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‘When a moment tensor of an earthquake is inverted for prediction of tsunamis, wavefor-
m data should be supplied from a local seismic network near the earthquake in order to make
a rapid report on the inversion solution. In order to stabilize the inversion the source time and
depth should be fixed or optimized by a grid search technique. Apparent changes in the source
time and depth can lead to a better estimate of the moment tensors that seem to have been
biased from errors in the earth model. However, it is also possible that even a grid search for
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the source time and depth makes solution for the moment tensor unstable. We suggest a
method in which the need of a grid search is judged from significance of improvement of fit
between the observed and theoretical waveforms. We have applied the method to 24 earth-
quakes (M;y43.7-8.1) which occurred in the vicinity of Hokkaido, Japan. The accuracy of a
solution for the moment tensor has been examined by comparison with a moment tensor
obtained using global data. It reveals that we can obtain a solution for the moment tensor of
an earthquake with a magnitude ranging from about M5.5 to over M8 accurately.

I. & C &

1980 EAIE 7o — T 0 VB BRHEORBMEIC L ) BERBOE—2 >} T Y 4
Vo= g YRR A - 72 (B 213, Dziewonski et al., 1981 ; Dziewonski and Woodhouse,
1983), KREERAO DN & L THEETFALE 2 524 (Kanamori and Given, 1981), &
BTORMBEIFRRZ BT, To— 7T —F0fbYico— V7T —F 2 EH L THEEHIZ
20 BRI 2 EHE T 5 UEHH - 72 (Fukushima ef al., 1989), ZDHEMIE, v—hNLT—%
RREALHBEREBOR— A2 P T VA v oN—=D g iz &Y 1990 FAES ICHER 1L

(Nakanishi, 1992 ; Nakanishi ef a/., 1991 ; Nakanishi et al.,1993). 1990 ££4042E12 13 B A%
BICEH BB R B S L (GBI -1, 1996), Bh KFFEEAMIAFZEH (National Research
Institute for Earth Science and Disaster Prevention, LT Tiz NIED) ok D BARFIEA L 2N
PR TRET ZHEDE— 2> P T2V IURNDTLHBRE S AT L0HEERI N (I - b,
1998).

BAF BRICBIEIEICHRBEI N TN TCY, ABMEBICNLe— 2 AT— 2FHT 1Y
BT LMD CREYD 5. BRI L 2HEORY) BAFTES TR ENWIETH L, ZDIzdE—
AV PT U NESNEEICE DRV BOBES BT S, S (Nakanishi ef af., 1991)
BBOEEND D, T—AY Ty NERY Fus FEREBHCKRD 2GRN > —D 3
3T, 2o FEBBRBELTCE—AY FTYYLDADBRIEA »8—2 3 > 24T
72, NIED ZEBRAMA "~ a VEBRNEL T bagf FE2 T Yy FH—F LT3

> bof FOREIZLVELRLRMBELR, 7)) v FY—Fick V)?ﬁﬁ&_fﬁ‘é&ﬁﬁﬁ?hé
L LZD—F, BRIKICE2BRYBEANDREEICL > TR, 7)) v FY—FTE 2L LHBIREEN
FERE N85, SUEMEsR L ERINZERTHEIT EFIREDBELI TR 2D, Bl

WIS & ) BHADOMBEIZEAET 5 (Cho et al., 1999). fNEEHOT— %, B2iE 7 a—
NT—=FHbVWEIRESH L EDL, BRELTELLFLVBYZ > 2 TCEE22E L
nigw, LLENRTHE, BRENZBEBEIZEZ btk

Re2NDBWIEL, vt uAd FEEET 207 v FY—F T 5008 D CRERAY e 2%
EEAL, TOERMERFETLZLTHD. WY BEAOECEACHBLBOKEIR, RI)EA
PRWEAICEBE OB T bbb 7o — VT — 2 20 L TE28E OBz L 0 RN
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5. PBAIBBET — ik 38— 2> b T Y VBOWRDOEMELEHKT 5.
AR TR EICIEEICRE S N SHEMEFRAEr SREINIEE T -5 2&ic L
T, BREEZ TN e 2REOEERZNMEL BN CLE@ER2EA L2, 25,
1993 5 5 1994 FFICBZ - 72 M 8 7 7 ADBEARMBELFATICMZ, BRI L 2B BHANE
WEXKMBEN O —ANT—F R AL BB A A = X ARENDTTRREEIZ DWW T O RET L 72,

o. 7 - 4

Fig. 1 8 X UF Table 1 ZFHRECHERT 2BA L L WBOBRSAZ2RT. 1997 £ 5 1999
#£0) 2 ERICILEERE (41.5°N 5 5 45.5°N, 138°E 5 146°E) TR - - HIED § LAk
PE—AY TV IVRRREL T THEBTTREL Mima3.7-6.4 0 21 HOMEE (No. 4-24) %1%
Wiz, MEDOHRBEOHERZ AT 272 1993 £20 5 1994 £ AL ER B TR Z - 72 Mima7.5-
8.1 3MENMWE (No. 1-3) #Mmz 7z,
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Fig.1. Map showing epicenters reported by JMA (Japan Meteoro-
logical Agency) and seismic stations. Open circles are the epi-
centers of earthquakes whose moment tensors are determined
by both Harvard (HRVD) and National Research Institute for
Earth Science and Disaster Prevention (NIED). Solid circles are
the epicenters of earthquakes whose moment tensors are deter-
mined by only NIED. The numerals correspond to the event
numbers in Table 1. Open inverse triangle, open squares, and
open triangles show the seismic stations of Hirosaki Univ.,
Hokkaido Univ., and JMA, respectively.
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Table 1. Hypocentral parameters reported by Japan Meteorological Agency (JMA), seis-
mic stations used in this study, and existence of the HRVD solution.

(1] fe] (3] (4]  [5] (6]

1 1993/ 7/12,22:17  42.78/139.20/34 78 TMR O
2 1994/10/ 4,22:23  43.37/147.66/30 81 TMR MMA O
3 1994/12/28,21:19  40.45/143.72/10 75 TMR O
4 1997/10/ 3,13: 46 42.51/144.82/50 49  ASH ERIM KK]J O
5 1997/10/ 9, 6:21 41.89/145.05/41 56  AIB ASHI ENWA ERIM KK] O
6 1997/10/ 9,12: 29 41.90/145.00/44 51 ENWA ERIM O
7 1997/10/ 9,13: 01 41.91/144.98/40 50  AIB ENWA ERIM KKJ O
8 1997/10/10, 5:42  41.89/138.93/38 51 AIB ENWA ERIM O
9 1997/10/12, 4:40  41.96/145.03/43 51 ENWA ERIM O
10 1997/11/15,16: 05 43.65/145.09/153 6.1  AIB ASHI ENWA ERIM KKJ NMR O
11 1998/ 1/ 3, 3:20 42.94/145.41/50 48  AIB ASHI ENWA ERIM O
12 1998/ 2/ 4,20:35  41.94/142.27/60 44  AIB ENWA KK] X
13 1998/ 2/11,11:26  41.95/142.39/57 48 ENWA ERIM KK]J O
14 1998/ 4/ 9,14:30  42.80/144.98/48 48  ASHI ENWA ERIM O
15 1998/ 8/ 7,16:52 42.84/145.21/48 41  ASHI ENWA ERIM X
16 1998/ 9/ 6, 8:04 43.43/146.07/62 42  ASHI ENWA ERIM X
17 1998/ 9/ 7, 5:49 43.13/145.67/49 42  ASHI ENWA ERIM X
18 1998/10/ 7, 8:09  41.74/142.00/70 37 ENWA ERIM KK] X
19 1998/10/13,12:36  42.96/145.39/52 3.8  AIB ASHI ENWA ERIM KKJ NMR X
20 1998/11/ 2, 4:13  41.89/141.50/94 38 ENWA ERIM KKJ X
21 1998/12/10, 0:57 42.30/143.14/57 46  AIB ASHI ENWA KKJ NMR O
22 1999/ 5/13, 2:59 42.94/143.91/104 64  AIB ASHI ENWA ERIM KKJ NMR O
23 1999/12/ 3, 2: 38 45.75/141.73/30 40  AIB ASHI ENWA ERIM KK]J] NMR X
24 1999/12/ 3, 2:51 45.76/141.74/28 38  AIB ASHI ENWA ERIM KKJ NMR X

1) event number, 2} origin time [JST], 3) latitude ["N]/longitude ["E]/depth [km], 4) Myya, 5) stations,
6) HRVD solution

fiEAfr L 7z 4 MOMED 5 H 15 i3 Harvard X2 (LIFCid HRVD) #¥€— A > }F T2 VL
ERELTRENTE— XY T2V WMROKEFOD 2 D B ATRETH 5. B D 9 it
BOHEHIYNE { HRVD B3 E— AV F T Y NMREEZREL Twizwvad, NIED»E—X> T
Y NEEFEL T3 (Fukuyama ef al., 1999, 2000), M4 D tooECHNAIC L 2
B & hf B A NIED i BB B R W L &I N Tw 5 (RIL-fl, 1998). L2°L, ¥
HEICEL T NIED § BRI BICHBI N BRANT— 2 2883 20 CBRALSIC L 25
DREAIZRC v, L7zd> THT L L ARBIRE TR L D NIED #0135 »EEE» S 5 ik
W2 Y, BORETHEIC ISR ILETH B,

No. 1-3 DMBENMMNICIE, LRTRFIC L VBB A=ZRBL A BRAIS2-FIEhZEn
MMA 8 L tr TMR) 23k 2 N7 BB ENEAEE VS 3 (RIH8, 1995) TEeekS iz E B
BEBEML7Z, No.l, 3 DMBEOMATICIEBI A DEEE, No. 2 DMBOENIZ =B L A
BRI OFESHE £ ZHV 72, No. 4-24 DB, ALEEICERE & 5B ER
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BRMWETESIN L REEFLERL 2. RE, B, E/7EBMNS Bll&Sa—-Fizngh
NMR, AIB, & (*KK]) icizdbig#EAZzc & ) STS-1 &7t (Wielandt and Steim, 1986 ;

Wielandt and Streckeisen, 1982) #"5%BE3I LT\ 5%, BB, HE, 2D LB (BRlEo—
Fizeh £ ASHI, ENWA, BXIUERIM) icidfk&Tic L D STS-2 #iEE (Streckeisen,
1988) HEREIN T3

%ﬁuu,%%ﬁ%#e10%@@&%%@%?—?#5@0&L,VSB%%%SJUSTSl
WEHADEET— 212 7085 5 360 ¥, STS2 HEHNT— 712 71085 5 120 x> Frez
74 NF—%RT, 10 BHERTEEBILL 72, EBRICA o=V g VIc AT A EBRIIERERE
AbY 3006 6 FEETH D,

SHEFOHEICLNL, No. I-30MEICI N ZBRES I CHEBAEATEEI» 55 DHMERE
$L T3, VSIHMEHREBEETOWMELI N N—TB54FI v 7LD, ZRINL
No. 4-24 OMBEOFEEFICHEH L 72 STS-1, STS2 wEFHIEE 2, 3BEZ TLE A S—L T\,
MU ENEBIAFBR CHERTE 2 & 5 it ERMEE BRI O 8B T %V, A0
7212 & 5 No. 1-3 DHBENENBIISBROERMENEN2OICED TRELERFEIT 2 D
NENZ D,

P ¥tnghiitt 7 — 213, [T, WALKY, SLETARY, AL Table 2. Velocity structure

BRI L0 bl BT I BE & N N E Depth (km] VP [km/s]
DEERD S H SN A B HARY BENFL W EEL LA 33:3 22
BYDETREA L2, BREHEIC AT 5 EEEEIC 13 250 76
WBEXKETL—F o EERHICEAEN T2 ERE 405.0 9.0
(Table 2) %8 L, £BREOEE R ERIRMT 2 LD 805.0 11.0
L7z,
m = &

1. BEE—AV T/ NMAN=2a Y
BHAIC L 2RY)EADPBANT, HBDLEYFDVBLIUITA VLV I7T4ET 4 L ENREBENRR
WDEEHHL ., Tzt b oA FEEEHNCKS 5 EETIRIBEIRE L L WEHEH %\ (Ek-
strom and Dziewonski, 1985 ; Fukushima et al., 1989). AW Cldr o4 FEEEL TX
BRETEL 72,
J—=)%— FEE% (Gilbert and Dziewonski, 1975) Iz ki, HAEBELZEL 2840H
BB HERTARR TR S,

d=G* m (1)

ZIZTN 2273, THLAdEIRENDT—IXIINTHE.d0 i BEORS 48
LI NZ2BREED ( HFBDETH 5. GIZEREEL LERENET—IKTZX 1 T—
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Yarh—FNEEEN, BREVEHET I -OOMRET N, FRBENE, BICERES
HKTET D MIBE—AY T YNDEGP LU BETARI PVTHSE, E—A TV
WO E— A > FREET, BREFETmM = (M), Mw, Mo, My, My, Me) "L FREIN
5,721 TREEERT. *xiFa> K a2~ a>EET, /—<NE— FOFEIZHL, Bulland
and Gilbert (1976) »¥#iEKE 7)1 1066 A (Gilbert and Dziewonski, 1975) loxtL CEHE L 72
FRYE EABEKEZEHL 2, FFESNLERUEFICE, ST 2B OBIBIGERFEL M2
T XS 2 HEHICIE U AHIRO/ N P27 4 Vg —F T,

BRI T — S OB WK L TERCE 213 88w e EL, T— 4> FEEEET
WYL, S6ic, BRTIEEEDENLIREL, Myt Mot Mp=0 D¥EEMZ 72,
W>TE—AY TV ILOHBEEIDS %D, BIE— AV P Ty VIVREITTNA Y 7TIVEK
4y & Compensated Linear Vector Dipole (CLVD) Ji% (Knopoff and Randall, 1970) =43
T35, HEIFIZ—F T3 v, Fx it Dziewonski and Woodhouse (1983) i Lk 2~<2 + ¥
TNHy TNDERERALE, Thbb, =22 FFr okt hhza, &hE
WA ZNENT, N, PHc—83 5 £ L, ET— > } 2 BABEAME L B/ EAEDENMED
FEET B, E— XY PT Y RNERRN T TNy TINDEY CLVD B4 & 7% 5. R (1) 0
AN =V g iz i) mERDd,

2. v hoAq FolEE

AETIIMEREBRESUNICERMEB L U~/ =F 2 — F2BET A~V TEHRL T 5,
THERREEE v b & OREE O B L @i 2 AR (Geller, 1976 ; Kanamori and Anderson, 1975)
2> THENRED LHET LI L3 TE S, ZlLr o FEMKRT 200 EH &
LTEFRTDTH B, RBELE—AY P TV NA 2= g > DIzbiZ, B TIZ RN+
viuAd FEBEMEGIULZ, —H, > b FERBEOBBICHNL b 2BENMKE
%Y (Dziewonski and Woodhouse, 1983). AMRETIZRNTERINS & [s] k>t w
4 FEgE & L7,

logle=aMpas+b 2

JLiEERLOMEICKT L TE, a=0.5, b=—2.6 £ 7% L AR UIFBWL I THE, b
DIEDYERR L BRIZ LT &) TH 5. Kanamori and Anderson (1975) i< & #UiE, KRk
BOLAKEERE L [km] SBEOHKE (M) 13 logL?~ MDBIRSH 5. BiEkrsm% T ©
LTS E —E 2 IET UL, logT ~0.5 Ms&7c b, Mk MsORITIZ, M 6FRERIBIZX
MRS ANE D B R LR AR L B A7 (FE, 1995), BMEORL L/ =F 21— FHED
M LTI L TREL IR W, 20 =F o — FHEDITL DX 2 E R T ITERI L RIE &
b WRETH S, a=0.5FHEREMEEFZ 6N 5, R(2)ic a=0.5 b=—2.6 2/ AAL, L=
10%5¥=1%8 (Sato, 1979) Z AW iUT, tIBUEEE#® 2.6 [km/s] & L T2=7 7 7 MCHEH
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AT L 2 %A 0BG OF5OR S ICHST 5.

3. bR AFDTY) v FY—F

BEAEL & 0R(Q) CREDY RS ZWBELH 5125 ) 5, RMSBv/MbnBE#E T
A ¥DTY Y FH—FIFETTE, o3Il t oA FEARBEMECEELLY
vA FREEZ 7Yy ¥ —F75, RQ) 2HCIUL Mpa?"5, 6, 7, 8O LIZETNZFNO0.],
2.5, 12.6, 25.1 ¢ %3, BIEBEOMERICL), EUWEEN LY F v/ FREOBERZ T
CAELTLEHI A5, EBEM T0M CRMEELI 3D L &, B 7 —T/—=F4 X1
RMS i2#5 0.1, frAHZ 5 M D3FE#0.2 & % 5. Fukushima ef al. (1989) d¥EHT 2 & 512,
BEF T A= ORBE*SHLBENLTMEL LT, Bt oS FoBEELIY Ly oy
FRENDBREN T— A P TV NRICE DV RELHEE2522 L9 TH 5,

RicE23@B oy o FEBEPBEEL T b FRE 27 )y FY—FF3, &>}
oA FEE BEIRSET CERCEETS. /S —we— FERICY EOCEBEBEITNT
NTTAT 2 A X%BUN6, o FEE, BENRELY Y ol FRIDBRENIT
IR TV IVRICEZ BHENKE N, BRSNS (b og ke BEME
KRELTNHSEWEEZLNBHATHIREFAN Y v P —FIZFHTH 5. BUlELIT
FTNLHEEINR L TE2OBFEREDBEVAEVWETFEEINE»LTH S,

TNy FY—=FIck b 7 M KETER L)AL, £ oA FIZHT2WEIFH, b3
Wit SN WATE (B ELI N T A RN TREN S, MEDORBEIZEL, Mua<4.5, 4.5<
Mpa< 7, T<MpaDBRICENEFR ££3, £27, £+15 L)V —FHAMBE2MAT 5, ¢
o4 FREDTY) v FY—FIIZEBRENRE S 5 30 [km] ¥ —FEAMREZ DT 2.

WFRE TRHIPELS LB W) PEMERICLY, 2 o PR L L MpB LU
Myl e 5 E— FORMEIBEICHE % 5. B’E 0 km Tl E— FRIAERICHRE S i
V, X e PR ELEINLDERGORSBEL LB, ZOMBIZBET—FT R
BIZTRERETHZETRHLENS, ZNTY My, MpBAPAEE DL I T L®— A
TV NWIC M= Mype= 0 DR ZAJ1) 2 8 HH 5 (Dziewonski and Woodhouse, 1983 ;
Dziewonski ef al., 1987 ; Ekstrom and Dziewonski, 1985 ; Kanamori and Given, 1981). M,,=
My=0 3 $hEMBHEICBIT ML AP T4 7 - ) v 7H BT dip=45 OWBHEIC BT 5
M T4 w7 - 2 7TERERT S, MIBEOESD 2ETL 2006 THRETFRIOZHII
BRARALBL L5, AFETIEZZ) y FH—FORIOTREEBRICL) S5km EFTRELZ. 2D
filix, FEEHIC XY Dziewonski ef al. (1987) 25EBRMIICEHRAL72BRENTR 156 km & L
T, AHTIIERE E REEOTHEF R LW, BEENOEREDFEI,KECIESTD
SIRRED B B LEZ LD, AR TIZ Mp=Mye=0 DWEEMTL2LELE L b » 2,
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4, ErboA FORE

7Ny P —FLTOEET7 4 v Mo KRELUEEN LWL b, BHEEIDLwzHLy b
£ FIzxH 2 MRD5 { BORLEIC L » T BHEHE. ZDBET ) v FH—FORRT
3%, RRMICERL CE2 2>y g FICEEL TRBPHRHATNERZS, 7Yy F
B —FDLEME Menke (1989) 125> TRNE J ICHIKITE 3. BESEIET — IR THL
(P DOIERGHAICHE ) LIBREL TT—F DOMETE o* % RATHE L712 & 7§ 5.

0-2: NEM ENI(di‘ui)z (3)

IITdBIV uRB TN TSRS NBMER S I UvERER  HFBOE N, M3t n
FNT—FEB, BT NNTG A= B THD. 2 o FRBEETRIHEEMIZE—AV T
VIWOBRBEEICELLS, 7y FYP—FT2887 %5, LrL, —RICIERQ) TEESN
3 T DR RFEREBRFET 2725 5. EBZ, RB)ICIFT—F DBEZT T (EHR
DBRET b bBEREDHBERRET 2HRETNDBRELFEST L1590 6THE, T
DB LD oI/ EL LB, bLETAREMLL TL o® B E NS bl h, of
BEBICT— I DORMRIREERL TWDLEH2 D, TOBRRNTERINI L RITEHE (N -
My, N—M) O F 3AFI2HES.

R=0%=0% (4)

ZITC WmEsEsFETR Y b aA FEBRELLEGEEL )y FY—F LA ET
5, ROEHAFRECEN 1IVEBLCREVEALEINEVRY 7Y » FY—FDREEIE
Zo o, ZOHEHLZIZEEL Pof FickVBeE— 2 Ty VERRAL .
7Yy FY—FOUBEE R - TEATLIEREILI I o — VT~ 2 AL TH2E— 2>}
TV E (HRVDE) & OREIZ L ) RBRENCED 5.

5. PEMBMRIET —FIC & BME

ez bof FERAZELEBEE ) v FY—F L 2HADMHIZ DT P EAIEIER%E
CEVWREMZ TELZRD, MELEMZ LW THLBERIER L2, =AY TNk
5 PHEBEHB®HIZE— 2> F T2 VY VESOBERE TERE 55 5 (Aki and Richards, 1980 ;
Fitch et al., 1980), €— 2> } 7>V UIRAIC L) PEMBIEET— 22 5WRIN5,

P (6, ¢»)m>0 (compression)
P (8, ¢x)m<0 (dilatation) (%)
P (6, ¢r)m=0 (nearnodal)

7222 U P IR B % T BT, B dald Z ALk B HOBRS I NIET 2 P BB H
g, S Th 5. P EMBIEIET — 5 5k 388, xR (6)Ic L WO & TR(1) THE
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NAZBUWHRERZ MITOWTHEL I Lich 3, COMBREXBIUTNERD> L 28R ERSE
By & TEIER/ 2 Fpk 2% ( B8 (Haskell and Hanson, 1981 ; Lawson and Hanson, 1974)
CIRFEI NG,

6.%—}>b?>v»mmﬁﬁwﬁm

HEREFNLEL UL o FUBENBERE— AV TV Y NMBOREBRENRERE L 5,
BHAIC L 2 AP B I RHMBREZREAINGZH ). 6 O—BALETFIH 5 iz R (5)
DWRD Y & THE ENT2 G DFATFN 2 > TH LN B EFHITHIRBORBEDIEZREL L Th
FNBHF LW LGy, AFETE, MEZR(RIBL L) 7a—r VT —2 %248
AL THRzE— 2> 7Y NVEHRVD #) & DI & ) ARFIE CIRIBOREE % 39 L 7-.
F7: PRAIEERGET - OFEHICL 2BOBENEILZBRELRELE—X 2 P TV A >
N—2 3 Yz BT 5 P IRMEMRME T — & D R RET L 72,

BEAA=ZXNIE D74y ZEBMISRTIEES L CRATERINDG fZ V5.

fm:Rlz/ (RuRzz)% (6)

::fRfff"Rf(a PR, (6, $)dog TEHEND. 6, ¢ XHMfA, HEATHS. R,
) BEEAH=Z 22k PHOBSHRTLRY.

ERHDHICE, Ta— VTR HERLUBLE— AV T YNMREOREIZL LW
REDHMEEGVETH D, AFRTIIBEEE & BRERO7 4 v F ik kA TERL, 7
O—NNT—FEERL TR/ E— A P TV E (HRVDR) D7 4 v M2 REFY a0l
D& % Rz,

fi=1- 2 (d—w)Y 2 =d? 6

v, # R

Fig. 213 HRVD f# L AR TR E— A2 T Y VRO TH B . NIED y £€— 2> } T
YYMBEUREL TV 585413 NIED B B D 205127 5, RIFR T P EwBiEg 77— 5
L BMMHDEHELLVEE, Lo tuAd FEBRETIHAL7) v FY—FTIHETE
NENE— AT TV ERD TS, Fig. 212i3BF0HMEBENHE, BRI IFMNIN
TVbh, ZZTREBEEA D =ZALCNLEERT 5.

No. 22 DEDEE, P MBI T— 2 721 TIIIZ—BIRBERE A 1 =Xs kb b5, No.
2OMBENEE, £ A P27y FY—FFT 2541 PEMBIEET— Rz LY
= A2 Ty Y NVBREROLEMTEIIL T3, L L, PEAEMREES & B o e
LN BFlZts L A%, PEAEBIEIC L 20EIC L ) ALHICEIEIN T LE -2 EFZ
LNBHEE2ALND, Bz No.5, THOMETIZ L o FEEZEL TP EOSHEYE
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Fix Fix(P) Grid Grid (P) NIED HRVD Fix Fix(P) Grid Grid (P) NIED HRVD
34km/M8.0 |34)Jm/M7.9 31km/MB.0 36km/M8.0 16km/M7.7 44km/M5.4 44%km/MS5.5 |16kam/MS.1 |16km/MS.2 15km/M5.3
— P ) ey
EO8E O Q@D @
U T AN N T _/N T .o P \P
30km/M8.1 [30km/M8.1 31km/M8.3 46km/M8.2 68km/M8.3 40km/M5.2 40km/MS5.2 |3ikm/MS.2 |26)m/MS.2 15km/MS.4
! b .
P T P
N_P['N. P (@ NP N_ P T P P
10km/M8.1 10km/M8.1 |7km/MS8.2 Tkm/M8 . 2 28km/M7.7 38¥m/M5.6 38km/MS.5 |17km/MS.6 |32km/M5.6 42km/M5.4
3 : IN| A 8 p N LB PN P/N
GG T OYRE ¢
P P N— = N
50km/M5.0 21}m/M4.9 ‘|41km/M4.6 15km/M5.2 43km/M5.3 43km/M5.5 |25km/M5.2 |26km/MS.2 31km/M5.2
4 N N N 9 N N N
P 3 T T \ P P ) T ) T \
N T/p P 2 N N \ T P 3
T T .~ T’ P
41km/MS5.7 41kxm/MS.7 [15km/M5.8 |20km/M5.7 16km/MS.9 153kn/M6.1{153km/M6.1 160km/M6.1 160km/M6.1 157km/M6.0
5 N N N N N 10
ADEE O clelees ¢
UP T )3 P P p/ P/ p/ p/ N™p

Fix Fix(P) Grid Grid (P) NIED HRVD

S50km/M5.0 SQkm/M5.0 |61km/M5.1 |Sikm/M5.1 A7km/M5.0 77km/MS.1

ARG Q@

S7km/M5.2 | STkm/MS.2 31km/M5.3 36km/M5.3 S6km/M5.0 55km/M5.1

@B ed

48km/MS.4 | 48km/M5.4 45km/M5.4 30km/M5.3 44km/M4.9 91km/MS.1

R OE O

57km/M5.0 | S7km/M4.7 61km/M5.0 3lkan/M4.8 56km/M4.9 36km/M5.3

BOTETE

104)m/M6.3) 104)an/M6.3 104km/M6.3 91iam/M6.3 100km/M6.179%km/M6.1
22 NA’T TY Nf ™ /TN T\ (T
PPy No = N N

Fig.2. Comparison between moment tensor solutions of HRVD, NIED and this study.
Equal area projection of the lower hemisphere is used. The broken lines and solid
lines correspond to the moment tensor and the best double couple, respectively.
Respective signs Fix and Fix(P) represent moment tensor solutions obtained by
fixing centroids without and with constraints of the polarity data. Respective
signs Grid and Grid(P) represent moment tensor solutions obtained using a grid
search without and with constraints of the polarity data. The focal depth and the
moment magnitude are given to the left and right on each hemisphere, respective-
ly. The numerals to the left correspond to the event number in Table 1. Open and
solid circles correspond to dilatation and compression of the first motion polar-
ities, respectively. The moment tensors accepted by a F test described in section
3.2 lie within squares.
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Fig.3. Fit between focal mechanism of
HRVD and this study (equation (6)) as a
function of the magnitude, Myua. The
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numerals correspond to the event num- Fig. 4. Comparison between the observed
bers in Table 1. Radius of the open (solid line) and theoretical (broken line)
circle is proportional to the fit between waveforms with regard to the event on
the observed and theoretical waveforms July 12, 1993. The fit f; (equation (7)) is
(equation (7)). 0.66.
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whose moment tensor solutions are reported by only NIED.
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Fig. 8. Distribution of RMS and the best double couples. Using the
broad-band strong-motion waveforms from the seismic station
TMR (inverse triangle), a linear moment tensor inversion of the
event on July 12, 1993 is done at each horizontal grid point,
fixing the focal time and depth. RMS value is normalized so that
it can range from 0 to 1. The contours are drawn with an
interval of 0.1. The shade represents regions of small RMS
ranging from 0 to 0.2.
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