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Grain characteristic of Tsunami deposit in Hirota bay
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Tsunami deposits in Holocene sediments on Shita Plain, Shizuoka, central Japan
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We propose a numerical method of tsunami sediment transportation that can simulate grain size
distribution of deposited sand. In the numerical model, the sediment transportation is computed in
the suspended load layer and bed load layer (Takahashi et al., 2000; Gusman et al., 2012, EPS). We
introduce two sub layers in the bed load layer, which are the active layer and the parent layer.
These sub layers contain grain size distribution information. The coefficients for the suspended
transport (alpha) and bed load transport (beta) for grain sizes of 0.166, 0.267, and ©.394 mm are
obtained by a hydraulic experiment conducted by Takahashi et al. (2011, Coastal Engineering). In
this study, the coefficients for grain sizes outside the above range (0.166 -0.394 mm) are
extrapolated and for those within the range are interpolated. We simulated sediment transportation
of multiple grain sizes ranged from 0.063 (4 phi) to 5.657 mm (-2.5 phi) with an interval of 0.5
phi.

We apply the model to simulate the sedimentation process during the 2011 Tohoku earthquake in
Numanohama, Iwate prefecture, Japan. Samples of tsunami sediment deposits in Numanohama coast have
been collected after the 2011 Tohoku earthquake (Goto et al., 2015, Marine Geology). The grain size
distributions at 15 sample points along a 500 m transect from the beach are used to validate the
tsunami sediment transport model.

For the tsunami source model, we use the one estimated by Satake et al. (2013, BSSA). This source
model can well reproduce the observed tsunami run-ups that are ranged from 16 -34 m along the steep
valley in Numanohama. For the sediment source, the parent layer (sediment source) is unlimited
anywhere in the modeling domain and the grain size distribution of the parent layer is assumed to
be the same as that found at the beach. The 200 m long and 50 m wide beach in Numanohama is
dominated by rounded sand particles with d;, (the grain size at which the sample are 50% finer
than) of 1 mm and located in front of coastal marsh.

The shapes of the simulated grain size distributions at many sample points located within 300 m
from the shoreline are similar to the observations with the difference between observation and
simulation peak of grain size of less than 1 phi (Goto et al., 2015, Marine Geology). The
thicknesses of the observed sand deposits are also compared with the simulated ones. The simulated
sand thickness distribution is consistent with the observation. The model is also capable of
showing the sediment transport process of how the grain size distribution of the sand deposit
changes over time. This kind of simulation result may be compared with the observed vertical change
of grain size distribution.

Keywords: Simulation of grain size distribution of tsunami sand deposits, Tsunami sediment

transportation process, The 2011 Tohoku tsunami sand deposits, Spatial distribution of
deposit thickness, Suspended load and bed load transports, Coastal morphology change
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Following the devastating 2011 Tohoku-oki tsunami in Japan, much research has been carried out to
identify its precursors and any other events that have impacted the country. While it is important
to gain a better understanding of recurrence intervals, identifying the limit of inundation of
these events is crucial in order to be able to estimate their magnitude and thereby improve hazard
mitigation measures for the future. However, researchers generally rely on the presence of
anomalous coarse layers (mostly sand) to identify tsunami deposits. Estimating the limit of
inundation beyond the extent of the sand has proven more difficult and can be very time consuming
with commonly used methods, such as grain size and microfossil analyses and/or even conventional
geochemical techniques.

Here we present the results of a study, where we used an ITRAX XRF core scanner, a rapid and
non-destructive technique, which provides continuous high resolution elemental profiles, magnetic
susceptibility, as well as an optical and a radiographic image. Sedimentary sequences collected
along a shore-perpendicular transect on the Sendai Plain, include the 869 AD Jogan sandy tsunami
deposit within paddy field soil, which is overlain by the Towada-a tephra, as well as possible
older tsunami and flood deposits in the lower part of the cores. Further inland, the Jogan deposit
becomes discontinuous and is replaced by mud, as also reported for the 2011 Tohoku-oki tsunami
deposit on the Sendai Plain. The X-radiographic image allows the identification of thin mud units
within the paddy field soil, which were not clearly visible to the naked eye. Analysis with the
ITRAX core scanner reveals subtle geochemical differences between the mud unit attributed to the
Jogan tsunami, the paddy soil and other mud units. ITRAX data were also processed by principal
component analysis (PCA), allowing the distinction of various units and their possible origin,
despite the semi-quantitative nature of the elemental data. In this study we could distinguish the
marine-sourced units from their terrestrial counterparts, based on their geochemical
characteristics.

This study shows that high resolution geochemistry using core scanners can provide a means to
identify the limit of inundation of palaeotsunamis beyond the extent of the visible sand deposits,
even when units are not clearly visible to the naked eye. These data can be used to draw more
accurate palaeotsunami inundation maps, thereby improving hazard management measures for the
future.

Keywords: tsunami, geochemistry, ITRAX XRF core scanning, PCA, mud, inundation limit
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A preliminary report on a flume experiment of Tsunami-generated turbidity currents and
sediment transport
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The potential and challenge of laboratory experiments on tsunami deposits
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Numerical modeling of tsunami deposits: recent advances and future research
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Field Survey of tsunami deposits in Noda Village, Iwate prefecture
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HE R UERSEERDBEHNSHSMILTUWK CEEBNETS.

AARDOEEBEH R ORIEDW(C KD, TR S WEHBEYI TEBR SN BUnit1(UTF,U-1) &, 2) MulCE
I3 REEBBOWEHBY BRI NBUnit2(ATF,U-2)[CXOE N U-131)EBENRFEZEL,2) FTUD
U-2ZHIDAATUVDREE, Z LU THEFEAICMNET DMOETELERB THOMI DFENS201MEDERIEIR
BV EHE L. TUOU-2Z, EEBBOMWEHERBYITH D, SMBELNFKET S EHSERNBERIERY &
HELE.

SR ERERARTIE, BEROM13HV2(CH (T BU-1TlEThalassiosiraBENBEENMELE T IDICT L ,U-2TlE
CymbellaBEDRKEBNMBLET 3. AL <EBEROZHVZICH(FTBU-1TIERKEBNMES L, U-2TIETBKEEN
BhEI3.COBEND,BRICHTRIU-1EU-2IBLEIT IERERHENTHR I DFHETL ,BRIFICHNT
BHOHEBRIEB T D EENEESINDS . KAUIIBTEZED13HV8(CH LTI, U-1 « U-23E (SRKEBHRBES L, 8
B BRI CREICRKEBNZCIHBE I IREBECHDC EMBASHICE > . E e, LEERRIBLAHED
14HV4d L OMSHVBIC H WV TIE, U-1 - U- 28 (TR EBNMEB S U, U-1EU- 2 TEREBREFR DZ VIR S NIEL UV
BOBESHHEDTZ.

Bt , EEEEHS S CREITICRRCLEDEAEICS T ERERIERY & ERBEEHEBRY OBENBES H
([CHE o o EEREREREN T3, AFE T ERERIERY O ERNBEHERY CEROEIS N YE I 3 RN
MmN, LHEEBEFRREHE TIEARB CH SNSRI NLEN o 2 BER &ERROEREREFR
DZEAGIFAFE - )IIFIEE - BHRREDE TR OREERIERASHEL D E.

F—OU—F D HER OER HEY
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Constraining depositional age of tsunami deposit using rip-up clast

*EE FER B KL L G ZSA BN, RE EF. 2. =X

*Takashi Ishizawa', Kazuhisa Goto?, Yusuke Yokoyama®, Yosuke Miyairi®, Chikako Sawada®, Keita Takada®
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EREBYOHEBFEAEHTE I S &, BENNEOREBRBOHEECEMERYOLE TONLETS £
THBHTEECTHD. BREBMOERBRFEAL, ECHEMRIZEAQNEENSHEHEINTLS. BEMIC
(&, ERHEBEYO L E TUNSEBSNIZEEYIC DV TENZNHRAMREZEECANEETL, ZOBICESE
NB3EREFHEBYOEBEREHEELTUVS. LA LCDAETIE, BRICLDIEAERBOFET, EX
HBEMDETHSHBONDIFERERROEREBRYOEBFRALDEERBEE VBT IA8MNAHS. ER
RRICKDBRAIOXRBEH SHUETWMOSN LRSI NEMEBYP(CEINTULREES, ZOFRE ERKIERE
YIDLimiting maximum age&E 9B ET, EREBRYDEREREZISICHWTE S LHEINS.

R, BREBYIP ORI CHRAMRREVAEZTORICIE, BROENRLEEDIRINBOSNTER
(BIz (L, Bondevik et al., 1997; Clark et al., 2011) . LH\L, B—0ERNSESNZ "(FRIIEE
BRIEDBECRAVREEF ODREFANELINDAIEMNDS. T TARRTE, BEEBYIFICEST
NBFRRIC OV THRMRRERNAEZRH . BENRE L TRBZAVSMRE, +aEXETRENE
1R O ERCRIENAIBEE R TH D .

xRS EFREMEEHT CHD. AR TIHARE BE(CEASEREBYNERIN, FRICK DR
HNBLUEBREINTULECENTEINDS. AARTITEEEBYIO LT ORKE & R BIHERYIP DOREEIC
DO THREMREZRFERAEZT oz, EHEMNICHE L 2BSttRFZFRAERRE, EAREFTTOTIS L
OxCal ver.4.2.4 (Bronk Ramsey and Lee, 2013) ZAHUL\S & T, ZOBFEGNSERAEMBICHNEE(T
7z (Bronk Ramsey, 2008) . ZD R, EHEBYIDO L TORKEBDEFERHNSHEHE SN D EREBYIDERBE
U(FAD 681~1184TH ofe. —73, MREHPDBRIANZELAEL THREICERT 3L, RBEPTREEL
BB DENMNAD 776~887L L dlz. RN STBSNIENEZRIERYIDOLiniting maximum age&E I &, 3
BRI DEREMNSAD 776~1184E 78D, BRICKDEDONIZMOESOEREFHOENTEZ.
BEDKSISEREBRMCEINDIRBBOERN S, FHEBYMOHBEREHFHNIT S ERBEFTES. &
EAMEDERNS, EROFETTEDEBYIE TOEREEBRLDE100EULEBEE>TLESES
RHdEMNRETINE.

F—O—F ERIERY). B 0xCal

Keywords: tsunami deposits, rip-up clasts, OxCal
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Classification of tsunami flows on Ria coast based on ‘source-deposit’ contained in
tsunami deposit
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SERGERYIR(ICE, BEANSERI NI FICINR T, BEETREINEOE(ICBHERURFAZTEN

3. ERICEEIDIRAF WERRFEMNED) ZIBRL, 7ARY NMEBYR(CEINDERRFOEKRERRD
CET, BKEBOER - #HBEREBESHICL, SRBOBKKRIEETTETIUREENSS. AAETIE, 5
BEFRREOEREEYOHERTNEBESHNCT I eOHCEFEEHMEZBNREFAEME U CEE

U, 201MFERIGMAREFERR (C K > THER I NISEREBRYIC DV THIESEICE D SRR 709
MEZOFHERELURZ. RIC, ARABMTREINZHGAARY RBERNICEINDRRAFOERZRRD
CETARAILHITIBEROEEETE RS .

ZREQFETIE, 201TERIG A REEhERR (CA SBEIEREBMNBEIN TS D (X (EYamada
et al., 2014) , ZOHBEZNEHE, BHELAFEHE CHREIN TV IWEZRERY (HIX(EFujivara
and Tanigawa, 2015) EAS<EHLD. MEDNEVE, BRBFEBFIHICHS TIMESLUELICHHT
SIEBEBEBYOEEICER TS EEXSND. TCTAMETIEITT, MESBICEDTHEMICHITDIF
BERIEREY CBHR - Tk - NES) O9MmEZ0OBREIF ERAF 22 ml L) &IBREL, Siths(C
HTRIERRF O (BT - KR - HEBE - XKEE) 2HANC. ZOBR, SBCHEEMHAESHENR
ERBHMIOIETRR FORHEER L. BRAF UDBR] (FERBICEDST, FEEE0.8~0. 90K FHEFE
NTHD. WRKF (RE] &, BBICAHDSTHERE?. 1~0.20KFNMFHHNTSH D, AREMICHTIH
AOESEHS M EORELICEZ<EFET S, WRAF [AK] (&, ERBICHOHT DEABEROTEFEEERTH
EEMN0.4~0.50RFE ZDHRHHET D,

EROEE) - FRREBSDEHIC, TNOOAARY ~EEType A (RTORFRIFEZTED) , Type B (&
R F DER] SRR F [RE] £8TED) , Type ( WWREAF DIK] EHFNF [(RE] #80€
D) , RUType D (IERRFESFTEVED) (CHELZ. ZOHRBRIFOEBRNS, Type AIFBVEKEE
HIHUKEBIERDEENRTEBEINZ TRV ~, Type BEEVVEKE &M% BEE (CEMT 3EKDOTRA
ERBTDIARYE, Type (UIEVRKE E|I ST RMFEREL AR &, Type DIFEEZELRKS LUK, 5l
THDOEVNIARY EDIEEE L TENETNAVE.

BAS, SHREOBEEMCHVTHEEIL 5.7 mOIERERIN S 12017 RV B (51-512) ZigE L TUL
% (Goto et al., 2015, HAMIEBEZR201SFEMSZSAEFRE) . SUIRBEE O THD201MFERILMAKFE
SEHEEEORIMTH 3. EOMDAAY ~OHEBEER (0xcalFOTSLICLBHTEEHER (20) ) (F"CH
BHc LD, S2 (AD1961~) , S3 (AD 1947~1997) , S4 (AD 1910~1950) , S5 (AD1769~1904) , S6 (AD
1713~1889) , S7 (AD 1682~1852) , S8 (AD 1609~1820) , S9 (AD 1476~1728) , S10 (AD

1469~1617) , S11 (AD 1461~1600) , S12 (AD271~1390) & ZNZNEHEINTULS.

ZORER, S1, S4, S5, S7, S8, S12(FType AlZ, S2&S10(EType BIC, S3(EType CIZ, S6 - S9 - ST1(EType
DICZENZNDEINC. 201MEERERBYEType AICDEIN, ERICAEBICSVLVTEVWRKEERZHRLT
WS (H&E - B, 2011 Tsuji et al., 2014) . AERICType AlCHRESI NI 5S4, S5, S7, S8, S12&HE
B UEERIBNTRROEESERLIEEHFSN, CNSDIRY NI, ZOEBEREREEDREN

5, BULEREESRUZ1933FBA=EEEE, 1896FA = EMEER, 1763F B hithE2

S, 161N D = FEMEER, 869F SEME R RICHL T SAREMNSS. FAERIC, Type B, Type C, Type
DICDVTEMBBFRIFERUVBCEICK > THIBOEMKREEBTIDCEMNTER. LEMRDT, HEIERITD
HRERTARY ~OBRKEREHEZEE L TERATSHS.
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MERH —ILEBaEEICH SN DR Y ~EREY
Event deposits recorded in coastal lowland on the middle-northern part of Akita
Prefecture, the eastern margin of Japan Sea

“BoE ZE\ BN Bl 0NE ®mX\ AR ET. B2 mE
*Takanobu Kamataki', Shinya Takabuchi', Hideo Matsutomi', Kohei Abe’, Hideki Kurosawa’

1.MEXZ. 2. cAttERAE
1.Akita University, 2.0Y0 Corporation

MEETE1983F5826 8 (CHAE U BREHEET, RILIBAFERDICTIAMNMBHECEDLE KSR
WEEZ(TE. COXDEMEDFTRFAESCLSLET, RMFICEFOVTEERICHEE LU TSETZHE  FED
BREEZHASMNITRICENREETHSD. BAETITON TS EEEEBYMEDO KB IATBEATHEINT
HFD, BRBEAHNSDOBEEISK DTN THSD. ECTHARIE, HE - &BHICEET SN EES, it

E S EFRHEEOERTICETZIBREREIDICEEBMNE LT, MARARESICESVLTEHERENCET
SRABEEHTLSD. AETE, MHENBEHIERMXS LK UBEHRBAX O EETERLZR—Y
VORBILELD, BEDERE U THKICK D TERSINETEUNS TRV MEBYARHINZOT
REIS.

NIERTESEMX @ RS NzAR—D o a7EBHE, UM SIEICH) IS K SEER, Eitt, WETERIN
[EEBIS LUMELARENSS. ZOHROEERERY CEMERYRIC, UTOLSEREER DDA
VY (T, EMBR LUMmE) KROS5z, LRI BIEEAD R VBRI ~FRINSED, ThI
DEBEYILLEDBRIIBEAETHS. T, THICETUOMBERBLILEEEXSNZIEREYILED
BRE S, TTEEPEAORIRBENRETS. COMBIELEAMEIEL, EECIIEYNELE EFRiD
ELUEYEENZ<BE5NS. TUOMBEIMEEERLE UIBYEEPBELE ZE(CEUHADE LN
WIEC O DVILESED, TUOHECD VILREDNDBRIIBRETCTHS. COMEBOTEBICIIWEIL
S DB E KUBARZEETN, AT S. LR TEIFHTEECEAORRBENAREEL, L5
HKI{ET 3. CNSOMEIZZNEEIBPHIBEDREHICLD, HIEREBUVKRICKL > THEBYNERE
L, ZNARRICHBLUIZ AR MEBYICRBIRTES. CCTENSAIRNY NEBYEERLEENEE
ZITH3B. EMBEMETERE L TEARRLS, —AMBEVILREFERE L TEBARELS, MEEEREYE
EZBICEBTEVSEVWNBSND. Tz, EMBOFARELEDVILLCEANLURNES S EPBAESE(C
BUEVSHENDS. MBORHENS, ZNEERLLENEFRIBRTIIHHKOTEERAZSVEEZ SN
3. —A, MBICEALTIE, MBOLSEZEDERIENRHSNEVNC NS, EREBY P EEEREY
DEBEMN S S .

BEEMBAKX | NI NEAR—U I D7ERHIE, EBOREECER LY IL ~E e U iiRiE
BYh(CWE TR E UTZERBEBY MBI ENS. ZOHIBIE Y I OBBE T MET, OEEIHE
BHCHdC &, QHEBYOTEICTTMUNMEBERE UDAALEDEBONSIEENAZTINS &, OR
WCFTERE, MXBESEMHEEBENRSNICE, OMPEYENBRET S EREDIHEARSN

3. LIER>TINSOBRBERYIE, TILhEEEE UMK OHEBY AR T SBMRIBC, BUOKRE
MO REHRILARY SHRET B ETERSINEARY REBYERBIRTES. COIRY ~EBYISH
B ORI KRBT AFEE LEWC EHS, HKHERBYIOTREE BV, E5(C, EF & fATitan
BICIES1mEENHERNEVWENRFET S ehom@ERYOAEMEEREV\EEZXS5NS. Lz
MoT, ABEMRTHRINCARY MEEY(E, BRERCIEIEBRICLDAEEIAREEVEEZS.

S, TR NEBYIOEREREZBASMIL, BEARYLEDOHRBEDIFBREHIC, 1AV MEBYID L
DLEEANDDRRABES LFUBNOZEINEEENDIFETHS.

AHEICE, MAXENRERZEE~2TEE(CHHENSZE USRS, XERIZE M (K1) ORaRHE
B¥ | CEADIFREES SLOVNEE#MEEFEALRZ. CCICEBL BRI UFERVZLET.
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Tsunami deposits and preservation potential of them in Onuma, Minami-Sanriku Town,
northeast Japan
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SERERYIORERT Vv U (Szczucinski, 2012; Spiske et al., 2013) (I, REMMDEEH S ERIERE
MDFRE - BREBREBYARET O LTERINIEELFECTHD. LEUISEEBMDRERT Y
2w )UlE, AFMBOMEPERRENSERIND (BER, 2015) . ZJIBREDORE (MEPLPEEINSD
HERORN) EERL, RERTYIvILASVRERETS. LHL, BREORB(CHITIRERTY
v LABVBETE, TOREBMBEERAKTH OIZEFRSHEL. ZDEOHICITBEICHEST, RERT
Vv )VERETS, EUKEREORENVDIEZ THES C EMARENREIT IMNERDD. T CTAHRIARE
Tl3, #EBEEITEISZINA—UYIO7EFEAL, FREEYFAENR (BSRMER=[EXE) OHER
BYOMENREDKDICELL, BECEDEONEHELURZ. ZOLT, FREBMORES LUHEIND
BEROBEBICEAT SERETOL.

AEMSCDOVT, MEYHSEHNSIHAEFEAESNCEMRBCTH > EMFEIN, TSICHICEST—:
EUKIEABNURIECH > EEREINIZ. 201MERIGIA XFEFHERERE CIBEER T IRERUY
EABIE - BETN, AFMTE—EAYF v RIVAERSI N, e, FRAOEETHDICEDC, R
NE—RIIEEZBX TIEENSKBICEALEZSLL. —F, RENI00FEDERERIC KD KANDEKIC
DUTIE, MEENS1896FDNBA=ZFEERDBRIBKUIEEBESINDM, ZNLURICKBITEKLUIEER
[FERINTUELL (RAMERIEFR, 1934 ; B4, 1998) .

AHAETE, FLYFRE, \VTrIARSTAY—RAE, UJGﬂEEﬁDE ML YFREBEE/NY
FTAIFRSAT— ﬂﬁ@ﬁrﬁwﬂﬁmm%htmjtmﬂmmr TEEL, h—YYIRBET L Y Fiih
ﬁ&ai&métimbt.ﬁﬂ@ﬁﬁkm,Eﬁ%&m?ét@hﬂ%ﬁr%ﬁﬁﬂmtTjjﬁME,Eﬁ
ﬁ%ﬁi@ét%[FﬁﬁﬁtEﬁﬁE%%bE.

@R, R"—=U20a7R(C(F, TIHNSERS, I HERY, BRIEEY, BiEERY, ATHELHNR
Mbﬂl.E&ﬁﬁ%mbm&6m,&mﬁﬁmm5mﬂ1mtu5ﬁﬁﬁ%5nk.%ﬁmwﬁ%wﬁ%@
FATHIERELIC K DEDNTU . 2120, 6-1 kaDBIERBYIP(IC(TEFHEBYEEZE I SNDI IR M
BYHREEIEL THD, FHEBRYORECZDRERT VI v IVERSTT 35 L CUROMEEHTE T S
ENRHD. LT, A—UYOAT7 - NYT 1 IAXSAT—HRERUT, BEOHBEREBEETLEE
R, BECKBIAEWL (8-7 ka) , BMIIUOWMDFEE (7-6 ka) , BWMICKBKBDEZE (6 ka) , Eith
BIEOBIIS L OME (6-1 ka) oz, 8(CTo-CuT TS (6 ka: BIE - FHFH, wm)Eém&Mﬁﬁmm
M(EDWTIE, BRARZSTEREBYILEDSEVIERZE Z < SUHEEE S )L ADEEERNERICES

N, EROMOBRNS TBEEBENSKRKEBADODZR{ENRD SNz, S KU T HIEBRN S, %@%
ZNERFBEAFIBICEDSNBIWMDBILICKSHS5ND. CNOSDIBEWNS6 kallBFIRTE & (F(EREERDAL
BICHMAFEZEL, ZNICK > TERAIC(ERZRELEMREBMERINTEREEZXI5ND. FEELICKEE
RAANEETVNC ENS, FREBYORERT VI vILEELRZEEZR 5N S.
SEIERYRICRO SN AR MEBYICE, WECBREMBENRD SN, WEBIEFERFEZSH, K
BERETIME, AR, WEREBREEXSNS. —7H, BEGHEBESINMIRETHD, BEZDXS/5H
RREDSNDIDEXKBDOIFICHIEETHSD. VWFNED)IIMEOERBYITIEELS, AFPHSERINEE
HEIND. Ee, 6 kaLIBOMEEEZERT 3 EAFMNSDERMTRES, SEEDIARY ~ (GHPLHE

B) TZEDELSEARY MEBYIMEBRIND EEEIOSNT, TNSIFBRICLDEEZERISNSD. AFKKT
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Characteristics of Tunami origin sediment at Onagawa Bay, Miyagi Prif.
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01MEIANMBIICHESE LRIt A X EHETE, FHLHNSEEBICHTI TOLVWERICH U\ TERNFEE
L. B AAFEFARRICEREEEE LS5, BBAZTE2MEEXIDEIL VY Y1 T Y s
EREXTOI IO RO—ERT. JAMSTECE EE(CY PXNBENRET IE5FEAFTERDICEEYvE Y
DEBME LEREBETRABEEERL TULD, 2014FENS(E. BIRERIIEBCSVWTREBYYEY D - REH
BYESUBERBEORHERBCODABERBK L.

Z)IEF. MICEEITIHEBEECHICUEITIHECHEIN., HROAXFF(CRHAOLCHEBENZY 7 XHET
HDo ZWINEBISEZTACELAIINE. 2HBAITHDNNDOHTHD. AN SORBIHEERYMESREH TN E
DIFVETH D, BIOMEG. EREEH-BE=SROBHERSE (BEEYILLE) « BRREHNSED
[EOMF TOMIS(FH-EEY 1 SIROBUEREE (WE~YILLE) WSBERIN. ARBIEARESHEEDER
HSHAEFSERTWREEFEET FEEENFEZL TULD, HIIRCARBDLN S DWEHEBEYIOAHE AL
EORNBEICHVT, 3ITERNESECERKXBEEREIT S ICREERB(CH >RCEMERINTL
Do COERIEDFHT. CNFETEEAEZNRESHICL TETRZEBFEOFHE (Z<DETHEHREBYNEK
BEBEDS) Lid. 2<EHE>TULS, 3. 1TERAZIEBEOEEEEREZILOERERESHICT B

. 2013 FEESDREEMBIRE (SBP) . 20FET T RXF vy VUF—YF— (555) [CLBBETAXA—IVYvE
VOBKIONTOIT7 Y VIICKBIERARERE (VCS) EiToTz,

SBPTIE. 1) BERER (BHRIR~EM) (CHUVT. Z< NEERNS KUSEE T50cm - 2m{<I5 (C BRBE L RriG I F
EISRHFEERIDENERC, 2) BHREE (KFE35-40m) T(E. FEEBE(CFETEHEEZRORNENEE
TISMHEETEEZL TLBDOAERINGE, 3) BREICRETDAEHENTIE. KF10-24nhiAFE THE(C
FITERNEONEERERT D EREFRE, FFISEET20cm - 70cm - 100cm{S i (C (FBIBVE R NE D RZENFESR
INfc, 4) REICEATIEERHE. BRICHOVTAERIMDHALUZTRERICHH L TULBSEMRBESHIC
oz,

EBEOZERZDEHICITORVSTE. AEEEICHVWTACE I Imits (93ecmMIFIREIRS @ 150NV1) o KR
22m (120cmDFFIREARL © 150NV2-2) o 7KR24m (47cmDAEIRERS © 150NV3) DR (CdH WV THIRERIZ KBNS ©
E(CRINUIz, BASSROEMEEE. REEKITET O TUSD. WFNERBIBIC(IBE10cmiZE Dl
WHsiE3dE (U-18) IMFEEL. EEEHRNAIENMEE D TUS, 150NW2-2TFU-1TEEEES
(10-12cm) (C(EHFRD~FBRIH SERINEXB(CEANV EHRIENRE SN S, &z, U-1BTMI
(10-120cm) (CIFEMBEL THRHHED(I5NBVILLERB(U-2)BRFEET 5. CDU-2BHF (60-73cm) (CIFHEBD
NILREHESR S NIz,

HEARNRIT7DOEE - 2 ERET TH M. EXN(CREMMEHEBYIOVEVERTOREEE(E. ABD
HEBLOMWERROBFUWERNDIAH. TSICERNNORERERBYEBIEIEIHET. RECEW-1E
CERERRERY) ZERdtE. CEERSEEZHERIEcEEHEINS,

F-O—F EREREY. RIE

Keywords: Tunami origin sediment, Onagawa Bay
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Preliminary GPR study on the effects of topography on the preservation of paleotsunami
deposits
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HENERECREE FECHETE I 3O, EREBYHANERINLT <, NDREINPLT VIBFE AE
ELVLTEICENEFT UL GEH, 2012) . ULHALENRS, ZOLDEAEMERTE L TERREBYHRLE
SNEVBEEHSD. BIXEZEHETH (2008) TIF, ILEFEORBEMCHS UV THE R CIEEIREE
ToTLBR, BRHEBYHIARESINEVBFAEH D ENREINTULD. RS FHISBFRDBIE(C
MO TR SINDIMETH D26, REEMERYO TEIC(TBEDRERYNSG D, CORRERYIOM
M KD BRIEBRYORERTOBREBOBENE NS, 2011ERILA AL EHNE TR CER I NIEEK
WEYTE, ABMICIERESEE(LE RITERARRI NN, BIRNEIFEOREE Z(TBENAE (IS
DLCEEHRETNTULS (Goto et al., 2011 ; LU - BB, 2013) . 2011EDFEEDBSFEERELE DAL
RIS DEERB N EE X SNBIM, AIYAREELUEVEERICS O TITERERROBIMENEEL, B
ERZ{TREEZOSND.

CDOELSIE, BREBMODMIEIBIMECASLEREEZZ(TD NS, IEBRARICHSVTIETFRNAR
DEBECHMEZIERL, HRETABMEWENIGREIT SFEORENNETHS. KRKRT(E, BHHE
BYOEBRPFREEBENDHIMENRFEDBERERESNIT BHC, AEFEFICHLTHIFRL —45 (GPR) £
BEEEIRAETL, EREREY EAENBRIC DV TR E{To/z. &, 5emx3omnT ) v REREL
BRI 1MERE CTER IS LDICHELEZ. GPRIFGAERETRIEL, 110707 7 rJLAIEZTOZ. &

Iz, E=RYUTS—THABORR (24iti5R) TREHEIZETL, HEBYMOBRRE{To/c. LT, GPREEEATHS
SNicTF—INH SIZERPEHINDM T (CTZET B3, 500~3, 000 FERID LI & SR THICETL, IBEIICKDEES
WD EERERY), TIRERY, BREBFOZE[MOH LU,

ZORR, FHEBRYOREARVEME, SEENREATUVBBRICHEL TLWSZEMBESHE
Eolz. GEENEARIBICIE, BRENLBRNEERL THDEREBYMNBARICEAT S EMT
Tre. Tz, GiEEOMEIESRREBMNE S, FREBMAFEELLZVD, FSEREBYOXBIARET
Hole. CDELSIC, WMEDEHLELE(CLDBREBNDEENEVGRIE, EREBMRABICLIDELTLDE
EZX5N, COUHABMEPRREAVCEZNICEECET I UEMRDD I EMDh L.

F—OU—F  EEREEY. G, thr—5
Keywords: paleotsunami deposits, paleo-topography, GPR
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The characteristics of tsunami deposits at Idagawa polder, Minami-soma City, Fukushima
Prefecture.

A B BB BF. R S8 BB BEL &M 2R

*Satoshi Kusumoto', Tomoko GOTO?, Takeo Ishibe', Toshihiko Sugai’, Kenji Satake'

T REKZEMEMER. 2. REAAXZFENERRI AR
1.Earthquake Research Institute, the Univ. of Tokyo, 2.Graduate School of Frontier Sciences, the
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HABEAVDOERIGMGAFE CIE, 201MERIGAXEFHMELEINS, BECEXERICLDIBEEO
ORI TUOWzZCERBEINTULS. THTEIFEHMEDEEKEIRIMADLERECED, ZDOR
BEDEL EEM 8.4 ETH >IREERIINTULS (Sawai et al. 2012) . ILEFEFICH(T B ERIERBY
ABEOFER, 869FSEHIME RN E201TFERIMARNFFhEEROMICH DTV ~FEBE(S1454FZ7EHE
HDVETNEBRMEICHSERICLDTDEERANINTSD, INSOFIIERMEREHI500~6004 & iE
WmOIFTS5NTULS (Sawai et al. 2015) .

1454 F2FEMES SV F161TFERME, 869FSHIME(CHIDT SFEBMOREEENE LT, BERE
HETINSXFH) TR CEBERYRARZ XM Uz, KAFEMI1INE(CTFHRBEENRBINSI I TA
K~RKORBE UL TR T, < 5ICEEICKREE) ALV ENSEMNS OERYIIE I REN THE
BYDOREFEREFRVECHAINS. AEMEIDTE, BECHEE - J10 (2005), &IINEH (2011), K

H - &#90 (2014) ICK > THRENMTONTULDN, WIFNERBERBOCITRIRBENTH 2. NAKRT

(&, BENS0.6-2.7 kmD1HR THEHR2.0-2.5 mOEH13OERBRIEFEL, BAXEDITIC L DTED
W, REDHS LUOBHRMREERNEERAVTEAIRY FBEORHME ZOEBBERICDVWTIRET 3.
AFEMOEENSHERYMEABEEDRE IV~ (RIRRAIARTS yn) T, ZORF(CBIFEREDE VSO T
v EB# (EV1-EV5) HSB®H SNz (RBEH, 2015, WAREZEH, 2015) . CNSDTARY SEBESE(CHE~H
KOOSR I N, {EEMEILICEELTE (Na, K, Ca) Wi0\JTE (Si, Fe, Al) OEMLYINE L IHEREY
(LU TECEANRNSNIZ. ULHUVERSEBEROAARY REB¥#E (EV1) EZNLDNI0cm T RIOEEML
HREYHRIC(E, —RBICENE LU THUSNIARIEZY YOS LOEFEHEBYRICZ<EINIMED
BAEYORBIDONRH SN, HOIRY ~NEBEE (FERLDIERAERLULE. CNEKBEE LU TTFRMRE OIZCE
POEOREEREBL TULSAREENRGS.

RIE, BIRY NBEE(ICHEBRZNERHERARZECS, FEETHOAIRY RBEATHOME E DEER
THBRLEREZRS, VY RISIRPLEAMRME, SZFTE4SERYINEERB L U\ > ITERIERY(CE
<ROOSNBEBEEE R L. TSICREDFDEBERNS, 1AV MEBYOHRRZEIVTNED. 28 mmT
Hofe. LUNSZBHDARY LB (EV2) (F, IO RY NEBEMOKEDMERED, FRIBE DIV
ENENE—DEFDODNTE—FILnmEnLlz. IRXVRBEOHEBENRAE U THDICEERETDE, (i
DARY SBELDENNICEHWEROEVE2E, TRV RZOEODRBEHRNSH > ZOEEENRHS.
REC, NMRZFERITEAVTREIRY RBEOHEBENR (xcal7OTSLICKLDHEESHE (20) ) &
RO, EV2(2AD1520-AD1920, EV3-EV4A(ZAD130-AD1440, EV5(X140BC-AD130ICTER S NIcEDEHEI N
lz. REABMOAARY FEBEEZILEFHICH TIENEBMABOBRENRT S &, EV2AF4MFEZREIMES
BUVI161EERIME, EV3-EV4IIB6OFESERIME, EVSIEZNLURIOERIERY & ZNENTLLE S NS EREMEMN
H3.

HE . AAEE XTI DL THUEREERZECIEDREPLZDRIEBREICDVT, RRAZREHTE
EYERNERREVAEZEDKRERBEE, AKRARE, BEEMREES LUCZDOMATREDH LR ICZ KL CH
HECEREVWZREZF LR, CCICECE#EWZLET.

F-0O—F RRERY. S6OFRERME. RIS DELIRK
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Geological evidence for tsunamis and earthquakes from Lake Hamana and Fuji Five Lakes
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3.University of Cologne, 4.Royal Belgian Institute of Natural Sciences, 5.University of Liége,
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Fuji Research Institute, Yamanashi Prefectural Government

Great earthquakes have repeatedly occurred along the Nankai Trough, the subduction zone that lies
south of Japan’s heavily industrialized southern coastline. While historical records and geological
evidence have revealed spatial distribution of paleo-earthquakes, the temporal variation of the
rupture zone is still under debate, in part due to its segmented behavior. Here we explore the
potential of the sediment records from Lake Hamana and Fuji Five Lakes as new coherent time series
of great earthquakes within the framework of the QuakeRecNankai project.

We obtained pilot gravity cores form Lake Hamana and the Fuji lakes Motosu, Sai, Kawaguchi, and
Yamanaka in 2014. In order to image the lateral changes of the event deposits, we also conducted
reflection-seismic survey. Based on these results, potential coring sites were determined and then
3-10 m long piston cores were recovered from several sites in each lake in 2015. The cores consist
of 2 m long sections with 1 m overlaps between the sections allowing us to reconstruct continuous
records of tsunamis and paleo-earthquakes. In this presentation we introduce the progress of
QuakeRecNankai project and discuss the potential of the lakes as Late Pleistocene and Holocene
archives of tsunamis and paleo-earthquakes.

F—O—k EREEY. SR, B ELEH

Keywords: Tsunami deposit, paleo-earthquake, Lake Hamana, Fuji Five Lakes
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Tsunami events of Nankai Earthquake recorded in lacustrine sediments along the eastern
coast of the Kii Peninsula, southwest Japan.
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RS JMEDERBEZRASNCT BLMHIC. RFEFBREFODZERKICH TN, MAZEEMLNS £
UERMDIDOMICEVWTERIERYIDAEET O e, 2013~2015FDIFE[THENN S8R, ELMMNS
138, BAMD S6ADHRIERINL. SN7ENOBEAERZFNREETV. BERTFEROMDOERRE
NEBEMATI I EEIC. BRANRY MEBYERE LT,

B T3S K Z4500FRIN SIRAE X COEBYPHRESIN TS D 2500FFIECSVTTIARY ~DOFEBEMA]
BECH Do CODIENTHEEBLWBZEFTDEMDE L T2000-2300 yBPE#91000 yBPM2[Ol, REABRLEDE LT
3@ ESEDAARY ~ERERLUZ, BNTES KZT500F0E TOEBIHNERINTSD. CNEEENS
THFEDOMBTIIREDEZRELDIEND. TAKIZ00ERICOVTITIREODATIHENDEEEHRK O TULD. C
DB T (36500, 3500, 2000-2300. 1300. 10008 &K 1F800 yBP MEEINEARRLMEE L < [FBEERF D
RU k&, MICHBIORERLE AR SEREE L2, EAMTIIHIL500FERE TOMRBE Z KL . 2000-2300
yBPICAE L EE—RDAARY R EFEELTL B,

CNS DI EREERE CAnZEEDSEENICHHE L TULBMN. BADMTHEBEREDRZWIRSNSEOOD, B
EHTEREEL TCEOEBRRBEIECEREOREZERLTU S, T, BRERSTE L TOREDEVNIH
BH ERCTETRARY ~FORBHEERINEARESICOVTIE. PEIDEKROERZRDOCENS. CN5D
MCESNCERIBRIEDEVENDTHIENRIND,

F—U—F  EBME. ERIERY

Keywords: Nankai Earthquakes, tsunami sediments
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Preliminary report on paleotsunami study in the coastal lowlands of Toyo, Shimanto and
Kuroshio towns, Kochi Prefecture, western Japan

A/l R RE EB\ BR & 78 B 0E &
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BARAFENEEESS I TRETSBRICERDELUEBONTEZ. @S TDBBEEXMMEDEEIE

([CENBLENSHSNCEINTSD, AREBIEOHRBMMET TESCENTES. LAL, SIFRAMEID
FESESCER (C (FEHMILEC RN DL, ENSHSHBEDRBOBIRBEHEHR TS EFHLL. CDESEE

SHoERBERFOEMICHSVTEREBMFARET O,

AAEIXREORE ~ S T LEMERKMAETOI IO MCH T EBRBRATND—IRE LU TERBLUE. 1]

MEAE (320144 (CERFHET, A+, BHMATOBFEMTEREL, BHR—) Y0 IAISrI—&ALE

BHIZ{T o,

FRFHE BX TIREA~mODBFEECH VTR TRTRAE THEAZTV, VILb~EERNS

BNV WBEZERE Uz, mWA+HERMX TEEST~1.mOBREEM(CH VTR TRIEA20mE

THEHIZTV, JILb~KEEFNSSEDIAY MWBZERE L. REETEIAFMX & THROOMXOR
=2~ nDBREMICH VTR TRIFERXINEI TREAZETL, JILb~MEIBEPRNSIBOARY MEER
HUrz.

CNSOERICOVTEFRERERTH D, EREADERLEEIHTHERISZIFECHS.

F—O— R EREEY. BERST. AL 5HE. SWE. S8

Keywords: tsunami deposit, Nankai Trough, Toyo Town, Shimanto Town, Kuroshio Town, Kochi Prefecture
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Sedimentary reconstructions of coastal flooding in the Bungo Channel by the 1707 CE Hoei
tsunami

*Jonathan D Woodruff', Hannah Baranes', Kinuyo Kanamaru', Davin Wallace’, John Loveless’, Robert
Weiss®, Wei Chen®, Timothy Cook’®

1.University of Massachusetts Amherst, USA, 2.University of Southern Mississippi, USA, 3.Smith
College, USA, 4.Virginia Polytechnic Institute and State University, USA, 5.Worcester State
University, USA

A tsunami generated by the C.E. 1707 Hoei earthquake is largely thought to be the flood event of
record for southwestern Japan, yet historical documentation of the event is scarce. This is
particularly true within the Bungo Channel, where significant inconsistencies exist between
historical records and model-derived tsunami heights. To independently assess flooding from the
Hoei tsunami in this region we present complementary reconstructions of extreme coastal inundation
from three back-barrier lakes in the northern Bungo Channel: Lake Ryuuoo, Lake Amida, and Lake
Kamega. At all sites the most prominent marine overwash deposit of the past ~1,000 years, as
defined by grain size, density, and geochemical indicators, is consistent with the timing of the
1707 tsunami, providing strong evidence that the event caused the most significant flooding of the
last millennium in this region. At Lake Ryuuoo, modern barrier beach elevations and grain sizes in
the tsunami's resultant deposit provide ~4 m as the first physically based height constraint for
the 1707 tsunami in the northern Bungo Channel. A newly developed rupture and tsunami simulation
for the 1707 event produces inundation patterns more consistent with historical and
sedimentological observations in the Hyuga-nada area, including flows over the Lake Ryuuoo barrier
capable of transporting the maximum grain size observed in the lake’s 1707 deposit.

Keywords: Bungo Channel, Nankai Trough, Coastal Flooding, Inverse Modeling
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Study of tsunami deposits along northwest coastal area of Kyushu, Japan

Wit K RO @ EH B
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EREBYIORE - REXFFHACEANBRIOE RME(CHSERICEAL THZTHhNhTLIEOD, &
IFBICE L IWNETE R~ TR T O ZEGIF DR,
EEZ5FNMItARE~AFEECHVWTEEBRYRATEERRL THD, COSERREBRAFRGICHIIZIRE
BRICDVTHEEZERELTLS (KIBFEH, 2014) . SEFNILTERITTERE L 12 EREBYRABEOHE
EIRETD.
SEIOFABEENMIFEFEOEE RRMHERCEE - BEMH, RIBRESEMO MEENRE L, FMLE
R—=UVTa7ERERL, XRTEGERE - @i, 1788, HEMREERNE, BELR - BUELEDRE
EEEMLR. CNSICEDE, SMBOEBREBEODHEEL 1AV MEBYIOMEEERUZER, BEmE
BT - BRI VTEBD IRy MEBYERESR L.

ERTE, ABUOBERESE~TEEEYRIC, TAY NEBYNIBERER L. STAY MMEBYMOER
(&, #962004F w1, ¥3IBVVERIEHEIND. M6200FEFID TRy SMEBYIIERE DERBBNSHED, BRE
FrvIJUr—raveaErnd. BEACITHBETEICEETIREDNEN T HZIEEDPRREVKEICER
ITEHEEEST. HI3800FEFIN TNV MEBYIIERE DEBENSIKED, Uy FIb~F 1—ViEgED—E
HESNSEBBENRHOSNSD.

SEERTIE, ABHOBESE~STEEEYRIC, TAY NEBYBERERLE. STAY MEBYOER(E
¥I7100ERT, 92200480, #2200 FERILIREHTEIND. WT100ERID 7R MERBYIIERE CREYDE
BENSHED, MANEL VILEDICED. #92200F010 1Y MEEYIEERAELC D DBERIWEBN 5SS
D, BRFErVIVUT—IavERY. FIZH200FE/IBED 1RV SMERBYIIEESE C D PREBH 57K
D, 3EDLEAMKIENTEHSND.

CNEDIRY SERYIE, FINERBITIHEBEEEEEL, BECAESUIELENS, BROTAY ~
[CKDTEBRINZEEZISNS.

RIRTIE, BET3MECHEVTINS ERABKERT IARAY MEBYIFIERINTOEWCEND, 1N
Y EBEFMEEDNTH DIEABEEMNRIEINSD. RE, HBRRCEMIBELC L DEBERIRED AR
EEIFZ, BMAR - PHEEHRPTHD
RKXTIRIFOT—IENMZ, 1AV SMEBRYIOMIBEANLE - RN LIC DV TERL, T 5(CumdL
FAEFIOGIVLORASORENEM CIRE TN TULDH2500FE/ID D 4 v 14 —N\—tHEEY (MR
m, 2012) FEDBREMELEDHRERMIT DSFECHD.

HE  AMEOXMRTERIBR SEBNPRAEFO RN L DIEEMEFERI B TULRRE U,

F—O— R DERERY. AV MEEY. SuNIEFEF
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The generation of tsunami deposit resulting from the 7.3 ka Kikai Caldera eruption along
the Ishizaki River of northern Miyazaki Plain, southern Kyushu, Japan

WA B bl X B RL Bl B BB B2, R EE°
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Many researchers have noted that the coast of southern Kyushu may have been struck by a huge
tsunami before the Koya pyroclastic flow at the time of the Kikai Caldera eruption about 7.3 ka
(Maeno et al., 2006), but there is currently no clear evidence of this. In 1996 Dr. Shinji Nagaoka
created a large stripped sample during improvement along Ishizaki River, northern Miyazaki Plain,
and Miyazaki Prefecture Museum of Nature and History have been kept it. According to Nagaoka et al.
(1991), we analyzed Holocene stratigraphy near the Ishizaki River lowland using sedimentological,
volcanological and micro-paleontological methods. Also we dated them using radiocarbon and
tephrochronological methods. We already got some information about this tsunami event as bellow.
(1) The 7.3ka tsunami deposit is 28cm in thickness and consists of medium to coarse sand grain.
This layer shows the high flow regime bedform like an antidune. Its base has a clear erosional
surface, and covers the estuary mud layer. Pumice is at the bottom of the sand layer to be compared
to Koya pumice is, on the other hand on the top include wood fossils are numerous. Sand layer is
covered in reworked sediment in the water of the K-Ah volcanic ash. Thus the 7.3 ka tsunami struck
Miyazaki coast only once between falling stages of Koya pumice and K-Ah volcanic ash. This event
can be contrasted to the first of the earthquake events of the Akahoya period (Naruo and Kobayashi,
2002).

(2) K-Ah volcanic ash layer is 44cm in thickness, and convolute lamination is observed over the
layer. As the cause of liquefaction, the second earthquake events of the Akahoya period (Naruo and
Kobayashi, 2002).

(References)

Nagaoka, S., Maemoku, H. and Matsushima, Y., 1991, Evolution of Holocene coastal landforms in the
Miyazaki Plain, Southern Japan. The Quaternary Research, 30, 59-78.

Naruo, H. and Kobayashi, T., 2002, Two large-scale earthquakes triggered by a 6.5ka BP Eruption
from Kikai Caldera, southern Kyushu, Japan. The Quaternary Research, 41, 287-299.

Maeno, F., Imamura, F. and Taniguchi, H., 2006, Numerical simulation of tsunamis generated by
caldera collapse during the 7.3 ka Kikai eruption, Kyushu, Japan. Earth Planets Space, 58,
1013-1024.

F—O—R 7.3 ka BROLFSEX R TRERY. TEEE. BR7ANVETALR, SHTS

Keywords: 7.3 ka Kikai Caldera eruption, tsunami, tsunami deposit, Koya pamice, K-Ah volcanic ash,
Miyazaki Plain
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Detection of tsunami sediment layers in southeast of Taiwan using Ground Penetrating Radar
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EROANEDRAZUVABICHEVT, BEICERUERERDS ICITEREBYMORBRARMNEL V. &
. BEOMEEE COEREBYNAFKB INKBH TLS (0ta, 2013; Ota et al., 2016; Lallemand et
al., 2015) , FEHEBYNRZOMBTE DL DICAHLTVDIDHEEBIIT D E(F, BEROW ELSEIBIET
BDICMBIELEITTHEL, YROEBIRREEEIT S LTRARTH D, TDHICIFARELIEYREL
EZRTHBLERABEIMTHCESRERS SN, THIZSORES - IBEIBREEZ X3 ERENES, Z
C TR L —% (Ground Penetrating Radar: GPR) BRE(C KX DFEREBMBOREZE H/EV. WRM(TER
HBYIDDMEBESHICT B EMNATRENE SHEEDD I,

ABEFEBENAFARAKZAEF—LEHIC. ABREERBOKRINEL &ZEMEHROBEIEE T201548H27H~9H
2HIEMNFICTEMU T, FMTPRABERML. RFICYU I 7L Y IREVTHRLED—ET/\ VR
F—H—CLBEEIETV. PRIOT 77 ILEMTEEDRBAEZE S CIE D, GPRIZERENS00MHz F 1z (&
1GHz CEfE L Tz, BB TORAEERE(FHNI-2nTH o e,

RINE T(IEFEEPERAROZE M (BEH18m) HXUHRINERBN (ZALE) OEREMCHRES

Tolce COHRTHRINERBNTIE. GPRAEICK D THEIMS0m(Cc RSN BERNBRINICSRST 200mi2EE
ATULBDRFERIDCEMTSEc. COEMOTEAEREILzECS. EMOERTRY Y IFPZHNER
REBELUTUVBCENERTE R, CNSOEKIFGPRTOT 7 7T IV TELITRN SRE TE T,

RIS TIEaMALEsE. (BENERERE. BENMEERE. & LUMENILTEBFEDINFTPRAIEE
Tolz. EEANILEEBE CIE. BREAVOENE (BSH5m) TEBEFRREFTOQADRER. BRRICERA
AICARDITARERTE URBES IO, & - BHARORERTEELEHNS. £18 (FRWETH
TR Y OREST) « $B2E CBERE) . $3E CBEHE) L\ O lmRMAESNL. £1EBETHIIEER
(XD THBLIZEBY TH SO MBRINTUS (820158S) o GPRZOT 7T ILH\SEIBEE2LENIS
REERE L TIRTRRLZEC S, BRENMECHNTERCER T BITIRNT X—I TS, IENEEE
FCE. YYTAREDEMEREEILBORBICHIWE (BEei15m) TEMEL, GPREEEMNS(FRL EWE
DERSIVAKEER. FLUOBEHFSNIMACLBOITRERHE TS,

BUEDZENS., BRHEBYMBZNENERET 3 E(SHEBYENRNEIDEVBESERVWTCRE TH S

M BELVWUMEDEBRRIE TOFRTERY 7 X0WE (B, b0, B) NEBEYMIICEZESTINTUSIE
B. TNSCLBOITRERRDCETRHET DI EMTETBAREUNRBVC EMRBES LD I,

F-O—kEREEY. 88, hL—5
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Sedimentary characteristics of tsunami deposits made in wave flume
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Identification process and criteria of tsunami deposit
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Identification of tsunami deposit has frequently been discussed in many papers (e.g., Morton et
al., 2007; Goff et al., 2012). This is because sedimentary features of tsunami deposit are usually
similar to those of other deposits formed by storm and flood events. In this study, we compiled
identification criteria and process of tsunami deposits based on the review of previous
publications specifically from Japan. According to the previous papers, at first, the tsunami
geologists usually identify an event deposit, which is defined as a deposit that was
instantaneously formed during geological event (group X). Then, they further investigate whether
any evidence of tsunami origin can be observed in the deposits. Based on the evidence, the deposits
can be further classified into 5 groups (groups C, B, A1, A2, and S). Once the event deposit is
recognized, presence of characteristic sedimentary features such as basement erosion and upward
grading is evaluated (group C). Although these sedimentary features are not necessarily definitive
evidence of tsunami deposit, they are typically observed in the recent tsunami deposit. The deposit
is further evaluated if there are any materials that are characterized by landward sediment
transport from the sea (group B). The deposit may show evidence of distinctive tsunami origin in
some cases (group A1). For example, the deposit sometimes contains marine microfossils that were
derived from the sea floor below the storm wave base (e.g., Uchida et al., 2010). Numerical
modeling would also be strong tool to exclude the possibility that the deposit is formed by storm
impact, although such analysis has rarely been conducted. Historical record is another useful tool
to correlate depositional age of the deposit and historical tsunami (group A2). Such simultaneity
in age are typically used to identify historical tsunami deposits especially in Japan since there
are long historical records. Identically, the deposit can be identified as tsunami deposit if both
geological and historical evidences are sufficiently collected (group S). Although identification
criteria may be expanded in the future due to the progress of the research, the current compilation
would be useful to consider the validity of tsunami origin of the deposits.
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