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LABORATORY TEST OF SCATTERING MODELS FOR THE
GENERATION OF SEISMIC CODA WAVES

By Koji MaTsunami

Synopsis

We produced seismograms with long codas using ultrasonic technique and 2-D model
media with scattering coefficient g of 0.008 to 0.13km~t. The amplitude decay of the coda
was analyzed up to lapse time ¢ = 350 microsec (corresponding to 35 sec in seismic coda).
From a comparison of the coda decay among seismograms produced by our experiments
and those predicted by single- and multiple-scattering models, the following results were
obtained: (1) There is no discrepancy between the coda decay observed by using model media
with g £ 0.024 km™! and that predicted by Gao et al’s model for ¢ <35 sec. (2) The lapse
time ¢, at which we find a discrepancy between the coda decay observed in the experiments
and that predicted by the single-scattering model, nearly agrees with critical travel time #
by Gao et al. (3) In the Kinki district, when quality factor due to absorption, Q, is assumed
to be 1000, the critical time ¢ for 2-Hz and 16-Hz waves is 11 and 6 sec, respectively.
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Fig. 1. Coda power ratio as a function

of e: Pyyn, power spectral density
due to single scattering (by Aki
and Chouet?); Pg, that due to
multiple scattering up to 3rd
order (by Kopnichevs)); Pg, that
due to multiple scattering up to
7th order (by Gao et al.8);e,
ratio of travel distance to mean
free path I/g.
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Fig. 2. Ratio of scattering coefficients as

a function of e: g,;a, from single-
scattering model; gg, from
Kopnichev’s model; gg, from Gao
et al.’s model; ¢, ratio of travel
distance to mean free path 1/g.
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Table 1. List of medium parameters of models used in experiments

Model |[Frequency S-Wave | Scattering Absorption Quality FactorQuality Factor| Apparent
Velocity | cocfficient | Coefficient due to due to Quality

! Scattering]  Absorption| Factor

f KHz |gKm/sec, g Km™! vy Km™ scat Qs Q

A 200 3.0 0.008 0.006 520 700 300

A 250 3.0 0.024 0.010 220 520 150

B 200 2.9 0.130 0.006 33 700 30
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Fig. 3. Schematic diagram of measure-
ments.
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Fig. 4 Examples of seismograms prduced by model experiments for the medium
of Q=300 (§=0.008 km~! and Qscq:=520): origin time being marked by
an vertical arrow.
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Fig. 5. Examples of seismograms produced by model experiments for the mdeium
of Q=150 (g=0.024km™! and Q,cq:=220): origin time being marked by an
vertical arrow.
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Fig. 6. Examples of seismograms produced by model experiments for the medium
of Q=30 (g=0.13km™, Qse0:=33 and Qu»=700): origin time being marked
by an vertical arrow.
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Fig. 7. Coda amplitude decay with time. The coda amplitude, normalized to peak
amplitude of the Rayleigh-wave train, is squared and moving-window averaged.
Then those of different ten records are averaged. (Top) Case of =300 shown
in Fig. 4. (Middle) Case of @=150 shown in Fig. 5. (Bottom) Case of Q=30
°  shown in Fig. 6. Solid curves denote amplitude decay from Gao et al’s model,
short-dashed curves denote that from single-scattering model and long-dashed

curves denote that from diffusion maodel.
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