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Was the submarine landslide which caused the 1998 Papua New Guinea tsunami detectable by a
seismograph?
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Ta—FIT7OBEMIARD(ICSVTE, REEULEOXMADNOEILRG >EAIgEMREZ SND. Tx
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Landslide model of the 1741 Oshima-Oshima eruption
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Re-estimation of damages in the Miyako District Okinawa by 1771 Great Meiwa Tsunami
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Accurate measurement of the tsunami heights of the Kanpo Tsunami of 1741 caused by the
volcanic eruption of Oshima-Ooshima Island on the coasts of Esashi and Matsumae districts,
Hokkaido
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Fig. 1 Height Distribution of the tsunami caused by the volcanic
eruption of Oshima-Ooshima in 1741.
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Tsunami heights of historical tsunamis based on the “Japan Tsunami Trace database” and
other tsunami trace data along the Pacific Coast of Iwate Prefecture

*SHE X %A FEL NEB EL SH EAR. BE A B At #s B, LK =P R
EB'. A+E BEX'. mE =E'| AT 8K tE 5%

*Keita Takada', Hidenori Shibata?, Atsushi Odashima?, Kentaro Imai’, Yuichi Ebina‘, Kazuhisa Goto*,
Shin Koshiya®, Hidekazu Yamamoto’, Masanobu Shishikura®, Atsuo Igarashi', Toshihiko Ichihara’,
Hirohisa Kinoshita', Tetsuya Ikeda'

1. EEREREHRINEH. 2. EFRELEEERHIIR. 3. BFMEAREE. 4. RIEAXZLERNZERMART
Fi. 5. 8FKPEITHER. 6.FEERMBSHTER

1.Fukken Co.,Ltd., 2.River Division,Department of prefectural Land Development,Iwate Pref Govt,

3.JAMSTEC, 4.IRIDeS Tohoku University, 5.Faculty of Engineering, Iwate University, 6.Institute of
Earthquake and Volcano Geology, AIST

FLSHIC

EFRTE. FERIEICEDSSEBOBRRAEEICL (T, BECEFRAFEE O OEROBEOKER
REBRT SO DERBEMAEE FR25FE~FR2IIFECHNITREL R, COPRT NERRIHNT—5

R—Z | FT— IS LURMXECHRESNTCLVBIERERORN T — e RBIEL. EFRAFCH(TIEE
EROFEREOLRET O,
iT\HF%M&MHCE%L\%%ﬁﬁ%?ﬁﬁuﬁiﬁibﬁﬂjwiﬁﬁﬁ(mnﬁ%%ﬁﬁk$ﬁﬁ%
. 1896 FBR =K. 1933FRN =K. 1968F -+ HthER. 1960FF VFEK) (CDVT. HFEK
BT —5R— ZJ DTF—IEMXAICEFT U, RIC. BFROMXBIOEBRERAEZHE L. Sz i
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The effective PML absorbing boundary condition for linear long-wave and linear dispersive
wave tsunami simulations
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TAIRHPERES, WHRPEIARYIBREEOD—ETHSD. 2L, BRIGBEOZEAHERNEBEREICFET
IEBENDZEBHND & € DI EMBELEFBANDHIE EDWREI(CHERL, ABELABOH DUV THMEIE
ZEALCZORBEBRREIES, CLSEHEAHS. CR, 2HFRORBEREIEIMEO IR IE
REDRRKDEVTHD. BERICHITIERVERETINS, COXDCHAAMRICKIDIHERDDEEEL
TREAAICIEDIRMNDBERBRIE D ET, RINNER & NEREE E DRROREHRBMNREN(C(F0(CE
D, AIRFSEOERENRACHFEITESCENRINTULDS

FTF, BEEROERETIVICCOPILEERALZ. BERKOEREZERT EGHENCEBAHERDS
5, BHAEAORSEKFE 2 AAICHEL, RAMIDOBRAEICENZNHELFBICENDDEROH &
BEIEZ. R, BEMEEOERETILOBSCIE, DEZE TS ITEHAMNOSRMIIENEEFHRER
(CIBNDES, ZOFETEIPILEBBRTELL. Z2C7T, RINEREHIA T DERMOENMIICEN ST
RRCNSLKEZIEHBEEFHZICEA LR, RIMBERINYIOBEBMETIIIGEEROPILIC, REIDEEEE
ENEHED TIIBRE L DIFEDBIRARERIC, ZNENLEHSMNIERINDLSICEERL T, LM
PMLEMAZEER L.

BEY=a1L—YavICKBDEEE

iz (CRAR U IRINMRER G &, SBMERIE S AR BADREDBEMEE R D2DNDER >
Sa1L—Y3avTRIILz. ROESH(C, BREABTEIKALSN S Sommer feldDMEIFLG L, EREEER
2TV VEVTEBERT IRV IZFHFO_BEERAV\ =1L —YavETo>lz. HRETHIED 2
&, EDLVEERERVAIRAAFEELLEVYZ 10— 3 VERESREE L TRV,

B ERNE S IRENBEMEE 55N I Z 1L —Ya VBRICHVLTE, BEFEOPMLICLBRIIBRSE
HFRE>EERVWMEEERURZ. BERGICEDCIRIIBRFEIE, BODEBURICHT L TRE < MEELEL
Iz. ChiE, BRICSVTERMEERKEO—EDMUERE CHAS (GBI DI EERELTLDIDICXT
L, DEIEDERRENR—ETHWCHTHDEEZXOND. IRV IRGICEDKRNUERTIEIERD O
MOBREICKDEVIEVNR, BRMMADEROGEARAMERICETIOED (DN THENRBILT BT
RHoNE. CNSIETL, PILEEDKDHEFETTCERBUMEEE RUZ. EMMIICPMLEER U g
PR =21 —23a Y TERNMEERGRIF T, Y= 1L —Y3aryanEEEEFELERIISRBE & XRIHMTH
HTWEETH .
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EROBIRIBIE &R EMEZR U201 ERIGEROBUEETE
Simulation of the 2011 Tohoku earthquake including rupture process of seafloor motion and
wave dispersion

RIR RE. EE RT
*Yoshinori Shigihara', Yasuko Hiwatashi’

1.BEAER. 2. REBFAF

1.National Dedense Academy, 2.Tokyo University of Marine Science and Technology

The 2011 Tohoku earthquake tsunami gave us a lot of physical data to study the generation process
of mega-tsunami. After this event, tsunami scientists tried to make an initial tsunami source model
by using tsunami waveform inversion analysis, so that some of models are used for the tsunami
damage estimation in practice. Although a number of seismic source models also have been derived by
seismologists by using geodetic data, teleseismic data and strong motion data, few studies used
their models for the tsunami simulation. It is generally believed that fault models, which are
determined by the tsunami inversion analysis and by the seismic inversion analysis, do not
correspond with each other, however a series of phenomena such as earthquakes and tsunamis should
be expressed as a single model. In this study, we conducted a numerical simulation of the 2011
Tohoku tsunami using the seismic source model, and discuss an importance of considering rupture
processes of seafloor motion and wave dispersion effects of tsunami propagation.

In order to describe tsunami generation from detailed seafloor deformation, we adopted the seismic
source model by Yagi and Fukahata (2011), which is estimated the rupture process from teleseismic
P-wave data using the newly inverse method that takes into account the uncertainty of the Green’s
function. This model provides rupture velocity and rise time to prescribe kinematic seafloor
deformation with the planar fault model of Mansinha and Smylie (1971). Tsunami waves are computed
using the dispersion potential model (Shigihara and Fujima, 2014), which is based on the staggered
leap-frog implicit scheme; dispersive terms in the equation of motion is solved separately. The
grid nesting method that we newly developed for the dispersion potential model are used for the
bathymetry dataset with three levels of grid resolution (135@m, 450m and 150 m). The computed
results were compared to the time history of the sea surface elevation observed at GPS buoys where
are located along off the Sanriku coast. Considering the rupture velocity and the rise time makes
the tsunami generation process slowly, and contributes the reproducibility of overall wave
profiles. In addition, the wave dispersion effects on decrease of the leading wave height. The
computed results agree well with observation, we found that both of the physical processes, that is
the rupture process of the seafloor and the dispersion effect, must be considered if we want to
simulate tsunami propagation using the seismic source model precisely.

F—D—F D20NMEAGER. EREBUERT

Keywords: 2011 Tohoku Tsunami, tsunami simulation
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EBUE AMEENRE UTSEREKET —INR—IDER | HE5HOHI
Database construction of Tsunami inundation zone for large subduction-zone earthquakes: A
case of Ishinomaki City

“2F BT A =, BN 2. BR T 2K RET
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AFRAEROBRER TIRORXERKUSFERRFRAT S & (BIXE. Tsushima et al., 2009)(&. BEHEITE
ZEHBRORBBACPRAEBKMUDEEEIEET 3 L CORBERE UCIIIFECBMTHIMN. BFLE
MEPEESZEENMAL LTV RIEERERDBRE (FELDTUEL, MTRYPEESEEZENLIDAALOYT
VWEEBEBRERE L NI BOHICE. IREHCEESINSBHBEEEXMEDERZKIZa1L—T3a VER
ZHAL T, SARAFEKAUEERRKEOBERE T —IRX-EU(AIRE. A/ - FHE. 2009). BFEEED
BRI S HEDFRR/KIFNE BER (B U, SERBKFAZEARIET S ENEMTH S,

AEETE. BRRAEHEMAC LT, BRBEEXMEETRE LIEOEBRRKEDT —IR—I&EBRL
2o BIEMIC(E. BILHFDTL — FEREICME-M O LARILDBERERME(CK ST T IERERET L
(HEAER. 2011)27DZEREL. ABHENRICERRKYZaAL—YaVERML Iz, BUESTE(CIIFFFE
EREREAVTSD. HETIEIBFY 7 X1215m - KEZIH0.97). BEHTEBFT 17 X15m - KfEZIH
0.1 & UTz, #0HAZKAIIL0kada(1992)(CIDBEHINIZREEBEEA L. BRFMA(IHETETEE

B EFHCEhAS (1998) O EIBHREHE Uiz, SEE. BERKFEARAE (ARMER) DK
KuzEEBIE, VYFUIFEEBRAT B C EICKIDERRKEDERFRFEICDOVWTRETEIT D,

FoD— R DBRRKE. F-IR—2, BEH
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K[RTHSBEHRMLZEERA LI 7 — IR — RRBEERBRK TR X 7 LD
A prototype of database-driven system for tsunami inundation prediction using the JMA's
disaster information XML
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BB~ JEAMEL L (CLDRBEEBRLEENDISEE, AMBEIDEHIC, KEIDEMEHZ TR DE(CHE
BL, MOZERBLUKIINEESIEN. CDEsh, FEROBKEELE DBREARBELRERDEIEBERIZC L
MKHENSD. ¥HHS5 1 HEERBINEL, HEODEHRMANY ITI-—LELLDIHAEEICL D> THSHIC
EoTLBENND, ¥HAFTTOREEY 7L 7 LERIBRICED < FRICESD (THEL. KAKTIE, DX
REEBNELT, MBRENRE LT —IR—IARREDFRBKFA X7 LOBEETO>TVD. K
2T LOEARWLHRHITRTDENER T —IN—IERAVCERERY T LICBTVS. BERUBEY
DZF1—REBRRF—ELT, FOHBELTHVET—IR-—INSEBBELIYTUAEREL, FARRE
BTRI3. RAMELVE, BRERIARDBREDFAICEEITDOTULDIN, KX T LRERKEKED
EBEANRBILEREITETATIRICHD. MR LEICRADPMERTIDINERHDZH, TSvkT+—L
[FA—TY—XDIoruribmsE A LTz, Joruribms(IEERLE TY CICHEAINTL 3 EERIBRIEFT Y
2T LT, GISEEENHLEST, KEBROEBRAONIGE Y R— I 3RATBEERI TLD. CNET
(Z, B> I THERETBIM6.50\5M.0NT RO DE[IIARIIE RS HIREERBLUICN20ME T UAETE
#L, WESREMNMTEEESAFHENRE ULSEREKIEEER, BRET—IR-LEZ. VF
DS, $I3EREVIZF1—RICHULTEDYFUAERINEERLEOI VIOV —&FHIE
D, UZILE A LATEEINDIR[KRTHSBIRMLICE DV TITONDS. E5(C, INTIRIBEEDLMND DIE
WHARIMLTVB L, BRMEBCEINGTEEWEZS, —B, BREVIZF1—RTRERLEE, BEBEOK
KITPHSIBIRMLICIBESINTLSBREABHRER(IC, YT UABRRL, BKFHEEHI AT
Rz, HRRTREARIIFTLOFME, TS5LZIEEALCETT, BV FUAONTE, BF7ILTUILDOE
B, thEEREREHET X5 L (DONET) T—SDFEARICDVTOAHERBN T 3.

1, AAESHRBE T6EMHKEY X T LELT S — ~OEEHEERSE | O—2& L TEREINF L.

F—O—R K. BT
Keywords: Tsunami, Early prediction
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BRY = 1L —2 3 VIEROERERNTC K 3R

Feature extraction from result of tsunami simulation by applying image analysis
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BRGE Y= 1L—Y3a VOBRERENICRTRT 2158, BROBIHNSESERPEEREHEEX
FTwFTay PEELRALSND, BTEDDIONLCEFSERNE. KF/LKEE EDEE (BRAK) DIERE
FABIEHR. ZNICHARTNS VBB EE € OMEE (RARMADK) FTERBHNICIBIEIT S (38
LLWCERZL, FBRIGEY =1L —Y 3 VOBRIIBF LTESNIOT. BRHNASEHHERMET S ICHE
HICHIBIT B ENRBR TH D, HHEM(2015, Jpal)(F. FBRIGE I =1L —2 3 VEIBICKDEEERFT
BONBKUOKRIFEEE 7 LEAT - ERIUTTUIEL., BATEREC E(EIRER CER) B
TR EEHPDC. ABTE. MEBTCESKBERTHUSNSFEERVT, FREE=1L—3 V0D
BERESNBIBFLOKUNDEN S, FIEKREE DIFEHNREME IS &R LI,
HEOBEATAO—D & U THRIBREME I 31583, BBMFEETILH SEERTIC L > CRBREmE T
DFEEEATETIEEZISND, TL T 4AEEERVES TSI TV ENGABIKRFOXT 7V I 1)l
S—&IGRALURAE (BB, 1994) &, HIE GBR) REHNSKERBLLEEBOXKUSMICERUZ. 575
T VEBERALURSEE. BEDSEREICKDIN. IERE SURL/ELESEMNHHIND—A. @&t
<Wo AF 7Y T ILS—&IGAUREETE. HREEIORIERE ZUINEMETE., BEMEOSZ
DIFECLDEIFMRE RIEL 1z DRMERIBREXBTSE 2, LML, IBETREVECSEREINTS
D, ZNSERNT DL IERID T 1 LY —ZEBAIT IHNEHREINTUD,
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BABTHRE UMD S ZDOMMEDEREE T T JLDIREE
Validation for tsunami source model of large earthquakes occurred in the Sea of Japan

B BF M @R RE 851
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BAETHRE UIZ1964FEBEEEEHIME (Mjma 6.9) , 1971FEY/\U VESHIE (Mjma 6.9) , 1983FEFFK
BFESHHE (Mjma 7.1) (XL T, TNFTEAFD (2015, JpaU ; 2015, SSI) (CL>T, EMEEE 1
N—=TJ3AVIELBREFEIRDEFTIV® THRBICH T D RREMEICRET AERSNR] (LIg, BRBR
HR) [CLD2TESNTUB—KRIRDEFILLEERIC, BRKEEBET 3LODOMBET ILOREZE
I2CEle. ZOBR, DEL FEDBUCLBEHEY, RIEIARD - —ixIADETILICLBFHECHL

T, TNEEXSEEBVERSNEMN /2. ECTHIAETE, ENSOWBET VO L= EEM(CIRIE
I35, RAREEGHEREOLRET O, MO SXEZNEFEREDAKEVETIE LS, FRD
BRURERD (L, MBFTDREBAICEL D T, BERLEMENLTREER(TPIT L, KEODERHELRT D
CE(FELL. EDIZSH, Aida(1978, IPE)DFHETEICESL), BAIRIC ENE—REB TROEARFE &
STERFEDIRIELL K(1) = Obs(i)/Cal(i) DEAIFIEKE, ZDEFSDET &R I WHIREREERIEICAL
Iz.

1964 F BEHXEHMECRAL T, MERIYNA—J3aVETIL, ZOEFILLDFTIRDEZEKRETIEX
E—RETIV, IRDEBOHEETOARERISETILEESTOETILICN L CHBRETO 2. HER
AYN=TIaVTRESLHBEETIL (KET1X 50 km x 40 km, M, = 1.5 x 10° Nm, BATRDE : 1.4
m FEIITRDE 10.2 m) OFIIARNDEBERE ULRE—KEKIRDETIL (TRDE 0.4 m) [CLOTEHED
NISERREDR, REFSDEHNNSTK (k=1.65) , BRLIRDEBEREFI<HUKEDRBEBRL
(K=1.11) . 1971FEY/\D VESHRICEAL TE, MBERTYA—IaVvEFTIL, ZOETIEDFETIAR
NEERSKERLE—KETIV, EAZEZERCETILESETIVICHL THREITo> e, HERTY
N=TIVIELO>TESNEZETIL (BB 50 km x 30 km, M, = 1.3 x 10" Nm, BATRDE : 1.2
m, FEATARDE 0.2 m) N, F—K, FEIREECHEHIMWICEESDENNS N>R (k=2.42) , HER
FEOREEINEDNS < (K=2.41) , BRRIRDENNSTEBRCEERLTULS. IRDEE—KKRIC
0.5mE5XTHBE, [ES5DEFELULKREVM (k=2.80) , K=1. BEEFWREDREEZ LS<BRLEZ. F—KD
HERRE LIBEE, BRI VNA—I3VETIV (EM329°) NSEM2T°EREU2KGEFRKE (LA
BT X 130 km x 20 km, SIIITARDE : 0.2 m; FRAIKTEY X 1 30 km x20 km, FHIARDE 1 1.5

m) DEFESDOEMRJTENSTH o (k=2.01) . 1983FEEFHREAESHMEBICEAL T, WERIYN—I3aVET
W, ZO—KRIRDETIL, IRNDBOBHELETOZARNBRIZTETIVESTOET ILICH L THEE
Tofe. MERrYN—Ia Y TRESRKMBETIL (KBY X :50 kn x 30 km, M, = 3.7 x 10" Nm,
KIARDE 2.2 m, FIIANDE 1 0.5 m) B, REFESDEMNMNSL (k=1.64) , EXZIRDESE RN
FAREORBEBRLUZ (K=1.33) . LAL, 19MEQHEBE>ANEDESDERKE LS, €SV UMREE
IIRENDS.

HEE AR, XERIFAREME [BAEHME - S BRAEETOI O~ O—RICL>TEBINIL
lz. BARTOREMDERIE, RRKZMEMRFAOZERIZBEERRRY X7 LDT—FEFRTETUEE
F, YN\YUUTOREERE, IMGGDG. ShevchenkoES&A. LoskutovERIC SRV EZEEE L.

F—U—F | BARERGER. FEORIENT. B35 A —5
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Tsunami simulations toward probabilistic tsunami hazard assessment in the Nankai Trough
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BNY 3,

ZEIIMEIITRERC LEIMEETRICLTVBRSH. BEHNSKEHFALTL — OBRPZDAL T
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[z, F7L—BREFETRETIEEXISNBIEARMEY. EROBFENRE LR NMEEETREL

Izo MBS TALVOKBOREEIZ. REFHMETHRINZEENS JDOMEZ A5 J8#AMAIC6D. FL—~
EHAHFAMICIDDEHSEHICTEIL. ZOHEIPEDENSEEEREE. BEMIESEEEMEOTL — M3
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LT, B FINIZED S5, RXMES 7 T3HE. EEthES v THAE /mBitES  2ETH D, &
fz. 15BEOEEERBELADTOEEDEREICN U 2455EDILERE T IIVERE L 2o
CNSBITHREFVERFRBREERE L 2. ERENSAFEBITE—EL TEEIT S H. HFHSEE
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1350m. 450m. 150m. 50mTEERIL o, ERGBEFTOXZEAERNE U TBEEEBRRUBREZER L 2RI
BERRIERINES X, Staggered grid, Leap-frogZ=sETHELZ, BREME L TR, BETEIEEERSH
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L. BEMEEEHSE (F0kada (1992) ZAHUVTEHE LT,

COELSICEBLUEFRBTRREZ. AFORKXERKUOT -5V LEUTEFRT D, cN5DFT—F
twk(E. FEEHEORBE D PAEEMZEZR L ICAFOER/ N\ Y — REMOBRET (F

I8 - . 2015, JpGU) TRIAINBLE . BXRBNLEBHATLEANTIRTET S, SE. BLUVFBREEICH
(FleTF—IR—=OBEIEE (CERDET,

KRR, BFERFOMETOI IO~ TEEENRE UIESER/N\Y— R O—REUTERUTZ,
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Probabilistic Tsunami Hazard Assessment along the Nankai Trough considering the diversity
of earthquake fault models
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