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POLARIZATION AND ATTENUATION OF SEISMIC CODA WAVES

By Junpei AKAMATSU and Koji MATSUNAMI

Synopsis

Seismic coda waves of local events observed at the Sumiyama Seismic Observatory were
analyzed to examine their polarization and attenuation properties. Coda wavelets had elliptical
polarizations with predominant directions related to events, showing characteristics of reflec-
tions by horizontal layering in the upper lithosphere. Coda polarizations at larger lapse time
were biased azimuthally, which may reflect irregularity and/or anisotropy in the deeper parts.

Attenuation in the frequency range around 1 Hz decreased with increase of earthquake
magnitude. This observation is not explained by non-linear wave hypothesis and suggests ef-
fects of surface waves in coda waves.
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Fig. 1 An example of three-component seismogram and particle motion diagrams for
P, S and S-coda in the horizontal plane (a) and the vertical one (b). The
particle motions of S-coda have no directional polarization caused by local site
conditions. The event (No. 84-1110) was recorded by the digital strong motion
seismograph®’.
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Fig. 2 Variation of coda wave energy with time. Wave energy was calculated from
the three components of the band-pass filtered seismograms shown in Fig. 3.
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Fig. 3 Band-pass filtered seismogram of three-component coda waves and particle mo-
tion diagrams. Particle motions in the time windows determined by wave
energy (Fig. 2) were approximated by ellipsoids. (a): particle motion diagrams
in the horizontal plane, (b): horizontal projection of the ellipsoids, (¢): vertical
projection of the ellipsoids.
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Fig. 4 Examples of azimuth histograms for coda polarizations with 5° intervals. R and
T denote the radial and transverse directions, respectively. Note that some
predominant directions relating to events are observed.
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Fig. 5 Azimuth histogram of coda polarizations for all events, showing azimuthal
biasing (N 30°E), which may reflect irregularity and/or anisotropy in the
lithosphere.

Table 2 List of events used for attenuation analysis of coda waves.

Earthquake | Time | Epicentral ]Azimuth Depth Magni-
No. Code Date ‘ Distance - tude
No. Chim | Km | NE Km
1| 10-14 | Mar. 161980  11:39 2 | - | 10 3.4
2 | 11- 4 | Mar 24 1980 ‘ 10:49 48 ~37 0 4.2
3| 13 8 | Apr. 81980 | 15:53 18 7 10 2.8
4| 14-38 | Apr. 231980  4:30 I 10 2.7
5 | 20-172 | June 23 1980  2:29 29 ~104 10 2.8
6 | 24-47 | Aug 61980  18:07 34 ~109 10 2.7
7 | 24-59 | Aug. 131980  5:20 32 —107 10 2.6
8 | 81-115 | Oct. 231980 - 21:25 35 -80 10 3.0
9 | 31-125 | Oct. 261980 | 5:57 40 ~11 10 3.2
10 | 3858 | Feb. 31981 | 18:25 34 —95 10 3.8
11 | 38-60 | Feb. 31981 | 23:05 33 —90 20 2.9
12 | 40-20 ° Feb. 191981 | 15:51 26 —63 10 2.9
13 | 40-24  Feb. 211981 | 3:14 | 53 98 10 3.3
14 | 45-15 | Apr. 18 1981 | 23:46 22 —96 10 2.8
15 | 45-41 | Apr. 241981 | 23:43 26 -7 20 2.5
16 54 2 | Aug. 91981 | 15:06 4 ~142 i 10 2.9
17 1 55- 3 | Aug 29 1981 | 22:03 35 —106 | 30 2.5
18 | 64-55 | Dec. 141981 | 2:27 35 ~101 | 20 2.6
19 | 67-107 | Jan. 251982 | 1815 87 -80 i 10 3.0
3. # E

Kopnichev® (3 JL3K L & # v 2 #1575 D /NERD 3 ~ X O polarization ZFN, I — X ASERAS
polarization % H 9 % regular 135053 & irregular IRD EDSRY, HIERLERY VR 7 2 7 HDKENTL
HEERANOORMETHY, HEZHBRATDEICLIHERTHEE L, CORFKEELLNT
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Fig. 6 Epicenters of the events used (Fig. 7) T3, 2Hz U L0 SEEER TS
for the fmalysxs of coda wave RELAMICREL TR, E72, 1 Hz WiE
attenuation.
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Fig. 7 Relations between attenuation coefficient B and earthquake
magnitude M, where coda decay is approximated by t™le” B¢,
The decreases of B with increase of M are obvious in the fre-
quency range lower than 1.4 Hz, while not in the range higher
than 2.0 Hz.
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