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Monitoring the Underground Sound of Debris
Flows Using Geophones

Ching-Jer Huang™ Chih-Hui Yeh®? Hsiao-Yuan Yin®! Chin-Lun Wang!

ABSTRACT The purpose of this study is to investigate the underground sound
generated by debris flows by using geophones. The main characteristics of underground
sounds are discussed in terms of the frequencies, the propagation speed and the decay
rate. The time-domain signals of underground sounds were transformed into the
frequency domain by using the Fast Fourier Transform and into the Time-Frequency
domain by using the Gabor transform. The experiments were divided into two parts.
The first part consisted of measuring the underground sound caused by a free-falling
rock hitting a bed of gravel in a tank. Effects of the inclination angle of the geophone on
the recorded signals were tested. In the second part, the same instrumentation as in
the first part was applied to measure the underground sound produced by a free-falling
rock hitting a riverbed. The field experiments were performed at the Fong-Qiu Debris
Flow Observation Station, Hsin-Yi Hsiang, Nan-Tou County. The field experimental
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data show that the frequency of the underground sound is in the range of 10-150 Hz and

the propagation speed is about 1000 m/s.

Key Words. geophones, underground sound, frequency, propagation speed, decay rate,
debris flow observation station.



