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Source parameter relationship of asperity model
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In order to understand the difference between the asperity model and crack model, we have investigated the source
parameter relationship of asperity model. Asperities are distributed on the fault ares, the rest of the fault area being the
background area, where non-zero stress drop are considered. Slip on asperities is propportional to asperity radius and stress
drop, and the coefficient is larger than in the case of crack model. Slip on the background area is described as proportional to
the average asperity stres drop. By using the reciprocal theorem to the crack model and asperity model, and by putting the
total moment of asperity model equal to that of crack model, we have got the relationship between the slip coefficient for
asperities and the backgroud. We have set the trial function for the asperity slip coefficient as,

   ga*ea=(ea**2+n*eb**2)**1/3,
where ga is the asperity slip coefficient in concern, ea**2 the total asperity area over fault area, eb**2 the background area

over fault area, and n the ratio og background stress drop to average asperity stress drop.
When ea**2=0.3 and n=0.1, asperity slip is 30% larger than the crack slip, while ea**2=0.2 and n=0.1, it is 40% larger.

When ea**2=0.3 and n=0.1, or when ea**2=0.2 and n=0.2, the asperity slip is twice as large as the average slip of entire fault,
which is found for large earthquakes.

As the asperity slip is derived to be larger than the crack slip, the slip velocity on asperity is almost the same with the slip
velocity of the crack with the same stress drop. Thus the slip duration time of asperity is shown to be longer than the slip
duration of crack with the same stress drop and the radius. The corner frequency of seismic radiation is determined by the slip
duration and the source size. The long duration of slip in case of asperity model results in smaller corner frequency than in the
case of crack model.

Hence we can uniquely specify all the necessary parameters for strong motion prediction based on the slip coefficient of
asperity model.




