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Determination of Earthquake Magnitude from
Total Duration Time of Seismic Waves based on
the Automatic Reading for the Kanto—Tokai Observational Net
By
Mariko Tatsukawa
National Research Center for Disaster Prevention, Japan
Abstract

Since October 1981, automatic reading of seismic waves and determination of
earthquake hypocenters and magnitudes by using the data processing system have been
carried out for the Kanto-Tokai observational net of the National Research Center for
Disaster Prevention. For the purpose of supporting the routine of data processing,
coefficients were determined for each station to compute earthquake magnitude from
the total duration time (F-P) of automatic reading. The magnitude was so scaled as to
coincide with the magnitude of the Japan Meteorological Agency, Myy4 by using the
least square method. The results were found satisfactory provided poor data are cx-
cluded. Then follows a discussion of possible reasons why unfavorable F-P data arc
sometimes originated from the automatic reading of seismic waves.

1. RL®BIC

FIZB SRR+ v v — T B - s 2 S BB O E iR 7 — 7 LB
BT, ARG & 5 4k & RETEESERD (F —PHRD) ik ahELIcL - T2EOD
TY=F a— FIREETT->TW5A., COEENT — & MEIEEE, 1979F 7 H Lkl
DOHIRI L 2FAD B SO Tith T fodd, 1981410 o EHOF— s Bl 2 5
stk BYHEAR e BT (BT, 1982).

[RT <7 =F 2 — FMaMAZTHAEL L TIREMERE~ 7 =F 2 — FMp-p%Zkp 3R
i, ARG EOF —PHEMAN OGBS >OTIRAE - 221 (1982) ick-» THicE S

* 5 0 B9 R BT



EARE SRR € v 2 — PG B35 19834114

NTV 5. LaLEEKR T (F) OHER, mHEIE L TABRSERH RS LERS—F

DOEBETHE L5E &THARE- TS, Lo VHSARCHBTLTLS, Mpp®
REICG N TONRLREFRICHE D Mp_p 2E8 L LT, #ABEEOIRAOF — P&
ORI fRERKD L BEHREMEMC A LT . SRERNT — 4 LEIZE T S Mp_p D5
BN L2 R B fbic, BROF — & £HOTMpya EFF BB EBBRAIC L 5 7 — P F5RY
EOMFEREEERD BT ST L.

B v & —TI$19824F 9 HETE, 45 otBBAAABE LTV 5. o5 H19814E
W0HBR 1 DO 7 =4 5350, o TOMICBIEAEE LT AL2GERISICO 0T, M A
LEF—PRHOMBRAERD EREHET 2. Kl icch oD258H54@TFRL, o
B3+ cR L, 58NS OB - BIERE L IiR L.

Fig. 1

7.0 N}

&
7

3.0 M

35.0 M

Bt K 3

34.0 N

137.0 € 1380 E 139.0 E T40.0 E 41,0 £

B « iR S HE R O MBRENA, (19824 0 ATRE)  @FE 4 AT L
7o BBl R E R,
Seismographic stations of the Kanto-Tokai observational net of the National Research Center

for Disaster Prevention as of October 1982. The twenty-five stations indicated by closed
circles are used for this study.
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Fig. 3 Frequency characteristics of the band pass filter.
[after MATSUMURA, et al. (1979) ]
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Fig.4 Relation between F-P time and Myyr4 at AGS. The data plotted include those of poor quality
(cross mark). Solid and broken lines indicate regression lines which are determined minimizing
the root mean squarc residual of log(TF-P), and MJMA= respectively (data shown by cross
marks are not used.)
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Table 1 Sensitivity and coefficients C,, C, , 1 for each station.  indicates the case for which
cotrelation coefficient is less than 0.8.

r

Code Station Sensitivity Co =51 r
(pkine/digit)
ABN Akabane 1.188 -1.88 2.95 0.741%
ACH Achi 0.400 -2.51 3.27 0.860
ASG Minamiashigara 1.667 -2.50 3.25 0.B96
HHR Hinohara 0.489 -4.14 3,87 0.B46
HMO Hamaoka 4.261 -1.43 2.95 0.794*
HRM Kawasaki 1.471 -3.03 4.06 0.904
ICH Ichihara 6.825 -2.16 3.07 0.906
IWK Iwai-kita 1.295 -2.48 3.10 0.9%09
JIZ Nakaizu 0.652 -2.82 3.24 0.Bé&8
KGW Kakegawa 0.572 -3.31 3.54 0.804
KSH Kushihara 0.305 -2.35 3.29 0.803
MIN Mineoka 1.064 -1.98 2.89 0.924
MKB Mikkabi 0.753 -2.24 3,15 0.688*
MOR Moriya 20.967 -0.87 2,70 0.923
MOT Motegi 0.953 -4.72 4.03 0.850
MSK Misakubo 0.405 -3.22 3.48 0.818
NMZ Numazu 3.113 -1.47 2.95 0.924
NRY Nirayama 0.984 -1,12 2.59 0.7B4*
OHR Chhira 0.777 -4.31 3.94 0,903
SIZ Shizuoka 0.387 -2.35 3.32 0.873
SMB Shimobe 0.394 -2.57 3.29 0.901
TNR Tenryu 0.419 -3.16 3.51 D0.766*
TRU Tsuru 0.259 -3.11 3,58 0.888
TYM Tateyama 6.418 -2.25 3.09 0.898
YKI Yohkaichiba 6.133 -1.82 2.99 0.875
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Relation between Mypa and F-P time based on the automatic reading and visual reading

(shaded zone) at ASG. Corresponding regression curves are shown by solid and broken lines.
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Fig. 7 Relation between F-P time and Mypma for July 1979 — May 1980 and for May 1980 —
September 1981 at ASG.
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