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Introduction

 The Mw9.0 earthquake occurred at 05:46:23 UT 

on March 11, 2011 in Japan. The GPS-TEC data 

with different period of filter get different velocity.
BPF: 70s ~ 270s

BPF: 600s ~ 800s
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Method

 Wavelet analysis

 Ray tracing

 ∆𝑡𝑖,𝑗 =  ∆𝑍𝑖,𝑗 𝑉𝑍 +  ∆𝑆𝑖,𝑗 𝑉𝐻

 𝑡𝐺𝑖 = 𝑡𝑖 − ∆𝑡𝑖,𝑗
 𝜎𝑗 =[  (𝑡𝐺𝑖,𝑗 − 𝜇𝑗)

2 𝑁]  1 2

[J. Y. Liu et al.(2010)][Tsai et al., 2011]
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Result

 The characteristic periods  

of  response spectra for 

four earthquake events 

shows two characteristic 

periods: 

 150s~240s (yellow arrow)

 1200s~2000s (red arrow)

Date Time Location Magnitude

2013.02.06 (037) UT 01:12 Solomon Mw 8.0

2011.03.11 (070) UT 05:46 Japan Mw 9.0

2010.02.27 (058) UT 06:34 Chile Mw 8.8

2004.12.26 (361) UT 00:58 Sumatra Mw 9.1



Result

 the spectra results of three GPS stations for the 
Sumatra and Solomon earthquake event.

Sumatra  earthquake Solomon  earthquake

F
ar

 f
ro

m
 t

h
e 

ep
ic

en
te

r
Date Time Location Magnitude

2013.02.06 (037) UT 01:12 Solomon Mw 8.0

2004.12.26 (361) UT 00:58 Sumatra Mw 9.1



Result

 Compare with tsunami and disturbance signal for 

Solomon earthquake event.



Result

Compare with tsunami and disturbance signal for 

Tohoku Japan earthquake event.
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Result



Conclusion
 The characteristic periods of response spectra for 

earthquake events shown short and long period signal.

 The range of short period signal is during about 150s ~ 
240s. It is only observed near the epicenter and weaker 
than long period signal. 

 The range of long period signal is during 500s  ~ 900s and 
over 1000s , it can be observed far from epicenter.

 The method for finding the source of perturbation shows 
the good result. That means the source of  the signal on 
spectra come from the epicenter.

 Compare with TEC data and deep ocean duoy data shown 
the occurred time of disturbances  is earlier than tsunami 
at far GPS station from the epicenter.

 The tsunami warning map around Taiwan shows that there 
have the leading time for warning for tsunamis occur 
201.9 km away.
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