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Abstract: Anomalous radiation of environmental electromagnetic waves is reported as portent of
earthquakes. We have been measuring electromagnetic signals in ELF frequency range all over Japan in
order to predict earthquakes. Because the observed data is very huge, it is difficult to discriminate anomalous
signals manually. In this paper, we propose the method to detect anomalous signals by focusing on errors
between LPC models and observed signals. On the other hand, it is effective to investigate the generation
mechanisms of precursory emissions employing the simultaneous observations both onboard satellite and on
the ground. At the satellite altitude (>400km), it is necessary to estimate the possibility that the ELF radio
waves emitted from the epicenter can be propagated into the upper ionosphere with enough field strength to
be observable. This paper presents some preliminary numerical calculations for field structure of ELF
(223Hz) radio waves between the earth and the ionosphere and in the upper ionosphere up to 1,000km.
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Fig.1 Locations of Epicenter and Observation Site
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Fig.2 Observed data on 14 March 2005
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Fig.3 Observed data on 17 March 2005
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Fig.4 Mean square error from 12 February to 3 March
2005
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Fig.5 Mean square error from 4 March to 23 March
2005
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Fig.8 Electron number density profiles and effective
electron collision frequency profile.
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Fig.10 Typical instantaneous wave field components
for nighttime ionosphere. @ =0°, AZIMUTH=-90°.
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(b) Upward Poynting vectors in daytime conditions
Fig.11 Poynting vectors in vertical directions.
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