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Abstract
We model hlgh frequency radiation of finite fault by bining the ite and ki ic models. The ite model makes
up time h of hock from time h ies of sub The sub size distribution is fractal. The time hlstunes of
subevents are computed either using point: i i or ideril b as a finit . We i
h of Green's fu i terpolation over fault, which enh ffici of calculati: Calculati also performed
for the 1999 Athens earthquake, for which we make comparison with observed data.

syn.t hetlc tests §  Interpolation of Green’s functions
« Tune the interpolation method to get accurate Green's
function usable both in kinematic and point-source To reduce expense of ion, we introduce i ion of impulse responses (IR). The
g of subevents interpolation is carried out in frequency domain. Real and imaginary parts of impulse response spectra
represent two independent 2D functions of position within fault surface for fixed frequency. We use 2D
K cubic splines to obtain value of IR spectra at any point of fault surface, from relatively coarse grid where
 Synthetic model the IR spectra are computed by DW method (Bouchon (1981)). An example of such interpolation is
plotted in Fig. 2.
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0. 0. Figure 2 Real part of IR spectra over fault surface at SHz, for receiver 8.
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« Showan influence of finiteness of subevents.

5 60
15 640
w 70

0. « Interpolation is tested on modeling the point-source (Brune’s time function) , where the exact
000, 1000, solution can be obtained using DW directly, and also the finite-extent, Haskell-like source
Tables 1,2: Source parameters and crustal model. (homogeneous slip, radial rupture, constant rupture velocity, boxcar slip velocity function of

constant width), see Fig. 3. Computation were made up to 5Hz.
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(2002) with following feature:

« Composite model with Fractal Subevent Size Distribution -
number of subevents with characteristic dimension greater
than R is proportional to R*

« Both amplitude and duration of
slip are proportional to R

« Subevents are distributed
randomly over the entire fault

« Subevents are triggered as the
rupture front propagating over
entire fault, with constant
velocity, reaches prescribed

point of subevent. d
« For finite-source subevents, we [ N SR O W A EEE T T
study four alternative choices of
such triggering Figure 3: Acceleration time histories: a) point-source placed at upper left corner of fault and receiver 1, b) and c) Haskell-like
'ag ' P finite-source with rupture outlined in Fig.1, receiver 1 (towards mplure propagation) and receiver 8 (opposite direction). The
numbersin legend determin the number of points nth
A: Each subevent is rupturing radially from its center. umbersinlegend determine the number ofpointsnthe coarse grid
B: Each subevent is rupturing radially from its point closestto || , We do not ded simple rule for fault sampling in kinematic modeling, neither for
the hypocentre. coarse nor for fine grid. We just claim that, in this model, the ratio fine/coarse grid sampling (in both
C: Each subevent is rupturing radially from its random point. directions) cannot be larger than about 4 for receivers placed toward rupture propagation and about

fe i i ite direction.
D: No radial rupturing of each subevent! The rupture front on || 3 {oTTeceiversin opposite direction.
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Figure 4: Fourier ampitude spectra for modulus of ground
‘aceeleration vector. Receivers are distinguished by colors,
dashed and solid line denotes point-source subevents and
finite-subevenls respectively. Average from 10 FSSD
realizations s shown.

B = point-source subevents, limited directivity at high freq. <3 preferable

« CXD strong directivity at high frequencies

-~ Modeling of Athens 1999 earthquake
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