and under the period of 100 s.
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Fig. 3. Low-pass filtered variations in amplitude and phase of induction arrow. A median filter of dimensions 5 (in the period
direction) and 11 (in time direction) was applied to the upper two panels of Fig. 2.
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Fig. 4. Daily error variations in amplitude and phase of induction arrow. For periods over 1000 s, day to day variations are

essentially random.
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Fig. 5. Daily estimates of approximated resistivity and phase in both mode (ZX and ZY), assuming electrical field to be P?

zonal harmonic source.
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Fig. 6. Deviation of the daily resistivity computed from Fig. 5; (a) in ZX mode and (b) in ZY mode. Residuals are normalized
by the long-term average and are expressed in percent. The figure thus gives variations of log approximated resistivity.
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Fig. 7. Low-pass filtered variations in log resistivity expressed in percent; (a) ZX mode and (b) ZY mode. A median filter of
dimensions 5 (in the period direction) and 11 (in time direction) was applied to the normalized residuals of Fig. 6.
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