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Short-period Spectral Level of the Intra-slab Earthquakes from

Strong Motion Records
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Kobori Research Complex, Kajima Corporation

(Received December 25, 2009)

Acceleration source spectra of three intra-slab earthquakes which occurred recently were evalu-
ated by eliminating the effects of propagation path and site characteristics from observation records.
Short—period spectral level A were evaluated from the acceleration source spectra, and stress parame-
ters Ao were calculated from A and seismic moment My. The relationship between Ao, focal mecha-
nism, regionality, location, M,, and focal depth were examined. Ao of intra—slab earthquakes was not
much affected by focal mechanism, regionality in the Pacific plate. The effect of location and focal
depth to Ao is not clear, but Ao is not dependent on focal depth for medium and large earthquakes
in the Pacific plate. Upper level of Ao is not affected by Moy and is 40-80 MPa. But lower level
of Ao is affected by Mo, that is, lower than 5 MPa for small earthquakes (M,<5 X 10 Nm), 20-

80 MPa for medium earthquakes (5 X 10" Nm<M,<1X10"¥ Nm), and 60-80 MPa for large earth-
quakes (My>1 X 10 Nm).
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[E 72 £1T X 2 R SERHE T, 1978 S SRR ITAF S D 7L — MEFHIES 1995
L R R R HI R I ARER S 4L D NBEHER R ISR L, E3WiE T 70 &2 H VW THUR B 2356 =
U, TORERICESWTHERE R EMTONDIHEN L Lo TETWD (Bl xIE, HRphsi
&5, 2005).

—J7, AT THHBIZOWTIE, 1993 FHIFEHHEBICISWTLUTO X 9 ftE3/m o (B
RS, 1995), ZOMETFHMEICE T 2O EEMI R I AD T2, £7°, 1993 FE4
FE PR VLB IRIR S 3% 101 km OOREEME TH 5. wiC, BIRE LATICH 5 HIEEH 7
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R[ERICBNT, RAIEE 922 Gal &\ 9 KIEEFLERSBI S iz, 1993 IR ITE
BEBEN DAL U CBFIEBEARE < 250, 7 L— FERMESCHNEZNHEICR T 5 [F
FRBE DI E RIS IC LR THL TR E V., Fie, HH 14, SFE 19, PE LS H o
ENEUC TN, Biko KMMEETREICR L, o OWEITZENE TORR EHEINIKE X
IS WEAICH D, FEEOHSIE 2001 FETHER EHMORT TRHHETL RS ()
ZVE, BARREEES, 2001), FAHOKMEEDRR L L CEEFL LK SN 5 ER OEHE

HIRR S DN S @A - 72 Z E MR S TS (B 21E, 3R, 1993 ; INEE - fh, 1998).

PEXY, 27 TNHEOMBEBHMAICE VN TIE, TOEREMEICHL TT L — FERHES
WREHI N HIEE & X R R DEERLETH Y, TNERKBL &Y OmEEOBRE bIThbh T
5 WBlzix, RrhEeZES, 2006). L, 27 7HMEICKL Tk, - i (2006) <
A - (2006) 72 LIC Ko THIE /ST A —F OREFEDREINTNE L OO0, REKRETO
SEZLFELTND EEZLND.

T, AT T NHIEONEERR A X7 b LOBEIREEKIRICR T HIRIE, b b E
LUV ARERL, BUEEICE SV TS84 5. BlERSICE IR T
THNHEBEOEBIRARY hVICEET B BEEMFSE & L T, 2000 4-EE LLRT O Mahdavian and Sasatani
(1996) (T & % ALl A O o VRFEHIAR S, IR - fh (1998) 1T X 2 BE A M5 & 1 D R0 B FE
HEICET R T OIS, ZORIX K-NET, KiK-net %O i@EEINMEEH S 5 LLAT
THY, Bx OHFEOMEHIRBRE SN TWD, HAEICRMNEERRERS2E, BAREED A
F T NHE O 2RI - RETT 2 ZEBREETH -T2, T 0%, REBHEIEE S
NieZ Ltk v, AALEOMBZRRICHTT2 2 LRRICRY, AT TRAMEBEZT —F%t Y

WCEDHE—RRE M ToN e (B AR, JIE - 12, 2004). 72721, HUEBRBLINHEEE R &
OHIMPAE R, PKICBT 2 BEBEHFMOKNERLRD KSR~ =F 2a— N T LOKRME
DT —F B+ LTz g,

Ihbicxtl, EFITRBEBINMEOREMZICRE LA T TNHIEIC, BT LEis8hll 7 —
B DYIRNWKHED T —F &%z, TAHDA &AL RNRT A—H Ao ZHfE— L IZFIEIC X
TEHMBEL TW5 (i - fl, 2002a, 2003, 2004). ZZTlE, ZNH0OT—HITEEREL
HEBEAO B DK X VWHIE & LT 2006 45 6 A 12 A R IRFEHOME (Mpu6.2) & 2008 47 A
24 BATFRAFEHOME (M)pu6.8) %EMML, HAEZETHEALLRA T THHMED Ao Ok
Wa, AH=R 5, FAHE, Tr—b, HMEHEBIOEBRES OBEWERL TEHET 2.,

. KMEE, FREESSUVEEORER

[ T2 X 5T, 2T THMBE TIIRMEEPBR SN TND—T, ZOMEREOKE ST
L TT L — hEFRMER & L i L TEVIES AN ED/NS W2 L Efish T2 (Bl
21X, AARBERES, 1995). ZIZ T, ZOBBRIEOVWTHENS D, 27 THNHEL 7L —
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NSRBI T D BRGSO R RINEE PGA & e Kl E PGV Offl 2R, Zhb EEBED
BRI OWTHEIS 5.

1. =4yt

Bl L THIEBHAEA K E <, HNZ < OBIRSEPE LTV AIMELZRTILEEL, 2T
THUEIX 2003 £ 5 A 26 A EIRRMMOME (Mpu7.1) Z, 7L— MEFHERT 2003 £
MHLE (Mpu8.0) % Fig 11T, HWier —&1%, MNATEGE ARV FENIFFEATIC X 5 K-
NET & KiK-net OHIZRICIRIT HINEEFFLTH D, PGV ITDOWTIX, MEHEEFLHRA O Trifunac
(1971) DOFERHIEIC L VRO IZHER TG ORKIEE T 5. PGA L PGV X, HFLED NS s>
L EW A DORKENWFOfEZRL TNWD,

2. EEDESR
i (1943) 1, PGA (em/s®) LREE L OBRE LT, WAZRL TS,
log PGA=1,/2—06 (1)

ZIZTPGA I, Iy & Ly DESFUTHIET HHETH 5.
—J7, KR (1967) 1X PGV (em/s) LEE I, OffRE LT, KAZRL T3,

log PGV = I,/2—1.4 (2)

ZZTPGVIL, Iy & 7y OBFICKHETAHETHS.
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Fig.1. Peak ground acceleration versus peak ground velocity for the 2003 Tokachi-oki earthquake (left) and the
2003 Miyagi-ken-oki earthquake (right). Solid lines indicate peak ground acceleration over peak ground velocity
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ARErTix, B (1997) T X VIBEENIEKRRNICIDZEBEE T ZHWT, DHZOBRF 2175
I= (I,+ Iy)/2=log (PGA XPGV)+2.0 (3)

Bz kB 11X, PGA & PGV OFRAEREZN—E 42 LIRETD &, fHAUEE L IZIEREZEIC
705 (RS, 1995, 1996). )Rz X5 I OESRA Fig. 1 ICHR COfFfE 3 5. 11X PGA & PGV
OFEDORAE L TR I, BEEOERIRIIE L ECERF LX) OB E 2D,

3. XRREITHTI2RAMEEDLA/V LEEDBEER

Fig. 1 ®E#IT, PGV ITxt+5PGA O A/V =40, 20, 10, 5, 25 %% 4mRd, T L— b5
FME T 5 2003 F-HREHHE OB, A/V=5~10%F0E LT, A/V=25~20
DHFFIZZ ML TWD, —F, A7 TAMETH S 2003 45 4k IR 0 HigE O BLRIFEEK I,
AV =10~20ZFLELT, A/V=5~40 0&EHICEZ < AL TEY, 2003 F+ihHE X
DHI2BERE . FRIT, 2003 HEIRIEMOHEICIIT S 100 cm/s® 2L EOBLRIFIER TIL, 1&& A
ERAV=10LLEERSTVD, ZTHHEDOAT TAMBED AV OEFIE, 1993 FEIEE M E
2001 FETHEICBWTL A6 S (MHE - fl, 2002b). 20X 95 RBRAGEEDPGA X
PGV ITiZ, BIFFHMEOMIERERRE ORetE, BIRERR O 1 MR EOZENGENT
WD TeOREBIEICIIRIT 20, AT THNHE L 7L — MERMEOEWD, BRGEED A/V I
R 52 TV D ARRMEITE W LRI NS,

Fig. 1 22H bW S22 Xk 512, #l21E PGA MEL WIEE, 25 TAMED PGV i 7L — M5
FHE &L OhE L, PRETEEL/NS LD, BEICX VSV ORER+SICHTE
BLELTLLE LRV (B2, KME, 1995; #, 2001), BEE & EDORICHBIMERD S
EEZD L, 1993 FEHIFKTFHHED A/V BDRED ST Z LW, PGA ODKRE SITH L THEENK
A NSWHRO—2 L R o e AIREEEDRE 2 N D, o, T ORI 2001 F=THIERED
2T THRHEICHBL TS (GlE - fl, 2002D).

. 2006 EX7BREMBOMELE 2008 FEFRGFIAHOUBEDERI L NI

I T, IEERA L CHENBBEOKRENWA T TRMEL LT, WiHiFDT ) LS
L— NNERTHA L 72 2006 42 6 H 12 B KZIRFEHOHE (Mpu6.2) &, HALHIT O KFEPE T
L— hNERTHAE L 72 2008 4 7 A 24 HAFRDFILHOME (Mpu68) Zxtgl L, HEH
LUV A E R L ANRT XA —F Ao BT 5.

1. BEINRBELT—4 Y+
2006 FE R IRFEFROMEBOFHE LA Table 1 1T, B - BIRA B =X A LHHRIS OLLE % Fig. 2
g, 22 TIE 2006 K IREES OB ICIN 2, FAEITE T/ S WRFEIHIC 2 0 fE T
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Table. 1. Source parameters of events around Kyusyu district analyzed for A and Ao in this study.

Event date Focal depth (km) Mina My (Nm) A (Nm/s?) Ao (MPa)
12 Jun. 2006 145 6.2 42x10"% 2.7x10" 24.9
26 Sep. 2006 70 5.3 9.8x10" 45%10" 115

References: Focal depth and M4 (Japan Meteorological Agency, 2009),
M, (Global CMT Catalog), A and Ao (thisstudy).

Table. 2. Source parameters of events around Kyusyu district analyzed for @s in this study.

No. Event date Focal depth (km) Mina My (Nm)
1 2 Apr. 2000 147 4.6 2.0x10'
2 9 Jan. 2001 46 4.7 1.0x10"
3 3 Apr. 2001 64 4.6 1.3%X10"
4 12 Jun. 2006 145 6.2 42x10"
5 26 Sep. 2006 70 5.3 9.8x10"

References: Focal depth and M4 (Japan Meteorological Agency, 2009),
My of event No.1-3 (F-net) and No. 4-5 (Global CMT Catalog)

Table. 3. Source parameter of the earthquake of 24 Jul. 2008 Iwate-ken-engan-hokubu.

Event date Focal depth(km) Mina My (Nm) A (Nm/s?) Ao (MPa)
24 Jul. 2008 108 6.8 1.8x10" 8.5x%10" 69.2

References: Focal depth and M4 (Japan Meteorological Agency, 2009),
M, (Global CMT Catalog), A and Ao (this study).

FA4: L 72 2006 4F 9 A 26 B TEEOHE (Mpw5.3) OEFREMELFEM L, Tablel & Fig. 2 12
YD, Fio, BT 2L 91T, 2006 FRSRAEHOMBECIIEFBELAOND Z L1,
[GIEREI R IC DWW T H Ml 5. oI, Lo 2 iZBICHiE (2004) oF—F & v b
EENTVWD SHIEBEAINA &5 IEZHV, Fig 2 IIXZF 6 3HIEBEOER L HW &S %
PFRCL T, 206 OHEDFHEIC%Z Table 2 173, BURAILARIE, HE - filt (2004) 237 4 U B
TU— DA T TRNMBOBIICHWEZBHIAD S D, Vs = 1km/s DEBEPERINLTND
KiK-net &l Rz FH\ 5.

2008 45 FIRB RO MBEDFE T H Table 3 12, B - BIRA I =X L LBRLEONE %
Fig. 3 1Tnd. UL, M - fh (2003) ASHALHTT O 2 T T NHEE O RREHT A 7 8L
5b, BIFEEREDS 140 km PANIC & 2 PRTE ZEBSEARIFFE R OBLRIAS &, Vs = 1 km/s DD
PRI TV D KiK-net BRISE 2 HWS.
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2. BHEFE

BIRAY WL M(f) OFAE, HE - (2002a, 2003, 2004) & [FRBEDE 2 H (THE-> T
M(f) ORHEFNAZ LT ISR,

M(f) i, RIS XY BHRED T — Y =20 kAL Ty (f) 5 BT 5.

Uo(f)=H,(f) Hg (f)+ RyyM (f)](4moV*) -exp(—7 + fX/Q V) 4)

T, fIMREHEE, Ry X774 ==y a v d =k, p BIREOREZ, Vi ZBED S
Z, X IIBFEMZ, O, ISKD QEZ, H;(f) IXEt#fettz, Hy (f) 1391 Mtk

ARITH 2D /3T A =21, 2006 FK7 REEHOME & 2006 FFFEEOMEIZ OV THIH -
fis (2004) %, 2008 TR EALE OB TSV THIE - i (2003) 2L, V.= 4.5km/s,
0 =32gm’, Ry =044, H,;(f)=12F5. Hy(f) 1conTiE, BREECHE - fb (2003)
L - fth (2004) BEELIEEZZOEEHNSZ L L LT, FHMOBRAITERKT 2.

BFEER D 7 — ) =27 M OFHRIZ, BHRICEVHFEL 2 SIS B0 IR 254 L&
T 5. WiB CTORERMO 2 HRELZHLZE LT, Muub i ETH D 2006 4K R FEFEOHE
L 2008 4T R BALEH OB T =20s, Mpu6 KiliTh 25 2006 FEFTFHOHBEIL T =75
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Fig.2. Map showing source mechanism of events ana- Fig.3. Map showing source mechanism of the
lyzed in this study and observation stations around Kyu- earthquake of 24 Jul. 2008. Solid triangles
syu district. Dashed line indicates volcanic front (Kinu- indicate the observation stations used for
gasa et al., 1992). Solid and open triangles indicate the estimation of A. (See Table 3.)

observation stations used for estimation of @s, solid and
open circles indicate the observation stations used for
estimation of A, solid and open squares indicate the
observation stations used for estimation of either @s
and A. (See Table 1 and Table 2.)
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DT 4V RUEZITONTITH gk - fh, 1998).

BIRARY PVOERBL VA %, o P ETF N (Aki, 1967) ZRE L 72354 (S hn B IR
AR MVB—TE & 72D a—F—iRE LV SREBEUNC I T 5 A7 MVIRIEO @& L~ &
EET D, SRR ORI R % i 5 BRI, Brune (1970, 1971) ISV Tw * %
TNEREL, KAWL -oTA, HET—XA 2 MMy LBRDT 6D Ok - i, 1998) & b
L 285 X —% Ao(Boore, 1983 ; #iH - i, 2003) ZHv 5.

A= (234Vs)? (7/16) 2« Mo - A™? 5

3. GIEREOZEDME

WRIZRIT D05 1%, 2008 Fa T HIP EILEROHE O BMFESR T L THE - 1 (2003) 12 X
2 FHIAE R 2 V5. 2006 K43 IR PEHT O HIEE & 2006 P TEEOHIEE IT L Tid, #ikoRE
EICEE L, MM - fh (20024, 2003, 2004) EFEEDE X FICL o TQs #FHIiT 5. Qs D
FMDE 2 HEZ LTIk~ 5.

Qs ZFHliT 55 LT, RO2OXKET D, H—ITMBEEBIA LT N LVOGIEIE I E
REEEC—ED 0 *ETV (Aki, 1967) TH2Z &, FICBIRGEOMEE 7 —Y =2~
7 MVIRIBIZ B 51 2 BIREEUR O KR 2 TOs 0 BIZ L > TE Y, TofEExnd)Rick i)
50s HE IR BRIAICKHET 5 Z & ZIRET D, ZiiE, Anderson and Hough (1984) 12X % &
DEZFEFEETHY, WAOBERBILT S (Mahdavian and Sasatani, 1994).

exp (—mx) =exp(— zfX/ QsV,)

6

INLOIED T, R/NEREEZRAWZEIFHEICI Y O, 23T 5. BLFEE O E
T—Y 2T bk, ZOBREISOMEE OB % Fig. 4 \&RT. Fig.4 TOHE TRV DE
MRS, Akt S & U IREV R L E AR T, 22 L, EROMHEILESRE B HRVWE D

=

10°

o
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o
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10—4 i . . ! !
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Fig. 4. Fourier amplitude spectrum of the NS component of ground acceleration recorded at SMNH 11,
KiK-net during the earthquake of 12 Jun. 2006. Solid line was obtained by a least-squares fit to the
data, and the level is adjusted to upper limit of the data.
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ICHRFEL T b, AR RTHEND K 9l, g e L EEEERICRIT 5 A7 MUVRIED
RENTIRBY IR L TIRFEARAITEI L TR Y, MhoFEEIC O W TH EEROHEAEA LS5,
- T, WRDOQs BT 2HOEEM Y (—7-fX/0sV) ®o5b, (—nX/QsV,) &—EfHEE
BL, Qs fITRIFL 22 EAUE L TO, OFFli 217 5 .

HuE - A (2002, 2003, 2004) 1%, EFEOSRMAD TICFML 720 28 X ITEKFL TRE <2
LEMMBROND &L, F/MNERECI Y EFRAEZRDO TS, BEIRIERR L2, W UAEE
THAE L e B Ik % Mahdavian and Sasatani (1994) 12X % & @ X ickt3 2 [EFER % 6)X
Lo TEMLIZQs &, MiH - fll (20022) 23FHE L 720 IZF L X 1T L CRBEDfE L 72> T
w5,

2008 A F IR AL o T3 LTIk, HE - il (2003) A3HALHIS O 2 T T NHIE Ik
L CRf L 72k k50, W 5.

logQs = 0.581 log X (km) +1.739 (7)

2006 4F AR5 P O HIB X BIRGE S 145km THRAL B TH DM, AGH 84, R
AR 5 Hi7e E OBENAEL, THOEBIRE EOKRS IR LES OKBRICET T2 BHEBRSR
BAvic (JEBAIT, 2006). JUMTEE TIXBES/ NS WEAIZA LS5, K7 v v kO FICH
HOREWEHROFENEM SN TVS GRA, 2000). —F, BEOKIWEREKIIESE - &
BRIAHEICE <, BIEDP L OMEREP T L— NI E Ty TSR BARMNIERL, HMEL
ICSWEDIRTEL H D CCRIEE, 2008). FEOBRIIMT 7 7 A D 1909 4= i W 76 # D
HETHRONDH (A - i, 2009), Zo—KE L THEBHEORENEZ Hh, HHERE
KOWEBREINLTND G- fh, 2006). ZbEEEx, BFEBWICEEL M
DO, Z il T 5.

RGN, SRERREE 2 IRE T D T O ITIUNHRES 2> & Tt DA L L, Table2 IZRLTC5
HEOBRFSE A WD, £, Fig 21T X951, BREZALZ v b oA FAN 53
ML T, 2RFHT 5.

Qs DFHiER % Fig. 5 (R, WL Y MO, BK & WEER S, BEST O L
BEHELTW5S, Figb XV, Kibh7 vy bRl FAITONT, K% X ITxT 5 FEomFER
DPRDHEND.

logQs = 0.556 log X (km) + 1.453 (kL7 v > k7E{E) 8)
logQs = 0.475 log X (km) + 1.826  (Jkili7 = > k504 (9)

QKT HORDHIT X T L > THRRDH, K15~ 3[BFRETHS. I - 2 (2004)
I HARRIZ R OHIBIEZEZE L THEIL, AT bA "= a2k, 23l T
WS, BEISRHEPRELRD 2L O EENREEIILT LS TE WA, I - 12 (2004) 12
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Fig.5. Quality factor Qg versus hypocentral distance X for the events in Kyusyu district (see Fig.2).
Solid circles: the observation stations in west side of volcanic front and open triangles: the observation
stations in east side of volcanic front. Solid line is obtained by a least-squares fit to the solid circle
data. Dashed line is obtained by a least-squares fit to the open triangle data.

L2 0sDKkIL7 vy MUTEICHT D LROIT 1.6 ~2 BEREL Y, ARFEHREEEELT
W5,

4. ERABILRNILER N LRNG A—4

1 225 3, TR Te G FESWT, 2006 K5 REHOHIEE, 2006 FF O HER IO
2008 R F IR LI OB O IEEBIR Z =7 bV EFH+ 5. 30 L 72k EZ R 2 L 2
M VOB Fig. 6 1R, A BIEEBIR A L7 b g 2 IRE— T2 2 8i&T 5 L~_L
K725 TWDH Z EDHEREIND, FHMELZ3HEBED A &, BRNEHWTA EMy 53Rz Ao
% Table 1 & Table 3 I 4 BFit9 5. Myi%, #iE - i (2002, 2003, 2004) & [FIEEIC Global
CMT Catalog IZ £ %.

1020
10!9 -

10 |

w*M(f ) (Nm/s?)

Freauency (Hz)
Fig. 6. Acceleration source spectra of the NS component at YMGH 12, KiK-net of the earthquake of 12
Jun. 2006. Dashed line indicates the constant level of the spectra higher than corner frequency (short-
period spectral level A).
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V. &

2

TR 7z 3 MFE D BIFFE 2 MM - fh (20022, 2003, 2004) X 52T THRHMBEOT—4
Tty Mz, ZN6OMEMEZFEILT D, RETTEHEORRAE L Fig. 7 1CRT. Fig. 7 1R
L7cHIZBEDM, & A % Fig. 8 1T~ 9. Fig. 8 DATE LAY OEAIO)X 16RO LD Ao KT,

@IZHIEH TG ICR T L2 AT THRHMBETH Y, “ERFHERO LE THAEL 2 Down dip
Compression O HIE L, [FIHEIC FiE THRAEL 72 Down dip extension B OHIEIC LV 0L T
5. My BRBRED 25054 TOMBLWE T DL, AN=ZALDENTLD Ao ITHERE
R B,

(DI TFEET L — FONMTRAEL AT TRNIEBELZRL, A=A NCLD98E2ET, 1t
HHE & BALH T O MUK OE VIS X o> THHEL T3, M, BRIBEOHMEM Thisd s &, JLiE
EEHRILM G DOA T TNHED Ao ICHBE/EVIZ A LR, TR EE x, JbimE & s
FHaKPETICbIZERD &, MollXk->T Ao DRLRDBEAPBDLHND. Mol X2 Ao DEN
BEsE 2, My>10"Nm %= KHE (Large events), 5 X 107" Nm<M, <10 Nm % o i &
(Medium events), M, <5 X 10" Nm Z/Ni5E (Small events) (7T 5. /NED Ao 133
IN—=TORTHIRICEDEO2EPHROKRELS, £5~80MPa OFERICH L. FHED Ao

44°
a) 15 Jan. 1995 Kushiro-oki
b) 24 Mar. 2001 Geiyo
42 c) 26 May 2003 Mivagi-ken-cki
d) 12 Jun. 2008 Ohita-ken-seibu . { Y 8& ©
e) 26 Sep. 2006 Ivonada <
f) 24 Jul. 2008 lwate-ken-
40° engan-hokubu f -
38 e :
.
1 -
36° 5
34 — s
200km
32 T T T T

130" 132° 134’ 136" 138" 140° 1427 144° 146°
Fig.7. Map showing epicenters of intra-slab earthquakes analyzed in this study and Ikeda et al. (2002 a,
2003, 2004). Open star: damaging earthquakes and events analyzed in this study, open squares: events
in the Pacific plate and open circle: events in the Philippine sea plate.
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134720 ~60MPa ICdH b, X5 DEIVNHE LIV /NS L, BO/NIEBOIXLDEDRE WHIIC
HEPFLTWD, KHIED Ao i 60~80MPa TH Y, HIFEICE2E b 2&E gL A ERLAT,
PIHE L HHIEBEOIX S DX 0 RRMHE L FEREL 2o TND,

Mahdavian and Sasatani (1996) 1%, JL¥#EEREL TRAEL Myl ~ 7.8 OUFETIHE 2 3 5
2, BRARCERD HEBIRA R MO a—F—RERZ RO TNS, ZORKER, 1ZIELTOHED
BIRARY MR w P EFAEGEL TR —Y v ZHNCHES b DD, 1993 LEHIEEIHHI R I 1%
2Oo0a—F—WRDHOLN, FH1a—F—nB2F5—) TS —F, H2a—F—X0EE
R TIE o " EFVEVIRBELAADBKEL RS LERLTRY, KIWEO Ao BRENWI L

LEETD.

CNFEARSETHRAL LA T TAMEZRL, KEETL—REeT7 40V EVETL— b OiE
CEoTHEL TS, 74 VBT L— FOHBOLITERT S L, KEETL— FOHiE
LFBRIC, My D/INSWHIEIL Ao DIEH DX RIATK X <, ZOHEIFAIL Ao /NS WHFITIRA -
TWb, kXY, 2H=Xn, Hill, 7L —FDBENCEDLLT, 27 THHED Ao IZHIE
HRIC L > TEET MR DD LEZLND.

T — R DOEWIEERT DL, FHIEBICOVWTIR L — M kb Ac DEMOEVWIER SN

Small , Medium . Large
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Fig.8. Short-period spectral level A versus seismic moment Mo. (&) shows events in Tohoku district. Solid squares:
down dip compression type and open squares: down dip extension. (b) shows events in the Pacific plate. Solid
triangles: Hokkaido district and open triangles: Tohoku district. (C) shows events in the Pacific and the Philippine
sea plates. Solid circles: the Pacific plate and open circles: the Philippine sea plate. Solid lines indicate stress pa-
rameters Ao (80, 40, 20, 10, 5MPa).
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