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SEISMIC OBSERVATION AT THE SUMIYAMA
SEISMIC STATION (2)
— ON THE NATURES OF ATTENUATION AND SPECTRA
OF CODA PARTS OF LOCAL EARTHQUAKES —

By Junpei AxamaTsu

Synopsis

Coda parts of the seismograms obtained at the Sumiyama Seismic Station were analyzed to
study the characteristics of attenuation and spectra of the coda waves from local earthquakes
occured in the Kinki district.

The attenuation of the logarithmic rms amplitude of the band pass filtered traces ranging from
1 to 20 HZ are characterized as follows; The decay curve of each band is well fitted to the func-
tional form of the lapse time ¢ measured from source origin time, ¢ ¢™% ~%. The geometrical
spreading factor a is 1~2 for the intervals 15~300 sec in each frequency band. The attenuation
coefficient b depends on the frequency as well as the lapse time. When the lapse time is early
(t<60 sec), Q derived from b under a condition of a=1 are 150 at | HZ and 780 at 16 HZ, while
they increase to 210 at 1 HZ and 1000 at 16 HZ, respectively, for the large lapse time (1>50
sec). The dependency of Q on frequency may be shown with a form of Q=g¢v/f, where ¢=
160 for ¢<<60 sec and 230 for ¢>50 sec, respectively.

The spectral shape of the coda source factor ¢ varies with earthquake magnitude as well
as source location, The rate of increase in the frequency range of 1~4 HZ are larger than those
of 8~16 HZ for the observed magnitude range of 2.3~4.9. The amplitudes of the lower fre-
quency range of the events, which occured at the seismic active region, are larger than those in
the region where seismic activity is low. The deeper events (H=60~70 Km) are characterized
with relatively large high frequency contents than shallowew ones (H< 30 Km).

The observational system at the Sumiyama Seismic Station, which consists of a symmetrical
three-component seismograph and a digital data logger utilizing cartridge tape, is described in
connection to the way of data sampling according to the predominant frequency of the coda
parts of seismic waves.
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7% coda parts O Z DFFHOWEIIMEHROT ¥ 2 VEBRANCIA 5 ORI BEORICFIH LG5, ZOBAL
SRFHED coda A DIRETRESE F~Io
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Fig. 1. Block diagram of the digital data recording system at the Sumiyama Seismic Station.
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AD ZEi3 12bits THIEHON S8 CT 1Kid 16 bits/data THEHNTH Y 2D 4 bits (FHEA LTOILN
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EFNEERD ERRBICH LTI a=1, REK TR ¢=0.5 THb, 7z, diffusion TEFNEHZ B &
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b DI LIS,
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WICHET A EEALLND, 79-1186 (L)

A(f, D==et™@ ™8t e (1) T T T T T

A=C 1ot

MLONEEES & log A=c-alogt-bt

In ACf,1)=C—a Int—bt creeereveeeeesees @) 3l n
T C I3 coda source factor® THY, RHREK
BN FEic kDK E B, Fig. 2 13, coda parts
OFFREE LT & D3 EDHZID O R FTRD
J ARV D 3 EN EORNEET2HHETE
&0 2 KEHTRDIHIT, BROBOREREY T T T T
2 BHCATH O BIRE O F RO ORTR IO 79-1186
F0 34 DBV COXD LT, EHRMT sl _
THRA L7 M=2.3~4.9 OHIE63E (Fig. 3) It>
WTERE EZ2ENENRDICHEEE, 2 IBESKE
s, 15<t<300RDIEIE T EHBMFELD a=1
~2THb, LDT LMD, b DA a=1 lE
LTk ohico = | | | ! -

Kb S b DR 2 DOMEEL, ie HHIKE 100 200 pggc 0
& lapse tirf‘f O EIRL T B0 Fig. 2 TU Fig. 2. Examples of the logarithmic rms am-
SRRRCERERNR S M EDBREL b Ofid plitudes of the band pass filtered traces
KEWV, FARBBEEGCETCAV OIS and decay curves fitted with eq. (2) by
lapse time O KB R-THYD, TOENH b D the least square method. (Oct. 16, 1979,
EHoZEE LTHRDNS, | ORNESATHE X 7h 45 m, 4=42 Km, M=4.9).
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C—In t—b;¢ fort<t,

InA(f, ) ={ .................. 3

C—1In t—byt,—by(c—t,) for t>1,
ETBLENTED. CDESICLTRES b OEERAOT, b LEEORIVEH Q EOBKR Q=2f/b
Kk Q@ HkED WO i — OREBEZWIUCHRTHIRSOEEZLSNB), Fig. 4 3T D
L3 LTRDI Q THBo (3 RO t RIBHFERMEEKRFOBEAKE LT 1,=40~08TH 5. D
REOMEIT coda pars BT 3 KEEAERK UIEEYT 2 AT &AL, 5T lithosphere
OEDEHRD, BROLDNIVFHOUEEZR MR LIcbDEEZLBNED,

BZRETRE 3 QRIIEHICKT LTET o BB~ DKEEFKIZ Q=¢v f, (¢ BIHRLD TL
BT X2 EHHMESN TSI, Fig. 4 ORR T, t<60sec T ¢=160, 1>50sec Tik ¢=230 T
BBo EKLLRELE ORI T QDC DL > BRHHNSWERRBINTE 57 Q BABRICkE LI
WEXNTWS. 2D EMD, coda parts D HE O FHREEILFENE 13 coda parts % HEIL 35 O
Ik > TRIEB 1D EEL BN TS, Tibb, |He FHEOKIZEE LTREROBIKTHD
HET I EOREDOA S VA ERIT 5 0w LT, 20 Hz FHEOEERRS O I RAEBEOHRELE
ThH-TREONSOERES SCORATRIEWETH S EEONTOED, LhL, ZZTORTTR
geometical spreading factor 2 DfiX 1 ~2 CREHKET S LD SEEKEEELTEBILAES L, BER
Hohs lapse time 1K - TS BB WERKREH TREMATEE.

BURMSE TR BN R O TR (RRER 40k 2IL) © Q 13, idEHs3~10Hz D §
WiT 600~850 LR OLNTHY, AR L T—ETHE EKNETS LD SABKEIICENT 5 L%
ZBNBHENELNTING D, coda pHRDIMERE, £>50sec @ 3~10Hz T3 350~800 THY, &
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Fig. 3. Epicenters of analyzed earthquakes.
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A denotes the Sumiyama Seismic Station.

Fig. 4. Q for seismic coda in the
Kinki district.
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QB DR EE - L FETHEIR L TOR RGO ETELA-TVE LS CRAS, CDT &
13, coda ZRVTRD: Q 48 coda BHOWHE LTREINSDTIIIEL , ERHORBTEALEL B BIC
BRMTEBCEEZRLTVBEITHY, coda /KD x H =X A CE# U CIEFICEBREND,

4 BFHEO coda parts DARY P

coda source factor € ((IF432)RK) &, coda DMBEMSEHFNEDLOMED M ITKELBNC LS,
BIARY bk coda wave BZAERTEEHTEID A H =R b iCX>ThETEBEZZIDNE coda
wave Z/ERT B A A = X LD, BRI NBZMBERICDONT, lapse time DR SV ER— L UET &
LZOTHRED C DBWVZEFRAZ P vOBNEE OGNS, P, S MEOHEERNSBFEARS b
KD ONBIEAITIIBE R bvd coda source factor DEAEHIE 5L coda AR P vhLHED € —
XY MERRERINTHE>D, 22 TR, C OHEICLDBER <7 b vOBEWEREE L.

C i3 @) Rk E4DHRICOVTRE S, B) RO by, b RRBICRINTVE FER b=2//Q)
ZRWV, =45 E LT, t, © 32 EDP BIRNAH S/N o 3 f5L{ ED lapse time DX %W TER/NT R
Ik ORDIoThid, coda D common shape 5 HERITKD SNBEDEREMIKA U HETH 50

Fig.5 K COEZRT7 4 V& —DNY FMEBEUTEMNARY b VEBICHES UIETRLTH 5. %
TlBAB KD ICHILBERHRIRIC AT IMBR X <7 P v OELME R A X BRADT, TMIKUMT
OEVHIEEZROCTHBORESDHHABCHEFILTRLTH 2. COoMPOHMBOBRBICL3HETO
ZAbAS 1~4Hz L8, 16He TRERL D EH» B, Fig. 51Ti3, Tz, MBLMEOERNEERE &
=, FE S O BECHE H=60~0kn) ORBEEL v/ =F - — FOBMBEORASS F LR
VARINTO B A, MRLOHEDERERS K & < BAERS VNI MERDHZICE LN TS,

Fig.6 3XAX7 v M Ik 3ENEBRABICRAS DI, 1Hz & 8Hz OREMABEBEORET
RLIbDTHS. RICRINTS 4 2O I Fig. 5 OEIGERD /- HIEDXSMC X5 5. Fig. 6
»5 coda parts DAY bOHHE LTIROZ L8453, (i) Fig. 5 T Uiz 5 icHuZ R0
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Fig. 5. Spectral shapes of the coda source factors  Fig. 6. Relation between the grwoth of source

averaged with magnitude ranges shown
in Fig. 6. The averaged shape of shallow
events near Wakayama, where seismic
activity is high, are compared with those
of the deeper ones at Yoshino and Iga-
Ueno regions.

spectral densities at ditferent frequencies
and their variation with the source
locations.
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HEOHBIC & S ThHIROHME L D ERBERIBA . @) BEM D S ARBICIT T HMIEDS
HEAMBOMZIIER, ZEED HENBNIE O 0 M OME X D BAREKS A& W &
%, FEIFOBFROFEHERZMOEOMEX D EHBIRS NS (Fig. 5 2R ). flicif~ickdice
OWFIRIREARZ b vOHIBHEILICHIET 5 LB 6N 50

FMRLALTHRAET 5 HAEOHEO X EH OB BB O MBI L~BRKETH 2 T L8R
INTNBEDW, B, FEREZOMNMED P EORAR7 FVOEN» L, HEREESDEREHRTO
E— 7 BERRANERTHEOZNL D BEBETHL T EBHMONTEBYY, TOMBNELIT @ Ot
BEMAIK—BELTVS. ChoDl &b, TEEHHIO P REIDR <7 P OHIBIELE P, S D
HE» CHAACE I EENGSHBORBEOENLD DU UABIEAZ VOB OVEIRLILODTH S
CEDHRETES, MERRLEDA A =X b2¥2 5L, HBEHOBERTHBROMERBREOA X IO
AP VADBNEL, EREOCHREOFHIBA b VABKENT LICHAT S0

5 ¥ & ®

RIMBESNB TRRUNS WIGEE A TRE U RFE (M=2.3~4.9) @ coda parts &NV F/e2
7 4 V& = KD BEBES Y, EREORN LT OREERRIHR,

(1) coda DXIHIRMITFHFERD 5D lapse time 3 S EBOBMEL LTI 2) XATcRahdHiOREL
R

(2) %3 a (geometrical spreading factor) {3 1~20Hz QAWBHT1~2THY, coda parts HHIER
PERO MR EEPHEDOREEIC LS single scattered body wave & LTHENZB T EEREL TS,

@) a=1 EE U TRO IR b6 iZHBEURAE L lapse time (RFD 2 DOWEERD T,

(4) WFRE 6 OfEIZ lapse time OIEMEICBA L, BFEOBHEERD 2 BEEF MICKHET 3 (3)
RTHIELHATE 2.3 R . 1340~0BTH 5,

(5] 4 O EHo, REAOBFEEHOMBELERRTI5E, B—HMHO lapse time OIRATRER
BUREBHEELHP S, HRD M KX > THITTE S lapse time QXD T 2D CEESLET
HBo

6) b DELE, BABEEZEALUTROLBRIUEY Q FABBICKE IRFLTELL, ZoBFRIE
Q=gVF THEMTE S, 1<60sec Tid ¢=160, t>50sec TIZ ¢=230 TH5o

(7) coda source factor ZRVTEIRA Y M VOMBRBKRIC K 2ELE KUHMBIIELEHBE T &
Hizk 5o

8) BIFEAN P VIIHRIEFHOERSHBOME R SER BRI PR S  BRERRI NS 0o i
TR B K2 AN S ERBEES PR E V.

D& 51 coda parts DIFHEDME L, X UDICBRA o K H IR DT Y 2 VEBICFIA LS50, HlZ
i$, M=5 TR OMBICTEENIE R P VEROHER, RIUTREHEBRSD /4 X v~
FCRNBHET AL 1 Hz T2 64, 4Hz T34, 16Hz TLHTHb. $72, coda DIRMABH B
L ALin b2 DI0%ICE THEET BB, lapse time 8508 L% Lc % Tid, 1 Hz 224, 4Hz i
14, 16Hz (3308 THbo DB IV H-—DAVy ¥ a W FLxADI0%D RN T coda parts %
aliasing O $£% 75 LICECERT 5 354, retriggerable timer ZF1WVTC AD v v 7)) v/ HRORTE &
SR OREIFALRS.

BROICHERIEMBEET S - o IIRRE, HHELIAERL LU TCFI-ER fhZRcEsoBER
L9, BflloisE EBRE, LROESRD BHEI—EHEEICBHNLTWE. FiitillHos
TER MRERBITICFR » THO e ZRHDH XL LDEAZRLEFET.
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