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ABSTRACT ‘

Obvious infrasonic waves were observed by nine low-frequency microphones installed by Japan Meteorological Agency
for monitoring of five active volcanoes in Hokkaido whgn the Tokachi-oki Earthquake in 2003 occurred. They were
concluded to be emitted by vertical ground motion just under the observation points, because they emerged at the same time
‘with the ground motion, and have similar waveforms and spectra structure with those of the vertiéal ground motion. It is
intensely suggested that the efficiency of radiation of infrasound by grox‘md motion is lower than the theory in low frequency
(<10Hz). Infrasonic coda wave which continued a long time after the ground motion attenuated was observed for the first
time. It is difficult to consider that it was emitted by vertical ground motion at that time because ground motion was very
weak then. We consider that it was mainly composed by following mechanism : at first infrasonic waves were generated in
wide area by intense ground motion of the main shock, and then they propagated horizontally in every direction in sonic
speed and reached the observation points one after another. So observed waveforms were considered to be superposition of
them. A long-period atmospheric pressure wave generated by vertical displacemeht, which is similar to one observed
associated with the 1964 Alaska Earthquake, was not observed this time.
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Fig.1 Location of the epicenter of the Tokachi-oki Earthquake in 2003 and five active volcanoes in Hokkaido at
which low-frequency microphones are installed for monitoring by Japan Meteorological Agency.
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them from the epicenter of the Tokachi-oki Earthquake in 2003.

Location of low-frequency microphones installed at five active volcanoes in Hokkaido, and distances of
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Fig.2 Infrasonic records at the time of the Tokachi-oki Earthquake in 2003 obtained by all low-frequency microphones for
volcano monitoring in Hokkaido. The record of KOM-SKB is omitted because it was in trouble of sensor at that time.
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Fig.3 Directivity of a plane and square sound source. If parameter a is constant, the lower the

frequency gets, the weaker the directivity gets.
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Fig.4 (Upper) Ground acceleration record in vertical component, ground velocity record obtained by the integral of the
acceleration record, and infrasonic record observed at USU-A.

(Middle) Magnification of main parts of the velocity record and infrasonic record.

(Lower) Magnification of initial parts of the velocity record and infrasonic record.
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Fig.5 Fourier spectra of the waveforms of the infrasound (gray solid line) and the ground velocity in
vertical component (black solid line) obtained at USU-A. Theoretical spectra of infrasound emitted by

vertical ground motion(broken line) are also indicated.
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Fig.6 The upper two traces represent the waveforms of characteristic infrasonic phases observed at USU-GNT

and USU-A. Their Fourier spectra are shown in the lower part of the figure.
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Fig.7 An example of distribution of sonic speed in a typical atmosphere (left) and sound rays calculated by it
(right). Parameter i indicates the projection degree of the sound measured from horizontal plane.
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Fig.8 The 30-minutes waveforms of coda sections of the ground velocity record in vertical component and infrasonic
record obtained at USU-GNT. A continuous and almost steady oscillation is seen only in the infrasonic record.

—116—



Iz
=]

t TEEI S N BIEE

i

THEWIEHEE N O K LB ZE iR

SRR 15 4E (2003 48) Bz

USU-GNT

1.22x10°m/s

Velocity (UD)

0.64Pa

Infrasound

14m30s 15m00s 15m30s

05h14m00s

10

(e302dg Jomod) 807

Frequency [Hz]

Fig.9 The upper two traces represent 90-seconds waveforms of coda sections of the ground velocity record in vertical
component and the infrasonic record obtained at USU-GNT. Their normalized Fourier spectra are shown in the lower part
of the figure.
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