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Comparison of nonlinear wavelets observed by both infrasound and seismometers in polar
regions
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Detection of infrasound from the landslide and earthquakes in Taiwan -primary results

*fidl FwZ S LA BT, Chen Chun-Rong'. Horng-Yuan Yen'. J. J. Dong'. Chung-Pai Chang'
*Yoshihiro Kakinami'?, Masa-yuki Yamamoto’, Chun-Rong Chen', Horng-Yuan Yen', J. J. Dong', Chung-Pai
Chang'

1.8BENFHRKZ. 2.8HIRKZE
1.National Central University, 2.Kochi University of Technology

After large earthquakes and tsunamis occur, infrasound emitted from the epicenters and tsunami
source areas are often observed. Using triangulation method, identification of the sources are
being attempted. Since such phenomena accompanying large motion of ground/sea surface often emit
infrasound, landslide is also highly expected to emit the infrasound. In fact, people often
reported some uncertain noise just after the landslide occurred. Although less scientific report of
infrasound observation from the landslide has been done so far, we try to detect the infrasound
emitted from the landslide. In order to achieve the purpose, we started observation of the
infrasound in Taoyuan (23.1607°N, 120.7658°E) and Dabu (23.3005°N, 120.6296°E), Taiwan from July
2015. In this paper, we introduce our observation sites and primary results of power spectrum and
landslides identification from the infrasound. Furthermore, the infrasound emitted accompanying the
M6.4 Kaohsiung (Meinong), Taiwan earthquake (22.871°N, 120.668°E) occurred 33 km away from the
Taoyuan observatory at 19:57:27 UTC on 5 February 2016 was observed. The results before and after
the earthquake are also shown.
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Locating snow avalanches by using of infrasound array data
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Infrasound observation measures the energy radiated by the snow avalanche in the atmosphere and is
able to detect snow avalanches over large areas. The use of infrasound for snow avalanche
monitoring has increased in the last decades, with significant improvements on snow avalanche
dynamics research.

Our research team has conducted infrasound observation in the last 3 winter seasons in Tokamachi,
Niigata. Firstly, we deployed an infrasound sensor in front of the specific slope between Jan. and
April 2013 with visual observation by using a web camera and grasped infrasound signals
characteristics generated by snow avalanches. And in the second season (2013-2014 winter season),
we deployed two infrasound sensors with about 1 km distance and caught the distance attenuation
characteristics of infrasound signals. In the last 2014-2015 winter season, we deployed 3 sensors
with a triangular geometry spaced 1 to 2 km apart and tried to extract signals associated with snow
avalanches from observed raw data automatically by using time domain processing. And for extracted
signals, locations of snow avalanches were estimated by using cross-correlation method. 12 events
were picked up and located. Estimated locations were in the area with many steep slopes. Infrasound
array monitoring system with real time processing might deliver significant information on snow
avalanche activity to us.
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As already discussed in the papers, sensitive Microbarographs can detect seismic waves without
going off the scale and supplemental measurements made with accelerometers.

Hakone volcanic activity increased from April 2015. To monitor Hakone volcanic activity, we started
to measure seismic and pressure signals using a seismo-acoustic sensor that is a combination of a
Broadband Accelerometer (Developed by Quartz Seismic Sensors, Inc., USA) and a Sensitive
Microbarograph (Manufactured by Paroscientific, Inc., USA) in August. Both sensors use precise
quartz crystal resonators to archive parts-per-billion resolution. The single axis accelerometer
records the vertical component of ground accelerations.

Earthquake of Mj1.9 occurred at a depth of 2km in Hakone volcano area at 20:59:50 UTC on the 24th
of September 2015, and its seismic signal was observed by both the microbarograph and
accelerometer. The distance between the epicenter and the observation site is approximately 2.4 km.
The microbarograph recorded similar waveforms to that of the accelerometer.

In this presentation, we discuss the similarities and differences of the seismic signals observed
by the microbarograph and accelerometer.
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Relationship Between Amplitudes of Infrasound and Ionospheric TEC Disturbances by
Vulcanian Volcanic Explosions
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