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SEISMIC GROUND MOTIONS OBSERVED WITH A SMALL
SEISMIC ARRAY AT SUMIYAMA, KYOTO

By Junpei Axamatsu, Keiichi NisuiMura and Masayuki FuJita

Synopsis

Ground vibrational characteristics were studied with a small seismic array
installed on sedimentary rocks of Tanba zone at Sumiyama, Kyoto. Spatial
correlations were examined with coherency of the array data from local earthquakes,
explosions and microtremors. Coherency appears to take a schematic form with two
cutoff frequencies, f, and f.(f.<f,), as follows; (1) high flat level (coh®*=1) in the
lower frequency range below f, (2) rapid decrease with increasing frequency from
f. to f, and (3) low level with large fluctuation (coh’= 05— 0.8) in the higher
frequency range over f. f. and f, were estimated around 1 and 3 Hg, respectively,
for the coherences between two sites separated by about 1 km. The characteristics
of coherency were discussed with interference of phases and wave scattering by
heterogeneities of geographical and geological structures.
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Fig. 1. Location of seismic array at Sumiyama, Kyoto. SUM and DAG denote
the Sumiyama and Daigo Seismic Stations of Disas. Prev. Res. Inst.,
Kyoto Univ.
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Fig. 2. An example of filtered seismograms for
microtremors.
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Fig. 3. Velocity spectra and their ratio to those at SUM for microtremors.
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Fig. 4. Coherences for microtremors.
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Fig. 5. Examples of 3 (UD, NS, EW) component seismograms
observed at SUM.
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Fig. 6. Coherences for P waes from the deep event shown in Fig. 5.
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Fig. 7. Coherences for S waes from the deep event shown in Fig. 5.

4. # E

B TR 7 L —HNO 2 MBI 2B B L CHIBRSO 7 £ — v A0 BB TR, 2E0
By b A TEBER focomeation & fisaatery Fo<Sf)y ZBALTROK S IERIICRDOT I EHTE B,
(1) £, @ 1HzfbEicd - T, F<f, DERBEIET coh®(N+1Th 3,

(2) f 1R 3HzMHEiH - T, f.<f<f, OEWHET cok*(H) RABEHO¥EMEFIRDT 5,
(3) f>f, DT 05 <coh*(N< 08 Th 3,

Fig. 11 12 2 OBERAETR Lo f — I BBE & 2AROE ORIk 2L 505, /-T,
PHICKT 2L, OANBSHEDOL LD bAREVWERDNEY, CITOBRTREEIREYELY, f~
f, OHETE, BroHOTHLEKROLESAEKEKIHERTSLEALGNS, LELLEYSS,
PLEoBREEETIR, SELcX B3RN0 [wo X HtEind 597 »l#oHEi—E [T idEd
LBV, f 38 e 3 R0l - BRSOV RTSNEBTHD, BEILMORBGHFTI 3H
BELRDONE, S5ic, PHESHETALHIFABETHEI LR, HELY, P-P, SoP &LV, P
—S, S—>SOAEBELEL?, PEHEBMCBVWTOEELS HOMEEBZYTVAI LIMEdsLE

_8_



FRED « PN « BRE RIS B /0N T L — HIERETA 47

JuL 07 * JUL. 07 00:02 '89
0l 00:02 ‘83 Sunz ru.g NO.3 [Du455 CH.! 1Se380 SUM TAN DAG PI(UD}
i *E '
3 N
L 2 E
JUL O‘i 00:02 89 TAN FILE ND.12 10e458 CH.1 152330 % E
3 N
af 8 [
N -1
5 E
JA 0-1, 00:02 89 DﬂGz ruzs NO.9 10s467 CH.1 (S=270 o L T
! ¥ ¥ T Ll L) v _1 o ‘
5
6s
JUL 07 00:02 '89 SuM TAN suM
TAN DRC ORG
) ONO.I NO. 1 NO.1
. l.o N \—W 1.0 T
9 " C C
g L [ C
508 " 0.5 N 0.5F
0.0 [ A L LLits 11 Illu.d o'o C Sl 4 iitLit 4L Li1ltl 0‘0 C
ND.2 NO.2 NO.
1.0 [~ B 1.0 ﬁ 1.0 2
N R L -
é 0.5} 0.5 N 0.8
0.0 R A1 048 0.0 TR Lot lilli) 0.0 (4 iacuy I WEITT]
| ONO 3 | oN0.3 i 0NO 3
. T g * = N -
F x E )
] C L -
,_g_, 0.5 N 0.5 i 0.5 i
U 0 [ L1 1 a1t 1 14 0'0 L FER AR I L 111l 0.0 C A L Liietl Kb b1
-1 o 1 -1 o ! -1 0 1
LOC FREG LOG FREQ LOG FREG

Fig. 8. Variation of coherences with time for P waves from the shallow event
shown in Fig. 5.
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Fig. 9. Variation of coherences with time for S waves from the shallow event
shown in Fig. 5.
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