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On the Relations between the Variations of Earth
Potential Gradient and Terrestrial Magnetism.®
By M. HIRAYAMA.

2. Method of Investigation and the Results

Variations appeared in the chart records were
classified into periodic and aperiodic variations. The
amplitude and period of the former were determined as
the respective averages of a group of periodic variations.
Those of the latter were regarded as the averages of AB
and BC for amplitude, and the time interval AC for
period (see Fig. 2). The amplitudes and periods thus
defined were read from the chart records. However,
there were not a few aperiodic variations that were
difficult to distinguish them from periodic variations as
manifested in Fig. 2. The close resemblance of the two
emerged especially in the variations with periods longer
than 60 min.

(1) Bulletin of the Central Meteorological Observatory
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Fig. 2 (No captions were given in the original text.)

Because it is 3 minutes per mm for the
geomagnetic variations and 4 minutes for the geoelectric
potential difference on normal-run chart records,
rapid-run chart records were used for variations with
periods shorter than 3 minutes. (On the 4 international
days per month, it is 1 minute per 4 mm for both
geomagnetic and geoelectric variations in the case of
rapid-run chart records.)
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dash-dotted = westward geoelectric component
solid = horizontal geomagnetic force
dotted = vertical geomagnetic component

Fig. 3 This figure shows the averaged daily variations on
January 5 and February 17. The x-axis is in hours
while y-axes are in nT (left) and mV/km (right),
respectively.

It is also shown in Fig. 3 that the daily variations
of the westward geoelectric component are similar to
those of the horizontal geomagnetic force and the vertical
geomagnetic component with small and negligible phase
differences, respectively. This made me to complement
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the result by harmonic analysis of long-period variations
on very quiet days, since the periods longer than 2 hours
could not be read directly from the chart records.

T

Fig. 4(a) The abscissa is period [min] while the ordinate
is the magnetotelluric impedance [mV/(km + nT)]
determined from the aperiodic variations (see Table
1b). (No captions were given in the original text.)
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Fig. 4(b) Same as Fig. 4(a) but for the periodic variations
(see Table 1a). (No captions were given in the
original text.)

Figures 4(a) and 4(b) show the relationship
between the ratio (Ey / Hy) and the period (T) (the average
of the periods of E, and Hy), where E, and Hy denote the
amplitudes of the westward geoelectric component and
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the horizontal geomagnetic force determined by the
above-mentioned method. Next, the periods were
pertinently binned so as to calculate the averages of the
amplitude ratios and periods within each bin. Tables la
and 1b show the result of the calculation, from which the
respective solid lines in Figs. 4(b) and 4(a) were drawn.

Table 1a (for periodic variations)
 — ® A E Tk

range (570 <5 |5—|0 | 10-15 | 15-20 | 20-80 | 30-40 | 40-50_| 50-60 | G0-70 | 70-80 | 80<
PG | 39 | &1 | 126 | 184 | 254 | 540 | 467 | 554 | 650 | 753 | 916G

msut(%'f%:;} 199| 146| 110 | 100 | 093 | 081 075 | 072 | 064 | 060 ‘0-91

Table 1b (for aperiodic variations)
# o— @ OF &g

range (57} <10 10-20 | 20-30 | 30-40 | 40-60 | 60-80 | 80-120 120 <

P ARCE) i 160 285 850 521 693 1041 1689
pe(i)) | ve2 | 1m | ow oss | 071 | 0w | 0% 041

* The rows of both tables are period ranges [min], mean
periods [min] and averaged ratios [mV(km + nT)] from
top to bottom, respectively.

Table 2 shows the result of the harmonic
analysis using quiet days. Here, Aand B are calculated
from the averaged data on relatively quiet days. The
former denotes the averages of 19 days from September
through November, while the latter corresponds to those
of 21 days from December through February.

Table2
i = 7
I (511 [q 2]
""-—.._\\
A 0:32| 0-15| 0-55| 0-43| 0-24| 022
B 076069, 0:37{0-34[0-37| 0’10
Sept. 10 | 0'58/0'15| 0:30| 0-05| 0-21| 0-21
May 26 0-54| 0-43[ 027/ 0-35/ 0'31| 0-30
2= ¥ | 055/0:36|0-37| 029 0-28| 0-21

40| 48| 60| 80120/ 240

* The numbers are the magnetotelluric impedance. The
first row is period in hour. Refer to the text for Aand
B. The last row lists the averaged impedance.
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Tables 1a, 1b and 2. It seems that every data point lies
on the same straight line as shown in Fig. 5.
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Fig. 5 A log-log plot of the estimated magnetotelluric
impedance [mV/(km « nT)] against period [min]. The
ratios listed in both Table 1 and 2 were used. (No
captions were given in the original text.)
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results of the harmonic analysis.
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