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Abstract

In this technical report, a new scenario model for tsunamis triggered by interplate
earthquakes was proposed and its technical grounds were described, based on the lessons learned
from the 2011 off the Pacific Coast of Tohoku Earthquake (hereinafter called the “2011 Tohoku
Earthquake Tsunami”) and our safety research on tsunamis after the Tohoku Earthquake Tsunami,
in order to technically support “The Review Guidelines for Design Basis Tsunami and Tsunami-
Resistant Design Principles.” This technical report also applied the new scenario model to present
practical examples of tsunamis for the interplate earthquakes along the Chishima - Japan Trench
in the probabilistic tsunami hazard assessment. Furthermore, the results were compared with the
tsunamis assumed by the conventional model in order to examine the impact of the different
approaches in handling uncertainties within the tsunami modeling for tsunami assumption in terms

of the results of the probabilistic tsunami hazard assessment. The following findings were obtained.

The characterized source model for the tsunamis triggered by interplate earthquakes:

* “Characterized source model for tsunamis” considering a fault rupture across multiple
source areas was proposed as a new scenario model for tsunami assumption based on the
findings on tsunami sources triggered by M,,9-class earthquakes in Japan and abroad
including the 2011 Tohoku Earthquake Tsunami.

* “Characterized source model for tsunamis” was developed by generalizing tsunami source
models to reproduce actual tsunamis and it was a rule for specifying main parameters such

as the area of tsunami source, heterogeneous slip distribution and so on.

iii



* “Characterized source model for tsunamis” was able to reproduce the trace heights of the
2011 Tohoku Earthquake Tsunami. Therefore, it is considered that the characterized source
model for tsunamis can also be applied to prediction problems such as probabilistic tsunami
hazard assessment. Moreover, uncertainty () of tsunami heights using numerical simulation
with the present characterized model is analyzed, and improvement of the accuracy for
modeling concerning the characteristics on tsunami source or the run-up height distribution

shows that [ is reduced from that of previous models.

Case study of the probabilistic tsunami hazard assessment with the characterized source model

for tsunamis:

*  We conducted probabilistic tsunami hazard assessment at the evaluation point off the east
coast of Fukushima Prefecture and on the evaluation day before the 2011 Tohoku
Earthquake Tsunami. As a result, for the peak height of the tsunami wave, comparison of
the annual exceedance frequencies of the relative maximum tsunami height estimated by
the reproduced analysis of the 2011 Tohoku Earthquake Tsunami demonstrated that the
result based on “Characterized source model for tsunamis” was greater than the result based
on the conventional models for scenario tsunamis.

* In the case of the conventional models for scenario tsunamis, the earthquakes in the oceanic
plate (normal fault type) were dominant over the interplate earthquakes in some ranges of
the annual exceedance frequency. On the other hand, in the case of the new model for
scenario tsunamis, the interplate earthquakes were dominant over the earthquakes in the
oceanic plate (normal fault type) due to assuming the magnitude of the interplate earthquake
with multiple source areas which could not be assumed by the conventional models for

scenario tsunamis.

The probabilistic tsunami hazard assessment extrapolates magnitudes and frequencies of
future tsunamis based on the scientific findings and experiences of the past. It is important to
constantly update the assessment results by incorporating new findings and technologies in

observation and analysis.
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Fig.2.1 Outline of procedure for probabilistic tsunami hazard assessment (PTHA)
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Table 3.1 Slip distributions and fault rupture modes of the Tohoku Eearthquake Tsunami
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Table 3.2 Slip distributions and fault rupture modes of the world’s My, 9.0-class mega-tsunamis
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Fig.3.6 Configuration of the tsunami simulation model and the variation factors of tsunami height
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Table 3.3 Parameters of the characterized tsunami source model for the Tohoku Earthquake Tsunami
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Table 3.4 Calculation conditions for tsunami propagation/runup analysis for the validation of the

characterized tsunami source model
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Fig.3.9 Domains for numerical tsunami analysis
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Fig. 3.13 Illustrated tsunami source model assuming concentric rupture propagation
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Fig.3.14 Targeted points and tsunami source area



£ 3.7 ZEHNTRYSHORE/ 2 —2 LHRRBRORTEHRE &3
Table 3.7 Patterns of typical slip distribution and rupture starting points
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Fig.3.15 Domains for numerical tsunami analysis
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Fig.3.17 Influence on the simulated tsunami height regarding uncertainties in the rupture process

parameters (trough side)
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Table 3.8 Means and standard deviations of logarithmic ratio of relative tsunami height (peak side)

A VAVREL EK(IIREERtE R e
R 0. 003 0. 008 0. 009 0.030
FRYE(R 25 0.120 0.118 0.117 0. 097

F& 3.9 MExKELE (FRE) OFSERVREERE °°

Table 3.9 Means and standard deviations of logarithmic ratio of relative tsunami height (trough side)

A VAVREL Sl R AT
S 0. 003 0. 005 0. 021 0.015
FRYE(R 25 0.129 0.138 0.138 0.168

3. 4. 3 MWEREEFEOTERS

#EE L EEESOEESHAETIL

Wi DI SRR AR DD D AHETE S ANEER S (S RAT T2 ot LToRER,. AR KAL
bk (=hy/hg) OBEZEIn()Z, EFHME TEMOTIOLEITINTH FE 0.0 DIE
B T TE 5 Z EAVRENTZ, £ 2T MK In(k) D Z OREAFIH LT, |
FLOMEURTRE R D AR S S4B [E L T B & OMERDATE T NV ONERR & kA T,

KAz (k) 1, KB TERSN D,

1nw)=h(%j (3.7)

Z 2T h T GRREE T T K D EROKNL B CUXTHR) %, hIFRFREE T
I L BERARAKA EAHE CUITRER) 22htnkd, RCNDEERTDHERO X HITE
b,

In(h,) = In(k) + In(hy) (3.8)

T THELE N, hy, kEMEREKE L, ZNEHr, Hs, K THET &, X3B.8)IE
WD E IR FT LN TED,

InHr =InK +InHs (3.9



342 HOSHHERITIES & | AHRAZEL In K 2 FME 0.0, FEUERZER,, D IEHAH TR
ET D, £z, RIRFEEET /I L DREKKNL In Hs 1X, PTHA FYETIE, @5, BEERE
FRATIZ K 2R R 2 P & U, BEEASHRRT O 7 /AKICER T 2 iR S 2R T1E
WL, &A1 5 IEBM CIRE SN 5, RGBYDADIL, BRSO TR SN, TORE
RO ELERSMERD B2, Lichio T, ZOOMERE K, Hs DML TH D LAET
AU, In Hr OAME In Hr SEFHERZZR, 13, #ERZHL K, Hs OB R OREHER 2% -V C
RADL IR ZENTED,

S In Hr =InK +In Hs= In(hy) (+~1InK =0.0) (3.10)

TR By = /ﬁmz + B;° (3.11)

PLEDOFREE ifte 2 LITL YD | BEECREREDO A HESE S 82 5 8 LIl min Hr O
TERIAE T NV DONIE LARERAD S RNRO 6D Z & &R LTz,
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KRETIE, FBEHA R PO 2RI R— 452 L2 RIS, HBEDA ORI
o T-HEE RO E KON PTHA O BRI EFI 279, Z O, BEREIROBE TIE,
To IR EARE & LT 3 HORHEEIRET LV (LUT DEERAREET V) LD, ) &l
T5 &L HIT, HALHEER OFRAEFTE TORAIZHEDW THE #4078 L2 [HEGRAREIC
K DRHMAE R & i35 Z L IC LY | EEEAREICIT D EREIRE T VSO A RESE & D
S PTHA OFERIZRIFE T EZ R T,

4.1 NFEMARUVUHRERFBRORE

RIRHST, AR S IRF T O 150m KIROEERSE L (B 4. 1), AISRERIRIT,
FETA K CO BRI T BHEED D BARUHER O 7 L— NEHERIC X B E & |
FAEDFLEIT D720 S O DF OFEEN M T X 2VHHE Y L— FAHIE (ERERY) (1285
Al ExgE L (B 4.3) ,

RIGEHEE IRV, T RS & BAURED — SO EBINF O L— MEROEIFGE (CLF
[ZODORINFORBHESE] S\, ) BEENDIND, T OISOV TTEFAZE L35 H
NHEZATHD, ZDOLX I BREAITIE. Z oD LT OIRIRHkEE D FTREM: % 38R0 e
EIFERO—2 L2, v Yy 7Y ) —DIEHERIINZ S Z EDRHEE LW, 2D K5 72hF
Zefl e LT, BEIED B0 BB HOTEREINIZ, 22 TR, o0 BN T Ol Rk
EHEETHZ L ERHe L LIziHh g2~ T,

72k, RRHEEEIEIRIZIE, 2D DIFNNTT VU MEEE O MR H ZE X Tlidd
DM, I TIHEHEREIEEE T L OT RO S OARE O BERRE B2 BbIDH A
KRIERDHHRICE R T2 2 & & L, il 2 BRot Lz,

B 4.1 xZMELE (150mKiFER) &2
Fig.4.1 Location of targeted (depth of 150 m)
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Fig.4.2 Tsunami source areas of the interplate (left) and intra-plate (right) earthquakes

B 4.2 ARG LES @
Fig.4.3 Segments and their numbers
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Table 4.1 Combined segments of interplate earthquakes and their moment magnitudes

— HELITAES Fiy o HEEITA L ES Eiy
o Y, K SR i S TV E RT3 VA FESE AR i | ww |gum
© [1]2]3]a]s]e]7 8]0 [10]11]12[13[14]15]16]17]18]19]20]21]22 (m) © [1]2]3|4a]5[6]|7]|8[9][10]11]12]13[14]15[16|17]18[19]20[21]22] (m)
001 [O 33,564 8.5 4.66 401 oo 47,195| 8.7 5.94
002 o 35,269 8.6 4.78 402 o|o 23,723| 84 4.43
003 o 25,230( 8.4 4.04 403 oo 33,624 8.5 5.25
004 o 24,343 84 3.97 404 oo 21,090| 8.3 4.15
005 o 28,242 8.5 4.28 405 ofo 24,599| 8.4 4.49
006 o 11,764] 8.1 3.94 406 O|0| 22,774 8.4 4.37
007 o 11,822 8.1 3.95 407 ofo|ofo 70,918| 8.9 7.40
008 ] 7,897 7.9 3.23 408 olo|o|o 57,347| 8.8 6.87
009 o 9,169 8.0 3.48 409 o|o|o|o 54,714| 8.7 6.69
010 o 7,902 7.9 3.23 410 O|o|o|o 45,689| 8.7 6.11
011 o 36,268| 8.6 4.85 411 O|0|0|O| 47,373| 8.7 6.27
012 o 14,647 8.2 3.08 412 ol|olojo|o|o 104,542 9.0 9.08
013 o 21,114 8.3 3.70 413 olojo|olofo 78,437| 8.9 8.03
014 o 13,414] 8.1 2.95 414 ol|ojojo|ofo 79,313| 8.9 8.06
015 o 15,524| 8.2 317 415 ol|o|ofo|o[o]| 68,463 8.8 7.52
016 [$) 13,525 8.1 2.96 416 olofo|o|o|o]o|o 125,632] 9.1 9.98
017 o 10,927 8.0 3.80 417 ofo|o]o|o]o]o]o 103,036] 9.0 9.20
018 o 9,076 8.0 3.46 418 ol|o[o|o|o[o|o[o]| 102,088 9.0 9.17
019 e} 12,510, 8.1 4.07 419 0|0]|0]|0|0]|0|0|0|0|0 150,231] 9.2 10.94
020 o 7,676| 7.9 3.19 420 ofo|o[o]|o|o|o|o[o]|o| 125,810 9.1 10.18
021 o 9,075 8.0 3.46 421 ol|o[o|o[o|o|o[o|o[o|o|o| 173,005 9.2 11.78
022 o 9,250, 8.0 3.50 601 ofofofo 83,339| 8.9 7.88
101 |o[O 45,328 8.7 5.88 602 ofofo|ofofo 116,850, 9.1 9.37
102 olo 47,092 8.7 5.97 603 olofo|ofofo 107,062 9.0 9.03
103 o|o 33,128 8.5 4.99 604 o|ofo]o|o|o|o|o 149,978] 9.2 10.62
104 oo 33,511 8.5 5.08 605 ofofo|o|o]o]o]o 140,573] 9.2 10.36
105 o|o 36,144| 8.6 5.18 606 olofofofofo|o]o 140,686] 9.2 10.45
106 |o|o|o|o 92,420| 9.0 8.38 607 o|o|o|o|o|ofo|ofofo 197,070, 9.3 12.18
107 o|ofo|o 80,219 8.9 7.78 608 ofofo|ooololo]o|o 173,701] 9.2 11.50
108 ofofofo 66,639 8.8 712 609 ofofo|o|o|o|oo]o|o 174,198 9.2 11.61
109 ofo]o]o 69,656| 8.8 7.25 610 olo]oo]o[o]o]o]o]o 161,776 9.2 | 11.24
110 [o]o[o|o|oo 125,548/ 9.1 9.75 611 [o|o[o[o]o[o]o]ofo]o]o]o 242,398 9.4 | 13.53
111 olofo]olo[o 113,731[ 9.1 9.29 612 olo]ofo]o]o]o]ofo]o[o]o 220,793 9.3 | 12.96
112 olojo|o|o|o 102,783 9.0 8.80 613 olo|o|o|olo|o|o|o|o|ofo 207,325 9.3 12.64
113 |o|o|oo|o|ofo]o 159,059 9.2 10.99 614 ololo|o|o|o|o|o|olo|o|o 195,288 9.3 12.33
114 olo[o]olo[o]o]e 149,875 9.2 | 10.64 615 olo]oolofo]o[o[o]ofo]o 186,375 9.3 | 12.10
115 |o|o|o|o|o|olo|o|o|o 195,203) 9.3 12.15 616 [o|o[ofo|ofoooolo]o]o|o]o 266,121| 9.4 14.23
301 o| |o 20,002 8.3 5.14 617 o|o|o|o|o|ofo|o|o|o|ofo|o]o 254,417| 9.4 13.98
302 0| [Oo 21,586| 8.3 5.34 618 olo|o[o|o|o[o|o|o|o|ofo|o|0 228,415 9.4 13.30
303 o| |o 20,186| 8.3 5.17 619 o|ojo|o|o|o|o|o|oloo|o]o|o 219,887| 9.3 13.12
304 o| |o 16,751 8.2 4.71 620 ofofofofofo|ofofo|o|o|o|o|o| 209,149 9.3 12.87
305 o| |o| 18,324] 8.3 4.92 621 |o|o|ofo|ofofoo|o|o|o|o|oo]o]o 299,745 9.5 15.16
622 ofo]ofo|o]oo]o[o]o]o[o]ofo]o]o 275,507| 9.4 | 14.58
623 olo[o]o[o[o]o[o]o]o[o]o[o[o]o]o 253,014] 9.4 [ 14.04
624 o|oloo|o[o]o]o|o]o[o]o[o|o]ofo] 242,661] 9.4 | 13.83
625 [o|o|o[o|ofoo]o[o]o[o|o]o[o]ofo]o]o 320,835 9.5 | 15.72
626 olo]ofo|o]oo]o[o]o[o[o[o[o]o]o]o]o 300,106] 9.5 | 15.25
627 olofo|olo[o|o[o|o]o[o]|o[o|o]o[o]|o[o] 275,788 9.4 [ 14.70
628 [o|o[o[o[o[o]o]o[o[o[o[o]o]o]o[o[o]olo]o 345,434) 9.5 | 16.35
629 oo|ofo|o]o|o]o[o]o[o[o]ofo]|o|o|o]ofo]o| 322,880[ 9.5 | 15.87
630 [o|o[o[o[ofo]o]ofo]o[o]o[o]oo[o[o]ofo]o[o]o] 368,208] 9.6 | 16.92

WIT, RIBEIC BT 2 B EHEE OB AN ESCHERE 2 5512, 7' L— MEREOE 7
AV NERRE LTc, RMGHEROE T A FEOEEZ A NOFZEZE 4. 2120-7, RO
B A2 bPOREICIE, MEREZESORNEHME 51 OB EMEOEFIS A S8 L7 H
ijE YEBEIL, RO A NERELE, £, HE Z-%EE@TBE{%% I% 60km &

. EEHOIBUTGER OB IEE T 256 b BET D7 OIS A R S TR 5
ZORSIL, TEEEIRV T 12km, Elz!s‘%@?ﬁ?@u\f% 18km ZRGE L7,

2 ETAVMABEEE—A VM =ZF 21— KM, DHRE

B 4. 202087 A DS BEDE D bOEMAG DR CHIRIRE T VAR E
L7z, & 4. 1 ITHERERET VO —2AFFLE 7 Ay MAAYE (F—RAZ&iITkgt s
A2 FOWICORIZAIRD) | WiEmfg S(m), E—A v b~ =Fa—KM,,, FHT0 &
D(m)& ZNFHoRT, ZHHOREEICIE. @D HR@.3) &V,



M,, = (logM, —9.1)/1.5 4.1

D =My/(-S) (42)
M, =16/(7m%/%) - Ag - S3/2 (4.3)

ZZIZ, M, #EE— A2 FNm), u: AERENM?), S EREAROmEREm?), Ao : K
JRERO LIS FEN/mM?) 222k T,

M, J O D OFEIIE, TG T & d0=3.1MPa 2% LHIMER u=3.5X10'"'N/m® (¥
) L S.0X10ONM? () B B, 72U, EE SR OW S E RN DEAIT
1. @A TEEIND FHERWESE pave T D ZHE LTz, B AL FOMATHIL 93
Ir—2A, M, OHPFHIL7.9~9.6 £72 -7,

_ /udeep x Sdeep + ﬂshallow x Sshallow

I[/ta\/e S

(4.4)

Z ZIZ, Hdeep~  Ushallow - (;%%B&U&%K@Iﬂ”'l\$$\ Sdeep\ Sshatiow * TR O DTS @*ﬁé
ERT,

Q) ERPHRE—FRY D HDERE

3.2 HIOMBHNEIREHE DR EFIAICIE N, T’ 4. 11TR LI SHRRIIRE 7 /L O 22 /MY
AR EZBE LT R0 A& E LT, FFIM,, 8.9 UL ED 7 Z A Tix, HEE IR Ok
INIERTH DT, RE—F XY 548 OELEZ D b ORI G OB mIc R & < P2
THZENTHRIND, 2T, AE—FT R SMAOBLELZ MERESERDO—DEEZ,
O ORE Z BB ST T — U ERETHZ L L LT,

FHERIRIRET L OT RO N3 4R 4. 2177, FEFORGOTEEITBERT D
Rt [ARRICA L DRIIRT R e, eI s E LT, M, 89 LLE
DU T AP SN DHIIIRE T S OWTE, R —3 ) DA OEE S Z—2 D H
By K 1 r—ADHEFIR LTz, ZOMORZ =220 TE, No.630 DELIRE T /v
M, 9.6) #fIL LTk 4. 377, ZZTE, KT_IROEEZRAIC 3 3% —
(FRFFLH_A, B, C TER) |, BHRTVIKOBLE TR - E ST 5 " —
HRST Y I E =T EIT AEE 2 — Tl 3.3 BRI LIIRE 7 L OREERE 54
B E 2T, BRT RO ORI 1:4 L7205 X ) ICRE LTz, ARRiHoBIT 55
WRIRET L DT R0 B ORI —3 X SAORE Y — O xRk 4. 4107
7

£ 4.3K0FK 4. 4\ RLEEL DI, FACHEHDE OHEEIRIF O R A B £ 2 UE, i
Tl E CAWIRMEIR & T 255120, EHERIR OISR TR0 A BLE T 5 2 & A



% 4.2 FEBERUVARGSELVOZHERETILOTRYHH—E &

Table 4.2 Slip distributions for scenario tsunamis along the Chishima-Japan Trench




xR 4.3 FH—IFRYSHD/INE—> GEBREETIL No. 630 () &>

Table 4.3 Patterns of spatially heterogeneous slip distributions (example of No. 630)
630_A1 630_A2 630_A3 630_A4 630_A5

£ 4.4 EEHRETILOTRYERUVEMAOFRE—TRAY FHOERE/F2— H—F ®°
Table 4.4 Slips and number of patterns of spatially heterogeneous slip distributions

R | o | BRINY| KTy | @RIy | Ty | R | g | ERTY | AT~y [ BATAY | =gy
£5 JLNo. (m) (m) m) |9%wosa—| FEFILNo. (m) (m) m) |9 Fosa—rK

001 8.5 1.55 9.33 - 1 401 8.7 1.98 11.88 = 1
002 8.6 1.59 9.56 - 1 402 8.4 1.48 8.86 - 1
003 8.4 1.35 8.09 - 1 403 8.5 1.75 10.51 - 1
004 8.4 1.32 7.94 - 1 404 8.3 1.38 8.30 - 1
005 8.5 1.43 8.55 - 1 405 8.4 1.50 8.98 - 1
006 8.1 3.94 - - 1 406 8.4 1.46 8.75 - 1
007 8.1 3.95 - - 1 407 8.9 247 10.37 22.21 3
008 7.9 3.23 - - 1 408 8.8 2.29 13.74 - 1
009 8.0 3.48 - - 1 409 8.7 2.23 13.39 - 1
010 7.9 3.23 - - 1 410 8.7 2.04 12.22 - 1
011 8.6 1.62 9.69 - 1 411 8.7 2.09 12.53 = 1
012 8.2 3.08 - - 1 412 9.0 3.03 12.71 27.23 3
013 8.3 1.23 7.40 - 1 413 8.9 2.68 11.24 24.08 3
014 8.1 2.95 - - 1 414 8.9 2.69 11.28 24.18 3
015 8.2 3.17 - - 1 415 8.8 2.51 15.03 - 1
016 8.1 2.96 - - 1 416 9.1 3.33 13.97 29.94 15
017 8.0 3.80 - - 1 47 9.0 3.07 12.87 27.59 3
018 8.0 3.46 - - 1 418 9.0 3.06 12.84 27.51 3
019 8.1 4.07 - - 1 419 9.2 3.65 15.32 32.82 15
020 7.9 3.19 - - 1 420 9.1 3.39 14.26 30.55 15
021 8.0 3.46 - - 1 421 9.2 3.93 16.49 35.34 15
022 8.0 3.50 - - 1 601 8.9 2.63 11.03 23.64 3
101 8.7 1.96 11.75 - 1 602 9.1 3.12 13.12 28.12 15
102 8.7 1.99 11.95 - 1 603 9.0 3.01 12.65 27.10 3
103 8.5 1.66 9.98 - 1 604 9.2 3.54 14.87 31.86 15
104 8.5 1.69 10.15 - 1 605 9.2 3.45 14.51 31.09 15
105 8.6 1.73 10.36 - 1 606 9.2 3.48 14.63 31.34 15
106 9.0 2.79 11.73 25.14 3 607 9.3 4.06 17.06 36.55 15
107 8.9 2.59 10.90 23.35 3 608 9.2 3.83 16.10 34.50 15
108 8.8 2.37 14.23 - 1 609 9.2 3.87 16.26 34.84 15
109 8.8 242 14.50 - 1 610 9.2 3.75 15.73 33.72 15
110 9.1 3.25 13.65 29.25 3 611 9.4 4.51 18.94 40.58 15
111 9.1 3.10 13.01 27.87 3 612 9.3 4.32 18.14 38.88 15
112 9.0 2.93 12.32 26.40 3 613 9.3 4.21 17.70 37.92 15
113 9.2 3.66 15.39 32.98 3 614 9.3 4.11 17.26 37.00 15
114 9.2 3.55 14.89 31.91 15 615 9.3 4.03 16.94 36.30 15
115 9.3 4.05 17.01 36.45 3 616 9.4 4.74 19.92 42.69 15
301 8.3 1.71 10.28 - 1 617 9.4 4.66 19.57 41.94 15
302 8.3 1.78 10.68 - 1 618 9.4 4.43 18.62 39.91 15
303 8.3 1.72 10.33 - 1 619 9.3 4.37 18.37 39.37 15
304 8.2 1.57 9.41 - 1 620 9.3 4.29 18.01 38.60 15
305 8.3 1.64 9.84 - 1 621 9.5 5.05 21.23 45.49 15

622 9.4 4.86 20.41 43.74 15

623 9.4 4.68 19.65 42.11 15

624 9.4 4.61 19.36 41.49 15

625 9.5 5.24 22.01 47.16 15

626 9.5 5.08 21.36 45.76 15

627 9.4 4.90 20.58 44.10 15

628 9.5 5.45 22.89 49.04 15

629 9.5 5.29 22.21 47.60 15

630 9.6 5.64 23.69 50.76 15
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OWHRNGH<, LV RELSTRHZENTHRININETH D, FRKSEICE DM, 9
77 ADRHE N7 7 EXRMBEORENTEET L 540 Tk, KR IEEOEART D g0
HI R B R OESEIRE R O EEIIATHE RGO b O L B7p D03, 2 b OflE 7
L— MR OUEEEN O O E PR S 28038 LT B,

(4) BIRGREFRRDRTE

AFHM RN I D IEIRE T VO E Tld, WEBENBRRICAE T D Z & 2 RE
L7 [RIREE D A k5 L LTz, 7272 L, 3.4 Biofi S TEE O CHEE AR R E O A
KEOWBEEEETLHZ L E L, FHE., 4.5 845,

4. 2. 2 BFEIL—RME (EMER) CL2ERDEE

A ARV OWRE Y L— SR GEWTERYD) 12B LT, HESRAEZ B a0 RHIEHE
IS EEEIRE T NV ARE Lz, ZORSEHECiX, RINARBLS COMBERE
DORREMEICHINZ T, WICRAET 2HEOBBENFHMI SN TEHY . ZNESBIZ LT,
FROEWEHG 4 ik, B 4. 304K Lz BARHEER O OWEEY L— hINHIE
(EHE) (oW T, 1933 400 = pihiEIZ B4 % Kanamori ®*47) SO HET L % 5
FZ LT, [FRROHET =Rl s b BRI O L W OO & 2 CH AT DA
BEMEARH D L LT, TOMEBEOEFRIIE S 200km A, 18 100km FRE L Lz, £L T,
IROMFEOHMEE M82 Aith LM L7z, ZHDOEHRE ., ZNEFRICRE LB RRE
TNDOEERWIENT A—2 &k 4. 5177, AR LIZL D IC, RHFHRIZ L 2RO
HIEBBURL O L, 1XD DX B3 MM TON TR Y, THiR] &1EE£0.1 OfFEZ EH
THEDZ LD, HEENRET VERET DICE > TCINEBE LT, £z, HiET—
A2 N MMNm)ZEL FOR@4.5) B8 ZHWCREEL, M, 3@ D25, 30 & D(m)i
KE)MHENENREE LT,

logM, = 1.5(M; +0.2) + 9.2 (4.5)

M RBTY T =F a— FaeRT,

W7 L— FMNHE (ERTER) OBEEIRET VEZR 4. 41T, WiERIRITER &
L. —kER T 5A 2 UE LT-, HIBHIEOIES S 1250 Tt Wiz EE L= %
FOEETRY BOMEA ST D2 LITL D BRE L, EREEIRE T LV ORLEIZE L T,
EMRHMmZ B E 2 T, ZREppALEs & Bt OURER O OFIERNICR Y 72 < Bl 5 2 &
&L, WiER S OIS 55 100km [HIFE THRERA M 7 23071, SR 2 HA TR
FEHAIC 5, 414 2 PFncidE L7z,
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Table 4.5 Long-term evaluation along the Japan Trench and scenario tsunamis

BAE# oL OMEFEO RHIGEM EHTiERF I EEERETIL
. /0] BZ g TARYE
Hhg 5 2k 41
ERE R HhE e L (km) (km) m)

=R AL S EHIP D BT D

sy *1 *1
T — Pk (IE BB ) M8.28i % 8.4,8.5,8.6 200 100 3.2,45,64

(B4

| BWRHISEE ol

B 4.4 BETL—FAME (EHEER) ORRRRETILOEE

Fig.4.4 Locations of the tsunami source models for the intra-plate (normal fault type) earthquakes
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BT T VAT 51203, BEREHEOIREOFTIZ ) 0vb & T H RO E
F OV R E R OB EN LT L 72 D, L L, BEEHEOIREI NS TV DA LIS
TWRVES & TR AR OB EICVNE L R D ERORE LBICENH D Lk,
IS ESHE LU CHR R ARREZRET D 2 L Lz, TOR, IRHRE 2@ L7254
&I BB . PTHA O HME B T HE SRR OFARTOFR 23 423 H 10 A& L
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Table 4.6 List of the occurrence probabilities of earthquakes in the next 30 years and the numbers of

tsunami source models
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Table 4.7 Combination of interplate earthquakes close to the trench at the southern part of the Sanriku-

oki and Miyagi-oki, and their occurrence probabilities in the next 30 years

SRR 304ERER
Py = 3
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5 <€ > 4.06x10"
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Fig.4.5 Relationship between the annual cumulative frequency and magnitude along the Chishima-

Japan Trench
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Table 4.8 Occurrence probabilities of earthquakes in the next 30 years along the Chishima-Japan

Trench by My, calculated with the G-R law

E RREZ |1RRAYD| 305HEE
vt | AR () N 5B £ Pao
7.9 3.5x1072 7.6x107° 3 2.5x1073 7.3x1072
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Fig.4.8 Seismogenic areas according to the long-term evaluation along the Japan Trench
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Table 4.9 Long-term evaluation along the Japan Trench and scenario tsunamis
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