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Some conclusions 
• 1. The zone where 

abnormal high intensities 

are observed extends on 

the Pacific side. 



 



Some conclusions 

• 2. The records in the anomalies zone contain 

high frequency waves .  

• 3. The anomalous zone seems to have some 

connection with some geophysical phenomena, 

for example island arc, trench ,earthquakes 

foci, volcanoes , gravity anomalies , etc . 



Two explanation 

• 1. Multiple reflections in thin layers having 

low velocity and density.  

• 2. Absorption of seismic waves in the crust or 

upper mantle varies regionally 

 



• i. There are no common 

differences in ground 

conditions between stations 

inside and outside the 

anomalous zone. 

No  

differences 



• ii.The  geophysical phenomena which have 

some connection with anomalous zone  are 

believed to be related to the structure of the 

crust and upper mantle. 

• iii. The observation indicate strong azimuthal 

effects. 

 



Two explanation 

• 1. Multiple reflections in thin layers having 

low velocity and density.  

• 2. Absorption of seismic waves in the crust or 

upper mantle varies regionally 

 



(Katsumata, M. 1958)  

There is a high absorption layer in the upper mantle at 

depths between 100~200km  

 

(Wadati, K. and Hirono, T. 1956 ) 

Increased absorption was found near the surface and at 

depths of around 100km 

 

 



Summary 

• The abnormal intensity is caused by  high 

absorption zone in the upper mantle  
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 Standard Response Spectral Model  (McVerry et al 2000) 

Model for Crustal earthquakes at weak rock sites 

Model for Subduction-zone earthquakes at weak rock sites 

(Abrahamson and Silva 1997) 

(Youngs  et al 1997) 
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Scherbaum,1990 

P.2654 A t* station term can optionally be 
included in equation 5, but 
since the application in this study is for 
predicting the attenuation 
rate, we choose to push near-surface 
attenuation effects 
into the 3D model.  意思是說 進地表效應是
以放進3D model是說在逆推的起始model
就放進去了???? 



• Period :1990-2000 

• #450 

• Magnitude:4~6 

• Depth:~400km 

• Initial model: (Eberhart-Phillips  et al 2002) 
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(Qp/Qs =0.6~1.5   Yoshimoto et al 1993) 
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Modification to Standard Response 

Spectral Model 
rHTCQHTCQTSATSA cc )],(),([)(ln)(ln STANDARDSITEzone subduction NZ standard 

It is recommended that   

the CQ modified spectra be applied for  

all subduction zone earthquakes 
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Acceleration Spectra for Deep Taupo Event 
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Conclusion 

• The abnormal intensity is caused by  high 
absorption zone in the upper mantle  

• Using seismograph network data, 3D Q models 
can be derived that image the heterogeneous 
attenuation 

• Using actual Q-values along specified paths, 
appropriate terms can be computed that modify 
the response spectral model to adequately 
model the high-loss paths for deep earthquakes. 

 



Thanks for your attention 
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