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Relation between Maximum Accelaration and Magnitude Concerned
with the Scaling Law of Source Spectrum
—— Earthquake Swarm off East Coast of Izu Peninsula, 1980 ——

by Yoshihiro SUGIMOTO and Takeo MORIYA
Department of Geophysics, Faculty of Science,
Hokkaido University
(Received March 16, 1983 )

Relation between maximum accelaration amplitude observed very near to the
epicentral region and magnitude of earthquake swarm off east coast of Izu peninsula, 1980,
is studied. The relation is expressed by the empirical formula in a magnitude range between
3 and 5,

log A=a(f) M+ b(f)
where A =observed maximum accelaration amplitude
f =frequency
M=magnitude of earthquake

Frequency dependence of the coefficient a{f) of the formula is detected by frequency
analyses of the accelaration seismograms. It is expounded that mixed effect of frequency
characteristics of the ground where accelerometers are set up and magnitude dependence of
source spectra of earthquakes is cause of the frequency dependence of a(f). This idea can
explain reason of differences of a(f) observed at other accelerometer stations because of
differences of predominant frequencies. The coefficient a(f) corresponds to ratio of the
source spectra that have magnitude difference of 1. Then the ratios are calculated using w,
®? and w*® source spectrum models and compared with a(f). The ratio of @? model is the best
fit to a(f) observed.

Synthetic spectra of mainshock of the swarm (M6.7) calculated using @? model and
a(f) and b(f) for small earthquakes agree well with the spectra observed.
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Fig.1. Locations of strong motion NANADARU
seismograph station and

hypocenters of the earthquake q lgkm
swarm studied (data after I )
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Fig. 2. Displacement seismograms of NS component
(M>4.4).
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Fig.3. Accelaration seismograms of NS component
(M>4.4).
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Logi, A=aM+b (1)
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WHES (BEEMY 15km) 2B 58ET0.72 2B T3, anlEAE—DHMERL K- 72
KL rbbT, BREOLIWITL > TREDZZ EARENAZ EICX B, Hdflh (1980) &
EREAE 10~15 km O @BME Fic B 2MESHMEEN -7 =F 2 — MREEIKE W2 L
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%, Fig.6 13 NSsriconw, alf) 270y FL2bnThs, RFDORIET 077 4L
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Fig.5. Relation between maximum accelaration of NS com-
ponent passed through seven analog filters and magnitude.
Peak frequency of the filters are 2.0Hz, 3.2Hz, 5.3Hz, 7.9Hz,
13.0Hz, 20.0Hz and 32.0Hz for 1ch. to 7ch. respectively.
The Q value of the filters is about 2.7.
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Fig. 6. Variation of a-value versus frequency. Solid
circles obtained by analog filtering method and
solid line, by FFT method. Bars and dashed
lines are the 95% confidence limits of the values.
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FMUBFETFFTiIcL ) 27 P2t E L2, Fig.8iI3ENRV SENHBNEMART F L
Thb, a—F—FEHL, NLE2FETEE19Hz2TH S, ool =Fa—FlzDnTH

YL ————— & 2T L PR B N e e ST
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Fig.9. Comparison of coefficients between observed
and calculated values for four source spectrum
models.

A : @ model, corner frequency=1.9Hz.
B : @? model, corner frequency=1.9Hz.
C : @® model, corner frequency=19Hz.
D : «® model, corner frequency=5.0Hz.
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Fig. 10. Comparison of accelaration
spectrum of UD component for the
main shock between observed
value (dashed line) and extrapola-
ted value using @? model and
spectra of small earthquakes (solid
line).
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