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Construction of an online broadband seismic station in Okinoshima, Kochi prefecture

Hrpf—" - &% @2 - BEHHAS - DNE—K

Shinichi S. TANAKA*", Takehiko MORI*, Chikaaki FUJITA* and Kazushige OBARA*

Abstract

To detect seismic waves from a shallow very low-frequency earthquake, we constructed an online
broadband seismic station on the island of Okinoshima, Kochi prefecture. We started with a preliminary
investigation on the island. From a preliminary investigation, it was recognized that an Okinoshima ele-
mentary school was well suited as the seismic station site. Because a precursory event occurred, we de-
ployed a temporary broadband seismometer on the foundation of the gymnasium of the school. Howev-
er, the observed horizontal component data included large amplitude noises at low-frequency bands
under strong wind conditions. Our interpretation was that the noise was likely caused by the ground
motion of soft sediment coupled with vibration of the building structure of the gymnasium. Therefore,
we designed a seismic observation station for a broadband seismometer by using a sectional manhole in-
stalled in a solid concrete foundation on the base rock. This seismic station was constructed at the edge
of the playground of the school. To compare recorded data between the permanent and temporary sta-
tions, we performed simultaneous observation for about 1 month. Though the new station was only
100 m away from the temporary station, the vertical and horizontal noise components under strong wind
conditions had very small amplitudes at the new station compared with those at the temporary station.
In particular, an FFT analysis of the noise of horizontal components at the permanent station indicated
that the power across all frequency bands was less than 1/10 that of the temporary station. Therefore,
the new station can detect vertical and horizontal seismic waves from shallow very low-frequency earth-
quakes. In the future, it will be necessary to consider the environmental conditions around the observa-
tion location for installing a broadband seismometer. One month after installing the new Okinoshima
seismometer, we discovered a small amount of water leakage into the manhole due to a few gaps present
at a manhole joint. We filled the gaps with thin acrylic board and strong high-strength adhesive, and no
further water leakage was observed. To deal with any problems that arise, periodic inspection after the
construction of a seismic station is important.

Key words : Broadband seismometer, Constructed seismic station, Low-frequency band noise, Sectional
type manhole
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