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A Study 'of Earthquakes felt at Miyazaki‘

"The Accuracy of Epicenter Determination :

from a Single Station Observation at Miyézgki :

Y. Yasui and T. Hidaka

(szazak; L. M O.)

Rapid .estimation .of the “epicenter of a large earthquake has sometimes been required for C

tsunami warning against the coast of Miyazaki Prefecture.

The authors checked the accuracy of epicenter determination from observational data on three

components of an 1n1t1a1 motion and a P-S interval obtained at a’ single station, M1yazak1

It is

concluded that although the method mlght bring about some errors, they are not very serious and

" can practically be neglected in an urgent case.

It is also recogmzed that according to the dlStI‘lbuthn of epicenters, earthquakes are d1v1ded

into several groups and the earthquakes of each group are characterlzed by depth of hypocenters

type of seismograms and deviated angle of initial motions from the direction of epicenters. .
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“Table 1. List of Earthquakes felt -at Miyazaki during 1951 ~1961

7

11

14

116

iP eP

1 2 31456 -~ |8l9j10 1112 13, 15
/ : N E D ' |
; near Miyazaki' . i s : O, coincidence no
19511 607 33 13.0 4.6 110/ |V P b {0 *: D iP iS Hyuganada |- | X
111j09 18 25.6/ 6.4 184/1|Q31.8 131.7 S | | 91|—37|D| 150 iP iS ‘
11705 22 44.6] 6.1 158/ 1 |Q|321. 131.9 S | [113—14D| 60/iP iS
I 618 12 31,1 6.6 153/ |V|31.6 131.7 40| -|100{—19|D|" 40|eP iS| .
1516 11 48.8120. 4| 2851 |S[32.8 130.2 10 | 90{— 7|U| 220|iP iS |
1903 22 18.6/ 7.0| 57|T|Q[32.0 132.0 v.s.| [110]+40/U| 180| eP iS
I 605 12 54.1|46.2] 46|11|V[28.3 129.3 200 [104/—10|D| 400|iP iS : '
; . D - * |depth may -be
IV26{03 30 28.0121.3 47/1|V|[30.8 130.7 130/ | 89|—30|U| - 30| iP iS oo
. VI 601 58 17.1124.73300]|Q|29. 8 131.7 90| | 94/—14/D| 300} iP iS -
VI26/05 34 33.724.5 182/ 1|Q[29.8 131.9 60 [100]—12|D| 350/ eP iS| .
- XI19120 00 23.8| 6.1 64/1|Q[31.8 1318 v.s.|*| 92+42/D| 50|iP iS |Hyaganada |O, K
195213021 44 36.2]13.6) 36/1|Q31 132 S | [100- [U ePiS|L. M. faint
I 715 29 08.3/11.0,.104/ 1 |Q[32.5 132.2 40 {104+ 5U| 50/iP iS| ‘
 WM1322 58 52.348.0 117, 1,Q28.5 127.3 240 122 0 |U[1000|iP iS
- VI 520 06 25.2| 6.9 300|T|S|31.7 132.1 v.s.| [137|+16(D| 100|iP iS
VII20[15 38 14.3| 8.6 200, I |Q[32.0 132.3 20| [118-- 9/D| 120|iP iS o
: ) 1o 2 . .
XI 423 01 27.2 7.0 §1|Q[32. 41319 vis.| [125+:33D| 20| eP iS if&;‘namphtu_‘ie too
XI1906 05 47.837.60 581/Qz9 130 S | |10 eP esff M. very |
X124/23 28 12.3(32.7| 190 I S28 - 130 S | |154—-11|U 1600/eP eS depth may be deeper
N : . : ' S 0, K, G, near
Xi31/02,34 39.9| 7.1| 1411 |Q 1% D eP iS [Hyuganada {Shimizu, but for X
: . - : . Miyazaki no good
195311805 47 47.5 7.6/>40m@lsz 132~ 20 [100—16[U| 160|iP e
. 123011 48 27.221.5/.305/1|Q(33.3 132.2 40| | 84 0 !D| 80P S
2319 18 39.1 4.2| 93010|Q(31.8 131.8 10 |108{— 3[D| 100/eP eS
IVI313 48 40.2( 7.2| 1461 |S[31.6 131.8 40 | 94—35U| |eP es M. (UD) o
| VI 11313 2.5 6.5 94'1S| Hyuganada |* D! |iP iS |Hyuganada %ﬁEMgf’@‘k" 12°km>§
'XI27|04 26 03. 3| 5.0[1976/MI|Q|32. 0 132.1 20| 170 —.3D| 100/ iP iS B ‘
PO o ‘ recording
XI1404 10 47.8 7.3 751/ Q32,2 131.8 20 | 84+ 2U| 125 very bad
19541116008 06 58.3[13.3 433m|Q[31  131.7.S-| | 90l+48U| 110/ P iS , , o
: - |U.D. . ’ e ) . ISouthern - 0, G, K, may be -
m2402 32 39.2(16.6[ 235 1| |5 off Tanesa- 1/ eP &S| part of100km E, depth 60km)x
. . : shima, deep ‘ Kytshi from Tanegashima
12403 28 28.0[.5.5) 420{T1|Q [31:8 130.9 20| (145/+ 5 D| 75/iP iS| . . '
(I2809 56 43.448.4) 223 1|S[27.7 131.0 200 110-26D|  |iP"is kM- (UD)
10 6{00 18 07.2[11.9| 83/ 1/ V[31.0 131.4 . 20/~ |100/+20.U| 125/ P iS ‘
mM23[14 25 59.311.4| 200 1| Q32.6 132.1 20 104+ 2D, 85[iP iS|
IV20110.18 08.111.7| 127/ T|V[31.0 131.5 S | .|100+16{U| 260|iP iS|"
V2405 20 17.8)13.5[, 97 1|Q|31  131.3 S | | 85+38/D| 340|iP iS
V2715 50-21..8| 4. 1[1350/T| V|31.7 131.7 20| [151+-35D| - 75




HEZIY 5 FRMBO—RE—LH « HF -

41

T 2 |3|alsle 7T 8| 9|10 12] 13 ’ i 15 16
: N_E DJ| | | . ,
Lo, : i ' N o - incid
1954VI14}11 27 11.7 6.2 59/1/Q km B off ID|  |ePiS Hyuganada | ,g({o Loincidence
X ) . b :a [Near ~ QP—
IX1022 15 38.9l24.8 89 1|Q[30.2 1311 50/*| 85+ 5U| 600/eP iS |y il ., 10, K, G, Y
] s a8 N Seismogram :
X2002 26 51.112.3 112 11Q31 182 S | 116-14D| 180 | THiCy
XI1323 47 13.2[25.1| 1391 |Q30: 0 131.8 80| *| 86|+ 8U| 210/ eP iS
(1955 F 4120 00 49.7(28.1| 87/1|Q30.5 131.5 S | | 65 " |eP eSL M. faint |epicenter? -
m28[18 13 03.933.8/ '500{ I|S|29.4 1301 60| | 90|+12U] d00. rsniisssfg(‘l’gram
IvV23(15 07 42.0) 7.3 117/1|Q[82. 3 131.9 10 |L12+27)U| 80[iP iS ' :
. v \ . v, . o O)G’K)Y; d
’ : E of Miyazaki | 5 s N coincidence no' goo
V29 1436 32.8| 4.4 517|1|Q| v s * D|. iP 1S.Hyuganada perhaps E 50km from ><
: e R Miyaazaki
X 1105 35 47.1] 6.6 764T|S[31.7 131:7 S | | 94+28D| 40/iP iS :
. ol ; - ‘ . -« East off O,G,K,Y‘
19561V1022 08 13.6|.4.4/.1661 Q316 131.5 40/ *|136— §D| 90 iP iS |\ 7oy PR
: L. ) ) 1y . |near 10, G, K
V28118 13 14.7 5.6/ 156 1/Q(31.9 181.8 40 * /109 0 |D| 100/iP iS|\rico oy |
VI 803 19 22.8) 5.8 417 Qo) 7 1377 g0 [103+23D| 70/iP iS| .
} e . I. M. faint -
VI1615 20 23.3/41: 5 1451 |Q 108 . |Seismogram )
’ k : 128.3 131 50 e :
VI30123 39 49.9[15. 4| 128 T Q[30.6.131.0 40| * [105|—30{U} 120|iP iS fneilsssfgggram
‘ : ‘.'..'Sout_hoff' N -
VII10005 35 18.3/14. 2 1) 52.6182.3 10 |100430U| 80 iPiS Kyashe | |0 G K.Y
. , : I. M. (E-W)
IX 7/07 45 47.5(13.2| 152[1|Q31 132 40| |91 |U eP iS |faint, but
o . _ ) negative
X AR U ; . .« |East off
X2410 01 41.4) 7.3 31511/Q32.3 132.0 20 * 104+15U| 150 P iS (\fiv- Py 10, G, K
19571M19[11 55 12. 2 9.5 262 1 Q[32.0 132.0 20| | 76/+22D| 110/iP iS
V3015 25 59.510.0| 61/T|Q[32.6 130.8 30| | 95+ 3/U| 170/iP iS| . -
VI2509 34 25.4 6.6 335 Q3.7 132.0 200 21— 5D  |iP iS i M. (UD)
| XT11)20 25 29.8]13.6 134/ |Q32.7 132.1 70| | 97 0 |D| 110[iP iS| .
195811 806 37 27.4) 7.0) 282\ |Q31.4 132.1 40| 1401+ 8|D| 110/iP iS |
T V26002 41 17.022.9| 270/1| [31.5 129.7 S | | 83+ 5D| 60|eP iS
s y | : 80km E of |* b - [Miyazaki |0,G,K,Y
- VII505 22 39.5 6.4/ 721 Miyazaki® S D iP i3 Prefetcure . |coincidence no good X
V119022 50 15.7|17.7| 143| 1| (32.9 130.4 10| | 96+24)U| 105/ P iS ’
VI25/03 36 37.1| 8.2 128/1|Q31.4 131.3 10| |93 D ePiS|L. M. faint
IX 5001 02 43,4 5.1 379/1|Q[31.7 131.8 20/ [128/—22/D| 100 iP iS| - ‘
IX 8/23 53 51.424.1| 700/11|S33.8 131.9 80| | 88+ 6/D| 155 eP iS
IX15/04 42 24.0| 6.2[2000{I1 Q!31.8 131.9 20| [110— 7|D| 55)iP eS
1950V 2000 47 30.6 7.91300 Q3.4 132.1 20 1183 |p| |iP is| L M..(NS).
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1 2 3| 4|56 4 glolw01l12] 13 14 15 16
N E D : o :
‘ labout ' Southern R
VI 415 37 20.6{10.1 80/1|Q[31.5 131 80*[06 D]  |iP iS|part of K, G, X, coincidencel,
’ ; ) Ky tshi no good.
. yisha . |
. : % -« |East "off K, G, coincidence  |_
VI1911 38 03. 6! '8./9 64.1 Q U eP iS Miyazaki very bad X
‘ o : ) - East off
112 30 02.8/11.0] .66/ 1|Q|31.1 131.5 20|*| 91|4+-25|U| 210/ eP iS |Ostmi K,G,Y
1 R Peninsula S
IX901 05 47.8].8.1 416]I1|Q|31.4 132.0 40| . [112|—15/D| 70/iP iS| = -
. ’ ) " ) | East off .
X113019 19 00.1! 5.2| 127|I1|V|32. 0 131.5 20|*| 92/—18/D| 150|iP iS Miyazaki K,G,0,Y
‘ i S . Prefecture
1960 119012 10 58.9| 5.5 474/m|V[31.9 131.6  30*| 96/—25/D| 100[iP &S Hyuganada |O, G, K
II 517 43 46.6 6.4 8001 Q31.9 132.0 20 |119 D} iP eS IN-S, broken|
I 4/12 53 34.7[18. 52300/ |Q [30. 9 130.7 140| -{100|—40|U| 230|iP eS
V1815 35 55.834. 1/1200(1|S 29 130 100 10123 U| 350|iP €S
VI 821 51 55. 0/20. 3| 643(11|Q[30. 3 130.7 60 99/—23|D| 160} iP iS
VI10(18 38 57.7| 7.1 751 Q31.9 131.9 40 94 ePiS[. M. faint )
VII 513 46 34.0 7.4| 97|1/Q[31.9 132.1 20 *|111|—18/D| 140|iP iS |Hyuganada O, G,K -
X 4[10 13 38.1{ 6.2| 200{IT| Q[32 1324 20| |124/+13/D| 80|iP iS, ’ :
IX26/20 36 45.013. 0| 494|11|Q|[32.5 132 20| | 794+23/D| 90/iP iS
X15/00 26 _33. 9/13.0/ 1001 |Q[31 131 'S 92/—35|D| 150| eP iS
- x2908 27 54.8 2.0 671]a near | P eSpir ki [the other stations x|
. . ! I Miyazaki e e I'Myauflailnt have no good records
© XI27)22 23 25.2/11. 3]1520|]1|Q|32. 4 132.1 60 97|4-14U iP eS ) )
' . ; near off Miyazaki 0, G, K, coincidence
N * 1 -
~ X031j04 09 28.0|, 4. 0| 448/ II |V Miyazaki D eP eS Prefecture ;/:11;3{’ bggt)fgzai\/hya
' 31° 131°
19611 621 52 20.0 5.2~ 78/1|Q 467 357 20 98 0 (D 90P eS )
E . Hyﬁganad?i G,Y, K, Y, perhaps|
12100 38 14"' 236.5 158 1/Q| * iPeS [. M. brokenja deep earthquake X,
. near 1K, G, O, foincidence, .
MM1110 57 27.5) 5.4 119/ 1 |Q| npeo. 1- * u iP iS |Miyazaki |no good. for X
Miyazaki ] . Miyazaki SE or E
! 33° 131° : Pricipal ;
m27/03 10 59.1 V|V 5z, "27, 40 —10 iP Motion bro-
) 367 517, k
: ] en
v loa 43181 5.4 |1\Q 5% 3L 40| lis3 D] [iP S broken
. . ‘ Miyazaki N R
. ) E of. ’ . Prefectnre |K, hypocenter -
7 105 34 56.5 5'3 I Q Miyazaki * D iPeS| ot : undetermined X
1. o recondi- )
: . 31° 131° ! tioned
# {1530 211/ 6.9/ 223 T|Q 543, o5, 0| [116—-22D| 60cP eS' -
: 31° 131° a1l 5 e
28|04 35 40.2| 3.2| 183|11|Q 207 457 20 213|—15|D| 130} iP eS
v 05 42 56.8 5.3 671|522, BT 0 [sd-s0p 33ip s
I 1005 59 28.8 7.4 811|Q| oa, 135 0| |68 ePiS|[L M. faint
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1 2 3| 456 7 l8l9lwo]12] 13 14 15 16
N E D
31° 131° . .
196110 122 50 43.8 59| 77|1|Q| 41, "4;, O |88 ePiS[L.M. faint
# 12355 02.7) 6.3 224 11Q| 35, 1387 0| | 95+10D| 70[iP iS
near * ‘ . . .. |the other stations
I 8)17 47 01.7) 1.6/ 78/1|Q Miyazaki eP iS [Miyazaki ’ have.no good records X
: W of
o | 31° 129 . . hypocenter may be
v |17 47.26. 5 ' 811|Q 51/ 36 40 eP iS g:egf(ézl:lltr;‘a erroneous. -
) ol East off of |4 . Miyazaki 0, K, . coincidence
1412 25 21. 3/ 4.8 103 1|Q Miyazaki ePiS Prefecture |no good ><‘
v 1827 08.7) 8.0 74/ 1/Q 3271307 20| |106+ 5D 100/ eP iS
1607 16 47.3 6.0/ 804/ 1|S| 327 1397 0| 153~ 5D 20/eP iS
' 31° 130° o - o |IL M. (UD) .
MI815 22 54.2 8.5 8141 Q 59, "4y, 0| [106+15D| |iP iS|p o
B 31° 130° K .
7 |L7 58 05.7) 8.0 135/ T Q| “55 “ye, 20| [100[+28D| 25/iP eS
: E of Miyazaki| & o off Miyazaki|G, K, O,
v _4_11 39 01.415.01 8211/Q 100km D eP eS«Prefectnre coincidence no good
» |13 53 55:514.1) 331|Q'35; 152, 60 | | 94433D| 180 P iS |
| | near . .o |near . |the other stations
(20 55’07' 323 691Q Miyazaki - * P iS Miyazaki have no good records X
V 20036 48.9 7.4 59{1|S| 357130 20| |07 P iS|L. M. faint '
. % .« [Hyfiganada |O, G, K .
#1100 38 20.9) 7.5/ 194/ 1]S[31.7 131.8 10/%| 97 ePiS [ {1 aint |cotneidence good
- : -35° 134° . e
V 7121 15 25.9/58.2| 1691 |S 067 25/ 40 eP-iS I. M. faint
V17/06 45 55.419. 4 610 1/S| 307 1327 60 | | o8 0 |U| 310iP is
VI 919 52 48.3 7.0 97| 1|Q[ 317 1817 0| 108430D| s0/iP iS
VI28|10 47 37.7'2.7| 38/1|Q| DeAT . * ePiS|LM. faint |the other stations |
i el Miyazaki S have no good records|”™-
VI1823 04 16. 1(23. 10480010 Q| 20, 131760 | 114 0 |U] 420/iP €S
I 29° 131° not recondi-
v (23 34 41.8[1.23 8 36 60 Honod.
VI1915 33 56.125.2 180/ 1| Q) 2, 135 60 P iS
7 j20 55 24.624.4) 130 1| Q| 227 1317 100 | P eSILM. faint
29° 131° Topeak .
‘VI20[18 03 18.4126.6) 1431 |Q| g, “y5, 60 | D ¢PiS L M. faint
’ ) ‘ ‘ » » off south . )
V122,07 40 32.026.0| 43[1| | 120km SE of 1 eP eSof Kyasha |0: G, 16 Y x
B ‘ akushima 1M, faint coincidence no good
VII 1|19 30 49.5/16. 9| 212 3, 181,100 | | 95—27)U| 80/iP iS depth questionable
VI 4/04 34 17.0[ 3.9 85|1[S[11.7 113.2 0% (118 —34/U| 38 eP iS [R€3T .
‘ ] v Miyazaki
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1 2 3-| 4|56 7 8lo|10f12]| 13 VI 15 116
N E D J -
1961VI1113 27 33.3 5.7 90| | 35, *32) 0| |16+ 3D| 95iP iS. depth questionable
v {15 08 28.7) 7. 7a00m| | 37 1327 20'| 17|+ sD| 70/iP iS
o ; 37° "1329.' R hypocenter question-
VII14/00 40 49. 2| 6.112200| I 37/ 190 40 D iP iS able or recording at |X
: i ‘ Mi ki- ood
|Miyazaki no g
V1507 05 12.6 7. 214001 .| 57, 1357 0| [125— 2|D| 80iP is » o
sz 18154 7.3 41| |5 18 20| 3ol ePiS|. M. faint
i ff Miyazaki e
: g SE of . % el y G, K, Y, coincidence
VII16/04 52 36.3.‘9 7.2 8011 Miyazaki ¢ eP iS flf)})ecft;l;::t “Ino good X
, " loff Miyazaki
IX 4{10 10 03.3|°6.4]| 106{I| [31.8 131.7 20|*| 72 eP iS |Prefecture |G, K, O
- o - .M. faint
; i near % .« [Kytsht- -]O, K, coincidence
1)(»,13 12 20 ,18' 17.0 37 I Miyazaki ] el iS I. M. faint [no good - X
IX1402 48 39,0 5.6 251 | B * PiS [Misazaki - [the other stations |/
3 : : Miyazaki et. I l\% faint have no good records|
x2205 45 44.8 6.7 97]1| |35, 131 0| |7 ePiS|L M. faint
- - near N off fl\/Iiyazakl . N
X 24/09 22 42.4] 5.6| 1051 S 1. eP iS [Prefecture |G, hypdcenter
L ‘Mlyazakl. : I. M. faint |unknown X
XI 406 14 19.9 5.5 401| |51, 317 60 ePiS[LM. faint
, | '31° 181° . '
X127|14 57 30.5| 6. 4] 136001V 18/ 337 40 133|— 3|D| 80|iP iS
Column ™ 1 : Date.
Column 2 : Time at Miyazaki (h m, s).. . -
Column 3: P-S in seconds :
Column 4 : Maximum amplitude in u.
" Column .5: Se1sm1c intensity at Miyazaki.
Column 6 : Nature of ground motlon, V=very quick, Q=quick, S= slow ‘
Column 7 : Hypocenter; Latitude’ and longitude in degrees, depth in km. Most " of ‘hypocenter
locations are adopted from the Selsmologlcal Bulletm of J. M. A. Some are determined
by the authors.
- Column 8: Mark * indicates the hypocenter location is not from the Seismological Bulletin of
J M. A .
. Column 9: The ratio of P—S mterval observed at Miyazaki to that glven by Wadatls table
- assuming a hypocenter of column 7.. The ratio is shown in’percentage.
" Column 10 : The angle between the ditection. of initial motion in -horizontal plane observed . at
Co- M1yazak1 and the ‘direction of epicenter from Miyazaki. :
Column 11 : Up or down in vertical .component of initial motion. ‘
‘Column 12 : Depth calculated from a combination of initial motlons in three components and & '

P-S mterval (m km).



Column 13 :
Column 14

© 'Column 15

Column 15

E%mwwaﬁ@ﬂﬁbeﬁﬁ—%i#-aé, o B

1P or eP and iS or eS-

Location. of epicentre given in the. Sexsmologlcal Bulletin of J M. ‘A., conditions of
recorded initial . motion (L M. ) and of seismographs in operation.

: Accuracy of hypocentre determination by the present authors. Marks 0O, G, K and

Y show that the data from statlons Qoita, Kagoshima, Kumamoto, and Yakush1ma
are used in determining the hypocentre respectively w1th the data of Miyazaki.

Mark X indicates that the data of this shock are not used in this study because of .

thelr lack of accuracy.
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Fig. 2. Distribution of epicentres classified according to
the direction of initial motions at Miyazaki
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