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Comparison between ERI magnitude and moment mag-
nitude based on theoretical source, path, and site

effect.
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Abstract

Magnitude of Earthquake Research Institute (ERI), University of Tokyo, Mg, is determined
using an empirical equation of Watanabe (1971). Based on the omega-square source model, constant
stress drop scaling, constant @, and instrumental response, we calculated a typical waveform for
each event with a given seismic moment and My to estimate its Mg This leads to theoretical
relationships, which show 1)saturation for My >6, 2)overestimation of My for 3<Mw<5, and 3)
underestimation of My for Mw<2. Under My 2, Mg scales with 1.5My, which may affect the
estimation of b-value of the Gutenberg and Richter equation. Catalogue values of Mz and My for

small and medium events show the predicted trend.
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Fig. .1
distance of 10 km.

200. Calculated for the hypocentral distance of 10km.

wave spectral amplitude after convolution of (a)-(c).
inverse Fourier transformation of spectra (d).

MeDSREL K BEADH 5. ZOBERIIRRORED
REICBIKIET S, Fig. 313 Q 2ZEAT My & M DR
FZERLIZODTH S, COHEOMENEZ CHESN
HHEEE 50km O TR Lz, @ OEALAKE g
BT ENbhB, FHERICIE Q ORERIKEE &%
Z 6N BDTREBAMEEENES. 7270 Q=100 &
IMIRIEMEEZEZ TR » & My & Me HSEIREEEICE B D
T, Z DA MeWREL BT ENTFRIEN S,
F 1, EROMBRWAWARIGIETEE#>. M
TRIGHETEE< 7 =F 2 — F LU0 EEE V. Fig. 4
I$EEHE 50 km, Q200 %{K7%E L T 0.1 MPa, 1 MPa, 10

(a) Amplitudes of source spectra assuming omega-square model with Ao=1MPa. Calculated for a hypocentral
(b) Attenuation spectra of Azimi et al. (1968), in which @ is nearly constant and is assumed to be
(c) Amplitude of instrumental response.

(d) Far-field body

(e) Waveforms in time domain. These are calculated by an

MPa ® 33l 0 DJEHIFETFEIC O WTEEL - My &
My DBRTH 5., =7 =F 2—-F 2T TRELRZE
HLREWEDOD My dFBETIE M T 1 FoBEWAET]
Eghe

4. BRIBIC K BH%EE

IhE Tcofic, BFEMAD LRETRT M3 My
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WETTRENS &S BHEHESELNEDRIET 5.
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Fig. 2. Theoretical relations between moment
magnitude My and ERI magnitude My calculated
for hypocentral distances of 5, 10, 20, 50, 100, and 200
km. Ao=1MPa and @ =200 are assumed.

HIEETHSTET O B BB S D65 5 km PIPNICHAE L 72
Me2PIFTD81 4Ny MTDWT Mg & My 2HEL
7o, My ZERRIR R bVEAF AT 2F|EFILTHTIR
WBEIETRESNS, </ =F 2 — FIZ—FAY KM
DIGELIA s BIE O E LTEA 5N 5. Fig. 513
ZOFERTH B, b My=MDEFRE, Q=200, R
=5km TiHE L7 My & M OBRERY. BIAEIRT
Han Bk 3E—5KT 3.

BIEI Tl My 3-5 DHEE TS Me DS My 2% EE 2
BAEMEBENWT EAR L. C OHF T SRR
EHME—A Vb2 =F2— FERELTVWS (&L
fth, 1998; Fukuyama et al., 1999). Fig. 6 [3B A
R FEER D Me & B KBHEEAN R FER D My O
W cdh 5, BRMBIEENE SN0 - 72 1998 FE—IF
MoMEEHE L/, B55XRARZVHDOD M H8
My 7% FRIZERIIEZETE S, 205> RS
L OREE, B TE, BlSERELSOFo oY
DRKTH 5.

5, £ & ®
L 971 IKEO MIERRFRED < =F 2 —

a

4

M
3E

nitude
gz

ERI Ma
\700

1

0 1 2 3 4 5 6 7
Moment Magnitude My,

Fig. 3. Theoretical relations between moment
magnitude My and ERI magnitude Mg calculated
for @ of 100, 200, and 500. A¢=1MPa and a
hypocentral distance of 50 km are assumed.
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Fig. 4. Theoretical relations between moment

magnitude My and ERI magnitude My calculated
for Ao of 0.1, 1, and 10MPa. ©=200 and a
hypocentral distance of 50 km are assumed.
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Fig. 5. A tentative P-wave velocity model at depth
ranges of (a) 0-25km and (b) 0-35km for J-1.
Numerals are P-wave velocities in km/s.
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Fig. 6. Comparison between My and My of National
Research Institute of Earth Science and Disaster
Prevention (Fukuyama et al, 1999). The events are
earthquakes in Central Japan that occurred in 1998.
The line shows a theoretical relation assuming Ao
=1MPa, @ =200, and a hypocentral distance of 100
km.
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