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Seismology in a system of the atmosphere, ocean and solid Earth

# Kiwamu Nishida[1]
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It has long been believed that only large earthquakes excite free oscillations of the solid Earth. In 1998 a few Japanes
groups reported existence of Earth’s background free oscillations even on seismically quiet days. The excited modes are alma
exclusively fundamental spheroidal modes with amplitudes of about 0.5 nGal. These features suggest that the backgrour
free oscillations are excited persistently by random disturbances globally distributed near the Earth’ surface. The intensitie
of these modes clearly show annual and semiannual variations with the largest peak in July and a secondary peak in Janua
The observed amplitudes of some modes are anomalously large relative to the adjacent modes. These are the modes that
theoretically expected to be coupled with the acoustic modes of the atmospheric free oscillations. All of these features sugge:
that atmospheric disturbance is one of the most likely excitation sources of this phenomenon. Shortly after the discovery, som
groups proposed an oceanic excitation mechanism. This mechanism is based on three observations; (1) The typical frequency
Earth’s background free oscillations of about 0.01 Hz coincides with that of ocean bottom pressure sensors. (2) The excitatio
sources are dominated in the north Pacific ocean in winter of the northern hemisphere and in the southern hemisphere ne
the South Pole in winter of the southern hemisphere. The source distribution is consistent with oceanic wave height data. (3
Pessistent excitaion of Love waves suggest that the most likely excitation source is shear traction acting on a sea-bottom horizc
due to linear topographic coupling of infragravity waves. The phenomena of background free oscillations should be understoot
as those in a single system of the atmosphere, ocean and solid Earth.
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