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A Study on Temporal Variations of Geomagnetic Transfer Functions and
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Abstract: We analyzed a total of six months of geomagnetic data obtained at Cheonyang observatory, which is operated
by Korean Meteorological Administration, to monitor earthquake precursors. Geomagnetic transfer functions (GTFs) and
polarization values, which reflect the time-variations of the resistivity of subsurface, were estimated from 3-component
geomagnetic data. The time-variant fluctuations were compared with the earthquake events occurred in the same period.
Now that the daily GTFs show fairly irregular variations, we can not identify any correlation with the already occurred
earthquakes and Kp index. On the other hand, we detect clear increases of the Ultra-Low-Frequency (ULF) band
polarization values before the earthquakes, but the similar features are also observed even though the earthquake did not
occur. This result may indicate that these time-variations are not just due to the earthquake precursor. For further
understanding about these results, we need to investigate the relationship between the previous earthquake events and the
geomagnetic data of other observatories.

Keywords: geomagnetic field, 3-component geomagnetic fields, geomagnetic transfer function, polarization analysis,
earthquake precursor
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Fig. 1. Temporal variations of geomagnetic transfer functions A and B with error bars for the period of (a) 315 s, (b) 631 s,
and (c) 1260 s at the Cheongyang observatory. Solid and dotted lines in the four upper panels indicate the average and one stan-
dard deviation of each component. The earthquakes occurred within 200 km from the Cheongyang observatory are displayed.

The lowest panel shows the daily averages of Kp index.
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Fig. 1. Continued.
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Fig. 2. The map showing the earthquakes occurred within
200 km from the Cheongyang observatory (site CHY) dur-
ing March to August 2009. The solid lines indicate major
tectonic boundaries of the southern Korean Peninsula. The
Kanoya observatory (site KNY) is a fixed permanent obser-
vatory operated by Japan Meterological Agency. The num-
ber in the map indicate the occurred earthquake event
number listed in Table 1.
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Table 1. The earthquakes occurred within 200 km from the Cheongyang observatory during March to August 2009, with epi-
center, magnitude, focal depth, and distance from the Cheongyang observatory to epicenter. The earthquake No. 3 has the larg-
est magnitude, while No. 5 and 6 are the first and second nearest earthquakes occurred around the observatory. The earthquake

No. 4 is thought of as the aftershock of the earthquake No. 3

No. Julian Day Latitude Longitude Magnitude Depth (km) Distance (km)
1 92 125.89 37.59 32 14.6 160.5
2 111 12823 3543 22 13.1 162.3
3 121 128.71 36.56 39 11.6 167.6
4 122 128.70 36.55 29 6.9 166.7
5 134 127.13 36.23 24 6.0 293
6 135 12641 36.57 2.6 5.8 45.6
7 165 126.77 36.84 22 4.8 52.6
8 166 124.89 36.20 23 7.6 1775
9 171 126.62 38.04 25 23 187.1
10 179 12825 35.76 3.1 153 143.3
11 180 125.96 37.11 29 11.7 114.6
12 211 126.32 35.94 2.8 3.8 67.7
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Fig. 4. Temporal polarization results (HzHx and Hz/Hy) for the period of (a) 109 s and (b) 123 s at the Cheongyang observa-
tory, before applying standardization. The earthquakes occurred within 200 km from the Cheongyang observatory are displayed.
The lowest panel shows the daily averages of Kp index. The vertical arrows indicate anomalous peaks associated with earth-

quake occurrences.
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Fig. 5. Temporal polarization results (Hz/Hx and Hz/Hy) for the period of (a) 109 s and (b) 123 s at the Cheongyang observa-
tory, after applying standardization. The earthquakes occurred within 200 km from the Cheongyang observatory are displayed.
The lowest panel shows the daily averages of Kp index. The vertical arrows indicate anomalous peaks associated with earth-

quake occurrences.
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Fig. 6. Temporal polarization results (Hz/Hx and Hz/Hy) for the period of (a) 109 s and (b) 123 s at the Kanoya observatory,
after applying standardization. The earthquakes occurred within 200 km from the Kanoya observatory are displayed. The lowest

panel shows the daily averages of Kp index.
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