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Introduction 

 The September 26, 2003 Tokachi-

oki, Japan, earthquake(MJMA=8.0) 

occurred on the plate interface 

between the North American plate 

and the subducting Pacific plate. 

 Map showing the KiK-net station 

location and epicenters of the 

mainshock and the aftershock that 

are used as the empirical Green’s 

function. 



Introduction 

 The first problem is how the source characteristics change with 

the seismic moment. We consider the w-2 model as a reference 

model to compare the observed to the theoretical, giving moment 

and fault size. Next the spectra not explained by the w-2 model, 

are compared to the specific barrier model, assuming additive 

parameters, crack size and number of cracks. 
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Introduction 

 The second problem is how the strong ground motion for large 

earthquakes can be synthesized by summing the ground motion 

records from small earthquakes to satisfy the scaling law of the 

source spectra. 



Method 

Empirical Green’s function method (Irikura, 1983, 1986) 

U(t): simulated waveform for  

        the large event 

u(t) : observed waveform for  

        the small event 

F(t) :filtering function 

        (correction function) 

C    :the ratio of stress drops 

N    :the ratio of fault dimensions 
 
 
 
 



Method(correction function F(t)) 



Method(slip velocity time function) 



Method 

In Irikura (1986), the scaling parameter N and C can 

derived from spectral ratio of disp. or acc. waveforms 
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C    :the ratio of stress drops 

N    :the ratio of fault dimensions 



Method 
In Irikura (1986), the scaling parameter N and C can 

derived from spectral ratio of disp. or acc. waveforms 
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Method 
Parameter Estimation for the Empirical Green’s Function Method by 

the Source Spectral Fitting Method(Irikura 1986,Miyake et al) 

Source Path Site 

Qs(f): frequency-dependent 

attenuation factor. 

Source spectral ratio function 

fca: corner frequency for 

the aftershock 

fcm: corner frequency for 

the mainshock 



Method 

Parameter Estimation for the Empirical Green’s Function Method by 

the Source Spectral Fitting Method(Irikura 1986,Miyake et al) 
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Source Model 

 Source model consisting of three 

asperities estimated from forward 

modeling using the empirical Green’s 

function method. Our model 

(rectangles) is superimposed on the 

inverted slip model of Yamanaka 

(2003). 
mainshock 

Aftershock 

(EGF) 



Source Model 

 We adjusted the location, size , and 

stress parameters of those three 

subevents to fit the simulated 

motions. 

 S wave velocity of 3.8 km/s  

 Rupture velocity of 2.8 km/s 

 We assumed that the rupture should 

start from the inside subevent(Asp-1) 

near the hypocenter and propagated 

radially.   

 



Synthetics 
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Synthetics 



Synthetics 
 Radiation coefficients 

for both horizontal 

components at eight 

stations calculated 

assuming a point source. 

The estimates for the 

mainshock are 

calculated for only  

    Asp-1. 
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Conclusions 

 We tried to estimate the source model composed of asperities by 

the forward modeling using the empirical Green’s function method. 

Finally, we determined the source parameters for three 

asperities located on the fault plane from the comparisons 

between the synthesized and the observed ones.  

 We need to revise the estimates of the source parameters for 

asperities after the more detailed analysis and investigate the 

validation of the framework of the strong ground motion 

prediction for future great subduction earthquakes based on the 

recipe by Irikura et al. (2003). 
 


