HOKKAIDO UNIVERSITY

Title REHMEDERET I =Fa-V
Author (s) PolER, RSIE; ABE, Katsuyuki
Citation biEE KR BRI SRRk, 39, 57-62
Issue Date 1981-01-31
DOI https://doi.org/10.14943/gbhu. 39. 57
Doc URL https://hdl. handle. net/2115/14087
Type departmental bulletin paper
File Information 39 p57-62, pdf
b’s‘\@
2
3
%

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




AL A FE IR B R R
Geophysical Bulletin of Hokkaido University, Sapporo, Japan
Vol. 39. January, 1981, p. 57—62.

HERBOERE S =Fa—F

Mo B AE
ALY A AR T R
(BEF1 55 4 5 H 27 B £3)

Seismometrical Re-Evaluation of the Sakurajima
Earthquake of January 12, 1914

By Katsuyuki ABE
Department of Geophysics, Faculty of Science, Hokkaido University
(Received on May 27, 1980)

By using old seismological data from all over the world, the hypocenter and magnitude are
re-evaluated for the large volcanic earthquake of January 12, 1914, near Sakurajima, Japan. On
the basis of reported P times, the hypocenter parameters are determined as : latitude, 31.5°N ;
longitude, 130.6°E ; focal depth is found to be shallow and is restrained here at 10 km. The
surface-wave magnitude is re-evaluated as 7.0 from the Japanese and world data. The broad-
band body wave magmtude is also determined to be 7.0.
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CITOIRBHELIZ 1914 E (KE3E) 1H 12 HICKRBMMETCEELBEMBETH 5.
THRHER ) TBOWERMEIC LU, ToHEICL28HEE, BREET TRESE 39, 2K
21,1004, JEHE I3 A, BREBE THEE 2 AR TH 5.

B HENEE|Z OMORI (1922) + GUTENBERG and RICHTER (1954) {2 & - TSN T
%, OMORI ;3 fsri& (31°35'N, 130°35'E, & 13km) BHEREREATC 3513 3 P ikwEnkmn
EREL COMPMEBIRERE,2 LK ENZLNOTHY), HENE LD TIE v, GUTEN
BERG 5 MEEIR (31 %'N, 131°E, X 50km) (TR HBRIFNC BT 5 P lFHEREL D 5 5
NZLNTH2, ZOFEZSHEERL T L0 & EARNIZEL TH 555, KA f#E(RICHTER,
1958, p.693) Ik > TV A DIZERFDLE,H 5.

MERENw S =F 12— FIZDWTE, BESH L &Eh 5K S 7z CMO (1952) i 6.2 4
L<id TERER) DECLPHATLITLIEFIRAEN TV, FRiZh > THADH W HIER
FOFRE L &N, TOMEBEBOBIRIZ MT7TREETH 5 LERS N2 (FE 1979; P, 1979).
E26Yiz (3 GUTENBERG and RICHTER (1954) DM 7 2L (16N T b, CHEIT RS S
L HENBENZ L LOWTEROS LN E V) MTEETH), RENDHAFIZO TR
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Ko B9, KUMBE & L TEL L BREOERER & [E R 2 EREN AR b &
DWGERIFHETHIHMET 2 2 Li2H 5.

i

II. % Pl

BEREIC IV OhOFENH DY, I T 1910 FROBROE EEE L T P IlEEER
iz b & ¢ HEERERA L7, A ERHE British Association d#t#%> Gutenberg U5 7 L4ik5 )
B, KBRS AT S EME BN S TH 5, KERRMEIz BT 2 H
EOBRAFTOABBEIRE, SCIHELBRREICES 2. JITRERNECEEbNR
2L F R LY, 72, HE T Milne OB AT RERL CER L Twizas, ZOMERT
LB LOEERRSFROWYE HECHEAR D KEEL L ool BIIRA L L -7, O8I
L CHEREREOREIT 26 TH 5.

EERE N HIL Jeffreys Bullen 8RR A AW RN TRET R 7 7 LI LT, 2O
FiEld U S. Geological Survey % International Seismological Center 7% & THBEENTLLD
HANCE—TH B, B S OMEIEIF BULLEN (1933) (24 &Dwre,

LRSI L TEL N RERRIEEICEC, SEOFEC B TEBRBEN &AL HLOTR
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Fig. 1. Root-mean-square of O-C
|

residuals as a function of focal

depth. Results for two cases 130.5°E 131°
are shown. Total number of Fig. 2. Epicenters determined for three
stations for | O—C| £ 10 sec different sets of data. The hypocentral
is shown in the inset, where parameters are given in Table 1. The
the number of stations in NE, cross shows the epicenter determined
SE, SW and NW quadrants is by OMORI(1922). The epicenter adopted

given. finally are shown by the closed circle.
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(3 O—CHRE (BMRA D S ERANEZLIIWAEE) ThobaNs, 2BEAAZA VLSS
LHE OB | O-C| BELTTERAAIILL X, BEO ZRTHMEIEZ 16715 & i, £
CHENBORHELACZ L &I | O-Cl " REWZ LRLTL L 2 OBAEOREHEEICK
WEW)ZEIZIEE L L, LrL, BAEORGSERCME DT Ko —ikby e H#ED w0
T, ZITIRKkEL | O—C| nBEMEZBREL 20 5 BRERHIUNRT 5 3 CEHEL B VET
iz,

COL)ICEHHEER )R L CLBBEORIZTFIRE L Lh -2, ZOEBHE LT, LN
BUKEENEE 7217 T BRECICBBES B LN TV W Eph T 6N 5, BuzBls
D TROUBERITENE ZAHIIRE (BREEYS 150km) ©H 3, FiglicRE 2EL2%5E
Table 1. Hypocentral parameters for three different cases.

Cases I and II are calculated for |O—C|< 10 sec and |O—C|< 5 sec, respectively. Case
III is for the intermediate case. Standard errors are given to each determination.

Case Origin time Latitude Longitude RMS of 0-C
(ST, GMT +9% (sec)

1 18:28:09 *1 sec 315N £17 km 130.52°E £16 km 3.6

1I 18:28:10 #+1 sec 31.55°N £12 km 130.67°E £11 km 2.2

111 18:28:09 *+1 sec 31.44'N £14 km 130.60°'E %14 km 2.9

Note : The average values of 18:28:09, 31.5°N and 130.6°E are adopted in the text as the
hypocentral parameters of the Sakurajima earthquake of January 12, 1914.

Table 2. Station data used for the calculation of hypocenters. The hypocentral parameters of
cases I, II and III are given in Table. 1. Distances and azimuths are calculated for case 1.

Station P time Distance Azimuth O—C (sec)
(JST, GMT+9) ") 0 Case 1 Case I Case II1
Nagasaki 18:28:37 1.3 336 4.4 3.0 2.6
Osaka 18:29:28 52 52 0.2 1.0 0.0
Zi-ka-wel 18:30:04 7.8 270 —-0.6 -3.2 —-1.6
Tokyo 18:30:13 8.7 59 —-4.9 -4.1 —4.9
Taihoku 18:30:32 10.2 233 —-6.6 - —6.8
Mizusawa 18:30:57 11.5 46 1.1 1.7 0.7
Manila 18:32:33 19.0 210 0.3 -1.5 0.6
Irkutsk 18:33:54 28.2 325 -9.1 — —
Batavia 18:36:22 43.8 215 5.6 4.0 5.7
Tashkent 18:37:03 49.3 299 3.4 1.8 2.4
Tiflis 18:39:02 66.9 306 —-1.0 —2.4 —1.8
Pulkovo 18:39:09 68.2 328 —1.6 —2.7 —2.4
Riverview 18:39:12 67.9 162 2.8 2.0 3.2
Czernowitz 18:39:58 75.9 318 1.2 0.0 04
Vienna 18:40:27 81.2 322 1.4 0.3 0.7
Eskdalemuir 18:40: 45 84.9 335 0.7 -0.3 0.0
Uccle 18:40: 47 85.3 329 0.5 —-0.6 —-0.2

Paris 18:41:00 87.6 329 2.3 1.2 1.6
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NHEEZFTHEL T, | O—C| ORKEL I0WUTLLIZ20MUTIZR-> Ty, BED
BEMF B EEDIIBEN TR FHMEIT—FICEWPT S, ZNTERICECERL2TIBT 5,

BENEE % 10km ¥ L2BFAD 38BN D5tEHR % Table 1, Table 2 1 £ U Fig. 2 1Z7R7,
IBLUNER | O-C| oBEXBE2EINFRIOBWLUTBLUSHUTICL 2BAcEL, i
FNHNHEICHIET 5, BEOES %2 10km & L7zds, &% 045 33km D& TEZ 3R
DRELEIZ L, BROBENISkmUNICBE S, Ld->T, BE2ZFVETHRY %
DB T 5 FEIT 0w,

REROMEMIR C, HRIZ TN Gutenberg 5 18 B 28.1 47 (HAKFH) (2 KZHE V-,
BROIKMEIIHE DR 2w, Fig 210REN TV B & Jic, FHEHERE 10km DIRICIUE &
B EIITET, BB 315N, 130.6E fHEZ Ful & L 7224849 10 km OlWIZE 5155,
INERIIERETNEICH b5, FTEERE A D & Irkutsk DfEH LKL D 2HdEN T3
(Table 2), ZNfEE*REL RSN THY, BRIKENHEAF~HEET L. 3@ DitEN L
P TIELRRNDBEICERENO R FHEI L - L /B v, BREIREBETH~NI 25, Hnfs
WHROBEIAPITOETRY Y, BRAEID T EICBEFHESICTA T2 &2, 2
DRI EXUFTLLRVWERWZ R, WTNOBRIRERTHLPRHET A LIE
Lo,

BSOS Hr A2 EEFICBIT2BAAIII—o v 02 %n, Fiuamorizt itk si
BT, LizsTAA =70 DBRBSICOWTHEZITL > TAZ, BoNLBREER
(BE 10km ICEE) 3 188 28 47 8%, 31.55°N, 130.51'E TH 2. I bnflilz I DR s
1ZIZE L TH 5. '

Db~k 90, BAS S CHERZMO P IRELERAICL & OV TREBMEDEFIE i
KR FETHFTET 22 LIdF8TH S, L L, 1910 FROBEFEE MK LBE 556D
Pzl ) h s, HREIBESVESVEY, BORBEB L UHEEROINERREYS LA T, BE
BrEBROFZLLEIIZNFN 188 280 9%, 31.5N, 130.6E Th 2., ftERBEI s NFN]
MBI MR THE, ZHERIIOMORI HAME LD 9km 13 XFE iz, % 72 GUTENBERG
LOME LN 0km I AICH S,

I, v'=Fa—F

MEBHBEN Y =F 2 — FIRAEFE (1979) EMER (1979) LV REL Nk, FiREE&
BUEFTIC BT 2 BKIRIE & SEHAR, S, BB 6.4, B 7.1, M5 7.1, KK7.7, R 7.3,
RE 7.6, $kF 7.0, HE 7.6, kiR 6.5 &Ko, FHT7.14+10.47 21872, —F, FERIZAHER
wE Gt OR KRR, BB LUREE 7 =F 22— FOBRBLXH» 5, KK7.1 CGEHEE) & 7.
2 (Fgit@h), ®m 7.0 (KfEg)) & 6,8 (iLH) #Ke, FHT7.03+0.17 2487, WENR
SNV ERICRER TS =F2—F Msic# L2050 TH ) IHTFELELE LD, WO
RIZINFTERL T CMO % THEMER, OfEL DIZahIckE L,
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GUTENBERG and RICHTER (1954) 34 BHiEX M7 £ LT3, ZOEEHETHOBAICL
EDTNTNB L) HTEEL DT, RENFZRIT I LiIcLl, o), 534
T AN T IR TH S DRFICHA 2 BE 21872, Zhuc kg, R & Ms i3 Tiflis
6.7, Pulkovo 6.8, Paris 6.9, Gottingen 7.1, Budapest 6.7, De Bilt 7.0, Cartuja 7.0, Feldberg 6.9,
Uppsala 6.5 ThY, FHT6.84+0.19 X% 3. ZDfED A~ — )L i3 GUTENBERG (1945) D JR5E
FTcy &0, BERRMICER L Twa U. S. Geological Survey 24— iz &b 72541
i3 (72& 213, ABE and KANAMORI (1980) BH), FHN=w7/=F2—F3 7.0 L% 5.

Gutenberg & DFEBEIZIIERE - =F 21— FL 5L 5NTv 5, ZDFHMEIX 7.04£0.50 T
HrY, ZOXT—NEFBATOL O TIE A v, BEREBMIZERL TWEERICH LDV TRE
CEEE D BEEHEATE ) & (FEoFEMIZ ABE and KANAMORI (1979) £8), SBEI&STH
ftit Cartujad PP S E W ZNFNT.6 % 6.9 Feldbergdn P S LY 7.5& 6.7, Riverview
NSEN6.2THY, FHIEIZ6.9840.58 TH5, HHL ERKEDHRIIFHTTIH THS,
FRATNDRAr—NTLRAMAERE7=F2-FIZ7.0TH 5,

GUTENBERG & 3 BHIEN/ =F2—F2 M7 L L, BEXESLTARL T3, fio
ZLOHMEBIEDWTOEENHBHE (b)) »LHMT5E, ToORBRIKRNLIICHESN
%, GUTENBERG 4 |3f BHIENDERNER % 50km L RPEVE ZAHIIKH TV B, ZHERSE %
BRLT, HHRv7=F2—FELT M TREUSEFER» 5NERE~/=F2—F2R
HLU, 22, ZOREICHCIBB S DL WOl BRNICM T D TLERL2L ) TH S,

P Eoists & i (1979) RBES (1979) n#ER2BRE4T1UE, WERERTFHTMT7.0
NDHEZLOLDERRTE S, 48, KBHERERSREN 2 BAElL ) REB(HEIZERE L
BEE»ALN, ZN56D ) LIEAIKRE HEN Ms 13 ABE (1979) Iz & hEHLNTW B,

V. 3 & &

PUFELIALRBOERBHENER: 2 =F2— FEERM L FEICL-> THFML . &
BEOREICIIHAL LUNEOBASIZ BT 5 P REEHRALsAW:, BROBRIBKRI LY
P12 XN LDTH B I LidHErD LN, BIENERS 2 10km & L7z B R L LRIEER
IIRERFE LT 188 2847 9 (HARER), BRAE &L T3LEN, 130.6E TH5. <7 =
Fa— OB BAL L UNENBRFr THLNCHBREFEAIREICD & D TUTE -2, &%
BHENKRER~ 7 =F 2 — FERBPIERE- 7 =F2—FiZ L LICTFHTT7.0 TH B,

AR L THILRBER L D AUEEO—RMERICE L THER 2T 72, BERER
AL E R KRG E > s — 2 AL 22,
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