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Tsunami simulations for probabilistic tsunami hazard assessment in
the Japan Trench, the Nankai Trough and the Sagami Trough
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Distribution of the heights of the tsunamis of the 1707 Hoei and the
1854 Ansei-Nankai Earthquakes on the coast between Tanabe City
and Kushimoto Town, Wakayama Prefecture
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A Characterized Fault Model estimated from the Tsunami height of the
2003 Tokachi-oki earthquake

I E. FHBARS ERGAT. REEMS RAE. AL Es A RE, il s
*Kito Tadashi', Kenji Hirata®, Hiroyuki Fujiwara®, Masaki Osada®, Nemoto Makoto', Hisanori
Matsuyama1, Yasuhiro Murata®, Shin’ ichi Akiyama®*
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1.HRETIVER OB/

BE KR IRAMAFRAT Tld, RICMAREFAMEEZEE LT, BALEDRFARR E LRRRINER
NY— REMOMEE=HESH T WS (BRR - fib, 2013, JpGU) ., EXR4FEEHI LRSI, BEREEQV. BB
NS ZHAVWRUHEE NS 7000OERICEVWTEE T RY OFRHEEM %GR L7 FEERRE T T
V] ZREL. BREEBEICLZAFOERENOERBIISERENY —R25TMLTWS, RIE. TEBE
BRAVOBRICEVWTHERERBET L ERE L. BERBINEEN\Y— NHlAZEEL TWS, TDLD
RITMEAES IS LT i) OREADEDTHBZ I ENKDONZA, ThiE, BYEICF1—=VT%
MA7z. 1 DORFMEEHBEREETIILABEDOHERZE A HIEERFICHERTIZI 2> THRTIZ L
NARETH S, SO, TEEEAVOMEZRFRICN T 2HERBHASER/N\Y— REE S 2D ICE
L. BMCREMBETILOZ YUY - BN ERIET 5726, 2003FE+ESHHEDERENS % H 212EH
HYa28EMLRRMBET LA, hERETEZEES 2017) DERL S EICEDEERLEDT, ZOHRICD
WTHRET %,

2BREFTINDERS .

HEMNAR 7L — NEALOMBIRY ARET 2720, TEBENOLARAATWEIEREETL— MO LEEIC
#5km x BkmDEBEZMIBAERE L7z, IRVARKEETL— bR T L — MW T 2EMESARICED
ERELL, WERAEZES (2004) OREFTMTRI N TS 2003F+BhhE O iR % AR Tl
LTHBmE L. COMBERICKTARYE (FHITRYEO2EOTRYELFOMESE) = 1ERZEL
1= WEREIARMATMTREINTLVEIMWE3E L, COMEREICHY T IHMEE—X Y I
5, Mo=mDSZRBWT, MIBOFEHITRYBEZHELL, ThODKB/IRSAYERBEEL. KTV DML
B, 7TARY NERUMBEFICH T 2RI RYIBOEBLEEARMANSAYELT, 4y RY—FKIC
SO TREBEREMOEVET L ERD, KM ATIFUTOLIICEEL,

DORITRYBOAMEICEAL T, BEEMIT(Tanioka et al.2004,Yamanaka and Kikuchi 2003) TR Y EH K
ZFVWEHESINEEELICEB#ME TITAREICIEY. BEXARICIEY DEET9/NY—VERELT.

QBAMEDTRY BAFICEDIE, ATRYIBOTARY Mt CBESICTETABORS //BEMEERA
BMORE) #3839 —> (0.9,1.0,1.1) #&EL%,

CEEMEDITRYENHICEDE, MBRMAFICHT 2EELEER%E3/89—2(25%,30%,35%)5%E L 7=,

INSDOEFHSTIDFEERMBETIVICHLTI747—R - ETY VI EREL,

3. HERMEDFLM

ETIOBERMAZTMAT 2BIZEE LT, BREZENZAWVE, B 7 —49 & LTERIEKRZD HERERE
F—4&~RX—2] (http://irides.tohoku.ac.jp/ project/tsunami-db.html)Hm 5, &K - #(2013)DELHICERT
5 & DITER L2003 F At EDEBRII G AA WL, BEZFNI RIMEEZTRT ETIVIE. ERED
FRICKIRYEAME L. KIARY BOMBLEICH T 2EBELEEN25%., KIRYEBFEDT7 AR M
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Observation of Coupled Seiche System in Ise Bay and Mikawa Bay by
HF Radar
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EDOANTHEIN, BEEHMACEARERE - #HEItED. LA >T, AFERETOMKEEZEET DI X
T, ZOERIIHEBICEELEDERLS.

KRR TIE, FRE - SEICEFNFN2ERBE SN TWEEBEL — 9B L BRICKRB I N/ EAER S
HRAWT, EEOEK - BRBIOERA Z1T o7z, BHRENICDOWTIE, FEEBTOEEL —YERIRERIC
EOFEEMT Z1T\\, LoomisDAEE LT 2 2 & TIRENE— K&k 7=, FEEERNTIZ30-40%, 60-800% L
T120- 1409 O AHE THEZICEIREAFEZEL THE Y. TD S 560-809% L T120-1400 L FHETILEIC
RE). 30-400 DA TIEFAINAIREIDIEIEN R Shis,

Fro, FEREBIRE, =EBETOKMEENIIFREREREHICIREIL TWe, BB L =MEIREOME
TEHRLTEY., ZhOoDRBE— NEBELERIHDZIEEZOND, ARKTIE, FREICKREINLE
L —SERICIIA. SABICHREBINBEL —YICL > THAShZRESHHE CRAIIREBDRERE1TD
FETH D,
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Analysis of the November 2016 Fukushima tsunami using the slip
distribution of the seismic source process analysis
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2016FE11H22BICEERHATMWE.IDMENFEE Lz, TOMEICEY., WEETIA4mA L, LiBEL
ST EFTCOLEVWEETEREIERASIN (KRR, 2016) .

IDEREBRT 270D, T —HIRNYOEFEE (—HETE) #REL TEERE>I2L—Yavi
To7. HIBONRSA—49—IF, CMTEFDOA N ZZALERTZFa2—RORT—) VJATEZ-MEY A
X -FRYEEHWE, ZOBERTIE, AFROWWEEBFSOBHARHOE K THOLND LD REFHDERKIC
ERT, BERIMRCBYEDRY, ZD7EH, LYNSRFROMBY 1 XTH>LAREEIEZ SN,

ZZTHAMETIE. BEROTRYRHELHET 2ERAREBTOBEREZZROMAICAWE, £3. B
FRREEITTMIBLOIRY DHERDS, I T, ERBEENICEAKERERIE. —TEER (R
RIT, 2076, HE - MLAHR (BHXMR) ) 25EI1C. Li&37.353F. HiR141.603E. RS 10km& L7z, B
BEiZ. BHE LR BHEFEO—BARWF-netDCMTETERAZRA L. E£M : 47E. 8
f:38E. MHHTARYA:-90E. THA, TDR. TOEL~D/NMIBICK 2 BEMOMBEHZFTEL
=o ZTOWMBREHEZRELEELEDEBEKAE LTEA, EREFE LA, I T, BEKAIXEREICEH
BMicEA b3 E L, HET—4%1d. B/ TE50mXA Y a1 (HERFPRRKEE, 2003) &AW, ¥
BICL2thEE— XY MR LADELBEROMWIE7.2(BIMEFRI0GPa), 7.0([I4R15GPa) TH - 7=,

STETKROIAFEOERERIE. BRI NEROERAPOEOMRPIRIEZR<KR L, FTETELONE
BE—RE REFEDMBEEADTNICEDE 2780, MK AZFERABICTEITIRES SR, ZOBR, EK
DRBITREDHICEVIEL BB L EHIC, AFDRERERELIREERBICRCEIBRNM T ONL, =KW
I, FANO.O7E. mA0I2ELRFTEGFRELIZIGELNE > EHBARHZKICE > 7. BRBERFTOERIZ. &
EFBROMBICE W EAINEHZENH D, SEDEFDIFE. WEREREBERE T ERELTRE
FIETH, BRELTELONZITRYDFICIEKRERFELN N>,

TSI, REBGHEKAICED O RMBEZ —MEETE A2 & ED RN 2R, FRURBHTOWE
R. Mwb.9ICH L THIBR X 20km, 1&15km. §RYE63mEWVLD, MwBIDRT—1 v JRINSIEHh A
ANTHMBERETDIVELHDZ Dok, L., T TRIERIXISGPa%zRELE, TDLIRK
ERINYEEF, BAANICEERBEBIOITRYDSETERNTS Y., ZURHEHEICHDEEAOND,

SEDESIRITZFa—RICLDMBY M AP ITRYEDORY—) Y JAIhSHANLIEDIGE. BRE
RENICE D2 NMIBOTANYDHEDORHREABVWEROERRENIMRNTH S, . BTEEIRNICITY S
B, KEMBOREELEICHIET 272H, Uy RY—FTHIREDRELHFBRLALHELERITVL. R
ERYHETEVWSIHENEZILOND, HiFF: EEBUERITICIETUNAMI-N2ZBWE L7,

F—7—KF:2016F11ROBERAOMEDIRK. BRBREMENT
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The Development of Volume Flux Method and the Application on the
1661 Luermen event

*Tso-Ren Wu1, Han Wu1, Shun-Kai Hu1, Yu-Lin Tsai'
1. National Central University

In 1661, Chinese navy led by General Koxinga at the end of Ming Dynasty had a naval battle against the
Netherlands. This battle was not only the first official sea warfare that China confronted the Western
world, but also the only naval battle won by Chinese Navy so far. This case was significant because it
altered the fate of Taiwan until today. Ace of the critical points that General Zheng won the battle was
entering Lakjemuyse bay unexpected. Luermen bay was and is an extremely shallow bay with a 2.1Tm
maximum water depth during the high tide, which was not possible for a fleet of 20,000 marines to cross.
Hence, no defense was deployed from the Netherlands side. However, plenty of historical literatures
mentioned a strange phenomenon that helped Chinese warships entered the Luermen bay, the rise of
water level. In this study, we will discuss the possible causes that might rise the water level, e.g. Tsunami,
storm surge, and high tide. We analyzed it based on the knowledge of hydrodynamics. We performed the
newly developed Volume Flux Method (VFM) for finding the potential tsunami sources, and the COMCOT
tsunami model was adopted for the nonlinear scenario simulations, associated with the high resolution
bathymetry data. Both earthquake and mudslide tsunamis were inspected. Other than that, we also
collected the information of tide and weather for identifying the effects from high tide and storm surge.
After the thorough study, a scenario that satisfies most of the descriptions in the historical literatures will
be presented. The results will explain the cause of mysterious event that changed the destiny of Taiwan.

Keywords: Mudslide Tsunami, Storm Suge, volume flux method (VFM), COMCOT, 1661 Luermen naval
battle
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Processing Real Time Tsunami Potential of Earthquakes using Early-est

*Mehmet YILMAZER', Fatih TURHAN', Ocal NECMIOGLU', Aysegul KOSEOGLU'

1. Bogazici University Kandilli Observatory and Earthquake Research Institute

In this study current status and results of the Processing Real Time Tsunami Potential of Earthquakes
Project (Supported by the Research Fund of the Bogazici University, PN12002) will be presented. Bogazici
University - Kandilli Observatory and Earthquake Research Institute ~-Regional Earthquake and Tsunami
Monitoring Center (KOERI-RETMC) is providing tsunami-warning services in the Eastern Mediterranean,
Aegean and Black Seas since 1 July 2012 and has been accredited as a Tsunami Service Provider of
ICG/NEAMTWS at its 13" session during 26-28 September 2016 in Bucharest, Romania. The main
purpose of the this project is evaluation of usefulness of the Early-Est method (Lomax and Michelini) by
the RETMC for the rapid and robust assessment of the tsunami potential of an earthquake for early
warning and emergency response depending both on moment magnitude and rupture duration of the
earthquake based on T T, and T T E discriminants. Both real time data and the off-line earthquake
waveform data are being processed using Early-est software package. In the initial phase of the project,
the waveform data belonging earthquakes that have M6.5 available from all over the world are being
archived and processed. So far, approximately 1000 events have been processed and prepared for
statistical analysis. Next step would be the analysis of the relation between theoretical assumptions and
processing results in terms of moment magnitude and tsunami potential. At the end of the studly,
performance of the method will be investigated using real time processing results are collected during the
project period. We would like to thank Dr. Anthony Lomax for his cooperation and support in the
operationalization of Early-Est in RETMC.

Keywords: Tsunami, Rupture Duration, Early-Est, Tsunami Potential Discriminant
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Beamforming detection of possible tsunami forerunners at the Korean
coast

*Satbyul Kim', Emile Okal?, Tae-Seob Kang1

1. Division of Earth Environmental System Science, Pukyong National University, 2. Department of Earth and Planetary
Sciences, Northwestern University

Korea is mostly surrounded by sea and the west and south offshore have shallow depth which is 51 m and
71 m of the average depth respectively. The eastern sea of Korea has relatively deeper average depth
(about 1,497 m) as well as it increases rapidly along the coast, so the sea between the eastern Korean
Peninsula and the Japanese Arc is such as a huge bath. When the 2011 Tohoku earthquake occurred, it
not only generated a devastating tsunami in the Sanriku region, but also caused small waves in the
back-arc region of Japan. They were recorded at several tidal gauges along the coast of the East Sea
(Japan Sea) (e.g. Shevchenko et al., 2014; Murotani et al., 2015), and Murotani et al. referred to them as

“tsunami forerunner” . The Nankai Trough, which is located to the southeast of Japan, is one of the
regions capable of producing a large M9 earthquake in the future (Parsons et al. 2012). Therefore, there is
a reason to believe that a potential earthquake may cause sea waves originating in southeastern Japan to
reach the Korean Peninsula. In this study, we explore whether a large Nankai earthquake will produce a
tsunami forerunner in the back-arc region of Japan observable on the Korean coast. We conducted a
numerical tsunami simulation to obtain synthetic waveforms using a 1707 Hoei earthquake model
proposed by Furumura et al. (2011). We created two virtual arrays, ARO1 and ARO2, to obtain synthetic
waveforms. Array ARO1 is located to the southeast of Korea to detect the tsunami forerunner and array
ARO2 is between southern Korea and Kyushu Island to record the main tsunami coming from the Nankai
Trough. We then used beamforming analysis to verify the direction of tsunami arrivals using simulated
waveforms at the two arrays. We determine the direction of a tsunami forerunner using waveforms from
array ARO1. Because the wave front of the tsunami forerunner is parallel to the array, waves generated in
the northwest region of Japan show a back-azimuth angle that points in the north and north-northwestern
directions. The distribution of beam-energy at array ARO2 clearly shows that the main tsunami generated
in the Nankai trough comes from the southeast. The beam-forming technique using tsunami waveforms is
not able to accurately determine the direction of tsunami forerunner arrivals because the amplitude of the
waves is small and the region has strongly varying bathymetry.

Keywords: tsunami, beamforming detection, Korean coast
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