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P- and S-wave detection of the low frequency earthquakes (LFE) using 3D array (3)
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Multiple Seismic Array Observations of Non-volcanic Deep Tremor in Western Shikoku
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There have been many reports of triggered tremors and micro-earthquakes, by the 2011 Tohoku-Oki earthquake, most of whic
are based on land observations. Here, we report that numerous low frequency tremors are recorded by broadband ocean-bott
seismographs of DONET, a network of cabled observatory systems deployed in the Tonankai accretionary prism of the Nanke
trough. Ten stations were in operation at the time of the earthquake. The tremors are observed at five of the stations, which a
located on the landward slope of the Nankai trough. On the other hand, the signals are weak at stations near the coast, which ¢
placed on the Kumano Forarc basin.

The tremors are dominant in a frequency range of 1-10Hz. Their duration ranges from tens of seconds to a few minutes. Mor
than 20 events per hour can be detected in the first few days after the earthquake. The activity continues about one month with
decrease in the frequency of occurrence.

An intriguing feature of the observed tremors is that some of them are associated with a very low frequency (VLF) component,
most clearly visible between 0.02 and 0.05 Hz. We found 74 such events within 5 days after the great earthquake. The VLI
signals of the 72 events are observed at stations located above the shallowest part of the splay fault, and the remaining at a stat
above the up-dip toe of the main thrust. The instrument-corrected seafloor displacement corresponds to a subsidence of up to 0.
mm with a rise time of 10-20 s. For each event, the VLF signal is detected only at one station in contrast to the high frequency
signal (1-10Hz), which can be observed at more than a few stations. The disappearance of the large VLF signal at neighborin
stations located only "20km away indicates that the station which recorded this signal is well within the near field of the source.

In the presentation, we discuss the spacial and temporal variation of the triggered low frequency tremors during one montl
after the great earthquake.
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A new detection method for very low-frequency earthquakes in southwest Japan
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Distinguish between very low frequency earthquakes and landslides signal.
Distinguish between very low frequency earthquakes and landslides signal.
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Almost every year, large typhoons strike Taiwan, which bring a huge rainfall sometimes up to 4000 mm in a few days. Such
enormous rainfalls induces large landslides and submarine slumps in and around Taiwan. A series of landslides and submari
slumps due to the Typhoon Morako were identified and located by Lin et al. (2010) using band-pass filtered (0.02-0.05Hz)
seismograms recorded at broadband stations of the BATS. This technique can be applicable to a real-time monitoring of landslide
and submarine slumps. However, east of Taiwan and south of Ishigaki and Yonaguni islands near the trench axis of the Ryuky
subduction zone, a number of very low frequency earthquakes (VLFES) occur at shallow depths (Ando et al., 2012) where
600-700 VLFEs occur every year and recorded at broadband even at the BATS stations. Although VLFEs have not been foun
beneath Taiwan, there is a possibility that VLFEs occur there from the point of view of tectonic situations. Nevertheless, the
bandpass filtered (0.02-0.05 Hz) waveforms of the landslides and VLFEs are quite similar; both contain a spectral peak betwee
0.03 and 0.08 Hz. It is very hard to distinguish the two different phenomena on the seismograms alone. To distinguish landslid
events from VLFEs and ordinary earthquakes, we take a method to identify landslides as follows: 1) Applying a bandpass filtel
(0.02 -0.05H2z) to raw broadband seismograms. 2) Picking up low frequency events from the filtered seismograms, 3) Removin
ordinary earthquakes using an identification technique of P and S waves and surface waves, and hypocenter catalogues unl
it is a real-time determination. 4) Locating the events with an inversion technique. 5) If the location of the event is at shallow
depths beneath Taiwan or in submarine valleys, and if heavy rain-fall happened over the days, we assume the events a landsli
Our experiment with this method is still preliminary and further studies are required.
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