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' Instru.mental Magnitudes of‘Eart.hquakes by Electl‘omagnetic'

Seismographs with Magnetic Tape Recorder

o o ' Hiromu Yoshida

(Seismological Division, J.M.A.)

_In Japan, the magnitude of earthquakes, M, is determined by the Tsuboi formula; -~ = =~
M =log A+1.73 log 4—O0. 83, where A is the ground amplltude in micron and 4 is the

epicentral distance in km.

A new seismic observation system ofv electrqmagnetxc seismograph with magnetic*
tape recorder has been developed by J.M.A. The constants of the seismometer used

in this system (JMA—67type) are To:

1.0 sec and magnitication:: 1000..

In this paper, a formula to estimate the earthquake magmtude is derlved from
the- data og the seismographs at seven stations.
"The mean formula of seven is as following :
Mo=log A-}+2.04 log L—1.41
A amplitude in micron
" L: hypocentral distance in km

L= (42412 12
h: focal depth

"This formula is valid tor M, <5 and L <500 km. . v )
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M=log A-+1. 73 log 4—0.83 (1)
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Table 1 Constants of t'he 67 type seismometexj.

Period 1.0sec

-12.0V /kine| (surface)

Generator _Censtant 1.0V /kine hple-type, vertical

0.3V /kine| hole-type, horizontal

Damping Constant | 0.5

— 11 —



50 . a BB R W WA B2

‘ %ﬁ%ﬁ%iﬂ&@&ﬂ@%@&zﬁﬁéé#,%hu
CEFFEUCTHS. Fig. 1 KiERMBERLTHS.

1000

2 & H

BRE LB, KF, Mk, =838, Be,. i
(U»J:W#ﬁ@%%fﬁlh””) gL, gkF (UL’T@%%@EE@)
TOBERERTH 5. ’

REFLE V=T =2F a2~ F M OPREIncE
5 b LEEEY D ORE OB RIEE 300 km MW@ﬂE ’
;=f (19704 Jan. #>5 Dec. F T List of Earthquake

Magnification
o
(=]

10

oo 005”0 R I e Origins X 1) % U,;h6@wr®%ﬁ@ﬁf®%
Fig. 1. Response curve of the JMA-67 type EEERALE. IROORBEZBRAIRT LK</ =5 2
seismograph. | — FBliC ST 72d % Table 2 iti¥. i
Table 2 Number of earthquakes at several classified by magnitude

l* Mito [Utsunomiya "Ajiro Kumagaya ‘ Maebashi | Tateyama | Choshi ' Total -
30 | .1 2 0 0 1 [ Y R
1 0 0 0 0 0 0 0 0
2 2 3 0 2 0 1 0 8
3 2 5 1 2 1 1 1 13
4 4 4 1 2 2 L2 1 16
5 4 5 2 1 1 0 1 14
6 6 9 6 7 4 7 4 43
7 6 6 2 4 .2 2 2 24
8 9 9 5 3 3 4 6 39
9| 9 10 "3 8 6 5 5 46
4.0 9 15" 6 6 8 5 9 58
1 9 8 3 6 6 4 3 39
2 7 11 6 . 6 6 6 7 49
3. 6 7. 3 T4 4 4 5 33
4| 3 4. 3 2 2 3 3 20
5 4 4 3 -3 3 3 1 21
6 3 3 - 1 2 1 2 1 13
7 4 4 3. 2 1 3 2 19
8 3 4 3 1 2 3 3 19
9 1 2 2 2 1 ) 2 12
5.0 1 1 1 1 1 1 0 6
93 116 54 64 55 58 56 49
. : o ~7= %;-rbﬁmm%@ﬂtrﬁbéna%@a
3. WIBHZE
. . 35, .
DEDEITWBED D & TR E T - 7. Mo:log Atalog L4-8 o (3)
1) List of Earthquake Orlgms D=l =F o —F M LT L=(L4-hm)1e, h 38 BIEOIEXTH 5.
DIEIFIEL V. L OFRE, HHMECOVWTHA S h L EORE A

2) RREEENI722 757 300 km < BV OREENEE & M=4.0 BT HRE A CHRET S, k22,
Fomn, BREEM 4 ORI RFEMR L 2EAL,  M=3.8 OiETHIE A O log A=1.5 THhL
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M=4.00} iy, log A/=1.54+(4.0—3.8)=1.7 »
neH. o
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W, log A/ witlic, logL #Hlhic 7w » F Licd
D% Fig. 2 1TRT. '
Fig. 2 X 1) log A’/=alog L+b O TELINL L
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log A’=2.04 log L+5.31 (4
Logh f°.° LB, ‘
2 ZoWRF M=4.0 iILOWTORTHEH5, (3)
. X, ORED QROHH « 8 OEEKDB L,
@=2.04, f=—1.31 N (5)
L, RKDBREIRADOE H1ED. .
1 'J\lo'zlogA+2.04‘logL—l.3l - (6)
@R X D EEAE S L KRB OWT Mo &3k
. | _ . ‘
AM=M—M, 7
WLV =S =F o~ FOREE AM 2k, >t AM
0 DFEEE KD S, Fibb, .
r=%4Mjn n i3EDOHK (8

F1g 2. Relationship between amplitude A redu-

8). XDl % A5 D station correction &1 5%,
station correction % #iiE L7303,

- My=log A+42.04log L—1.3147 (9

ced to M =4.0 and focal distance L.

Lh. £EMATL 0 offiz Table 3 iTiRT.

Table 3 Station Correétions

Mito -

Utsunomiya

Ajiro

Kumagaya

Maebashi

Tateyama

Choshi

—0.21

0.14

—0.06

0.22

0.31

- -0.19

Tk, BEOR®, SR L ORHE G 2 o

T, FhFhOBEBICHTE () ROFK « f Ol
koo, ' t ' ‘

My=log A+2.15log L—1.58 7k 7 (9-a).
My=log A4+2.15log L—1.42 #g & (9-b)
My=log A+2.86log L—3.29 =#e (9-c)
My=log A4+1.921og L—1.11 f& 4 (9-d)
My=log A4+1.7110g L—0.40 & #§ (9-¢)
My=log A+1:76log L—0.46 45 1] (9-f)
My=log A+1.771og L—0.47 4k T (9-g)

5%, , |
EABLT 9—a)~(9—g) XT M=4.0 & L1
L &p A~L fhiga Fig. 3 wRiT. ‘

4. HERIIOWTORE

Table 2 OAFHIC DT, (6)Fnb3kedre My

M Loz, AM, % M X0 L sl Ts ey 1 L

1
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Fig. 3. Attenuation curves of M =4.0 against
focal distance L. Mi; Mito, A; Ajiro, U; Utsu-
nomiya, K; Kumagaya, Ma; Maebashi, T; Ta-
teyama, C; Choshi. )
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Fig. 4. Magnitude.. residuals 4M =M —M, vs
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three.
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" Figl 6-b AMag‘nitude residuals AM =M —M, vs
M at Tateyama.
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Fig. 7. Focal distance L against S—P times
obtained from Takehana-Sagisaka’'s Table
T'sp. A curve denotes the mean one (Eq.(10)).
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Fig. 9-a Magnitude reéidﬁals AM=M—M, vs
M at Shirakawa.
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