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HIB3-0NMERELLTIL, MW A4~ 1IZHYTEITARYANELLTLNS,
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| 1000 Ima DEF ] R3a]
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Rupture front travels up the
fault to about 14°N. Short
period energy radiated shows

strong directivity, ~500 s duration

Vr - 2.5km/s

A [TA] FASTSLIP COMPONENT
1
1

i
I Andaman |
| Segment |
|

! Weak I‘ |
! Tsunami g0 b |
| Excitation ——-

c
| Nicobar \
| Segment \

Main 7
Tsunami E%
Excitation \ \
Sumatra
Segment

| Mo = 6.5 x 1022 N-m

& Andaman segment has
IS small (<2 mj rapid slip
|3 from 350-600 s
Rake - 130-150°, Dip - 18°

Nicobar segment has
\f moderate slip averaging
\% about 5 m from 230-350 s
', Rake ~ 120°, Dip ~ 15°

600--3500+ 5

230--3500+ s

Initial 50 s radiation very

SLOW SLIP COMPONENT
Mo = -3.0 x 1022 N-m

Andaman segment has
~5 m slow slip from

Nicobar segment has
~5 m siow slip from

Sumatra segment is

weak. Sumatra segment has  not resolved 1o have

large (5-20 m; avg. 7 m)
rapid slip in next 180 s
Rake ~ 1107, Dip ~ 8-14°

\/,a“‘“ Epicenter
¢,

slow slip component

2004FE AR ~T oA IUMEDIIZIBFE
(Lay et al.(2005))
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FEd Y= (D) 10.38(m)
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5 (AR UEIELR) (92,651 (km2), 59.0%)

N | RKERYig(1.4D) 14.12(m)
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= BRI Ui (3D) 30.26 (m)
(AR U mEIELE) (25,538 (km2), 16.2%)
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® r \ ~2 -
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Estimated heights of 1700 tsunami
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chronologically and listed in Table 1 (data sonree for earthquake mptires: NEIC, IRIS; ocean floor ags data modified from Muller er /"),

Figure 8. (Iight) Seismotectome semang of the South American subduction zone showing locanons (filled black cicles) and rupture areas (ellip-

1 906¢ﬁ\6201 ZE ':%ﬂi L/T:M85 uJ: a)iﬁ]‘%a)%—&'—ﬁﬁiﬁ scs) of significant carthquakes. (Ledt) Their spanal :.x;d l:mpor:l~n|pmrc eshmates (mod:ﬁ'c:::r refs 17 and 52),
(Rajendran(2013)I—&R N%E) FU~NN—RIE T SRR LR
(Rajendran(2013)IZ—E&f iIN%E)

HeEEEZLND,



I.5648 4.

;
4. 1.4 F&H

BEEEIZBE T 504

$E378EIBEERA (H28.7.8) 38
BH1-1 p26 —EMELE

< SIMHEMSFEONFMRE, HRDTLU—MERTRAELTVAMIVSADEXRMEICE T HHE LR - hE PR - B FAME AL, HED

TU—MERAEICE, HEFRRTRYBELMIVSADEARMEZRLESE S (EAELEEIT D) HEDEAFENFEL, BRBELRVTIIEH

BHICHFEET D,

BY, BEBETEEISIEAHDEICIRENHLHEEZ D ELLEEET S,

BUEREES () < Dok ELmik ol S 3 m 5 Dk

NREOFHFAHIIEHTMONUIN O =Z

#96004F

>l

#16004F

#16004F

- T RABEETERIDIEADEICKRELHLEEZAON, STBBICHIRELITANYERXFERRRETMS 5,
- LR HRADOMIVSADERMEDMEREBEICETIAMERN L, EAMEFIRENGCEEICEVTHEERFETRYELELELT

- G6, BRRICETAEHENOEBEDIREE, MOUVSANDERMMELZHRLESEI-ODEHETERLIROERICHD,

#6004

V

\ A

Z ™

MOUSAMDERMEZRAESELIBEHEFDEFEICEHT A MIER

8694F

1454%F or
16114

201148

el

DwitEr



X

[.54F 4.1 EFEEICETIHH

4.1.5 HEODEXMEIZEATHAEHRAE: hLFvuh

HFI8EIEERE (H28.7.8) 39
BEH1-2 p11 B

@ FRY(EH)DEHEE

- FEHRELERRA) -BEREOTRYE(B) DERERTL—DIRARAFRE - DT T R -BEBEORRITRNYENHESNEITA
Y (EH) DEFEE (C) IZIFRAMMLREFEAHY, MOVSADERMEBEEZRLESEEITRY (EH) DEBECIIREAHLHEEZLNSD.

[F¥HERMEA)] [1952F DT RYEHF (B)] [FTRY(FEH DEFEE(C)]
- EEMHEMRABEOREND, BEMATKELES - BATAYE1L4m O PSR -6.9-8 oy 4 (MoGafire
S hiE2E D D100E ~400% |- 1 [X5mE B % 5 ) gziiﬁ'&")g&Zm DFL— Dk A AFHEE :6.9-8.4cm/HE (McCaffrey(2008))

RRMNRAEL TS (B (2013)) ,

S
.

160
1

8 cmiyr

Pacific Plate

@By T FRE:051 GhiRZr)

1527 IS4BE _ IS6B___IS8E___IGUE___162E  I64'B

My=8.8

son | Moment
=155x102¢ Nm

4
S

B2 HAF vy B TRAE LI REOERHIRORFI (Fedotov et al., 1982) ¥eid 1952 4EH A ~

F ¥ v WEXRHMBEOER A 7T . Macnnes et al (2010)DRIIZEFE L7z,

Q@ ZEMNM

o 19524F (Mw9.0) D Hh = e 4 4815 19634
(Mw8.5) DihEF A EIF OO ZERIET,
20065127 L—HREHhE (Mw8.3) MFEAEL,
2007 F(CIEMBRIME (7 H3—54 Xt

E) (MWS.1) AFEAEL TS,

0.48~0.67 GRIth=2 1Y)

N (Scholz and Campos(2012))
|
t( \ Q@FRY (EH) DETEE:D(6.9-8.4cm/4F) x 4005
// XQ(=05L9 %) =14~11m

TP

\ 3
~
/| - ") B A
Y 14~ 17m (400 DIFE)
a
8-10m %.
6-8m o ~
4-6 m %
[ 24m
D om {o . 100~400%F | D\
l:l 0Om =2
Average slip=321 cm | 4o 1952 -

ISTE 14E IS6B  1S8E

A fE (2013)

I60E  162E  I64E

Johnson and Satake (1999)

(NUHNE

42°
149° 150° 151° 152° 153° 154° 155° 156° 157° 158° 159°
Fures

48°

Pacific
Plate

Lay et al.(2009) [IZ—ERINE




HFI8EIEERE (H28.7.8) 40

[.584F 4.1 BEEBICET 94 12 p12 B
4.1.5 HEODEXRMEICETIZHRE . AR ~TEAT(1.72)

D TRY(EH) DEBERUVUMIVSADEXRMEDZEM S

- FHRARMRA) -BREMEOTAYE (B) DEREETLU—IDIRARAHEE - Dy T) T HBE-BEMBEORAKIRNYENSEESNETA
"J(7:77&)0)1“%5(0)Lliuﬂﬂlﬂ’]f&?ﬁlﬁb\?’i)'d MOUSRADERMEBEZRLESE LT RY (EH) DEHEEICIIRELNHLHEEALND,

[FE 9540 (A)] (2004 DT ~YESH (B)] [(TRY(EH) DEFEE(C)]

o ERMBEVABEDERLD, 2004F D EFK A S s RKITARYE23m DFL—h Dk AHEE : 1.6-4.40m/4E (McCaffrey(2008))
% \ \ o IHFARYES.6m
BT, HS0OFMRTEAMENREL TG, £ Do R 0505 )
W ?ﬁ L g?r . 918‘ A0l (02l UL E — 16 // 7 T 1.0 GRIHh=2 ) (Scholz and Campos(2012))
i AN | e
- T S }i BF RY(EH) OEHE:D(1.6-440m/4F) X 5004F
s i 141, fo X @(=05~10£F %) =4~22m
gl | PN
2 iy 1 M 12 +
£z s ld ~
| ﬂ; e | Y 4~22m
g I g | 10 S
T i = #
: HE 1 L @ 2
. 1 = =, N\
= =27
B
) 2| 1500L8 2004 BERS
- th .
5 1]
Hg | 2
£ % g Wharton Basin . | SI0|m5I ‘_
¢ ] ' 90 92 94 96 98
) / 8 longitude, E
<t6th 17th 18th 1ot z0m> | INDIAN OCEAN B et S
contury AD - L - e Tanioka et al.(2006)

Figure 9. (Right) Seismotectonic setting of the Sumatra-Andaman subduction zone showing rupture areas (shaded) of significant earthquakes
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Fig. 1. Recent seismic ruptures of the Sunda
megathrust, offshore of Sumatra, delineate highly
coupled large (pink, green, and orange) and weak-
ly coupled small (yellow) patches. The September
2007 sequence involved partial rupture of the
Mentawai patch, which last broke in 1797 and
1833. B (Bulasat), Sm (Simanganya), and Sk (Sikici)
indicate principal paleoseismic sites. Adapted from
(1, 3, 5, 12, 15). (Inset) M, S, and ] are Myanmar,
Singapore, and Java. The red line is the Sunda
megathrust.
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Fig. 2. Histories of interseismic submergence and coseismic emergence through seven centuries at
sites (A) Bulasat, (B) Simanganya, and (C) Sikici. Data constrain solid parts of the curves well (fig.
54); dotted portions are inferred. Emergence values (in centimeters + 2o} are red. Interseismic
submergence rates (in millimeters per year, + 2a) are blue, Millennial emergence rates are black,
Vertical dashed white lines mark dates of emergences. Red arrows at battom highlight the timing
of the failure sequence for each supercycle.

Fig. 3. Four ememgence episodes of the past seven centuries. Each episode
consists of more than one major event. (A and B) Emergence amounts are below
the year of ememence (+20); colors indicate proposed event wrrelations. (O
Emergences attributed to the 1797 and 1833 earthquakes are brown and blue,

50 100 Km

respectively. (D) Uplift values for the 12 to 13 September 2007 sequence are red
(GPS}) and blue (wral). Contours of uplift in blue and green show the amounts
attributable to the M, 84 and M, 7.9 events, respectively (SOM, including table
51). The 2007 events probably herald the beginning of the next failure sequence.
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Figure 15 — Calibration of radiocarbon samples taken from the top of the peat layers
submerged following co-seismic subsidence. Diatom analysis shows peat Z, peat B and Peat
C (open histograms) do not record co-seismic submergence. All dates from in situ plant
macrofossils or tree stumps rooted in a peat layer. Calibrations based on OxCal v3.10 (Reimer
et al., 2004) (Ramsey, 2001). Shaded areas indicate 95% probability age range of great
earthquakes ~900, ~1500, ~2100, ~2500, ~3200 and ~3800 cal yr BP.
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Figure 1. (a) Seismicity from the NEIC catalog around Japan from 1973 to 2011 prior to the 11 March
2011 Tohoku-Oki earthquake with my, > 5.5. Hypocentral depths are indicated by the color scale,
and symbol size increases with seismic magnitude. The magenta rectangular region indicates the SLSR.
The black rectangle indicates the zoomed-in region in Figure 1b. (b) Map showing the location of the
Sanriku low-seismicity region (SLSR), and schematic rupture zone of historic large earthquakes along
the northeast Honshu coast [ERC, 1998] with blue dotted ellipsoidal shapes and a gray dotted shape for
the 1896 tsunami earthquake source area [ Tanioka and Satalke, 1996] updip of the SLSR, respectively. Slip
contours of 1, 10, 20, 30, 40, and 50 m for 2011 Tohoku-Oki rupture model of Yue and Lay [2011] are
shown along with a red star for the USGS/NEIC epicentral location. The darkly dotted ellipse indicates
the approximate location of the 896 Jogan tsunami source region [Minoura et al., 2001]. The dashed curve
indicates the position of the trench.
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(Ye et al.(2012))
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Figure 12. Schematic map of the Japan megathrust fault showing the distribution of rupture zone of
historic large events and the 2011 Tohoku earthquake (large blue regions), and aftershocks (small blue
regions) along the megathrust from Japan Trench. We plot the southem end of the 1896 rupture zone as
extending to about 39°N, north of the aseismic zone seen in Figure 2e, consistent with the souther extent of
the tsunami model of Aida [1977] and the region of strong inundation on the Iwate coast indicated by
Hatori [1974]. The convergence velocity of the Pacific Plate is indicated by a yellow arrow. The magenta
region highlights the SLSR on the megathrust. The SLSR is largely aseismic, but does have modest-size
patches of seismogenic regions downdip, including the off-Kamaishi repeater zone. The shallower portion
of the SLSR is almost devoid of moderate-size thrust events, but seismic activity is high in the 1896 rupture
zone region further updip.
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Uchida and Matsuzawa (2011) TlZ, /MEYRLHMET—2ZEZBNT, 31MEDOERBICE TV TI T RZRUVTARYTLDEBHEEIZD
WTHHZTLD, BEFESFEHOHYTIVF L, BEES-KRBEFDHY T T KYEFNIEEFRLTINS,

-, EFRIRUVERFODYTIOTHABNEEIE, REOBIRGEEZHCHEETHDHELTVS,

139" 140° 141° 142° 143° 144° 145"E

417 4
) L
40" L
39" 1 J L
38" 4 3
@
37" AL ’ e’ /i L
36" 1 A4, e L
3513 . Magnitude | [
ce00@
- 5678 9
34 +—2 : " T T r

Fig. 1. Hypocenters of mainshock and aftershocks in a 24-hour pe-
riod for the 2011 Tohoku earthquake (black circles) and aftershock ar-
eas for M = 7 earthquakes since 1926 (green lines. Uchida et al.,
2009). Hypocenter data are from the Japan Meteorological Agency. Red
dashed line shows down-dip limit of the Philippine Sea Plate (Uchida er
al., 2009). Thick pink line shows the western limit of interplate earth-
quake distribution from Igarashi et al. (2001) and Uchida et al. (2009).
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Fig. 2. Interplate coupling coefficient estimated from small repeating
earthquakes for the period from 1993 to March 2007 (color). Distri-
bution of small repeating earthquakes (black dots) and coseismic slip
area (contours, linuma e al. (2011)) are also shown in this figure. Bold
lines denote the down-dip limit of interplate earthquakes (Igarashi er
al., 2001; Uchida er al.. 2009) and the trench axis. Dashed bold line
denotes northeastern limit of the Philippine Sea plate (Uchida et al.,
2009). The averaged coupling coefficient is estimated for every 0.3 de-
gree by 0.3 degree windows that have three or smaller repeating earth-
quake groups. The red star indicates the hypocenter of the 2011 Tohoku
earthquake. Stars marked by M, F and A indicate the hypocenter of the
2005 Miyagi-oki earthquake (M 7.2), the M 7.3 earthquake on March
9, 2011 and the largest aftershock on March 11, 2011 (M 7.7), respec-
tively.
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Fig. 4.  Schematic figure showing the distribution of the hierarchical
structured asperities at Tohoku. The circles show asperities that have
internal structures. The arrows indicate aseismic slip. The dashed bold
line shows the NE limit of the Philippine Sea plate and the dashed thin
line shows the down-dip limit of the interplate earthquake. The area
between the down-dip limit and the Japan trench has both seismic and
aseismic slip.
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Figure 1| Time series of east: t def ion at GPS i in the Tohoku district. (a) Selected GPS stations (orange squares) and M,, 6-8 som
earthquakes (green stars) in the index map. (b) Original time series of east-west deformation obtained from the GEONET F3 solutions3# at the stations and
the effects of the M,, 6-8 earthquakes (green lines). (¢) Detrended time series obtained by removing the regular trends in 1996-2001 (solid red lines), T = T T
140° 142° 144°

annual variations and earthquake effects. These time series deviated from the zero lines around 2002 and accelerated at the time of the 2003 or 2005
earthquale (green lines), Figure 2 | Distribution of total deviations and the result of a two-source
inversion. The red and purple contours represent the distributions of the

Gpsﬁiﬁ“ ,'.J—I_'\(:d:s (j-éiﬁjj_ Fﬂ 0) E{ﬁo) H%%ylj forward slip by the very long-term transient event and the backslip by the

northern source, which were obtained through the two-source inversion of

(YOkOta and KOketsu (201 5) ) the total deviations (pink arrows). The black arrows denote synthetic
deviations computed for the inversion result. The co-seismic slip
distribution of the 2011 Tohoku earthquakea is also displayed with the
epicentre (white star) and Japan Trench (dark green line). The black bar at
the bottom right denotes 100 km.
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Figure 12. Schematic map of the Japan megathrust fault showing the distribution of rupture zone of
historic large events and the 2011 Tohoku earthquake (large blue regions), and aftershocks (small blue
regions) along the megathrust from Japan Trench. We plot the southern end of the 1896 rupture zone as
extending to about 39°N, north of the aseismic zone seen in Figure 2e, consistent with the southem extent of
the tsunami model of 4ida [1977] and the region of strong inundation on the Iwate coast indicated by
Hatori [1974]. The convergence velocity of the Pacific Plate is indicated by a yellow arrow. The magenta
region highlights the SLSR on the megathrust. The SLSR is largely aseismic, but does have modest-size
patches of seismogenic regions downdip, including the off-Kamaishi repeater zone. The shallower portion
of the SLSR is almost devoid of moderate-size thrust events, but seismic activity is high in the 1896 rupture
zone region further updip.
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(Ye et al.(2012))
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Fig. 1.  Hypocenters of mainshock and aftershocks in a 24-hour pe-

riod for the 2011 Tohoku earthquake (black circles) and aftershock ar-
eas for M = 7T earthquakes since 1926 (green lines, Uchida er al.,

2009). Hypocenter data are from the Japan Meteorological Agency. Red
dashed line shows down-dip limit of the Philippine Sea Plate (Uchida et
al., 2009). Thick pink line shows the western limit of interplate earth-
quake distribution from Igarashi et al. (2001) and Uchida et al. (2009).
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(Uchida and Matsuzawa(2011))
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Fig. 2. Interplate coupling coefficient estimated from small repeating
earthquakes for the period from 1993 to March 2007 (color). Distri-
bution of small repeating earthquakes (black dots) and coseismic slip
area (contours, linuma er al. (2011)) are also shown in this figure. Bold
lines denote the down-dip limit of interplate earthquakes (lgarashi er
al., 2001; Uchida er @l.. 2009) and the trench axis. Dashed bold line
denotes northeastern limit of the Philippine Sea plate (Uchida et al..
2009). The averaged coupling coefficient is estimated for every 0.3 de-
gree by 0.3 degree windows that have three or smaller repeating earth-
quake groups. The red star indicates the hypocenter of the 2011 Tohoku
earthquake. Stars marked by M, F and A indicate the hypocenter of the
2005 Miyagi-oki earthquake (M 7.2), the M 7.3 earthquake on March
9. 2011 and the largest aftershock on March 11, 2011 (M 7.7), respec-
tively.
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Figure 1. Index maps. (a) Major seismotectonic features of the central and south-central Andean fore-
arc. Rupture segment of most recent, major (M > 8) subduction earthquake [Beck and Ruff, 1989; Comte
and Pardo, 1991; Lomniiz, 1970, and references therein]. Note that distinct promontories seem to occur
systematically at rupture segment boundaries. LOFZ, Liquifie-Ofqui fault zone. (b) Location of the
Arauco peninsula and study area. Major Quaternary faults compiled from references in text
Seismotectonic segments, rupture zones of historical subduction earthquakes, and main tectonic features
of the south-central Andean convergent margin. Earthquake ruptures were compiled from Campos et al.

[2002], Comte et al. [1986], Kelleher [1972], and Lomnitz [2004]. Dashed white line denotes edge of

>1.5 km thick sediment fill in the trench. Data on Nazca plate and trench from Bangs and Cande [1997]
and Tebbens and Cande [1997). Segments of the Chile Rise subducted at 3 and 6 Ma from Cande and
Leslie [1986].
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Figure 8. Profile of surface and crustal structure along the Arauco peninsula. Surface profile with
maximum topography along swath shown by shaded rectangle in the center of the map. Fault dips are
only apparent because of vertical exaggeration. Seismicity and focal mechanisms of the ISSA [Bokm,
2004; Bokhm et al., 2002; Bruhn, 2003] and TIPTEQ [Haberland et al., 2006] local networks, Depth of
the Tubul and Casiete formations from ENAP boreholes and exposed sections in the field (see Figure 6).
Contowrs in the blue region labeled Nazca plate represent the top of the slab projected from 10 km
spaced, parallel lines in the area of the map (2 km contours also shown in the map). Slab geometry from
Tassara er al. [2006]. Shallow structures from the northern sector integrated from seismic reflection
profiles described by Melnick et al. [2006a]; southern sector from profile ENAP 28 (Figure 7). Gray focal
mechanism from U.S. Geological Survey National Earthquake Information Center catalog (21 May 1990,
M, 63, 5 km depth).
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Figure 10. Seismotectonic model. Oblique plate conver-
gence and subduction of the Chile Rise leads to decoupling
of the Chilo¢ fore-arc sliver along the Liquifie-Ofqui fault
zone. Margin-parallel northward motion is partly accom-
modated intemnally along the sliver and by NNE-SSW
shortening in the Arauco region, resulting in doming of the
Nahuelbuta ranges and emergence of the Arauco peninsula.
As a result of this collision, the entire orogen bends
eastward at the Arauco Orocline, which also marks a
boundary between deformation styles in the intra-arc and
foreland regions. The coincidence between the extent of the
Valdivia 1960 rupture segment and the Chiloé fore-arc
sliver suggests that here the fore-arc structure controls the
extent of megathrust rupture segments.
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Figure 9. (Right) Seismotectonic setting of the Sumatra—Andaman subduction zone showing rupture areas (shaded) of significant earthquakes
(Left) Their spatial and temporal rupture estimates. Faults marked on the overriding plate are EMF. WAF, SFS and ASR (from Natawidjaja™). His-
torical earthquake ruptures are shaded in grey (from refs 18, 53 and 55); the 2004 and 2005 ruptures are in red and yellow respectively (from Chlieh
ot al. ). EMF, Eastern Margin Fault; WAF, West Andaman Fault; ASR, Andaman Spreading Ridge; SFS, Sumatra Fault System
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Figure 4. Cartoon illustrating the segmentation of the
2004-2005 megathrust rupture in the Sumatra subduction
zone around Simeulue Island. The accretionary complex
removed for simplicity. CRZ: coseismic rupture zone; SP:
Sunda plate. Other labels same as in Figures 2 and 3.
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(Tang et al.(2013) )
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Figure 3. Velocity cross-sections extracted from the velocity model inverted from the first-arrival travel-time tomography
(contoured at 4, 6, 7, and 8 km/s). Relocated earthquake locations are plotted within =10km of Line 1-4 and +5 km of Line
5—6. Thick black lines: top of the backstop; Solid white lines: the TOC constrained by the MCS data; Dashed white lines:
unconstrained TOC; Dashed purple lines: possible oceanic Moho interface approximated by the 7.6 km/s velocity contours;
Thin red lines: intersection location of velocity cross-sections; ‘sim. is.” = Simeulue Island, SB = segment boundary. Other
symbols and labels same as in Figure 2.
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50 mm per year
-20°5 [} [ ] [ ] R ] [ ] [ ] [ =i - Fault
80°E 100°E 120°E 140°E 160°E 2. Volcans
— Fault =P Australian-Sunda plate velocity
2 = 2 : E Abbreviations
=== Indian-Eurasian plate velocity =~ Sunda-Eurasian plate velocity

BI: Banyak Islands

BF: Batee fault

MB: Mergui Basin

MF: Mentawai fault

SF: Sagaing fault

SFS: Sumatran fault system
SS: Sunda Strait

WAF: West Andaman fault

=3 Australian-Eurasian plate velocity =3 Sumatran forearc-Sunda plate velocity
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(McCaffrey (2009) )
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Abbreviations

AB: Australian-Burma motion

AE: Australian-Eurasian motion

AS: Australian-Sumatran forearc motion

AT: Australian-Trench motion (component
of convergence across subduction zone)

BE: Burma-Eurasian motion

SE: Sumatran forearc-Eurasian motion
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(McCaffrey (2009) )

AIARRY N—D AR ER DR A AL DT —NES) IER])
(McCaffrey (2009) )

DwitEr



$E378EIBEERA (H28.7.8) 70
HH1-1 pd5 g

[ $B4E 4. 2 WEEEORI 4.2 8 HEOEAMBELD LS
4. 2. 8(2)HIEEIEDIAIHDIME: TPV AN B ED LLE (3.73)

ARINSE~TUAIVEERF, MOVSADERMBENFEELTWSF, hRT—F, 73RN 7)a— v ERBRIZAMAENFZEL TS
BETHADITHLT, BRBEBERVIERHEEFRANEBLAMELSRFEELBEHTH S,

60 l* arthquake M>9 Volcanic arc Sumatra
@ Tsunami Earthquake Accreted  Forearc Surfr;eltltlrtan e Backarc
g 2

wedge  basin basin

Trench

Subdycg, o
%gmhesphe:ig

Continental crust

Mantle

~ 100 km Mantie

¥ Major source of earthquake activity

AL EFDOHMTHEE(BRXX)
(McCaffrey(2009))

w Wedge shapgd ~ Trencp axis E

deformed zone

Horsts and Grabens
Sea water

2 i

X Cag x N 50 2
F,oFe\ar}cuvgegtgm‘,‘u el

)R
R T
" e R A NP
Bl L e o TS
~ ~ ForearcJower-crust ", ~~, > o N

N T ko o7 e T .

ad gy il ol N

] [ ] [ 1 [ ] [ 1 [ 1
80 100 120 140 160 180 -160 -140 -120 -100 -80 -60 -40 -20

IRAHIAFTHD D EE
(Bilek(2010)[=— &R INZE)

Mantle wedge
Seismicity

(Vp=7.9-8. 1km/s) "
associated with
destruction (HG)?!

Low velocity uppermost mantl
i associated with serpentinization?
&5 " Upper zone seisthicity
associated with Ofeanic upgier mantle
; dehydration?
2 4
frr 3 e Thrusttype? Thrust type Aseismic, Normal
Intraplate? (e.g 189TEQ) zone fault type?
(6.9.1978EQ) Tl igerli

BT AL E (MY102)
(Miura et al.(2005)) BEWEHOHMTHEE(BERX)
(Miura et al.(2005))

v
UENS, RRFSB~TUSRVEEFREERBERNNDTIN VRN BESICIIXRELEVLH S,

DwitEr



1. $4%E 4.2 WHEHEORH 4.2.8 HAOERHBEEOHLE
4. 2. 8(2)WIRIGE DAL imD &M - P84 - B Fp) R ith (B E R D R EERE)

HFI8EIEERE (H28.7.8) 71
EH-1 p56 —EMEIE

AT B~TUSRVEESTIE, £EICE>TM8IZRDMENRELTEY, 2008FERILS~TUAIUMEDFREAESEEICEL T, $3500
FRRTERYELESEOE RKMENREELTILVNSIEM D (Rajendran(2013) ), TL—MEREOEB D XS DZIX/INEWNEEZ LN,

—7A, EIZK,ﬁ}%, YWNZEN TR0 FERIRTRVIRLEL T ORI M ARNFFFEHOME
B EER-ZHEHORICHELTEY, MEICEIXREGEVARLNSD,

102° 104'E
f

L L 15°N
I 3
g _- L S 13
; W
B 0
2 . S 1
= o]
= I & c
@ = o - I N
= I3 =4 | &
g 12 2 :
2 8 L
B =
o
£ ;i ,,\v>\ u
g N
- | 5
alaysia | I
X
L 2 |3
< X
BTN = E
= e i® g
@ g \%\'\ o)
< e N N
. E§ L e
= - \\\\ e 4. "'i 1
3 5 % |
L& &
s 1 Wharton Basin r3
g 1 N
i 0 B | 5
| S / ™, N
<16th 17th 18t 19t z0m> 7|  INDIAN OCEAN 87 cmivear Y r
oentinAD) i

Figure 9. (Right) Seismotectonic setting of the Sumatra—Andaman subduction zone showing rupture areas (shaded) of significant earthquakes.
(Left) Their spatial and temporal rupture estimates. Faults marked on the overriding plate are EMF. WAF. SFS and ASR (from Natawidjaja®). His-
torical earthquake ruptures are shaded in grey (from refs 18, 53 and 55): the 2004 and 2005 ruptures are in red and yellow respectively (from Chlich
et al.”). EMF. Eastern Margin Fault: WAF. West Andaman Fault: ASR. Andaman Spreading Ridge; SFS. Sumatra Fault System.
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Fig. 1. Seismic activity in Japan and its vicinity. a: Seismic segmentation used in the official earthquake forecasting? of the Evaluation of Major
Subduction Zone Earthquakes by the Headquarters for Earthquake Research Promotion. The historically largest earthquake in each segment is
indicated. b: Epicenters of earthquakes (yellow symbols classified by magnitude) from 1950 to 2010 with magnitudes given by Japan Meteorological
Agency equal to, or larger than, 6.0 and focal depths equal to, or shallower than, 60 km. Trenches and troughs near Japan are illustrated by red curves.
The 2011 Tohoku-oki megathrust earthquake ruptured the area circled by the solid ellipse, where along-dip double segmentation (ADDS) is obvious.
Along-strike single segmentation (ASSS) can be found in the Nankai Trough, where little recent seismic activity has been observed. Such regions are
often called seismic gaps. http://www.j-shis.bosai.go.jp/map/?lang=en (2010).
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Fig. 2. Seismic activity along the Chilean subduction zone. We notice sparse seismicity prior to the 1960 and 2010 great earthquakes
(seismic gap) and a narrow seismically active area along the subduction zone. These are typical characteristics of ASSS. Epicenters re-
located by Engdahl er al. (1998) are used from 1900 to 1972. From 1973 to July 2011, the USGS NEIC database® has been analyzed.
Shitp://earthquake.usgs.gov/earthquakes/eqarchives/epic/epic_global.php.
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Table 1. Variability of megathrust earthquakes in the world.

Event Overriding Plate Segmentation Remarks

I 2004 Sumatra* Continental Margin Single Oblique
1957 Andreanof Continental Margin Single Oblique
1960 Rat Island Continental Margin Single Oblique

1060 Chile Continent

Single

Cordilleran Orogeny’

2010 Chile Continent Single Cordilleran Orogeny
1964 Alaska Continent Double Cordilleran Orogeny
1952 Kamchatka Continental Margin Double Cordilleran Orogeny
2011 Tohoku-oki Continental Margin Double Pacific-type Orogeny®

*Boldface indicates a typical end-member characterized by the category of single/double segmentation,
orthogonal/oblique subduction and type of overriding plate/orogeny.

(1997).
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Variability of megathrust carthquakes in terms of seismic segmentation (along-strike single segmentation, ASSS or along-dip double

segmentation, ADDS), subduction zone geometry (orthogonal or oblique) and collision with continental plate or continental margin. Typical
end-members of great earthquakes are plotted by solid circles with their year of occurrences. Possible future large earthquakes in Hokkaido and
Nankai Trough (Fig. 1(b)) and the Cascade subduction zone are indicated by stars.
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B T#H S (Tsuji et al.(2014)) ,

Satake et al.(2013)I&, FRRHB AV N—Dav BN CHESNBBEETIILEZANT, BERERMRE, SEMREDRRSIICHEELIZTAY
REOSHEREL, BERRENRFORRESITHELLIANYBEEIL, 869FDMEICHIZRORELEBETHo=ELTNS,

18964F 19334 19604 20104F 20114F
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N,
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N
© Matsuo ¢ CFl
A ERI “JMA
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B FU  FU  RithA
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1960FE R U2010EF ) E K EBRBELNTHREL:
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(Tsuji et al.(2014)[Z—EBHNZE)
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4.3.1 SMMEMSTON-MEDERE R i (2.72)

- BEFEM(2013) (%, BRIREKE, SRR ES T —SFEANCa MM UN—Dav BN EEESNRRRRETLEANT JFH
PALHE150mKRADRRERBICHFSLIBIMBEDITANYEHD I ERELTEY, KR, BEALE PO BREEFEDEN
BanREFELTHELTWS,

4.00
3.00

2.00

-2.00

S B (m) "
EFBRETIL (a) f@ks5 — NPP (b) f& k55— NPP (c) #JI| NPP (d) Hf4 — NPP

(5[4 (2013)) BEFAHADHE150mKESDRAREZHF2/NGEOREHR
(R28F1FH(2013))
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4.3.1 S1MHEMSTOoNT-MNEOEE LR ii

BRBETILGhERN) SEFKRETILCREEF CITEVWLRLN D,

SNHMBEDHERMEEZBRILIEEORREHBET ILOITANYEEE, EFRAFM~RBBE R THADIIHLT, LEOERFEERE
TRHORRBRETIVOIANYEEE, FERERAFRVEFRALB~XBEFTHY, MEICITEVNNRLOND,

W31 B EEMEERT SERMEETLOT XY W31 EQLEOZREFEEERT
\ , ERRRETILOTRYGEE

SIMBROBEISYAHETL , s =3
 (BEOERFEET L] | .
| EMBERBRTICE ST RUNTETIL | g
L AEBEMERICLITAUSHETL 0 Y e L 8
| TLARBISEDT RYRHET IV i E N WY S i
ERUADT RUSHETIL] i * &n
| GPST—AIC&BHMEHDT YSHETIL | AT R ol e s
| ERRMBIICESTRYBTETIL ; ~FI IR gﬁ~§§iﬁ
________________________________________ a L A

~ R R

—— = e mgm = —jo8 = =20+ —

[LEDEREEZERIT ST Y0 %H ()
AL A RKEE B Qi E A (W%Jﬁ(zoma))/\ 7

(HhEAE R HEEAER (2014) (C—ERINE)
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i, RIBRISGEVVEIEAD=Z XL (= ERHE) ZBRIZETILE, LER

BHDHDIE, SERERFHITRERETHS.

[ar)

==

BORME (=Z2RFE ZERTSIETILEELGY, BETILOEE

BEEM(2013) T, 3TEDHIEAD— XL MERFE) ABRNLFEVOBARBRUVBRAMBESELS— T VbELIzA2/N\—Day
BTICEYROON-ETIL(=EERRETIV) E AFRORIE (REOZRFE) EBHRIIETIL(EERRETIVERTEY, #F

DETILDIRYZFRIEDETILOITRYEE1.2{EL TS,

#EFEHN(2013) TIE, MEDETILOERZLUTOESYERERL TS,

> BEREFEETLE, RRRITEVBIEANDZILZREL TS EEZ 0N, BEMAIEICEVNTERELHD.

> ERRETILE, KREEEFOIZMAEICEVWTERELNHD,

> BE-TZ2OAADBERNMETCORK(TL—MERDOKIE, ZRIEHE 2B EZHXBOETLTIYRGA-BRTEHIENEE

THEN, MEFLOEEEDHEDIE, SHBHTAERETHS.

(120~180s)

(60~120s)

(180~240s)
(a) WEEWRET L
T

(0-605) (120~1805) (180-240s)  (240-3005)

(b) EEWREET
SIMEZBERIZEHERBEETILOITRYSHDBEELTE
(R2BF1FH (2013) [Z—ERANEE)
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1. 5$4%F 4.3 HEMBETILOXR

4. 3. 2(1)TL—FERARBIK

RSB RHEERE (2012) NRLTOSMMNEEDERAMICE T MEREDOHEEFHRETL—MEREORKELT, HiERES

MNishimura et al.{2000)

DRSO TR (60km) Mo EMFE CERFEELTER L.

Ito et al. (2000}
Miura et al{2005)DEE T 1 iS10ZEOMY 102148

Kosuga et al.(1996) (ZREibALaifazEiReg)

{ f
b
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MRERTF(2012b) TI, BERDZRMBET LOHELADTNITANYEL, FRFBETILOBMBEOD 2SI I B EEN(R7r—) 78

[CEDFHTANYEEMR—HT HILEEARLLT, 2011 F R KFF itz

EBL, BAREDTHEAL-MWSLIEDEE XTI, ?Lt'Jn:jJB:p'Fg’é*ﬂIEL,fué

EXMEDEKEEETIILOFHENETE (6FH)) (X, FETI.2MPa, FHEICIEEREEZMA-EIL2.2MPa (FHENREREZSILY
1=fE[F0.7MPa) TH D, LML, MWBKRYB /NS EZEHLHE, BEEMED T AR TEDFHIEILIOMPaTHLHEL TV,

, 2010 F Y E,

2004 FE AT SHEEVNVS-HAEDBE Kith

BRBAT—2E RV ICL SIS AR T E 0 BE (RRERFF(2012b))

Earthquake Reference data MO (N m) Mw S (km2) 0 (MPa) |logl0(A0) |ERIPRIE
2003 Tokachi—oki Tanioka et al. (2004) Tu 1.00E+21 8 9600 26 041 041
1946 Nankai Satake (1993) Tu, G 3.90E+21 8.3 59400 0.7 =0.15
Kato and Ando (1997) Tu, G 4.00E+21 8.3 54000 0.8 -0.10 ~0.05
Tanioka and Satake (2001a) Tu 5.30E+21 8.4 52650 1.1 0.04 '
Baba et al. (2002) Tu 4.90E+21 84 52650 1 0.00
1944 Tonankai Satake (1993) Tu, G 2.00E+21 8.1 48600 0.5 -0.30
Kato and Ando (1997) Tu, G 2.80E+21 8.2 43200 0.8 -0.10 -0.22
Tanioka and Satake (2001b) Tu 2.00E+21 8.1 42525 0.6 -0.22
RAMARTE BT | AR Tsunami+GPS 4.21E+22 9.0 1.20E+05 25 0.39 0.39
2010FF#hE Lorito et al.(2011) GPS+TsunamitinSAR 1.55E+22 838 130000 08 -0.08 -0.08
2004FAVIIHE  |Lorito et al(2010) GPS+Tsunamitf& & 6.63E+22 9.15 315000 0.9 -0.03 0.07
Fujii and Satake Tsunami+& £ 6.00E+22 9.12 220000 15 0.16 '
hREQFHE
log(A40) 0.09
iy | 12
HEERE
-BERE 07

V. ES5.605,

(P=itEn
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4. 3. 2(2) B HET=(2.72)

Murotani et al.(2013) [&, TL—FERMED Ry — I BERIZDOVNT, BAR{MHETRELIEM7~89S5ADTL—MERMEIZ, 7TOOEBEXKE
(2011 E B ALt A KT ¥t E, 2010FEF ) HE, 2004FERTRSHE, 1964FE 7SR AME, 1960FFHE, 1957F 7)1 — v HE, 19524F

HLFyhthE)ZEML, M7~99SAFETITEBRIGELR AT —) VT BIZIRELT-,

AMBEREEREL=R 7T (M=16/(7- 1%2) - A0 -S¥2) i, BIRFRE (S) EMDEFRR D FHEHETEEEE T HE1.6MPaT

HY, BERESD(£0)EEET L, FHRHBETEIELHZRKTIOMPati S,

+ 2011
A 2010
O 2004
% 1964
LV 1960
E O 1957
O 1952
O=this studty
- - 8D (x0)
— Murotani et al. [2008]

Combined rupture areas (km?)

F | TmABTEAc=157MPa
7 — —10 2/3
5=1.34>107"Mo S+ 0 B F 15 N T8 40 =082MPa
(SD(£0)=1.54) S— o B D F 5 A% T8 A0 =300MPa
1) T
15'® 10%° 10" 10%2 1972 10%4
Mo (Nm)
IESEE (S) EMo D BE{% (Murotani et al.(2013))

ULDHBEHFEZ, FHIEHETE43.0MPalZERFELT -,
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TRFER

(2016)ZFASELLT, 5.0x101°(N/m) &LT=,

NE Japan Arc
Dewa H._OBR _Kitakami M(R.
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D.) eimesadwsl
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0t im ! J
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TeLd
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o ea SgET

& (km)

0 5
Distance (km)
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<
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(d) BK R H AHE SRR (TR,
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(c) H R ( - 148, 1999)
(B) H A % Pl H A
=]
g
k-
B
40 7.9

o) TR FAED (M - 4K,
([CBAI HEAER RN (L AFR

EEEE

TRE

1997)

(2016))

Vp/VstbIZBE 9 D ERE B ZRAI (17 - KE (1996))

s s | FEME | BB~ b ek - fii %
plR--3 1. 67 1.78 Yoshiyama (1957)
TR B A 1.68 1.75~1.79 | f4H (1968)
L i 1. 716+0. 021 D - BBk (1967)
Hk 1.77 G (1969)
i 17074171 1, 78 Hashizume (1970)
i 1.70~1.75 | #PNIEH(1977)
el 1.66 L7 1.75~1.80 | v M ofEidkil7 ey FOERE
ITEALEs 1.70 BB - D (1977)
BAERETE (1. 66) wEIED (1980) REOH
tiava. and Fukao o
FEL A 1.6840.02 | 1.75~1.81 1.77 ;;‘;"’V ‘”'V ;”t’;é;jlzg
(1. 58~1.65) [ % - A (1983)
P= 1731 LB LS O PIEREOfE
FREBEE D 1.670.01
REFR 1.69=0. 01
Eld b 1. 71£0. 01 ) _
R D 1.69-0. 01 TR - #9)1| (1995)
=it 1.69~1.78
AL 1.66~1.71
AALAHE 1.6820. 016 1. 6863% 1.90 T
EBRME | 1.700=0. 053 1. 6863% ;‘.iﬁz?u?;{p ——
SCREVREES | 1.68040.023 1. 763% 1. 763% ) b VRIS,
-EE-~ e
TR IE D 1 E ORISR (£ KFE=(2016))
W mo#m Rl R

- THFE A AR L — bR
 AAHERRE
s T l— MEREE (bR

& 20km LLEIZTFET H4BE)

Vp=6. Okm/s

Vp/Vs=1.6~1.7
p=2.7~2.8g/cm®

EFhig,

1 =3.36X10"°~3, 94X 10" N/m’
Lird, ZORMMELT D

3. 5% 10" N/m?
(3.5x10" dyne/cm?)

- HBET L— A

— NEERE (W d R
& 20km LLEICTRET B 556)

Vp=8.0~8. lkn/s
Vp/Vs=1. T5~1. 80
7.0X10" N/m?*
(7.0 10" dyne/cm®)

p =3.2~3. 5g/cm®

Ehnig,

1 =6.31X10~7. 50X 10" N/m®
LB, ZOPENEETS

— FERP R (WEESES
20km LI & PARICE 08 THE
THHE)
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1. 64F 4.3 EEMEBETILORTE 4. 3. 2 HHIEETIERTEICET 4R &2 p22 BIE 84

4. 3. 2(4) KRIRYtg- BRI XYig : AE AT (2012b)

- WNERFF(2012b) TlE, 2011 EFRAL A KT FHHE, 2010FEF)HE, 2004FERTrIHELVS-HREODBEKIEDHETEFHORAEICEDE,
EEMBETIVICBITAR I RNYBOEBEFICHATA5HEZBEL, BN IDEXRMEDERMBETILIC, REHFZUTOELYREL
T3,

> RKEANYEZREOTHITAYED2ME, EAEED20%REE (BRI AYEESD)
> BRYANVE GZEBOFITRNYEDLE, EAREEDS%IEE

BERMBETILIZB T RERT RYBIHDEE (MEATF(2012b))

(20115 L #h 5 KFF i E [(E5 THRAELI-MOLLE DEE{EHE
RELGTANYGEE | KEGITRYMEE REGLITANYMEE | KEGTAYEE
BEHt M | X1 5 ELE) (19 x 265 LA L) HESL - SEHk w | (R x 1. 545 LLE) (CF# x 265 L E)
214 (%) fEE=N 214 (%) EE ZE %) %k & %) B
A 1960 F ) thE
JT/FquI et al. (2011) 23 1 18 1 Fujii and Satake (BEsth) 9.5 30 3 19 2
QHNERFHFETIL 9.0 25 ) 17 9 Johnson and Satake(1996) 9.2 30 2 25 1
(BERH) 2004 AT S B dith
T = TS EihithE
@EES+HHBREHEED 9.1 18 1 18 1
A g 26 1 15 1 Fujii and Satake(2007)
_ 19524 1 LT h =
T 24% 1.5[@ 18% 1.5@ Johnson and Satake(1999) 8.0 &3 2 25 3
(BN THRELEBREFMHE 20106 F = 8.8 29 g 11 2
S T Fujii and Satake (%¥s) ’
REGT AL EE RELGITAY R
R (s x 1. SR (49 x A BLE) 1 | 2% | 228 20% | 1.8
ga0 | ExR Aaw | @Ex e —— =
ousEnEEEEE | HRTETATREIEESS
(1 Tanioka and Satake
ot ) S T T ol L
(2Baba et al. (2002) 25 1 12 1
JOABERBRIBEMER e
D Tanioka and Satake
Qoo ) SO T A o
(2Baba et al. (2002) 31 2 24 3
1854 LR E IR
DFT4 (2006) 2 ‘ B 2
T35 27% 1. 808 15% 2.0
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4. 3. 2(4) KT RYLEH - BRI RYig: 2 E (T H (2014)

o KEFEZHN(2014) TIE, 201 FEFILMAKREFFHE, 1952FHLFvyhthE, 1960FF ) HE, 2004FERXTRoHEL LV I-HRODE KHE

DOFEMEFIDOREICEDE, FRMBETIVICBHFERITRYEOERFICETIRFHMEREL, UTOERY, EREBOERMT Y5
MOREAZEERLTN D,

h~h R K& HXRE
(~Mw8.2) (~Mw8.8) (Mw8.9~)
Hy—3~Y 2ERET Y IEETAY
// S5,D // 0.45, 2D
— 0.68, 0.33D 0,458, 3D
N B
| O KT Ry ;  0.25S, 1.4D
O E R ! “I
S ERLEBO@ER iz 00, 00
| D FEHTAYR

AR BRIRAFE ISR DIRBE A D ER BT Y DM DEREHE (HEFEH(2014))
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. 4 4.3 HEWMEBETILONERTE 4. 3. 3 LEHOEREHEEZELE-EBEIEETIL EH1-1 ps4 —HHEE

4. 3. 3(1BERFZHDKE

BEHEETIRESNTULWAIMEIZESIEROBRETILDIL, EKEREEXA/\—2a  LI-AERM (2012a) T )L, Satake et al.(2013)55%%
ETIL, BFIEHN(2013)ETILESEIC, BERRBREERTEL-,

1 : NRERF(20122) ET )L

” ’?"jfzss [ :Satake et al(2013) 554ETFIL
KFIEH(2013)ETIL

C O BEOERFEEERLIZET IV

,,,,,

Wﬁéﬁ? (2012a)\-;|\5’7_"")|/ Safake et al.(2\0’1 3) *22%&75\(2013)%5-‘)» rﬁt;ﬁm;’i;‘&#%ﬁg

558 ET L EZELE=ETIL

SIMRICHSIEREBHRT HERKRET )L

BRRRRETILOLE

ETIL Mw WrEmiR
RERF (2012a) ET L 9.0 119,974 (km2) ‘

k 1.(201 e 0 110,000 (km? - \. . ;
Satake et al.(2013)55ET JL 9 ,000 (km?2) SRR AR O L 8
HEIFEFM (2013) ETIL 9.1 112,000 (km2)

LEOEREEEEELZETIL 9.13 129,034 (km2)
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I.545 4.3 HEMEBETILOERTE 4. 3. 3 LEOEREHEEELEETIEETIL #H1-1 85 BB
4. 3. 32Q) KT ANYEH-BRIRYBDHRE (1.72)

[GEOERFE (RIS ZZET 51=6, RER (2012b) TREINTLWAIRTARYE - BRIRNYBEOEBLYEXREVEEEZ RLTWSEEFEZH
(2014) %S5 EELLT, HHEIEETILEREL=,

> RIRYERRBO T T AYED14E, EREEDI0%REE (BRXIANVEHEST)
> BRI ANV EREOTIRYEDIE, EREED15%IEE

HE, EBERERARICIFIMULEDEMRENSHEOSNSEERFR, REITHAHELETILOXRTRYE -BRXITXYEBEOEEIL, #FEEH
(2014) [TRENTUVIEFELEERIYEREEREX LT -,
X1: KT ARYH:435% BRTRYEEEEL), AT YL 16.0%

@ EIMIE O E#E
I~ R KR X Tl T T ) ]
(~Mw8.2) (~Mw8.8) (MwB.9~) . qu . ;
—v RY 2BBES Y IRBET Y e
40 o h a0
Lo | 045,20 s { :f‘ ]
&cﬁm /é F EH 28
0.6S, 0.33D 0455, 30 g {rm z
BT A~UE 7 L( 7
L 3 KT RYs ! | 0.25S, 1.4D Ny
=g Y : 5 =% -
S ERLBOER ! |- 06s, 033D e
D EMTRUR .
*22]77!&75\(2014) ':J:%)ng_guio);ﬁ*ﬁo)ﬂﬂ%o) 139 140 141 &;2:”] 143 144 145 01 ;Eﬁalm: 10
AT YR TS VADREAE B AR E~ TR 53,1 LIS M SRR DB

(R EF1ZA(2014)) (LA AT B RARAES L—TF (2012))
X2 BEJRNLDOIER1000mLAN, SEEADT—4 (#41:2,686)
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4. 3. 3(2) RINYE-BRITAYBDERE (2.72)

HFI8EIEERE (H28.7.8)
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~ /8

. S1HENSF

[T 2R EREMFATHRE

LA

O &EEE O FEESE
(Seno(2014) %S EIZ1ERR)

140° 142

B RE BN AE
HRERAHPRVE
FERIPILEA~ D
RIZBEER<,
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146"
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BRIDEHD
EIZREAH D,
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RHRAIEH R
TRYM, BEd
SEWEHICHET
BMIUSRADEFH
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mODEVNIEIE
BR (RO
TR,
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BREOMRNHRAESIA
BEOHRNSHL TR RERE
+RBHBRNFELBN D,
BEEMICHERRERE
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BEEE: /I
(M8UZRLLTF)

FE(m)

BB OEBEICRETA20MER
(HhEREREHEAEKRER (2019) IT—EFINE)

ohfzfR, HEROTL—FMERETREELTLDIMIVSRADERMEICRIZFORZM - HFHMRICE DL SBEEOEES

WEBEXYNYEDHRE
- EFEAE EMEESEHEEERELT, TL—MEMEREEROERIMIZEE,
- BB IMEROTNYSHERR, REOEREEEVICEREOHRIEZY K

TORMMGIFMBERE T ANYOREREEZERELT, BERPESTHERAICHTE,
BRI RYBDERTE
- AFERAEH-BERRAOBRIANYEERYED SSITKTE.

E&EE /D

L (M8Y5RLT)

BEEE: K

BEEE:
(M8UZRLT)
TL—MERREBOEZH
Elx, EFEHmEiLy
LREVNEEZOND,

—
% J 100km ]|

139H ‘ILUI - ‘1‘4; ’ ll.llié - llit.’; : ‘l‘44l : IILS‘ - ‘1746
EHh EE B (SLSRIDBLE
(Ye et al.(2012))

RYMLERO—R) T O FEEE
(Yokota and Koketsu(2015))
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12.80
3.02

EF R
DBRT YL
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\UT)
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EEFHEMN(2014)ZSF(C, SIMHMBEORKKRICEEALLZAFOTRREILB~ XM EENORISOFRMEEHZL, LEOZROKHE

ZEvIcERLTW SN EHERELT-,

e
®

. =

i _.‘___pl_], =5

{ ,/—E%%: 1 ASBEL 1350mAva
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Figure 7.
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Slip (m)

Slip distribution estimated by inversion of tide gauge (TG) data. Rupture ve-

locity is 1.0 (left). 1.5 (center) and 2.0 (right) km/sec. Rise time for each subfault is 3 min.
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Table 4

Variance Reductions (%) for Three Different Inversions with
Different Rupture Velocities and Rise Times

Satellite Altimeter

- Tide Gauge Data Data TG+ SA Data
[km’;ec! I min 2min 3min 1 min 2min 3min| | min 2 min 3 min
0.5 23.1 208 188 278 295 310] 220 20.1 183
1.0 328 334 342 338 364 382|208 310
1.5 293 295 298 31.1 338 355)| 268 273 2738
2.0 302 299 297 297 323 342 272 273 274
2.5 284 282 283 284 306 329)] 250 252 256
3.0 285 284 285 274 207 319 249 252 256
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> BEMBETILO-1 L
- BEEEETILO-2 TR R > GRS
| —— > K RYE-BAT YL > BABENKREVRE
1 I 85E 6/ Bt AR RITIRETE
e } y %ﬁﬁ
T e ’ > INGA—BRAT A EEE
1.0, 1.5, 2.0, 25(km/s)

s/

() BEWEET ILD-1

EHEROATUBOWE | | SHER : - |
A E RS ETL | | ATAYBOEE EEMBETLQ

) 4

L > HEWBETILO-1

it > BREKEBETILO-2
v

IIRIGEEE 2.0 (km/s)
HEWEBETILO _— ' SARXEA L :60(s)

> HEREBETILO-1
> HEHBETILE-2

DwitEr



I 4% 4.5 ZHPAHE 4. 5 1 HEREBEAOTENESDERE
4.5 1(1)FHENIDEEAE

EITBEIBERE (H28.7.8)
EH-1 p161 H 152

FEHEWBETIVICONT, BREFMIKRADTFENSEERBLLEZRTFAFEZERL, REFRDERSSICEZS

FENKEVHIRRIE REHME L=,

EEWEETILO

EEMEETILO

HEWEBEETILO

HEWBETIILD-1
(BRI RYBOAE : L ~$I30kmFLE)

253 2m0

HEEWEETILO-1
(R RYE-BRIARYBORE: ZHEE)

203 5200

HEWBETILO-
(K RYEF-BRIARYBORE : )

o -
yvvi’? >//:J/’¥ f} /
e NG L o

HEeEmBEETILD-2
(BRTRYBDLIE : B ~FI60kmFS E)

12,5362 3041

HEAEWREETILO-2
(RFRYE- BRI RYBOAE : B~ FI40kmISE)

HEWMBETILG-2
(RIRYE BRI RYBDAE : B~ F940kmFZE))
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1. 584F 4.5 ZEFHAE 4. 5. 1 WHEFBSDOFRENSDEE FH1-1 pl62 BB
4.5 1(2)KE LA EEMEETILOD

(BEMBETILO-1 BRI RYBOAE  IL~I30kmFEE)) ] (AL (m)) e
12 28 32 = 238 J 2
B IRBALA R B Al k@O | kA | BwokA | sokA | #okA - e
BIE BIE BIE BIE BIE
H A (RIFFREIR) 18.42 17.33 17.32 17.15 16.04 16.20 | GREY—R)
P1 14.59 13.56 13.75 13.72 13.32 13.28
P2 14.78 13.56 13.70 13.60 13.66 13.42
P3 15.85 13.87 13.96 14.17 13.51 13.33
P4 15.51 14.02 14.16 14.18 13.38 13.22
P5 15.53 13.80 13.88 14.00 12.88 13.09
e RIERAIR R & (P1~P6)
WIEEEEED )
P6 16.70 16.07 16.09 15.79 14.68 [EXAN iy AR B - 2.0 (km/s)
-S4 X8 Ls:60(s)
(REHBETILO2(BRTRVEDLE : BEA~KI60kmTEE)) ] (B (m)) R s
ot 2e :s o At T =G o s
RRIERRALS sunaTE | Bvko | Bwko | Bwko | Boko | goko s 11V gt (1
BIE BIE BIE BIE BIE |
H A (RBFHRIR) 15.11 14.64 14.65 14.60 13.69 14.04
P1 13.03 12.59 12.68 12.69 11.54 11.86 ) "//
P2 14.08 12.93 13.13 13.13 11.94 12.41 . /i?”?o
P3 15.47 14.51 14.65 14.74 13.48 14.00 p ¢
. ’»zﬁv - ol
P4 11.86 11.45 11.54 11.54 10.48 10.84 - f“f 7 /
g :
P5 15.06 13.94 14.19 14.17 13.23 13.38 - M N
N E&i;ﬂﬁﬁ&n,.“ (P1~P6)
P6 16.62 15.12 15.36 15.38 14.15 14.54 ;é;f%gg)_x - BIERIEEE 2.0 (km/s)
- 54 RXHA Ls:60(s)



[.564% 4.5 ZEFRHE 4. 5. 1 BIERBEDOLRENSDEE

4.5. 1(2)KEEEFA: HEHBETILO

EITBEIBERE (H28.7.8)
EH1-1 p163 HB

154

[REMBETILO-1(KRITARYE-BRINYBOAEE: £H#)] (B : (m))
18 28 3e 12 2-38
iR = B Hh BT kO HezkA HwkO kO okO -3
BT A BT B BT
H A (RIBFHKIE) 16.34 14.13 14.29 14.21 12.36 13.36
P1 14.74 13.06 13.09 13.11 11.25 12.67
P2 14.88 13.16 13.19 13.20 11.34 12.77
P3 15.19 13.50 13.45 13.48 11.63 13.01
P4 16.58 14.43 14.64 14.76 12.79 13.52
WIREBEED
P5 17.26 15.52 15.87 15.88 14.05 1397 | Zpepiim e — 2
P6 16.99 15.22 15.43 15.37 13.58 13.55
[(REMBETILQ-2(KIRYiF- BRI RYBDE : Fa~FI40kmIEED) ] (B4 (m))
18 28 3e 12 2-38
iR = B Hh BT kO HezkA kO kO okO -3
BT B BT B BT
H A (RIBFHEIR) 11.80 11.20 11.31 11.34 9.75 10.84
P1 9.89 8.65 8.79 8.83 7.89 8.21
P2 10.51 9.32 9.54 9.29 8.18 8.89
P3 11.21 9.91 10.10 10.11 8.98 9.70
P4 10.86 9.74 9.96 10.13 9.13 9.00
WIRIGBERED
P5 12.32 11.05 11.35 11.57 10.77 1048 | reiises 2
P6 12.19 11.03 11.27 11.45 10.48 10.24

e

R IEERAA S (P1~P6)

IRGIEIRE 2.0 (km/s)
+SAXBAL:60(s)

FREEERSS S (B (P1~P6)

HIRIGIEEE 1 2.0(km/s)
*SARXBAL:60(s)

- 30.74

15.37
076
3.84
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4.5. 1(2)KEEEFA: HEHBETILG

EITBEIBERE (H28.7.8)
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(REMBETILO-1 (KT ANYE - BRI RYEDLE: H4)]

(BAfI: (m))

15 25 35 15 2:3%
BRI AR = B AImE kO | Boko | Bk | kO | fokO et
UL BIE HIE UL UL
% (RIFKE) 21.58 18.85 19.50 19.60 16.46 17.16 | GREZ—R)
P1 16.56 13.70 14.32 14.76 12.96 12.63
P2 16.49 13.78 14.21 14.81 13.23 13.03
P3 17.39 14.62 15.13 15.71 13.97 13.63
P4 15.53 13.50 13.84 14.10 12.63 12.20
P5 16.79 14.10 14.36 14.71 13.09 13.06
P6 19.44 16.93 17.72 18.15 16.00 15.58 ﬁ%ﬁfﬁgg’_x
(BREMEETILO-2(KIRYE- BRI RYBDAE : B~ FI40kmFEE) ] (B4 - (m))
15 25 35 15 2:3%
B AR R B AImE kO | Boko | Bk | kO | fokO et
HIE BIE UL B UL
% (RIFRE) 18.19 16.44 16.71 16.57 14.08 15.75
P1 13.76 12.20 12.47 12.63 10.91 11.61
P2 14.72 13.22 13.58 13.58 11.81 13.29
P3 17.27 14.96 15.17 15.21 13.21 16.10
P4 14.50 12.47 12.77 12.83 10.80 11.53
P5 14.51 12.55 12.69 12.79 11.57 11.98
P6 20.60 17.74 17.89 17.75 15.08 1702 |MEREEREO

REEA S A

TENSEET—R

& (P1~P6)

FRIBAT IR 2.0 (km/s) )
*SARXEAL:60(s)

e

B SRR A B (P1~P6)

29.35
22.01
14.67
7.34
3.67

*SA X34 L:60(s)

{w%E%EEJMmAq
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I.5848% 4.5 EFEFHEHE 4.5 1 WEMBEADORENSDEE AH1-2 p58 IS

4. 5. 1(3) KL THEA: EEHREBETILOD

[(BEMBETILO-1 (BRI RYBOAME : IL~FI30kmFEE)) ] (B (m))
IR A 2SIKOHE % LI I L I

£ (R I ER) -8.61 -8.53 -8.63
P1 -8.86 -8.73 -8.86
P2 -9.63 -9.69 -9.65
P3 -9.66 -9.72 -9.70
P4 -8.85 -8.76 -8.85
P5 -9.74 -9.76 -9.76

IRIRIGIBRED
P6 -9.97 FHANSE/T—R -10.03 -9.93 IRIRRR R E
(BRARAGIBERE : 2.0(km/s))
(BEMBETILO2(BRXIRYBOME  F~#I60kmFEE)) ] (Bfi: (m))
RIABI 2B EUK ORI fi e O [ e [

£ (R IRER) -9.18 -9.16 -9.21
P1 -8.51 -8.36 -8.52
P2 -7.46 -7.38 -7.42
P3 -6.96 -7.02 -6.97
P4 ~8.67 Eﬁ%ﬁf%ﬁgg)_x ~851 ~8.67
P5 -7.74 -7.73 -7.67 e
P6 -7.20 -7.17 -7.18 ( W;gfg;gﬁfofm o)

DwitEr



1.54% 4.5 ZRTAFE 4.5 1

BIEFIE R DAENSDEE
4.5. 1(3)KETHEE:EEMBETILO

##1-2 p59 BiE
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[(REWBETILQO-1(KIANYB - BRI ANYEDLME  E%)]

(BfL: (m))

Y (B%&) (%)
L |5 =
HiREAIA = 25 HUKORIE e 1B Rk O TE |32 Bk N EE
A (ERFHIR) -1.72 -7.82 -7.75
P1 -7.73 -7.80 -7.67
P2 -8.28 -8.26 -8.28
P3 -8.61 -8.53 -8.60
P4 -8.35 -8.33 -8.32
_ REGEEEED _ _
P5 9.42 REE NS 85— % 9.40 9.46
P6 -9.07 -8.98 -9.07
[REMBETILO-2(KRTRYE - BRIRYBDALIE : B~ $540kmFZE)) ] (B3 (m))
Y (B%&) (%)
L |5 =
iR BAIA = 25 HUKORIE e 1B Rk O TE |32 Bk N EE
H X (R]BFRRIR) -8.96 -8.81 -9.03
i IR IR IERE D _ _
P1 8.44 REE NS 85— % 8.31 8.48
P2 -8.08 -7.96 -8.11
P3 -7.91 -7.88 -7.91
P4 -8.23 -8.09 -8.22
P5 -8.15 -8.07 -8.07
P6 -8.36 -8.28 -8.36

WIREAIE RALE

(BIERIERE : 2.0(km/s))

B RS S

(WIEIEIEEE : 2.0km/s))

&

IH. 25,565,

RILEA
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1. 5$4F 4.5 ZEFHAE 4. 5. 1 WHIEFBSDOFRENSDEE HH172 p60 BR
4.5. 1(3)KETERE - HEMHBETILO

(REMBET VO (KT XYl BATRYBOUE: £)] (42 ()
TRIRBAYA 2SOk OEIE oz DO NN S N R i
2 (FIRAEIR) -8.98 -8.80 ~9.01
P1 -8.70 -8.48 -8.71 1
P2 ~8.46 -8.24 -8.44 .
P3 -8.46 -8.43 -8.49 I
P4 -8.39 -8.20 -8.28 ;o |
P5 ~8.94 Eﬁ%ﬁfﬁgg’_x -8.89 -8.93 W%/J
P6 -8.79 -8.69 -8.78 RIREAIR RALE
(BEIRAGIEERE : 2.0(km/s))
[(BREMBET ILQ-2(KIRYE- BRI RYBODLE : FE~#I40kmIEE)) ] (Hfi: (m))
BRIABL 2B IUK AT E % LI R i i
H# (RIFFR) -8.78 -8.59 -8.80
P1 -8.41 -8.26 -8.44
P2 -8.30 -8.22 -8.31
P3 -8.37 -8.28 -8.37
P4 -8.27 -8.20 -8.28
P5 -8.65 -8.52 -8.71 10
P6 -8.82 E%%;a\fgg;)_ 2 ~8.67 -8.83 - gﬁi@%ﬁ;ﬁfm/s))

DwitEr
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I.648 4.5 ERFHFHE 4.5 2 BREEEEDOFENSDERE AHI1 pl68 B8

4.5 2(1)TENSDEEAEXE(.72)

. BRI EADTRENSEFEEL-RAERERERA - UTON— R EHRICHIEGEEEEDARENSEEELLERFTAHELTERKL-,
W K4z E Sl
EEMBETILD HEMBETILO EEMBETILO

27.43
12.80
3.02

H A

i
/
BN (,4 D

HEWFET LD EEWEET L1 EEWEETILO-1

(BRI RYBDLLIE : I ~FI30kmF5E) (R RYB BRI ANYBDLE : B %) (K ARYIg- BRI RUEDLE  Z )
(B ERBASA = P6) (B 1R BAYE /= P5) (R FALA = - P6)

27.43
12.80
3.02

i

HEHBETILD-2 EEWEET L2 LW FET L2
(BKF YOS : F~H60kmIBE) (KT RUB BAT RUBOKE  EAKmIBE) | (K _Ysh- BAT YBOME BG40k )
(BIEBELS & : P6) (B ERBIH /5 - P5) (BHEIZBHSA &5 - P6)

B




I 4% 4.5 2HPAHE 4.5 2 BECESEOTENSOER
4.5 2(1)FHEHNEDEEARE(2.72)

EIBAMBERE

(H28.7.8)
BEH1-1 p169 FHiB 160

W K AL R

HEEWBEETILOD

HEEMBETILO

HEWBETILO

27.43
12.80
3.02

b ‘j\ N\ L (,%' o)
HEMBETILD-1

(BRI RYBOAE : L ~$I30kmFLE)

(B3R BAYE &= - P6)

Eﬁ%ﬁ%?»@—
(RERYE - BRI RYFDGE
(R IRBHANA = : P5)

0.7
15.37
Hee
R

-2

EEWEETILO-1

(R RYF BRI ANYEDAE : EHE)

(R FAA = - P5)

HEWEET ILD-2
(BRI RYBOAIE : B~ FI60kmFZE))
(WEIERANR = - P4)

4

%EM %7»®2

(KT RYg - BRT XY DLLE : B~ $940km IS )

(B IRBASR = - P1)

Eiﬁﬁﬁ%%-?)b@-Z
(RERYIG-BRY NYEDAE : B~ $940kmFEEh)
(B R FALA = - P6)

o

V. ES5.605,

RILEA
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BEH1-1 p170 HiB

(BREWBETILO-1BRTRYBOME : L~KI0kmIEE), BRIRFHIARALE:P6)]

(BfL: (m))

zzzzz

15 25 35 15 2:35
WIEEEEE B ih BT E BoukA | BwkA | BEokA | fokB | fokA e
AT A A E A E Al E
H A (RIFFREIR) 18.42 17.33 17.32 17.15 16.04 16.20 [REH—X
1.0(km/s) 16.74 14.10 14.28 14.28 12.91 13.83
1.5(km/s) 15.83 15.16 15.16 14.95 13.76 13.89
2.0(km/s) 16.70 16.07 16.09 15.79 14.68 14.71
2.5(km/s) 17.31 16.48 16.48 16.20 15.13 15.18
[REMBETILO2(BRIRYBOLE  FA~FI60kmTEE), BIERIRmAIE P6) ]
(BfL: (m))
12 28 32 12 2-38
IR TREE B Hh BT EwkO HezkA kO kO okO -3
BT B BT B BT
H A (RFFIR) 15.11 14.64 14.65 14.60 13.69 14.04
1.0 (km/s) 16.02 15.29 15.38 15.38 13.94 14.56
1.5(km/s) 16.59 15.14 15.32 15.46 14.16 14.70
2.0(km/s) 16.62 15.12 15.36 15.38 14.15 14.54
2.5(km/s) 16.42 15.06 15.31 15.29 14.04 14.38

iy

. /fmf ‘71“4’

a i’ {j\\f//mf‘r

R 7 /
‘ﬂ“‘”/ﬁf@ e

F R B30 AL E(P6)
(FARXEAL:60(s))

l27.43
12.80
L3o0

WL s L o

INCa A
4 M T e

27. 43
12.80
3.02

W IRBAIR R ALE (P6)
(SARXBAL:60(s))
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[.5%4% 4.5 ZHPRHE 4.5 2 WEEEEEOFEASDER
4.5 2(2)KGEEFE: EEMBETILO

(BREMBETILO-1 (KT ARYE- BRI RNYBOLME A%, IR RAIE:P5)]

i iRFAIR R ALE (P5)

(B4I: (m)) .
1= 28 3= 15 2-38 Em
IR IGIBRE B Al k@O | kB | BwokA | skokA | #okA -
AITE AIE AITE AT AT E
A (FRFIR) 16.34 14.13 14.29 14.21 12.36 13.36
1.0(km/s) 18.86 17.03 17.40 17.55 15.50 15.34 | REY—R
1.5(km/s) 17.62 16.06 16.32 16.34 1453 14.40
2.0(km/s) 17.26 15.52 15.87 15.88 14.05 13.97
2.5(km/s) 17.14 15.27 15.55 15.54 13.72 13.74 _ 7
B iR G IR R AL E(PS)
(SAXBAL:60(s))
[REWMEBETILQ-2(KIANYLE - BRI NYEOLE  FEA~F40kmFEE), BRIERAIA SAIE P5)])
(BfL: (m))
15 25 3E 18 2:38 e
BRI BEE b i E EwokO | BwokO | BokA | kA | kA im&E b
BT B BT B BT
H A (RFFIR) 11.80 11.20 11.31 11.34 9.75 10.84
1.0(km/s) 14.01 12.62 12.97 13.22 1250 12.12
1.5(km/s) 12.78 11.55 11.85 12.11 11.35 11.01
2.0(km/s) 12.32 11.05 11.35 11.57 10.77 10.48
2.5(km/s) 12.15 10.80 11.09 11.27 10.42 10.17

(A XBAL:60(s))
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4. 5. 2(2) KL EFA: HEHRBETILG

(BREMBET L1 (KT ARYE- BRI RNYBOME A%, IR RAIE :P6)]

W IRBAIR R ALE (P6)
(SARXBAL:60(s))

(%ﬁi(m)) 7,1 L 29.35
15 28 35 15 | 2:3% P i
IR IGIBRE B Al k@O | kB | BwokA | skokA | #okA - "
AT A A E A A i
H A (RIFFREIR) 21.58 18.85 19.50 19.60 16.46 1716 [REH—X il
1.0(km/s) 15.43 14.00 14.16 14.38 13.57 13.39 '
1.5(km/s) 17.92 16.04 16.58 16.85 15.35 14.79 ) ,
2.0(km/s) 19.44 16.93 17.72 18.15 16.00 15.58 T
2.5(km/s) 19.97 17.51 18.32 18.79 16.27 16.06 iZ?if
B iR iR R AL E(P6)
(SAXBAL:60(s))
[REMEBETILE-2(KRTANYLE - BRI RXYEDOALE : FE~FI40kmFB B, BHIRBAIA S AIE P6) )
(BfL: (m))
1= =" 3E 12 2:32 7 hs
BIRIGEEE B Hh BT EwokO | EwokA BEokO | sokA okO -3 o
BT B BT B BT
H A (RFFIR) 18.19 16.44 16.71 16.57 14.08 15.75
1.0(km/s) 18.58 16.28 16.54 16.56 14.28 15.23
1.5(km/s) 20.46 17,57 17.74 17.67 14.97 16.98
2.0(km/s) 20.60 17.74 17.89 17.75 15.08 17.02
2.5(km/s) 20.40 17.68 17.88 17.67 15.02 16.55



[.5384% 4.5 EEFAUGFHE 4.5 2 HRGHEEEOTENSDERE
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[REHBETILO-1(BRITRNYBOLE : L ~FI30kmFB ), IR A GIE P6)]

(BEHL: (m))

TR A 2R EUKORTE = LI IS L
2 (FRFRIR) -8.61 -8.53 -8.63
1.0(km/s) -10.22 RET—R -10.24 -10.12
1.5(km/s) -10.14 -10.16 -10.04
2.0(km/s) -9.97 -10.03 -9.93
2.5(km/s) -9.79 -9.81 -9.79

(BREMBETILO2(BRIRNYBOME  F~FI60kmFEE), FIRFAIARALIE P4)]

e

l27.43
12.80
L3o0

(B (m))

WL BAA 2K ORI % LI IS L
E % (EFRFRRIR) -9.18 -9.16 -9.21
1.0(km/s) -8.61 -8.45 -8.67
1.5(km/s) -8.37 -8.25 -8.37
2.0(km/s) -8.67 -8.51 -8.67
2.5(km/s) -8.82 -8.64 -8.85

27. 43
12.80
3.02

WIREAIR RALE (P4)

&

IH. 25,565,

RILEA
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.45 4.5 ZHPRHE 4.5 2 WEEEEEOFEASDER
4.5. 2(3)KELTEE: EEMBETILO

(BREMBETILO-1(KRIRYE- BRI RNYBOGME A%, IR RAIE P5)]

(BEf3L: (m)) g

B A 2SRV OB % LIV S L &
A (R %) -1.72 -7.82 -1.75
1.0 (km/s) -10.38 RET—R -10.35 -10.23
1.5(km/s) -9.89 -9.87 -9.88
2.0(km/s) -9.42 -9.40 -9.46
2.5(km/s) -9.08 -9.04 -9.10

(REWBET ILQ-2(KIANYE - BRI NYEDLE  F~FI40kmTEEY, BIREIR RALE P1)]

(BifiZ: (m))

BB A 2B IKOHE i LI R I
£ (R FFIR) -8.96 -8.81 -9.03
1.0(km/s) -8.13 -7.98 -8.11
1.5(km/s) -8.34 -8.21 -8.37
2.0(km/s) -8.44 -8.31 -8.48
2.5(km/s) -8.55 -8.38 -8.60

E&i%ﬁﬁ!zn,. & (P1)

D
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.45 4.5 ZHPRHE 4.5 2 WEEEEEOFEASDER RHI2 o4 6
4.5. 2(3)KETHEE: EEMBETILO

(BREMBETILO-1(KRIARYE- BRI RNYIBOAME A%, IR RAIE P5)]

(B (m))

BB A 2B IKOHE i LI R
£ (R FFIR ) -8.98 -8.80 -9.01
1.0(km/s) -9.78 RET—R -9.73 -9.77
1.5(km/s) -9.23 -9.21 -9.23
2.0(km/s) -8.94 -8.89 -8.93
2.5(km/s) -8.76 -8.75 -8.81

[(REWBETILE-2(KTANYE- BRI NYEDLE - F~FI40kmTE Sy, BIREIR RAGIE :P6) ] S

(B (m)) lha

B 2B UK OHTE % LIV I L i
H# (RIFFHKR) -8.78 -8.59 -8.80

1.0(km/s) -9.20 -9.09 -9.25

1.5(km/s) -8.93 -8.79 -8.97

2.0(km/s) -8.82 -8.67 -8.83

2.5(km/s) -8.73 -8.98 —-8.76

R IRBASA A 11 (P6)

DRk
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4.5. 3(1)&RETAE

KO TFREAIEFE D Z S MEEHR T 510, FEREMBETILOKRTANYE BRI AU O ML ERERENRICHIRRG R, WRGEERED
FHENSEZRBLRFAZREL .

(7K 45z T B8 0D 54 ]
R jc‘{&‘u Q.L KR TRRENS 25 /K OEIE
BRIAVEOME | prmpms | miEcEEE | BAKLTRE (M)
HEWmEET LD A~ #130kmFLEf P6 1.0(km/s) -10.22
HEWBETILO-1 HE P5 1.0(km/s) -10.38
HEWEETILO-1 EH#E P5 1.0(km/s) -9.78
[t —R]
HAEWEET )LD HEMBETILO-1 HEWBET))LO-1
VA e VA=Y &% VATS &%
b ~E540kmIEE) tAEI10kmIE ) JE~#10kmIE &
L A~HI30kmTEE) | STMERIE He Sl B GREME) He SRl B
Jt~#920kmFEF) EAA~10kmiEH) EAA~10kmiEH)

{8 - S~ $I30kmTE B

DwitEr



I.5$4F 4.5 EHFHEE 4.5 3 KETERAFFMOZ L ERHESR
4.5 3(2)ERFRHE - REMBET IV ORERKKELTEE

FAMEEES
BEH3-1 p9 B

& (H28.9.30)

168

FEA~FI20kmBEBN 7T — R IR K ELGST=L DD, TIEAFIBkmBEBN 7 — X GIEGIE) IOFRARKLETRELLRLT, FEGEFROONLGNIE

FHERLT=,

B8, TIEAFI20kmBE) T — R IDFRAKMTREL, KL TRAFHERK 7 —RX (BEMBETILQ) DRRX KM TREICEBESNSHEEHER

L7-=.

WREFETIL

J
'

RN CUAY

JE~$940kmFE ES At~ $930kmFE JEA~FI20kmFZ E)
(EHEfLE)
WERFAGESER
OBIEFRB A DTENSDEE (FBIRIEEEE 2.0(km/s))
BARKE FEE (m)
FARBAIE R [ J ~#940km | JL~#330km | JL~#320km iw%
B B B
2 _ _ }
(FIESRELE) 8.81 8.61 8.26
P1 -9.04 -8.86 -8.54
P2 -9.73 -9.63 -9.54
P3 -9.81 -9.66 -9.54
P4 -9.02 -8.85 -8.58
P5 -9.77 -9.74 -9.63
WEEEEE
P6 -10.01 -9.97 -9.83 o ,TK_Z

QWIECIBEEDTENSDEE

JE~$940kmFSEY JE~#930kmFSEY FE~F920kmFEEh
mizE | (REBAIERP6) | (BIRBAMAM:P6) | (BMIRBAIE:P6)
BE ook | SEERT | BOAUKED | SEERESRD | BOOKM | REERSR
THEm GH* |[FTREm HF |[FEEm! GN*
£ _ _ _
(RIS ERIE) 8.81 1.9 8.61 1.8 8.26 1.5
1.0(km/s) -10.25 2.6 -10.22 2.6 -10.26 2.6
1.5(km/s) -10.16 2.5 -10.14 2.5 -10.02 25
2.0(km/s) -10.01 25 -9.97 25 -9.83 24
2.5(km/s) -9.91 2.5 -9.79 24 -9.58 23

X EUKAOEE (T.P.-7.04m(0.P.—6.3m)) % T [B] B s B sl (/\ IV. 25 b5,

RILEA



1.5$4% 4.5 FRFPAHE 4.5 3 KETRAFHEOR L MR | BeosmEERE (128030 FH1 510 Bil |

4.5. 3(2),$,&’%,E'Jn+%i EEMEET ILO KBS Fa B U KGR %I FE RS )

169

e

. BHBETILRRKT—ADRAKLTEBES M, 25BUKORTEIZE TEHKMBZIFERERELUTIZRT,
BE XKL TEES

0 200 400m

E}
o
°
S

400m 0 200 400m
N —

BRRKETRE BRKETRE

BRKETRE

—rz

| [ —— |
o
L

EA~#I40kmFEEY e~ #I30kmF& B GLIERLE)
W25 HUKARTEIC 3’3‘1’67}(145#‘“]}*7",&??3
20. 07 T T ‘1506[‘“(39‘1%) T ‘ T T ‘ T ‘ ‘ T T ‘ T ] ZOO: ‘ 1\294 (145\5?) T ‘ ‘ ‘ ‘ T T ‘ T T R
- 2EFKORME = S 22HUKORTE
10.0— — 10.0— —
X N b ik I R
" mof Y P\AJ\J | V\f&/\/ﬁﬁ\kAﬂJJ\u/j“/x . f & mof ] fA FNAJ\3/L/MJ\\/\[\/\/Nﬁ\u\\ijV/\v/\ f
e A Bk B w ol ey BUkA#Ee
_20_07 TR NI IR B RN RS RN B TR SRR AR _20_0: T R T R R RN NI BRI R
0 30 60 90 120 150 180 210 240 0 30 60 90 120 150 180 210 240
i (53) il (%)
3"3’\’?']40km$§§.ﬁ 1[:/\%’320km$z§11
T ‘14‘00 ‘<39‘46:\“ | | ‘ re T ]
F e 22BUKOME
10.0
* " f\ ]
. o.of f\ ; . VAWVMWAN/\J\U f
10 o? 625 Husk O 8 7; X:T.P-7.04m(0.P.-6.3m)
_”_Q: Lol
0 30 60 90 120 150 180 210 240

’ , D.ZS5. 625,
I L T, BHEitsH



F404EEBES S (H28.9.30)
[ %4% 4.5 BEFHHE 4 5 3 K THRAFMOD SRR s o mm | | 170
4.5 3(2)ERFRHE - REHMBETILQO(ERRKETES)
- BRETDOFER, FHEME KA FEAIFMERKS —R) ICERITENEEFFHERL,
BRETETIL
e % W e ,,j,m e ot ,j,m
i i
AL~ #910kmTE B Bt R~ $910kmiS B
(FHEAIE GRERE))
W2 TR ERE
OBIRFRIR B DT ENSDEE (HIRIEEEE :2.0(km/s)) QWIEGREEDTENSDERE
BAKE TS (m) JEA~H10kmIS ) e R~ 10kmIS )
E)iiEFaﬁﬁé‘)ﬁ ;”.',’\ﬁl\]ﬂ)km g_‘% ﬁ’\ﬁ:@HOkm ﬁ%% E&j&{ﬁ% (E&igsﬁyﬁnﬁnps) (ﬁ&ﬁﬁ-ﬁ&é‘,ﬁ%) (E&ﬁﬁﬁyﬁ,ﬁPS)
: BE B BE | mookf | SRR | BAUKEL | SREEERT | BoKA | REGERSR
(Hﬁiﬁ) 764 772 _8.93 TREMm: % [FTEREMmM GH* |[FTREMm 6n*
= 22 -7.64 2.3 =172 24 -8.23 2.2
P1 -7.69 -1.73 =747 (FIHFRELR) ’ ’ ’ ’ ’ i
Py 813 8.8 81 1.0(km/s) | -10.37 2.7 -10.38 2.6 -10.33 2.6
P3 —8.41 ~861 —8.64 1.5(km/s) -9.87 2.8 -9.89 2.7 -9.84 2.7
P4 819 835 848 2.0(km/s) -9.33 2.8 -9.42 2.7 -9.37 2.7
P5 ~933 ~9.42 ~9.37 gﬁfjﬁflﬁ 2.5(km/s) -9.01 2.8 -9.08 2.7 -9.03 2.6
P6 —8.95 907 9,03 X EUKAOEE (T.P.-7.04m(0.P.—6.3m)) % T [B] B s B sl @xt)\z{a‘gmgo

RILEA




. %45 4.5 ZEPHHE 4.5 3 KETHRAFEEOD LR [pomszzs

(H28930) 31 p12 38 |

4.5 3(2)EEFRGTHE  HEMBETILQO OKELS T R UKL BRI B RS )

171

. BEBETILRRKT—ADRAKETEBES M, 25BUKORTEICE THKMBZIERERELUTIZRT,
BRERKETHBENH

BRKETRE

BRKETRE

BRKETRE

JEA~KI10kmFZED E#E GHELE) EAA~FI10kmISE)
W25 EUKOETEICE 1T HK AL EZIE R
20.0 T T T T T T T T T T T 20.0 T T T T T T T
F To.com(37.3%) T | ‘ ‘ ‘ ‘ 1 F T fromcheam T ‘ ‘ ‘ ‘ ]
- 25 BUKOFTE T C 25 BUKORTE !
10. 0 i 10,0 A
7k - b 7k r 1
" 0.0 — A /‘/\/\\ A 1 " 0.0k — "[\VA\/\‘/ ) \/\,\/ e
(m  -10.0F (m "0'05 ~10.25m( 61.24) H’Uk':"iﬂ"‘i
_90.0L I N R BN B RR B RN BRI R _20_0:\ L | T NN S L
0 30 60 90 120 150 180 210 240 0 30 60 90 120 150 180 210 240
fl 4 fél )
k«%mmaa ﬁ«ﬁmmaﬁ
20'07 \_\ L_\ T ‘ ‘ ‘ ‘ T T ‘ T ]
C 17.14m( 37.34) i
c 25 EUKARTE b
10,0 N
KIS C ]
& 0.0k g

X :T.P.-7.04m(0.P.-6.3m)

0 30 60 90 120 150 180 : ‘ 210 240 l) %7 Bﬂ’bo
e Ghs) BwisH



F404EEES A (H28.9.30)

1. %45 4.5 ZEFHHE 4.5 3 KT TRAFMORE 4 iRER w0 wis | | 112
4.5 3(2)RRFAUTHE - EEMBETILOHERKKMATRE)
- BREOFR, FHEE OKG TRERAEFHER KT —X) [CERIFENEEHEEL,
BRHETIL
T e S T
fi & . i
“"’\1 ;
A~ H10kmAEE e B~ 10kmFS BY
(FRAE )
W2 TR R
OBERRAIR R D FHENSDE B (IRIGIEERE :2.0(km/s)) QHIRICIBREDTENSDEE
BAKIE TR (m) L~ 10kmASE) 2o B~ 10k B
E)iiEFaﬁﬁé‘)ﬁ ;”.',’\ﬁl\]ﬂ)km g_‘% ﬁ’\ﬁ:@HOkm ﬁ%% E&j&{ﬁ% (E&igsﬁyﬁnﬁnp6) (ﬁ&ﬁﬁ-ﬁ&é‘,ﬁ%) (E&ﬁﬁﬁyﬁ,ﬁPS)
: BE B BE | mookf | SRR | BAUKEL | SREEERT | BoKA | REGERSR
2¥ 901 898 891 THREm: (* [FTEREm ()X |FREm ¥
(FIEFBEIR) HiE
b 870 870 _8.70 (A | 2 2.0 -8.98 23 -8.91 2.2
by 859 _8.46 847 1.0(km/s) -8.66 3.0 -9.78 2.9 -9.60 2.8
P3 ~856 ~8.46 —8.42 1.5(km/s) -8.74 2.7 -9.23 28 -9.13 2.7
P4 847 _8.39 841 2.0(km/s) -8.79 2.6 -8.94 2.7 -8.86 26
P5 -8.78 -8.94 -8.86 g?}ﬁﬁfg 2.5(km/s) -8.83 2.5 -8.76 2.7 -8.69 25
P6 -8.79 -879 881 giflrﬁﬂzg X BUK O 83 (T.P.~7.04m(0.P.-6.3m)) % T [E1 B k5 B4 @m\w‘m:eo

RILEA



1. %4% 4.5 FRFHHE 4. 5.3 KU FRAFMHOR S 1ERZ
4.5. 3(2)ZRFHE &2

4.

B

(H28930) #H3-1 p14 B |

BB ET )LQ (KEL 7 7 K UK AL e 21| S )

173

EMBETILERT—ADEKRKETE
BRERKETHBENH

27

BRKETRE

BRRKETRE

e~ #910kmFE B
W25 HUKARTEIC 3’3”’67M_LE#?|H*7",&%
20,0 —— ‘ — \ — —T]
E ‘ 12. 98m( 4‘3 643) | | | Z%Hﬂﬂ(u‘ﬁﬁﬁ E
10.0 -
X I i
el W AN AN Y.V A N
ﬂ B VM&WV A g
L wsewesis) Uk O
_20_0: TR S R R N R T R _\ [ L
0 30 60 90 120 150 180 210
] &l (5)
E~F10kmFEEH)
20-0: T T T T T A R
.o
fi 5 N
(m)

150
& (5)

E-iﬁ- (FHE AL iE)

o, 25 BUKARTEIZE TS KMERZ BRI E LU TIZRYT

200

400m

BRKETRE

AA~FI10kmTS B
2.0 T T T T T .
1o of 10.07m( 44.55%) 2RBUKOME ]
0_0: M , AA A, JASN /\/\«A B
N V VA A N
'10'05 -9.56m( 61.149) BARSE é
_20_0: [ T T (R S L
0 30 60 90 120 150 180 210 240

il )
ﬁ’\f"]mkm*giﬂ

X :T.P.-7.04m(0.P.-6.3m)

V. ES5.605,

RILEA

@



F404EEES A (H28.9.30)

174

&

I.584F 4.5 ZFEFHHE 4. 5. 3 KETHRAIEHDZ L 4R AH31 p15 BB
4. 5. 3()FEEH
BEEMBETILORIARYE - BRIRYBOFHEMERIEZ N RICHIERIE S, BB GEEREOARENSETEEL-RITIEERL, KA TEE
DT Z L THA xR,
(K42 T RE4EI]
KFRUY15- RS DOTREMS 25 EUK A ATE
B EETIL BRI UYL —
D= v RAKLTHRE BUKO#EE TES

%f&ﬁg%:’““’ :It/\égjom P6 1.0(km/s) ~10.22 26

%frﬂﬂg ETN HAE P5 1.0(km/s) -10.38 26

%f&ﬁg%?”’ HAE P5 1.0(km/s) -9.78 2.9

2S5 IEE KR T DB EL AT RE AR T R RS / 926

IH. 25,565,

RILEA



t %4E * S ,ilﬁ%lﬂ“n-l.ﬁ 4.5.4 Jﬂlﬁ##l&o}xﬁﬁh\éo)%g L \*ﬁ EI8MBER G (H28.7.8) 175
4.5 4()RFEFEHO2)

7}<1_LJ:ﬂ1,EIH:oL\r, TEEMBETILO-11ETEEMBETILO-11Z, RBKES—ANRES—RELD—AT, BREMBETILO-111E, HKIERR
BAEERITET—ANRES—RERY, REMBET LB TTRENSOEEEESVIIEVLWNRLNEIENL, TOERES LT,

IRBASA R, MIRGERENZRSSICSZDFEICONT, AEM R KRH#(2003) TIX, R -RiE FEBtEOMBET LERAVTIREL,
UTDEEBYEELTS,

(R B ARIR T — R 23t 9 HHURFMAIR R R UVBIRIGIEEREZRILSEIHE DEE])
> BIEMEELTUKARTHE, BROTALITIETAHRIZEY, BRSSEIREGD, F=, TOREFBFGFERENENFEXREN,
> JEI-, ﬁﬁ{ﬁua)lilﬁﬁé(ilj\é<fd~éo

L P J . =
)1 % b BURRAIE R RE | | - Vr=10km/s
/ { ] N :
P { I wl [ | H WL —m—:Vr=2.0km/s
e ” [N
A I —
A P o || L L L elE I i | L | = Vr=27km/s
5 A 1 = e P AR T ! _
N R AR W T (Rl L brel] als] 2 F :Vr=3.0km/s
A8 g " 09 =
kg . 08
0.7
B *mm@gﬁsmwmm¢ NI I AT
v sl TS SR U PR S ) e mmmmm/mﬁ AT RS EARRA A @
mom | RO A i [} mie AE &
. gl * P # IS
Rl RS 0 X 4y | & B Foam L R =N Fi i)
e 13
. ETTEE %
v i N T N ‘ ‘ 1.2
B Lt il g L
L] Il el T Fl I LA 2
SRR = [ (T T el K I lelzllelai E- T
j :E_\\)l/tﬁ i FF Aa‘\o) ﬁ% Bl [= : i:‘ s {n s jm|n .'_ il:;\._ri‘.i::l' 1L e i o £
=] A i =8 = S
<44 O Eull
(RIS H R B 5 5% (2003)) - 0s
0.7
EREERE R B =0 ; e TR SN RS T BN AT = AT
I TTEHAE LS STERIRS R PR MATIRS LT 5 SRk A @
moE o |sh o & 8 F mE A &
o * o= # &
B KXo " A & i oL R =} wi [
13
[ #kiZBRS 5 - T A
o 12
i ‘E: i
LA ] | 51 o [nfeil=lef" Ellalal] =i 2 L LA R
T E TR e T e W ] e TN o
R Jslaw i M a X
'--J i
7 L
AN o
ERCEWEEHR BET T R IE R SRR NEL A SR TP T
S TS FAAPRHIGHRS. RRIRIIOP AL MACRA LT RO R A 5
E m oW [&p ] F O mE ME B
— 3 kK p— i 78
0 N = (i GBI =i ) [l

RIRBAIR R, WIRIGBEREZERBL-IGEDERDES (Vr=oo(Ixtd 5 th) (RRERF R[5 K &5 (2003) IT—FBINE )



$E378EIBEERA (H28.7.8) 176

1. $4% 4.5 EHEPAHE 4.5 4 FHEEEORENSDEENH FHI-1 p178 B8
4.5 4(1) &t AE(272)

o NERFRRHKSE(2003)DEARESELLT, FELEWBETIVIZE T IREIBHIES — X EIRIERIIE MR T — XD K BRI KR E LLERL,
BETILEDENEEELT-,

o Ffz, TAGDEREICONT, BFRSSICKENELGIMBREBES MEMIRRIBRUEDEFRDENNSEEL -,

O : /KFE200mbIE
O :KF100mALE (BB REME)
O HEFUE (25 RUKOFE)

0 5 10 km
‘ N

0 10 20 30 40 50 km
\ |

| \ | \ | \ | \ |

IKAL B 21| BE IR 2 D EL 3R GT i

Dwmian



I.5$4F 4.5 ZEEFHA|

HE 4.5 4 FHERIFHEOFRENISD

FEO

4. 5. 4(2) IKKLRFZIFE R 2 D LL B

EITBEIBERE (H28.7.8)
BH1-1 p179 Hi§

177

Fﬁ-‘é&mﬁ%wb(@—uli F1RTRRKENEET D, -, BWIEFRABREFRELL-ANERESSEREAGY, ZOEREL, AEFHRHKE
% (2003) DFERERFRIC, BIBEBRENENFTEKREL,

TEEMBETILO-11EMEEMBETILO-11IE, B2RTHRAKUAEET B, Ff-, WIKFIRREZR

EIF, BRIEEERENENFEREN,

[H#EHEETILAD-1]

[H#EHEETILO-1]

ELEANZRSSIFNSKEY, Z05E

[H#EHEETILE-1]

——:1.5(km/s) ——:15(km/s) —:15(km/s)
—— :25(km/s) ——:1.0(km/s) —— :25(km/s) =——:1.0(km/s) —— :25(km/s) ——:1.0(km/s)
—— :2.0(km/s) — :2.0(km/s) —— :2.0(km/s)
0 T T - 10.0 T T T T 10 07 T T
/ﬁﬁ\x BRI (B2 | B ER) : FKI (F28) 1
= . . IS 5.0
0 — 4 Ve 7——47’\%% 0 //\4\/ a.osz/ ‘ _ — e
— R : 7y z il W
0 =5 . =50
7K iZ200mith ;1 (T REFMHE:60%3) 7k:7ﬁ209m1ﬁ‘.‘5 ‘ ‘ (R RE5fE:6053) | - 7K,§209mi1ﬁ)5 ‘ | (ﬁﬁ‘ﬂ#rﬁﬁiﬁoﬁ):
00 ‘ 1‘0 20 30 4‘0 ‘ 5‘0 60 10 OO 10 20 30 40 ‘ 5‘0 60 H]'00 10 20 30 40 ‘ 50 ‘ 60
0 T o Hij(7k1_L 10.0 . 10.0- : : : _ Hij(7k1_L
g > (#2380 i Bk (5 1 ,w ————— ] : > (8B238)
0 — 5.0 —| 5.0
& AW\ AN ook \ : L , ]
07\’*;7 ————— W \K\‘ oiv — Q ){ 00:’“’ m/] E
-s.of- JKiZR100mith S : 5.0 JKIR100mith &= 1 -soof JKiZE100mith =
- (%ﬁi%f&%iﬁ‘ﬁ) ‘ (TR 609 - - (BEERRELE) (FRREER 6090 )] - (%ﬁi%i&"%iﬁiﬁ) (iﬁ?ﬂ%ﬁaﬁﬁoﬁ)j
00 ‘ 10 ‘ 20 ‘ 30 40 50 ‘ 60 19 OD ‘ I‘O ‘ 20 ‘ 3‘0 40 ‘ 5‘0 ‘ 60 10 00 ‘ 10 ‘ 20 ‘ 30 40 ‘ 50 ‘ 60
0 20.0 r =7 20.0 - T T T 7 -\ T T T
[ ) BAOK (F238) 1 ; \Kijcyku(;n&) 1 : b BB (B 2i%) 1
- 10.0 - - 10.0 ' —
0 ot NU H&W W/ Q 0 o; — /‘A A M\V/V/ﬂ A~ : 0.0 § : /\’J ’ \\&J{/m /ﬂ\ym W// SNy
| 28BUKORTE (FTHR: 1205) | 28EUKORIE (ETERT: 1205)) | 25 BUKORTE (FTEER: 1205) |
00 ‘ 10 20 30 40 50 60 70 80 90 100 110 120 =20 OD 10 20 30 40 50 60 ‘ 70 80 90 100 110 120 - 00 10 20 ‘ 3‘0 ‘ 40 ‘ 50 ‘ 60 ‘ 70 80 90 100 110 ‘ 120
B A (%) B i} (%) B fél
”) %7 Bi”bo

(P=itEn



$E378EIBEERA (H28.7.8) 178

I.%4% 4.5 FRFPREE 4.5 4 FHERFEOFHENSOEZESH AHI-1 pls0 B8

4. 5. 4(3)nHER

TREMBET IVO-1IETREMBETILE-111F, TREMBETILQ-11EERLT, BEAOMBEDHENRFDERBSICEZLEZENKEL,
BRIREAIE R (PA~PE) (LB BRVKYIEERICHET HEND, BROTALITIETARRICEY TEREMBETIILO-1IETEEMBET L1,
RIRFRIR T —RICH AN THIRBIIR REER (T =7 —ADZRE SN D,

—7, TEEMBEETILO-1IETEERBETILO-1IICERTEADMBEHENNFDERESICEALIZLENRENELERBET ILO-11E,
BERDTALITAETANRICKYBIRBIR RER T =7 —ADANERESHNKRET D,

BEETILDTANYED - BRI RAE (ER) EMBREHE D M (51X 81 L300(s) 1Y, TE)

P o
0.1 W T ¢ e 7 |3
5, N B - g 22,0
Bree 4 s L e 14.67
o o 175

3.67

i

o — Iv.%35. b5,
R P EABRT10-1 3




$E378EIBEERA (H28.7.8) 179
f‘gﬁﬁj\*ﬁ BE#1-1 p181 FiB

I.584F 4.5 EFFHHE 4.5 4 FEHEEORENSDE
4.5 4(4)FEH

K%

K EFANZDWT, TEREMRBETILO-11ETEEMBETILO-11IXRBBIES —ANRES—RELD—AT, THEHRBETILO-1]E
WIERIR REFRITHT—ANRET—RERY, REMBET LB TRENSDHEEESWVIEVWARLN-CEND, ZOEREFSTL .

AMOER, BREOFEESSICEZDEZENRESVO MR LB EHHLBIRFARROMERRDENICLSIDEEZOND,

B8, KETRAICOVTIE, FETIVEBICHRIRFIRRER T 7 —ANRET—RERY, RIBKAMAIEE URUBEOZRER THESA TS,
CNIL, BIRRIRRZRET HCEITHEIRRDBIEHIRICEDLDEEZOND (TRIZH) ,

WKGL T RRAIRE 7 — XD 25 BK ARTEIZE 1T 5 K AL B IR 2

(EEWEETILO-1 (FRIERFAIER :P6)] (EEWEETILQ-1 (RIRFAIER :P5)]
200: T ‘ T | T ‘ T ‘ T ‘ T ‘ E 20 0: T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ :
K 10.05 ‘4\\‘ E " 10 05 R
7] — | \ I N 7] r T
o 0.0 [t I\\)Nb | :Wf‘,f H—— (T‘A\\J‘\f/\j\?x‘ ‘//“”7&" ] fr 0. 0 ot 2 \/_,_._,_g\;
; AV~ B Saine
(my -10.0[- W . my 10 0F -
- BBk - - .
g9 gb— [ ¢ 1 ¢ | ¢ by [ og Foy ) oy 1 ¢ ] g Fog [ § 7 SR ) S T N I YA Y Y ST Y I (T SN MU NN AU MM
0 10 20 30 40 50 60 70 80 90 100 110 120 0 10 20 30 40 50 60 70 80 90 100 110 120
FF Al (%) B¥ fl ()
HED oal — =
(BEWBET ILO-1 (BIRFAR:PS)] AEEE  —150mre)
20.0: P o o ‘ ‘ ‘ . —— :25(km/s) ——:1.0(km/s)
= 7 —— :2.0(km/s)
10,0 .
US B ]
& 0. OE + — il | Jﬁ [ Nﬁ’—\yﬁ N—/ :\/&Y;;\\ <
. - e/ W il ]
L e R Kb =
20_0: R T T e S Y I T NN TN AN .
0 10 20 30 40 50 60 70 80 90 100 110 120

DwitEr



. 5$4E 4. 6 EBRBRAAETIL-ZZE

4. 6.1 = BEE

SRAETIVERLRE

EITBEIBERE (H28.7.8)
BH1-1 p73 —EMEIE

180

MOVSANEAMBEDNFHEEZRICISL-FRFFHEDRENSEEYICEE TS0, SIMBORIERRERTETILELT, LE~EEMBALORBS RV
BARPZRFICBERETSBRET IV (EEWBETIV)ERET HELLIC, REFDRESSICTEADHEENAREVERBRIORT AYEDSLLLTHENEE

EZETEDETILELT, BHHEEETIL(REHBETIV)ZHREL-,

w g

BHERETIVL(EERBEETIL)

Sliptn)
e
0 o

g 10 20 30 40 50 60 70 80-
MBIt AR B DHE |
DERE
(HEAER (2019) [T—ERHNZE)

A 4

AT RYBDHE DRFEMNS

Foa

WiFEIEETIL(REHBETIL)

> RNBRETL

Ll' T~

HEMBETILO
> MNERF(2012a) ET )L

NGHII S = )k

= NrH O e B e S F A

EEFEFETILO
BEETILORIK GER, tEH
A, IRYHA) DFREMS

- BEEROBAYETL

EENEETILO

\ 4

IR (BIREAIR R, BIRERERE) DFHENS

> BEERHORTANYBOBIERFEEEELZTE

TIL

bl ﬁu " R By
J & i &
4 e

HEMBETILDO-1 HEHBETILD-2 HEWBETILQO-1 EEMBETILO-2

> IBEOEREEEEELZETIL

. ,“.‘")’ { \
[ 5 |

gﬁ&ﬁ%{v‘“

HEWEETILO-1 ILB-2
BRETIV(REMBETIVRENDEZA B FR Mw
gg?wg;ﬁ%éﬂm:ﬁﬁ?é B-C |ZIBEETFIL 8.94
B. RERMEBMEDDE RS, £E
B ENTIRELE-BRAKERERIF | A-B-C |NEF(2012a)ETIL 9.0
(:ﬁlﬁ"{é%—‘r“»
%,f;;@”ﬁﬁéﬁg_%%gjfﬁ;ﬁw B-C |BEEEOMEAEETIL | 893

DwitEr



1. 64F 4.6 EBRBRHAETIL-2ERTAETILEAL-&RET

4. 6.1 @MIE . KEMEETIIOBEE

EITBEIBERE (H28.7.8)
BEH1-1 p74 —EMELE 181

B Z)IBRETIL-NER(20122) E7)VE, SITERICRONEFHERDICEFEIRT AYEOMEDFENSHEERDRRSSICEADHZEERFATIETILTHIEED
(2, BHLETLAREICHI D TRBRABDELGMRERIETH(ELLD)ETNTIHILERFA, BEMBET VA CERBRHAET VELTRERTEEELT,

B HEEEOHEAEEETIVE, SITHEEEKRELT, £RFEE (2002, 2016) CRENSFHENSOEEAZEERAL-IGEOEEEZRATEIETILTHY, TL—FERADORIK
PINMEOHWIREFZERTETIILTIEENCLEZRFER, REHMBETILAOOEERMATTIVELTHEM TEEELT:,

B YUE,D, BEEETILOHFE, THAMAKREETOMEISERT 2 EOFMAVSEEREETILEL .

BEFERSBAETIL BEEWRETTIL
/ b EHEHOAT RYBOLE QNS AT AYBOMEORE, BIEEEEEO TR, S

> TIIBHRETIL
[B11thENERIERH]

/ - BV OARR
- REFIIEESOSH AR HED
R

ML A RFEE R D E |

HEERFAETILD

> MERFF(2012a) ETIL

> BEOERFEEZERLEZETIL

HEMBETILD-1 EEHEETILD-2

DEIRE 311 EDHFET > BHE; X ! =ET
(B A5 (2019) - — SN E) [: . ;&’fﬁﬁ —é AH] - EFRAORT SUEOREFEEEBLIET I

EBBHARAETILO

- BV OERIKR
- REFTRIEB OB RIK T

> BEEREOMEEGEETIL
[B11thENERIEH]
- REVOERRER
- REMAIEEE O RKER

EERIATETIL

BEERHAETL
HFET L1 REHBETILO-2
o REEFLOMR GER, BRA, T YR OFHAS BRARET 0 ZERRET L@

L N 5 o VO3 = o

i J i

& L i ¢ A i
\ \

s

HEEMBETILO-1 HEHBETLG-2




1. 54%F 4. 6 EBBRAETIL:

REME

4.6.2(1)

B2 488
s

HRAETIVERAVLRE 4. 6. 2 ERBRHARAETILOEIIIERETIL)

HEI78EIEERE (H28.7.8)
E¥1-2 p74 —EELE

182

BERBRFRAETILO (BE) Bt - E A0 EET )L (ver.40) i
| e e e (BEZ0—]
|‘j§ NEREOT YE MEREDT XS W E O
I o o] o[ 20 o o00s] 352 o — BEH-EMTAOBEET L (verd 0) ZH S,

: AT ity a1 — 4E, WELBFSITOVTE, REREHE
ti!l_ﬁ?jl 5| 15| 20| 20 1157] 1265 19.87] 33.62 DOERS, FEMEBELTNTIRGEL-EAEIRTE
REBEH T of_szi] 852l s08s DEBEBHELT, OkmhrSIkmIZE R,

0 5 5 5 1.28| 498| 427 1.95
Jom 0 2 0 0 0.59] 1.94 0 0 ¢
0 0 0 0 0.62] 0.14 0.2 0.01
2 WY RYBOHRE
S L —REMEMEALOE RS, REMELZATER
FTRYER BLEBBAERERFICERT L8 1THER
MIsE RYBERE,
I | !
/ ‘ : ZIEE OBREORHR
i Z }
HREHE ST HREHEDH
#Exd H#T@
g/ T A—% BEHE REME /85 A—4 REHE HENE
AU ZFa-F Mw (logM,—9.1)/1.5 8.94 FEME 0 ) BEH - £ (ver.4.0) % 193
L ELEE S (km?) BRI - 15T (ver.4.0) 100,000 BTE ERRS d(km) RILEA(2011) 3
FEHEARETE A0 (MPa) | 7/16-My= (S/ )32 2.47 tE& A §C) e - A1 (ver.4.0) % 14
Rl 3 1 (N/m?) | £RZE%(2016) 5.0 %100 +TRYH 1) B - A1 (ver.4.0) % 81
THTRYE D(m) RALE N (2011) 6.43 BRKTRYE Dw(m) | BALEH(2011) 20.00
HET-AVb Mo (Nm) 1 SD 3.2x 1022 FAREA L T (s) RALE A (2011) 60

% USGSMDWphasef /I N\—Ua U BHTICEK B E—AVRTUVILER (BRAHN=X L EMI193° |, BR14° |, $RYAFRSIS )ESHBLTHRE,




183

. 654%F 4.6 EERIATTIV-2ERTATTIERVV-RET 4. 6. 2 EERAAETILOZIIIBRETIL)

4 . 6 . 2 ( 2 ) 5&5)?\ q:% 'HE 0) q:ﬁﬁ 75\ é 0) %f%: $EI7BEIBERE (H28.7.8)

HM1-2 p75 —EMELE

ERSNDEF - M E AP ENS, KTRVEDOMEFERRREEZONDID, MIRMEICHOENFET Al Rett (RN )
EERBLIRAEREREL =,

EHEFACDOLT, RETILIE, STBEICBITIEBEFDHKIBRREZEZBEHTIETILTHALEZEELT, EHEHNDBEEHATHE L,

5H EENEE
g | 2% dLAHI10km, £920km, £330km, #540km, #350km,
HR | BAKI10km, #920km, $I30km, £340km, $I50kmASH)

1 kFRYBouE

(BREME)
EHEHD
o - EEE
14 Is
1 \
gy / ) I RV~
vy S #910km, #920km,
- Kiing A #930km, #940km,
#950kmFS Ef

Slip(m)

& 10 20 30 40 50 60 70 80~

KIRYBOLIEDRHENSDRETEFH
(HhEAE R HELEAER (2019) (C—ERINE)

ERRAATILD

DwitEr



1. 54F 4. 6 EBBRtAETIL:

B/ 488
s

HRAETIVERAVLRE 4. 6. 2 ERBRHARAETILOEIIIBERETIL)
4. 6. 2(3)FEFRAERLRE KEZLFA

184

$EI7BEIBERE (H28.7.8)

&H1-2 p76 BiG

T L RSA— AR T 4 H R

] E#EmE

[ | REZ—R(BA~HIS0kmIEH))

0

100 200 km

‘ “L;J
o
v

(BEfI: (m))

INSA—ADTEEE 15 25 K= 15 2:35

" BowalmE | EokO | EokO | Bk | gokOo | gokB8 "%
g HTE HIE HTE HTE HTE
bt ~#50kmFS & 10.29 10.13 10.15 10.15 9.46 9.38
L ~HI40kmFSE) 12.41 12.11 12.15 12.14 11.09 11.20
L ~HI30kmISE) 11.85 11.71 11.73 11.66 10.69 10.81
L ~$920kmF& Ef 11.84 11.56 11.58 11.58 10.79 10.80
b~ 10kmFE & 12.16 11.82 11.88 11.88 11.19 11.16
HAE 12.46 12.22 12.21 12.16 11.57 11.52
EAAE10kmIZ ) 12.69 12.35 12.31 12.29 11.80 11.68
EAAEI20kmIZ Y 12.90 12.59 12.60 12.62 12.27 12.10
EAAFI30kmIE Ef 13.83 13.44 13.41 13.39 13.26 13.09
EAAFI40kmIE Ef 15.07 14.23 14.35 14.37 14.39 14.06

EAAFI50kmFE Ef 15.89 15.00 15.22 15.24 15.22 1478 |RESY—R

r)

(W]

BEHLEATRYUBDORE

&

IH. 25,565,

RILEA



I.

FA4E 4. 6 HEBEBAATETIL-

4. 6. 2(3)FRTFRIFTERR KA TR

EERMATTAEAVRE 4. 6. 2 AERRHAETILOGIBRETIL)

185

$EI7BEIBERE (H28.7.8)
&H1-2 p77 BiS

(BEfI: (m))
/\7}_;;@]%@ g fi % h%zk)n {%Zk)n

FE~FI50kmFE Eh -6.99 -7.00 -6.89
Ft~#940kmFE Ef -7.09 -6.88 -6.97
FE~FI30kmFZ Eh -6.08 -6.29 -6.08
FE~$920kmFE Eh -5.28 -5.21 -5.31
FE~F10kmFE Eh -6.71 -6.82 -6.74

£ -8.02 -8.02 -8.02
RA~F10kmIEEY -8.25 RET—R -8.16 -8.34
A~#I20kmTE B -1.77 -7.80 -1.75
BA~HI30kmTE B -6.75 -6.88 -6.72
RA~N#940kmIE B -7.08 -7.01 -7.05
R~ HI50kmIL Y -7.49 -7.42 -7.52

T RS A— AR T A FEE
[ ] EEmE
[ ] RES—R (EAHI0kmISEY)

0 100

200 km

20 i
v

w7

219

}\_,,/ﬁ‘j// /y
ST L
N L £ i
50 kS “ 7 ya ¥

&) b\/‘/ o “\x\f /ﬁ . j, P f / J—} /§
g T
A PR

- J <

e
(oo
NI NE).

BRELEXRIARNYEDLE

P=EiEnA

b6,



1. 5%4F 4. 6 ERRERAETIL-ZERMATTVERVRE 4. 6. 3 ERRFARETILQO(REM (20122)ET V) | 186
4.6. 3(1)JXTEWME [masmma2s G270 &HI2 p78 B8 |

c HEVEORFRANRE BE-EHOMREHE NEORRENEOBRMEEEELIALN\—SaETIL (R (20122)) THS.
¢ 7—J LK BEKEE(JAMSTEC)

=T L REEKE § (A HER) I
o r—ILRBEKEH (SR [ZE7O0—]
‘GPSHEREH (ELXES) .
oﬁ%ﬁ%@gﬁﬁﬁmﬁ; B —MERERIRDERTE
F1UE o ; — #5kmAv aD/NERET Ov ($#a3:4574) THL—MEREEHIR
Bos | Rt — RE(FTRYEEE5Z5E) ELTIBD/NFEIZHE

e
Bii i 3 e 0o
W40 - 44
B
H2-3 5.0 Y
124 - 28

2 - 24

16 - 20

o WA N—2a

- vo I SR ERERER, HRERT 4, SRR T —4
* EBR rar WAy
an Booo | £ _.". ¢
Z)EFN . & - o/
?é_%ﬁﬁ__/ o ZIEEOBREOHSE
m ] ""‘ / 7 ’ 7 '/,,// f //'/‘ 7 7
FRYBHH (B HAEBE (L TE) S (AT / / / / /
ERRHAETILO - oS B s ou
E%JTG : v //’ { * /J ‘ B /]’ . /IR /il { Ny j;i
EAAR 27 (Mw) 50 ' ,// 0-60 3 //'/60—120 ) : /1/20—180 ) 3 ,,//1/80—240 ) ' /540—300 ()
BB EE (S) 119,974 (km2) A A / 2 / . i, =
W9 XY 25 % (60F =)
FHENETE(A0) 247 (MPa) —7 T
Rl TEEE () 4.1 % 10°(N/m2) P >
/. 7 P

EHTRY=E 8.55(m) T :7___/" — J/ e / .
BAT~YE 49.58(m) 23 / o /
HEE- 4V (Mo) 4.2 % 1022(Nm) f/ ; ; o .

. AEETL—rDESHREIZ / 0 EQ JP.L. 47 60 329 ) vy i 120 189 H__ T 180 24(} JFJ:“I
TRYAL) ESNTRE 1L AT | £ e = L=

. <= -« R E = (L TE) 5% (60FEFR) . :
N [NE=VAN e 5B
ZOWILE'AN




187

1. $84%F 4. 6 ERBRFRAETIV-ZEBRNAETILERAVRE 4. 6. 3 ERBRFHAETILQ(RNERF(20122) ET L)
4- 6 3 (2) 5&'5@#&'@0)71:5&75\30)%}% $EI7BEIBERE (H28.7.8)

HM1-2 p79 —EMELE

ERNDEFN - EFH AP ENS, KTRVEDOMEFEBRHEEZAONDID, WIRMEICHOENEFET A fett (RENS)
EERL-BREEREL =,

EFHEHEEICONT, BETLE, SMHRICETAEHRPOWRFARZEZBERIDIET LN THAELEZZELT, EHEFOBEA TR L.

IHH KENEEE

H#E A~ 10km, $920km, #I30km, #940km, $950km,
BEA~HI10km, #920km, #930km, $940km, F950kmFLE]

zzzzz

|- | E g smoum

| ()
_ EHEHO . .
: B

- FEERT
} I T ’
1 \
RV~
/ #910km, #920km,

'(// #30km. #40km.
#950kmFS B

Slip(m

& 10 20 30 40 50 60 70 80~

KIRYBOLIEDRHENSDRETEFH
(HhEAE R HELEAER (2019) (C—ERINE)

EBBRAAETILO

Dwmian



1. 564%F 4.6 EBBRAETIL-

B/ 988
Foa

4. 6. 3(3)FRFRTHE . KEZLFA

SMRAETLVERVERE 4. 6. 3 ERREARAETIILQ(RERF (20122) €T L)

188

$EI7BEIBERE (H28.7.8)
&#1-2 ps0 FBif

(Bafi: (m)) T RS A—RRAT A
I IORRRE AT E H)z171k?l:l H)zz;l?l:l H)zs;l?l:l ﬁﬂ;;k?l:l ﬁzﬂt.j:zl ) — :%ﬁﬁﬁ

RE & & & ¥ ¥ [ ] (RET—R NI4T E))
JE ~$I50kmFE Eh 11.98 11.79 11.76 11.75 11.59 11.54 .
JE~#940kmF5 B 11.24 10.91 1092 | 1097 | 1075 | 1072 J;s “
I ~#930kmF5 B 11.86 11.62 11.66 11.68 11.11 11.17 | f
JE~#20kmFE B 11.59 11.40 11.41 11.44 10.84 10.95 m
FE~#I10kmIEE 11.68 11.42 11.39 11.33 11.16 11.18

Hie 12.61 12.18 12.18 12.14 12.00 12.01
B~NFI10kmIEE) 13.52 12.98 13.05 13.09 12.93 12.81 m)ﬂ
B~FI20kmIEE) 14.92 14.55 14.50 14.50 14.18 14.17
B~FI30kmISE) 16.45 16.15 16.11 16.08 15.45 15.43
R~NFI40kmFE B 17.54 17.15 17.03 16.92 15.93 1586 |[REZ—Z
R~ #950km¥5 B 17.49 17.00 16.87 16.71 15.31 15.31 ﬁ@f

§ RR\ < S G5

BHLEATRYBOME

DwitEr



I.

FA4E 4. 6 HEBEBERATETIL:

4. 6. 3(3)FRFRIFHE  /KGLT [

B2 488
=

HEETAEAVELRE 4. 6.3 ARRIAETILQ WM (20120 EF L)

189

$EI7BEIBERE (H28.7.8)
&#1-2 p81 HBif

(BfL: (m))

/\7}_2?%@ 25 Jkn % 1%22}& 3%}2@
Ft~#950kmFE Ef -8.22 -8.27 -8.23
FE~#940km IS Eh -8.50 -8.46 -8.52
FE~#930km IS Eh -8.91 -8.83 -8.92
FE~#920kmFE El -8.95 -8.89 -8.96
FE~H910kmFE ER -8.67 -8.63 -8.64

HAE -9.15 -9.03 -9.16
A~ 10kmIEES -9.14 -9.04 -9.19
RA~F920kmTSEf -9.61 -9.48 -9.59
R~ FI30kmFS B -9.84 RES—Z -9.80 -9.82
R~ FI40kmIEEf -9.69 -9.64 -9.66
B~NHI50kmIE Y -9.08 -9.03 -9.10

T INGA—RR AT 1 EH
[ ] -EEMEE
[ ] G RET—R(BA~H30kmTEE))

19

- S
et
J2AN
-l
e
Ny

| % N,

/

—30

BELEAT RYBOEE

&

IH. 25,565,

RILEA



190

I.5%4% 4.6 EHRHRAETIL-BERFATTLVERVRE 4. 6. 4 FERFHRET IV EIEZROMEEEETIL)
4. 6. 4(1 )EQEE*EEE(‘I /5) SE378EFER G (H287.8)

H1-2 p82 —HMELE

" s " " ™ " ,: N ")‘” " ’7"‘“ ”” VE o " . u:—-é:u—-—-T—“‘m“:” [EQE?D_] 140" 142° 144 146"
e <o Lot e | eEBETLORE /
T I o S 201 F R A AT EPEORALESHIS,
‘ e ' I T ARFR(2002) FTRSNTVSHERERKD _
BRETILEHEES, “
. 4 5 /
BIRYEDHRE
REMBUEDOERS, RERBEZRNTRE
LI-8RIEREBIFICHIRT AL THRRMNIC
TRUBERE,
A ST e £EEOFREORER 1 P
%EEEE iﬁ",ﬁ&g;}]%ﬁ?ﬁ & 10 20 30 40 50 60 70 80~
TERFAETIL (BE) R A AT FEEDERE
(thEREMITHELERER (2019))
TRENE BREEEDRREET IV
. 18964 BA = BEHM IR (£ KRR (2016) DI RYBEHWIE) ER—REL, BEIC
P ERORENRERSNTUELVEE ORI HICERE,
4815 1793 D E K (L KFEL(2016) ETIL)
SEHE6 1978 FE MERF (X KRFEE (2016) ETIL) EAN—REL, HEFERTHEEARE (2012)
? IZ&PEWEFREEIMET LZBEAMBRSIZIERELTEE,
4Ei7 1938 ;&K (EREIZ A (1989) BB IF Fh EET )L, M)
EHEF~EESRT 8694F D EF (£ (E A (2008) ETJL10)
I S e A N BEITEROEENSERINTOENCEAND, BRBELNEHTRELERK
RERABRBRAVERS | mieoises =R REARE.

DwitEr



. 845 4.6 ERRHATTIL-BERMAETLEAVN-RE 4. 6. 4 BERMATTL BEzromaesrL) [ 191
I_I_I
4 6 4(1) E*EEE(2/5) E378EBEERE (H28.7.8)
BEH1-2 p83 —EMEIE
B EE/ S A—4)
W 7883 W EiE5
BB/ NS A—4 BREHE REE BB/ NS A—4 BREAHE RE(E
AN ZFa-F Mw (logMy=9.1)/1.5 8.50 AN ZFa- Mw (logMy—9.1)/1.5 8.36
M =EHhE =h A
R L (km) ‘;?igég@jfﬁ 210 RS Ltkm) | £A%%(2016) 210
s T = Wkm) | LAZE£(2016) 70
g W (km) T R¥£%(2016) 50
il ey | ERER(2016) 5.0 X 1010 %2
il i 2 ey | TARER (2016) 5.0 10107
ITRYE Dom) | EEFIZH(2012) 6.00
L= = H
TRYE D, (m) = EF T H (2012) 13.50 HE Tt Mo(Nm) | 22 LWD 241 x 107
HEE-AVb Mo (Nm) LWD 7.09 x 102
? il “ EM 6C) EE(FEFH (2012) 205
FEA] o) BTN (2012) 190
== W L igigEs d(km) T K%E£&(2002) 17
W L igiEs d(km) T RE¥£(2002) 1
(RSN §C ) T ARE£(2016) 15
RSN §¢ ) | TKRE&(2016) 20
TRYA AC) T RKE%(2016) 90
ERQDN: AC) | £RE=(2016) 75 —
- FARXEA L v (s) | THEE(1986) 60
FARXEA Ls T (s) FHMA (1986) 60
X1 BEMTRALGEDBIMEE 4L, 35%10'° (N/m?) THEHS, EFRMEBOFH5.0x 100 (N/m?) [ZERTE (EKRFE R (2016)),
X2 BMTHRELIGEORIMESRE X, 7.0x1010 (N/m2) THHH, BEERHEDT=85.0 x 1010 (N/m?) IZEZ7E (X RE¥£(2016)) ,

DRk



192

1. 84% 4.6 ERBMATTIL-EERARTTEAVRE 4.6 4 EBRARTT IV BHEZROBELETIL)
4.6. 4(1)EHEBME(3.5)

$EI7BEIBERE (H28.7.8)
BEF-2 p84 —EMEIE

B EE/\SA—452)

W 78156 W fEiE7(ERIGI)
BB/ NS A—4 BREHE REE BB/ NS A—4 BREAHE REE
AN ZFa-F Mw (logMy=9.1)/1.5 7.74 AN ZFa- Mw (logM,—9.1)/1.5 7.94
=h O e
Ex L (k) fﬁizgggg:g; 5 RS L(km) | {EBEIEA(1989) 100
kil g Wkm) | {EREIEAN (1989) 60
g W (km) T KRE%(2016) 65
Bl ey | EARER (2002) 5.0 X 1010%1
Bt 5 ey | ERER(2016) 5.0 X 10101
FAYE D(m) | EEFEA (2012) 3.45
JL = F=::k4
TRVE Duo(m) | EEFIEA(2012) 3.00 HhEE—Aub Mo(Nm) | uLWD 1.04 % 1021
HEE-AVb Mo (Nm) LWD 5.07 X 1020
= il a FE A 0(C) {EBEITH (1989) 205
FE A () EEIEZHN (2012 205
- Gl ( ) WriE LigiRE d(km) {EBEITH (1989) 20
WrE EigRES d(km) T RE¥%(2002) 25
a - = HES 5C ) | tEBEEA (1989) 20
tEf A 8¢ ) | £KR%E=(2016) 20 X =
TAYA AC) | EREIED (1989) 90
s‘L A o ﬁlﬁA N
TRYA ) | £KRE%(2016) 90 S XA L e (o) <8 (1980) 50
SARXEA L T (s) FHH (1986) 60

X1 BMTRELISADORBIMEE L (L, 70X10 (N/m?) THEHA, EBEIMED-H5.0% 100 (N/m?) [ZFRFE (ERF=(2016)),

DwitEr



1. %A% 4.6 RRRHMATTL-RERNATTLEAVLRN 4 6 4 RERNATTL BEzROMaETTL) [P
4. 6. 4(1)EXEME(4.5)

$EI7BEIBERE (H28.7.8)
&#1-2 p85 —EMEIE

B EE/ S5 A—450)

W 7 (REWR )

B EREF~ SR

BB/ AT A—% JEHE HEE g/ S A—4 REAE HEE
AN ZFa-F Mw (logMy=9.1)/1.5 7.84 AN ZFa- Mw (logMy—9.1)/1.5 8.61
R Lkkm) | {ERB&IFA(1989) 100 R L(km) [ fEFT(EH(2008) 200
] W(km) | {ERBRIZH (1989) 60 e W(km) | {E4TIFH (2008) 100
il = ey | ERER(2016) 5.0% 1010%1 e ey | TERFR(2016) 5.0 % 10101
ITARYE Doaxm) | EEFIEH (2012) 2.40 ITRYE Dpo(m) | BEEFIEZAN(2012) 10.50
HEE-AVE Mo(Nm) | ¢ LWD 7.20 X 1020 HERE-Avb Mo(Nm) | ¢ LWD 1.05 X 1022
ER[ 6C ) | EEIEH(1989) 205 EM 6 ) | 4EMIEA (2008) 202
BTRE E#gRS d(km) | {EBRIFA(1989) 20 BB LIRS d(km) [ fEFTIEAH (2008) 15
fER £ 8 () | tkEBEIFEA (1989) 20 taR A 6 () | EMIEA(2008) 18
ERQDb: AC) | EBEIED (1989) 90 ERaDb: AC) | ERTIED (2008) 90
FARXEA L T (s) +EH (1986) 60 FAXEBA L T (s) +HE (1986) 60

X1 BMTRELISADORBIMEE L (L, 70X10 (N/m?) THEHA, EBEIMED-H5.0% 100 (N/m?) [ZFRFE (ERF=(2016)),

DwitEr



1. %A% 4.6 ARRHMATTL-RERMHATTAEAVLRE 4 6 4 RERNATTL GEEROMaeTTL) [
4.6.4(1)EME(55)

$EI7BEIBERE (H28.7.8)
&H#1-2 p86 —EMEIE

B EE/\SA—4@
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£ ANy =Fa-F Mw | (logM,-9.1)/15 8.50 o (Nm) Mw
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= ik fh =
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A =1
At by | EER C016) 5.0 101051 LGy 104X 107 794
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FEI78AIBESE (H28.7.8)
&H1-2 p89 HBif

WEEHE/ SA—FRE T O GEM SRR BEE-5° | TU—MREME  £4-10° )

(BfL: (m))
ITA—FDEEHE " 125kO | 288Kk0 | 38BukO | 186#k0 | 2-38#kO
Es A +RUYH SR HIE HIE HIE AIE HIE =
HE—10° 15.52 1455 14.39 14.35 12.96 13.01
H#E-5 e 16.26 14.87 14.69 14.61 13.19 13.27
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a4 A 4+~ BRI HIE HIE AIE DL B L]
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Hi#E—10° 14.77 14.28 14.37 14.39 13.44 13.49
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[.5684%F 4.7 REFRREZRICEATHTHEETOHMRDORIE 4. 7. 2 HIEEE R34 po0 I8
4.7. 2(1)FRER(ICEH T S50 : R DX A AHTFD 7D FE
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1. 648 4.7 Z2ERFEERCHTIHMMEZOMNEDORI 4. 7. 2 HILEE
4. 7. 2(1)REICETAFM: BAREZ QL OHEEE(1.73)
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Miura et al.(2005)D B35 I8 :H DOPFEEREIZEINIE, iBEE SERIDF925km D EEH I ZPRKEE3km/sK G D IMANTFEET 5,
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BIREHLYBEEICREONAMIEKIE, EBEHICRIN > TERDOFEBEL ADEREEEZE LTS (Tsuru et al.(2002))
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Hasegawa et al.(2012)|[Z& A3 11ERIE DHMELTIZENIE, S1HMEBEREROTL—MERME LGB SFEAIZFI5kmBEN-CIBE TRELT
AV

F7=, Obana et al.(2013) [k B3 ITMETRELIRYZFELEEHIZE TA2RENHICEINE, LBOTL—FRIZEITHHEL, EEEMNSEERIZ
945kmBENT-RIE TREL TS,

XERRIFE (2014) (X, T3 11HEDKRICKEE--BEEHAEDTL—FMERT, AEDRIZELIT/MEEDFENRONLGN LK, FTTEHEMN
HBEBEEBERN RSN EEZRET S, 1ELTINVS,
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4.7. 2(2) R IXMRBICKYRET DR KORFIEICEAT LR (2.72)
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4. 7. 2(3)FEH

(1) RE(_BY S ST
- FEBFIZAVICEDONSGREDOREEES, BREBELVICHLEROHONINEINE, MEHOMBEEEDERANEETL,

- BREOKBR, BRBELVICK, BB IAVICROONIBRD DKM B IFELGZVLOD, FINEREISEMB U ADERIBEE

BIHMAMAENFRT ST

- BH, LREEREER, MBEBEICETIMRE, EVICHEZHRAS, BB 7RVIEROLONIDBEEELRKRIC, TU—MMERE
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1.584%F 4.7 FERELEERICETIHAEEENMNEDORIR 4. 7. 3 BEFHE

4. 7. (N RFDODHMREDINE
Nakata et al.(2012)[&, 150m% ) yRDEMT—A2ZEIC LIz BRI BTN S, BXREBZAVEDOBEMBICIXEREFHEICHICTIED

WHABREFHEA DT HELTLVS,
055, S1HMEE, EFRAFEIMNMOXME DB EEARE TAISERT HIRRGBEZEMBAFSHL-LOELTND,
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