Japan Geoscience Union Meeting 2013 ‘e < ;’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

SCG62-05 Room:103 Time:May 20 10:00-10:15

Nonlzvolcanic tremor characteristics in Taiwan and their stress interaction with local earth-
guakes

Kevin Chad*, Kazushige Obara Hsin-Chieh P8, Ya-ru Hsi#, Aaron WecH, Zhigang Peng

'ERI, the University of Tokyo,2Central Weather Bureau, Taiwafinstitute of Earth Sciences, Academia Sinica, Taiwan,
4Victoria University of Wellington, Wellington, New ZealandSchool of Earth and Atmospheric Sciences, Georgia Institute
of Technology, USA

Recent findings of tremor in Taiwan have shown it to be an ideal region in which we can study the relationship between
tremor and earthquakes. Although several studies (Chao et al., GJI, 2012; Chao et al., SSA Meeting, 2011) have identifie
triggered and ambient tremor beneath the southern Central Range of Taiwan, a number of fundamental characteristics of trem
in Taiwan remain unclear. In this study, we auto-detected eight-year (200472011) continuous seismic waveforms and obtaine
tremor episodes under the southern Central Range using the Waveform Envelope Correlation and Clustering (WECC) methc
and a spatio-temporal clustering criterion. We also quantified tremor activity before and after the local 4 March 2010, Mw6.3
Jiashian earthquake, the hypocenter of which is located about 30 km away from active tremor sources, and the 2010 Mw8.
Chilean earthquake, which occurred six days before the Jiashian mainshock. This special dataset provides a means of studyi
the relationships among ambient tremor, triggered tremor, and local and regional earthquakes.

Analysis of the data shows that ambient tremor in the southern Central Range of Taiwan is characterized by frequent recul
rence of short duration (5724 min. per day); however, unlike other subduction environments, the Nankai tremor zone exhibits
a continuous occurrence of tremor episodes from a period of hours to days. The analysis also shows that ambient tremor |
Taiwan surrounds an active triggered tremor source and that its spectrum is similar to that of triggered tremor, but with lower
amplitude, which confirms the theory that triggered tremor is a sped-up result of ambient tremor. We found that backgrounc
noise in this region during the local daytime period exhibits larger amplitude than that of ambient tremor, implying that if we
employ borehole seismometers in the study region, we should be able to detect more tremor episodes. Our findings also shc
that maximum tremor activity occurred within ten days after the Jiashian mainshock, indicating a static stress interaction betwee
the tremor rate and locally occurring earthquakes, and that tremor rate gradually returned to its previous status six months aft
the mainshock. Although the dynamic stress from the Chilean earthquake exceeded the tremor-triggering threshold of 8-9 kP
in Taiwan, it neither triggered tremor nor influenced local seismicity. The study found no evidence that significant change in
tremor activity correlated with that of the Chilean earthquake or local seismicity. Finally, we examined potential slow slip events
in nearby regions with geodetic observations from GPS data and found no direct evidence of a connection between the GP
observations and tremor episodes. Our investigation of ambient tremor in Taiwan can lead to more thorough understanding c
tremor-generated zones and geological structures in this region.
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