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Characteristics of the Waveform

(1) Low-frequency forerunner
(2) Large amplitude, high-frequency long coda
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Seismic events with guided wave characterist
can explain the anomalous ground shaking.
They also provide useful information on the p
configuration.
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In Japan, such seismic waves guided by the high wave velocity and high Q plate
lead to surprisingly large intensity in the forearc area, even if the events are not felt
near the epicenter.

fore arc stations
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(a) Elongated Scatterer
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dipping plate with
high Q and high V gives the
efficient propagation in the plate.

. Abers[2000], Martin et al.[2003]:

waveguide effect of higlhsignals
In the thin, lowV zone of former
oceanic crust at the top of the
plate.

Furumuraand Kennett [2005]:
Multiple forward scattering of
high-frequency signals in the
heterogeneous plate is the main
cause of the guiding of high
frequency signals with very long
coda
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The anomalous seismic intensity from intermediate-depth earthquakes should
happen in Taiwan, if the subducted plates are acting as an efficient waveguide for
high-frequency seismic waves.
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Obliue subduction of PSP and EP complicates the guiding phenome



A What are the characteristics of guided waves in Taiwan
subductionzones?
?

A Under which conditions the guiding effect would cause
anomalous seismic intensity?




Guiding effect osubductedPSP vs. EP?

—_—

PSP event

1. Nature of waveforms and frequency content
2. Patterns of PGA for events with apparent guiding

= The relation between the characteristics of the guided waves
‘ andsubductionzone properties

= Continuity ofsubductedmaterials

EP event
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Waveform characteristics:

(1) low frequency precursor
2001/12/26  (depth: 120 km)
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Low-f P wave forerunner is clearly recognized in the radial and vertical motions

with an offset of < 1 s prior to the high-f arrivals. But there is no clear low-f
precursor in tangential motion.
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High frequency with long coda
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Waveform characteristics: (2) spectral ratic

(a) shallow, non-guiding (b) deep, guiding
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Waveform characteristics: (2) spectral ratic

The elevated high frequency energy at some other stations is also found, which confirms the
association with wave guide effect of the subducting slab instead of the localized site

amplification effect. Deep events
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Waveform characteristics:

(3) depthfrequent highfrequency content
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Waveform characteristics:

focal depth (km)
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(4) lowfrequency precursors

Time separation behaves differently at different stations.
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(5) Spatial distribution of guiding effect
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(6) PGA pattern

Comparison of PGA pattern and the seismic characteristics implies that the abnormal
intensity from intermediatedepth event is likely a result of excitation of hiffequency
signals while propagating along the slab.
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A Anomalous pattern occurred for the events deeper than ~60 k



Waveform characteristics:

(1) low frequency precursor”
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High frequency with long coda



Waveform characteristics: (2) spectral ratic

The contrast between shallow and deep events is less striking compared with the PSP events
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Waveform characteristics:

(3) depthfrequent highfrequency content

Spectrogram 4Hz is the
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(4) Spatial distribution of guiding effect
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PGA patterns

A Anomalous pattern occurred for the events deeper than ~90 km
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Comparison of PGA pattern and the seismic characteristics implies that the
abnormal intensity from intermediate-depth event is likely a result of excitation of
high-frequency signals while propagating along the slab.



Discussionc Characteristics :of guided, waves |

Tawansubductionzones?

PSP events

Thinner platestronger Thicker plate weaker

heterogeneity heterogeneity

A 4. guiding effects for the high A 4.guiding effects for the high
signals are more striking signals ardessstriking
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Underwhichcconditions the guiidingfeffectbwoul
cause-anomalous-seismic ¢ntensity?

Focal depth > 60 km Focal depth > 90 km



