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Since 2005, The Headquarters for Earthquake Research Promotion (HERP) has been publishing
‘National Seismic Hazard Maps for Japan’ to provide useful information for disaster prevention
countermeasures for the country and local public agencies, as well as promote public awareness of
disaster prevention of earthquakes. In the course of making the year 2009 version of the map, which
is the commemorate of the tenth anniversary of the settlement of the Comprehensive Basic Policy,
the methods to evaluate magnitude of earthquakes, to predict strong ground motion, and to construct
underground structure were investigated in the Earthquake Research Committee and its subcommit-
tees. Within approximately 100 active fault zones that were evaluated by HERP, there are 6 mega-
fault systems that extend more than 80 km, which are longer than the fault length in the database
used to evaluate the scaling relations by Matsuda (1975). In order to predict the magnitude of earth-
quakes occurring on mega-fault systems, we examined the scaling relations for mega-fault systems
using nine earthquakes of which source processes were analyzed by waveform inversion. As a result,
we found that the data fit in between the scaling relations of seismic moment and rupture area- by
Somerville et al. (1999) and Irikura and Miyake (2001). We also found maximum displacement of
surface rupture is two to three times larger than the average slip on the seismic fault. Using this re-
lation, the seismic moment on mega-fault systems can be adjusted.

I.1F L & Ic

HBEETFCHEAS T, ABAH Tk, BROBECHTIHFRBEREED, BEKX
EHEBTB L EBMELT, BT EiC I2EZEST IS THHMNK] 22K, U
BEETH ETo T BT, HMBRWAEPEHIESDR, 2008). HBAW T, NHEREH
Eo#EIC OV T—HRICET AR, AR, AERUCHEOEEIC OV TOREHOEFRRY
RREE— GLEBIETIREEAR, 1999) OEEIL 104FLWIHER, ThETOEHER
ETAHCER2NET Ak £EHRHTRME) CUBRAEHMFETHEERE, 2009) 2oKRLE.
[ EMBEHFHBE] OEFRBRICEVT, BBEHTAMEOBEICHITE, BEALOH
BEY:, HBHTANEE HBTHEDEFNMELFEORBERZ Y ORMPEEENTEL, ZOF
T, MEAHSAEONSRE L TV 100 DNERZAOTESE () KEENHERBEO
5% 6 ORMER SN 80kn 2845 “BAKRB” ThY, ThdORBRELRENE
DEFMEIZONTRNMNTbNE. £ & 80km 2B 3 RRETE X, RE (1975) OMEER
Ere/=Fa—FoRr—) v ZAOF—FHEEAALEZ DN DI, HERRIEEZEETS
FEP LRI 2D ILESD o, TDkY), BANETRETIHMBECHETZRr—Y v/
ST ORNIFTONE, Bl - BFEFIDPRVWEVWSBREZH S b00, HRETOR
HERERETS.

I. BHICAVEBET—42

AAEANOES 80km 2823 L5 REANE COMBIONTH, HBEFEGEAVWT
WBEED/S5 A —F 2HEL LEFARBEMBEODOS (Fukuyama et al, 2007) IR TWND,
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LaL, dIVWHiREHEE MR L LTV‘&Tc&bf—ﬁO*ﬁ}ﬁ%icow’fﬂ%ﬁ?‘?ﬁﬁ%#&) h, B%
OFERICIEEZETD. £2T, #0ERL2HBTREL, HBERBEAVWCERREBORK
BERRORITIMToNE SR, FMMORBRHER L SOE IMBLMNRLEL TREFZ2{T- .
INHEOHBEIZONWT, MR THERINWEE (HMENHRE) ORI LBETORATMNEDOT—
&b TINEL 7. Table 1 ICBFENIE D/ 35 A —#, Table2 KHIRBIBD/T X —F 57T
Tablel /%35 A —4 05 bEiBE S L BEEITREHE & Kashmir 1R 2%, Somerville et
al (1999) ORMBIESERY IV I/ EFoTW5. 1 0B LEROEIEED 5 Vit
BESENHIREE, AT—) v IDLBRERS LS BN TEMRTHELRSZ L L
Jo. TNHDF—4F L, Stling et al. (2002) DT —F R—2 L LIERMED H 5 BiIREE OWE
ENRELIA TV 0HBOT—4 (1BX, 2007) 2HEL, EAMBRET I RAF—V 70
R 2{To k.

M. EXNBORY—Y VHRILHBBETALIE

EHBROBFEEEREBRT— AV FOBERBIVBRAHERENE - BRIBE To+x Uﬁ.
L OB ZFRD 2, Somerville et al. (1999) AR - =% (2001) K X3WBmB L HE

Table. 1. Source parameters estimated by waveform inversion analysis. In case there are several results by different
vesearchers, the parameters are averaged. They can be found in the ‘Reference’ column.

L M 0 Dsub,urc Dsub‘mu: S

Event km)  ONm) () (m)  (md) Reference
Koketsu et al. (2008), Nishimura ard
Sichuan_2008 279 95E+20 2.9 9.7 12,781 Yagi (2008), Sladen (2008), USGS
. (2008) e
Kashmir 2005 125 34E+20 35 120 3,125 Parsons et al. (2006) o
Denali_2002 320 77E+20 34 105 7,z Oglesby et al (2004), Asano et al.
= (2005)
Chi et al. (2001), Ma et al. (2001), Wu
Chi-Chi_1999 89 35E+20 35 163 3435 et al. (2001), Zen and Chen (2001),

RO - 4m (2000

Yagi and Kikuchi (2000), Bouchon et
Izmit_1999 126 2.0E+20 24 74 2,499 al. (2002), Delouis et al. (2002), Seki-
guchi and Iwata (2002)

Cohee and Beroza (1994), Wald and
Heaton (1994), Cotton and Campillo

Landers_1992 4 717E+19 23 6.5 1,080 (1995), Hemnandex et al. (1999), Zeng
o ‘ and Anderson (2000)

Tabas_1978 8 58E+19 04 14 3,463 Hartzell and Mendoza (1991)

Sen Francisco 1906 460 82E+20 44 97 5520 Songetal (2008 -

Nobi_1891 122 18E+20 33 = ~— 1,795 Fukuyama et al. (2007)




120 BE F—-fh

Table. 2. Source parameters from observation of surface rupture. In case there are several results by different re-
searchers, the parameters are averaged. They can be found in the ‘Reference’ columnm.

.
Sichuan_2008 T 230 9.8 Lin (2008), Li et al. (2009), Liu-Zeng et al. (2009)
Kashmir_2005 70 9.2 Kaneda et al. (2008)

Denali_2002 34 8.8  Eberhart-Phillips et al. (2003), Haeussler et al. (2004)
Chi-Chi19%9 78 89 Azuma et al: (2000), Dominguez et al. (2003) ,
imnit_lsgg 145 5.3 1(3;;; et al, (2002), Langridge et al, (2002), Lettis et al.
Landers_1992 8 6.0 _ Sich et ak (1993) e

Tabas 1978 8 3.0  Berberian (1979)

San Francisco_1906 480 8.6 Thatcher et al. (1997)

Nobi_1891 80 7.7 Matsuda (1974), JNES Research Report (2006) .

EF—AVIMNODRT—Y FT, Strling et al. (2002) OF—=F L, RABBTONRTA—F%

Fuy hLbD% Fig 1 FT. Figl L9, RHFRCrKs LERABEICBEL TS, 1978
£ Tabas HBE R EWBERLMBE—2 2 F DRy — Y > 71ZR Y %, Somerville et al
(1999) L Af - =% (2001) ORRAOMITRNES Z EBbhs. 2%y, ALEBEEROSH
&1 Somerville et al. (1999) F#HEE— 2 FOTFRE, AR - =F (2001) X EBEELS
tbEZLNE, EAMBRBTZ2ERMBEOERMEE T A -2 OREDEIZIL, BoIT
wé%@ﬁét,%ﬁ%iéoﬁé&ﬁﬂﬁ%é%m*bkﬁgﬁméﬁﬁﬁﬁiﬁb,%ﬁﬂ
FRILLE (AR - =%, 2001) (L), WIREFLHMBE— AV MOBRRPLHMBE—2
FEHEETAZENFETHS. RKIZ, BRMBOMBEREMLMEET— AV 2L REEKE24
DFEGHT_YVENRDONDE, TORHITRYVENBERCRBELERAMBTOHBETOTRY
RLEAHD Y5 O CREBFPAOLDIRET BEB/ T A —F ORESRYL 0 Y 5 HIE T
x5, .

Fig 2 KB CHRB I NIERAXEME Do) LEBRMBETRE-TWEIEHTARVE
Dot o) PBUEETT. Doy 1t Dy e DA 1~3 DRI E > TR Y, RAWEICES &,
Dous 1% Doy aue P 2~3 15725 Z & Bb25. £, Fig I AT LS CRAWIE CIHMRETS
BE (L) LBREWERS L) HEEELNIERDDS. ZhLOBKSD, EUER
ERVIEVELNTVBHBEORKENE Doy 35, BEHFRL R I->TRESIIE
BHRIBTE/RTF A — 8 D Doy are LBIMICFETDHE, AR - =£ (2001) & Somerville et al.
(1999) DR —Y ZRIDOMITED L5 IZFEHTRIBEZABL TEASEIZIFENELLN
3. Fig. 2 (R UTE Do are & Dgury DEARIZZ OIFEICED T LB TE S,

Sbic, BEWBTRESTVEREKRT VR Dupmer) & Doy PEFE% Fig 4 KR, Fig
A5, DourstE Do maz CELVIVNEWFRPIEL AL THB Z L W3DH 3.
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Fig.1. Relation between seismic moment (M;) and rupture area. Red and blue colored symbols are re-
sults by this study. Symbols colored in purple and light blue are after Stirling et al. (2002). Purple
and light green lines are scaling relations by Irikwra and Miyake (2001) and Somerville et al. (1999),

respectively.

V. SO ESHEDRE

BARMETHRELEIDOMEBED AT A—FEEH L2, BEEBLMET—A LD
MG IFEFO MG Th B Somerville et al. (1999) & AR - =5 (2001) ORI EY, A
r—) TR LD Z Edbdote, £, MRBAEME (Do, &EEEETOVET
SO Do) PBIREHD L, Doy 13 Dot e OWR 2~ 3 THB Z L S0, BE
BT L i L 0K EDBEEE TOREE ) BERMREREME L EA~TEGRICFETS
BE, ZToMEREREEETAHENTES TR RETRbLHMEE— AV N ERETLII LI
In, BEmicEREE CRETAIHMBOMEBE—A L FERT T2 EBHESTREESS S
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Fig. 2. Relation between average slip of the subsurface seismic fault (Ds,,,g, are) and maximum displace-
ment of the surface mupture (Dgyr). Red and blue colared symbols are results by this study. Solid,
dashed, and broken lines denote one to one, two, and three ratio between Dyyy and Dyyp are, Tespec-
tively. Symbols colored in purple and light blue are after Stirling et al. (2002).
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Fig.3. Relation between fault length of the subsurface seismic fault (Lgp) and surface rupture (Lagy).
Red and blue colored symbols are results by this study. Solid line denotes one to one ratio between
Lsurf and Lsub. Symbols colored in purple and light blue are after Stirling et al. (2002).
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