O 04

HWBICH) EBRIBERONSNS

FINIE
Electromagentic Phenomena Associated with Earthquakes
Masashi Hayakawa
Abstract

There have been accumulated a lot of evidences on the presences of electromagnetic phenomena
associated with earthquakes. This report reviews these seismo-electromagnetic phenomena
taking place not only in the lithosphere, but also in the atmosphere and ionosphere.
Observational results and also theoretical hypotheses are presented, and we finally suggest the

importance of a new science field, “Lithosphere-atmosphere-ionosphre coupling”.
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Table 1 Classification of observation methods of seismo - electromagnetic phenomena
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Fig.1 Temporal evolution of LF radio noise (§1kHz) associated with an earthquake.
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Table 2 Summary of ULF emissions accosicated with large earthquakes.
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Fig.2 Temporal evolution of ULF emissions (0.01Hz) for the Loma-Prieta earthquake.
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Fig.3 Temporal evolution of ULF activity and geomagnetic activity for the Guam earthquake.
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Fig. 4 Temporal evolution of ULF polarization (Z/H)
(at 0.01Hz)for the Guam earthquake.
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Fig. 7 Schematic illustration on the VLF subionospheric propagation anomaly due

to the seismo—-ionospheric perturebation.
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Fig. 8 (a) Relative location of VLF transmitter (at Tsushima) and a receiving point (Inubo).

The epicenter is givin by a cross. (b) Sequential plot of the diurnal variation of phase

at Inubo. Seismic effect appears as significant changes in terminator times.
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Fig. 9 Network of VLF receivers in Japan (7 observing stations). At each station we observe
3 VLF transmitters (from China, Hawaii and Australia) and 1 LF transmitter (JJY).
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Fig.10 Schematic illustration of possible channels of the lithosphere — atmosphere —

ionosphere coupling.
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