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Infrasound from natural phenomena observed by infrasound
observation network for study on early detection of tsunami
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Consideration on the Exciation of Lamb Waves, Internal Gravity Waves,
and, Acoustic Gravity Waves
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lonospheric volcanology: GNSS-TEC observation & modeling of the
2015 Kuchinoerabujima eruption
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Efforts in last decade prove that ionosphere, mainly observed by GNSS measuring the total electron
content (TEC), is sensitive to geophysical phenomena as earthquakes, tsunamis, and, more recently,
volcanic explosions.

Kuchinoerabujima is a volcanic island located in "200 km southwest of Kyushu, Japan. The volcano
erupted at 0:59 UT May 2015 (VEI 3).

We found a concentric acoustic wave following the eruption in GNSS-TEC time series. We used 1 Hz
GEONET (GSI) data for this analysis. The observed wave seems include high frequency (5-10 mHz) pulse
disappearing in the first “300 km around the volcano and a monochromatic wave ("5 mHz) observable for
more than "20 min and reaching the distance of "400 km. The traveltime indicates the wavefront is almost
spherical. We interpreted those signals as a combination of, first, the direct shock wave propagating
within the atmosphere/ionosphere and, second, the acoustic wave trapped in the lower
atmosphere/ionosphere by the effect of the cut-off frequency change with the altitude.

Our observation are also supported by various ground observations: barometers (NIED; AIST),
microphones (NIED; JMA) and broadband seismometer (NIED). We detected ~1 hPa wide frequency range
(2-70 mHz) air wave in near-field and “15 mHz perturbation reflecting or refracting once or twice at 100
km from the volcano. The difference of frequency components derives from the instruments noise level or
dispersion of the wave.

In order to validate our hypothesis we support and discuss our observations with the light of the modeling
with the main goal of constrain some physical parameters of interest in volcanology.

Acknowledgement: We thank AIST for barometric records by the integrated groundwater observation well

network for earthquake prediction of the Tonankai/Nankai earthquake. We also thanks IPGP, ERI and
Hokkaido Univ. exchange programs to make our collaboration possible.

F—7— K : EBE. GPS. GNSS. Xl
Keywords: lonosphere, GPS, GNSS, Volcano

©2017. Japan Geoscience Union. All Right Reserved. - MTT39-03 -



MTT39-04 JpGU-AGU Joint Meeting 2017

SDMEET T L MICK B2013F12HAT17HDEEMRTED KERKTE L&
B8 DER A

Observation of shockwave from the 17 December 2013 Biwako bolide
using 3D seismic array
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Remote Sensing by Multi-site Observation of Infrasound
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Shaking table tests on seismic response of microbarograph
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Infrasound is known as pressure waves in atmosphere with its frequency lower than the human audible
limit of 20 Hz. Due to its distant propagation characteristics without large attenuation, the infrasound can
be used as a remote-sensing tool for the huge scale geophysical events closely coupled with atmospheric
environment. Tsunami is one of the most dangerous geophysical phenomena for human life and the
Japanese originated word of TSUNAMI shows Japan is one of the most dangerous regions for tsunami
disasters in the world. Kochi prefecture is located in Shikoku island and, at along the southern coast of
Kochi, we have many dangerous sites of tsunami invasion once a huge earthquake happens in Nankai
Trough in the pacific ocean, just near the southern coast of Japan. Infrasound observation network has
currently been installing in Kochi region since 2016 for disaster prevention, taking account mainly for
tsunami disasters. As for the pilot arrangement, we installed 5 sensors in Kuroshio Town in western district
in Kochi pref. with a separation of about 2 and 8 km, making two-sized triangle arrays there. The
infrasound sensor arrays reveal us some important feature of the detected signals coming from Typhoons
and volcanic eruption of Mt. Aso in Kyushu island. Moreover, in 2017, we have a plan to install 11 more
sensors in Kochi pref. to make the densest infrasound observation network in such specific small area in
Japan. In this talk, we will introduce our observation design of the network and previously obtained
datasets for consideration of tsunami disaster prevention.
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Low frequency detection experiment by microphone array for
infrasound measurement
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Experimental verification of acoustic characteristics under simulated
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