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Earthquake Magnitude Determined by the Hot Springs Research
Institute of Kanagawa Prefecture
by
Toshikazu TANADA "0 and Takehiro TANAKA "

Abstract

Empirical formulas based on Japan Meteorological Agency magnitudes (Mjma) were used to determine earthquake
magnitude by the Hot Springs Research Institute of Kanagawa Prefecture (HSRI).

We estimated form ulaic coefficients from the relationship between Mjma and oscillationO F-P time (sec) at
14 stations, using the least square method.OThe results correlated well.OThe formulas obtained in thisstudy
were

Mf-p =-2.17 + 2.771og(F-P) at HIN, Mf-p =-2.30 +
Mf-p =-2.26 + 2.86log(F-P) at KzY, Mf-p =-1.38 +
Mf-p =-2.15 + 2.75log(F-P) at KZR,  Mf-p =-2.57 +
Mf-p =-1.62 + 2.84log(F-P) at MOT,  Mf-p =-2.13 +
Mf-p =-2.47 + 3.07log(F-P) at YGW,  Mf-p =-2.12 + 2.66log(F-P) at TNM,
Mf-p =-2.06 + 2.63log(F-P) at YDR, Mf-p =-1.62 + 2.63log(F-P) at IWK,
Mf-p =-2.12 + 2.66log(F-P) at OMZ and Mf-p =-2.03 + 2.92log(F-P) at ONK.

.28log(F-P) at KIN,
.74log(F-P) at OAD,
.92log(F-P) at KOM,
.66log(F-P) at JzD,
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These formulas are applicable to the earthquakes with epicenter distances < 200km and focal depths <50km.

Investigating the difference between the magnitude(Monk) obtained by these formulas and Mfaa, we found that
Monk were scaled to coincide within = 0.3 Mjma and that there was no systematic bias for hypocentersin the
observation network.

These formulas are not only simple and convenient but also reliable for estimating of local earthuake magitudes

in and around western Kanagawa.

1.00000 gopooobobooboboobooooboobobooooo

gbobooooboooboooboobooboboooon gooboobooboboobooooboobooboooobo
o0oo0oooooooooooowm)oooooo ooo0oooo@uobooboooooboo)yooooboo
oooodjymODOOODOOOODOOODOOOO gbobobooobooobogon
gooooobobobobbboboboboog 300gg

* 000000000000280-003100000000000 586
2 000000000000000424-090200000000 3-20-1
goooooooooboboo,b 290,010 20,41-46(1999)

0410



gboboooboooboobobooobooobog F
gpOoobobOO0ObOObOOODOOODOODOOOObODOO
gooooboobooboboooboooboooooo
goooobooboboobobOorPOODOOOODO
gooooboobooboboooboooboooooo
gboooboobboobobooboboooboboooobooo
gbooooooobo

gbobobooo1esunooooonog 1995000 70
gooooooooobob0 40O0bUobor-POO
goooobobobboobobooobooboooooo
gooooboobobooboboobobUor-POODOO
gboboooooboboboboooobooboommonoo
gboooboobboobobooobobooboooobooo
gbobooooobooboboooobooboobobob

2.00000000000000D00DO

goboobobooobooobobuoobobooobooOoo
gboooboobboobobooobobooboooobooo
gbooobOrPOOO0OOOOOOODOOOODOO
gboobobooboobo,ir3gbobob,1e82 OO0
g,19300@oooooooooboobobobon k-
pPOODOOOODOOOOOODOOODOOODOO
00,1976

KR am
+

@ Rrh—nll

1 ®BARSH

Fig.1 Distribution of seismic stations (Hot
Springs Research Institute of Kanagawa
Prefecture).
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Fig.2 Epicentral distribution used in this study.
The hypocenters were determined by the
Japan Meteorological Agency(JMA).

0420



®1 BAAWE
Table 1 lInforpation of station.
MBS A (2- |HEERE|E B |ME (A 0BE| BABE 82 m FHA|GEEB| B =
Hz |/kine|dB|v/cm |mkine/cm
H m [HIN | 1.0 |5 70 |54]|1.00 0.35 |89 4/ 1- 217 |-2.17
4 B |KIN | 1.0 |3.00 |36(1.00 5.28 |8Y9" 4/ I- 3.28 |-2.30
AL [KZY | 1.0 [2.79 (541180 0.72 |89 4/ 1- 2.86 [-2.26
K #Es |0¥D | 1.0 [3.00 [36]1. 00 5.28 (89" 4/ |- 2.74 |-1.38
M R |KZR | 1.0 12.37 |54|1.00 0.84 (89" 4/ I- 2.75 |-2. 15
B [KOM | L0 [2.79 160(1.00 0.36 |89" 4/ 1- 2.92 |-2.57
FERR OIMOT | L0 {3.00 |36|1.00 528 |897 4/ 1- 2.84 |-1.62
e (JID | 0.9 [1.46 |60]1.00 0.68 [90°11/ 1- 2.66 |-2.13 |BAHPENERE
HEE O(YCW | 3.0 |3.60 |60]1.00 0.28 (907117 1- 3,07 |-2.47 |RERH
#7# |TNM | 1.0 [3.08 |60]1. 00 0.32 (92" 4/ 1- 2.66 [-2.12
# YDR | 1.0 |2.19 [66]1.00 0.23 193" 4/ 6- 2.63 |-2. 06

S & [IWK | L0 |2.18 |48[1.00 1.82 [93" 4/ 8- 2. 63 |-1.62
KRR (oMZ | 1.0 |3.00 |6071.00 0.33 94" 4/27- 2.66 |-2.12 | (AHIVER)
X # |0TK | 1.0 |3.00 |60]1. 00 0.33 |89 4/ 1-94° 4/37 | 3.06 |-2.75 | (REwD)
S |ONK | 1.0 :5.15 [36|1. 00 3.08 |89 4/ 1-92° 5/ 7 | 2.75 |{-1.96 | (R B

92 5/ 8-957 3/10 | 2.75 |-1.82 (B B

95" 3/21- 2.92 [-2.03
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Fig.3

JMA magnitude (Mjma) versus F-P time.
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Fig.4 Magnitude (Monk) calculated by the Hot

Springs Research Institute versus F-P time.
4 stations have been operating since 1892.
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