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Introduction of Tokyo Bay ?

B Tokyo bay is a major political and economical hub in Japan.

Fig. 1. Overview of Japan and sea.
(Google Map (Image: DATA SIO, NOAA, U.S. Naw
NGA, GEBCO, Landsat / Map Data : SK telecom,
ZENRIN))

Fig. 2. Overview of Tokyo Bay.

(Google Map (Image : Landsat, DATA SIO, NOAA, U.S. Navy,
NGA, GEBCO, Data Japan Hydrographic Association, Data
LDEO-Columbia, NSF, NOAA / Map Data : ZENRIN)) 17/



Flood in Tokyo downtown, Koto ward , if storm surge barriers are destroyed by

earthquake.
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Ground subsidence in the Tokyo Bay region ?

lAlsdrma | nivirsiiv

M A lot of ground water was pumped up to urbanize the Tokyo Bay region
In the past. It caused the severe ground subsidence.
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Fig. 4. Observation points of ground subsidence  Fig.5. Time history of ground subsidence

(Source : Google Map (Image : Image Landsat, Data SIO, NOAA, U.s.  (Civil Engineering Support and Training Center, Bureau of
Navy, NGA, GEBCO)) Construction, Tokyo Metropolitan Government, 2013)
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Governing Equations — Large Eddy Simulation (LES) Model

Mikami, T., Shibayama, T. (2013)

B The spatial filtered three-dimensional Navier-Stokes equations along
with the continuity equation.

m Smagorinsky Model is used to evaluate SGS (sub-grid-scale) stress ;.

aﬁ where

OX . - u, : velocity component averaged over the grid size
J
£ . density of fluid
(Tij )+ g E . pressure
J 1%

our —ou; 1lop  o*u. o
—tUj—=————+V —
ot OX | P OX; OXjOX;  OX

: kinetic viscosity

Tij :ui’u’j =U;Uu; —U;U; g; : gravitational acceleration
Tjj : sub-grid-scale stress

Numerical Scheme
m CIP method is employed to solve the governing equations.
B SOR method is employed to solve the pressure equation.

m The free surface position is calculated by the density function method.

29
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Numerical results
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Mikami, T., Shibayama, T. (2013)
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FMAXZ: Univ. of Ottawa (Hh7F4), Leibniz Universitat Hannover (KY)
Univ. of East Lon(gon (AF1JR) KNT Univ. of Technology (£5>)
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2. Study area & Earthquake scenarios

Kamakura City in Japan was selected as a study area
B The study area has suffered a number of earthquakes and tsunamis in the past.

B The Keicho earthquake was selected as the target earthquake, which is regarded
as one of the most hazardous event to the study area (Kanagawa Prefecture,
2012)

F i r.lﬁ_c:tgwﬂ’ Ken
(b "r u Earthqua
Kannawa-Ko '
Matzuda Ea ake

¥ Kanaga ik

]
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—\I-UERE HE S
WRF-FVCOM-Xtide-MIROC5

GFS Data (NOAA)

%t &R s 2 0 HH
TC-Bogus Scheme
FEFRH-[RETIL
MIROCS5
BKERES T
(Watanabe et al., 2008) _\. uE:'1§J\
HAHETIL
XTide | |FVCOM
(Flater, 1998) EHEE (WRIFEH

Y

A

Result
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=y ]V

ER[ART 2 THA)hBERKT
fth El #% B D€ D 1t FA BT RE

(Kurihara et al., 1993)

o+ R EITHS),

FAE-EBRESZERANT, fRFIDIREFHST

Weather Research and Forecasting model

=I| WRF | AR —)LREETIL, Skamarock et al, 2008)

BLUE, [UE, BI5VIR, HZRIZVIARBRKEZAT Ik

The Unstructured Grid Finite Volume Coastal Ocean Model

JEEERT-FREEME BEET I (Chen et al., 2003)

B, Wave setup«—S-WAVE(SWAN by Delft T} K%F)
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WRF : Weather Research and Forecasting model) Skamarock et al, 2008)
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Track data: The Regional Specialized Meteorological Center (RSMC) Tokyo Best Track Data
http://www.jma.go.jp/jma/jma-eng/jma-center/rsmc-hp-pub-eg/trackarchives.html
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IHEAEFER — Alejandro Hotel, Tacloban City
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Members of Tsunami Survey Team 13 members

* Prof. Tomoya Shibayama Team Leader, Waseda University, Japan
* Prof. Miguel Esteban Waseda University, Japan

« Dr. Tomoyuki Takabatake Waseda University, Japan

e Mr. Yuta Nishida Waseda University, Japan

e Dr. Takahito Mikami Tokyo City University, Japan

» Dr. Ryota Nakamura Toyohashi University of Technology, Japan
e Dr. Hendra Achiari Bandung Institute of Technology, Indonesia
e Mr. Muhamad Fadel Bandung Institute of Technology, Indonesia

Hidayat Marzuki
* Prof. Rusli State Institute for Islamic Studies Palu, Indonesia
e Dr. Abdul Gafur Marzuki State Institute for Islamic Studies Palu, Indonesia
* Prof. lan Nicol Robertson  University of Hawaii, USA
e Mr. Jacob Stolle University of Ottawa, Canada

e Mr. Clemens Krautwald Technical University of Braunschweig, Germany



Sulawesi Tsunami: Methods Used in the Field Survey

1) Survey of tsunami inundation height distribution

2) Interviews and questionnaire survey to residents
on Tsunami behaviour and their evacuation

3) Three-dimensional image processing by using a
drone

4)Sonner sounding of shallow water bathymetry in
Palu Bay

5)Survey of local scour around structures and
breaking mechanism of broken structures and
buildings.



Sulawesi Tsunami: Study Location
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Field Investigation of 2018 Palu City Tsunami




Sulawesi Tsunami: Earthquake Properties

Parameter Value

Magnitude 7.5 Mww (+/- 0.1)

Earthquake Epicenter 0.178°5119.840°E (+/- 5.6 km)
Depth 10 km +/- 1.8 km

Time of Occurrence 28.09.2018 10:02:43.480 UTC
Rupture Velocity 4.0 km/s

Fault Area 150 km % 30 km

Type of Fault Strike-slip

Involved Plates Sunda Tectonic Plate

- Molucca Sea Microplate



Sulawesi Tsunami: Measurement Survey Results
R: Run-up height (m)

PO l: Inundation height

Height (m}
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Sulawesi Tsunami: Wani, Donggala
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Sulawesi Tsunami: IAIN Palu campus
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(2) Due to Landslide

Interview to the pilot of Lion Air who
observed waves from his airplane.

Google Earth

L

A
N

#3 landslides. They were obtained from a video by Mr.
lmvs Ricosetta Mafella, at a time when his flight Batik 6321 was
= at 5000ft.
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(2) Tunami Generation due to Landslide

Wl - R A Example of Tsunami Generation due
| L I "}ﬂj \ to Landslide
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Field Survey: Sunda Straight Tsunami, August 2019

Waseda University and Institut Survey Team (January 12 to 13, 2019)
Teknologi Sumatera Team:

* Prof. Shibayama (Team Leader)

« Prof. Esteban, Dr. Achiari, Dr.

« Takabatake, Dr. Mikami, Mr.

« Panalaran, Mr. Gelfi, Dr. Nakamura,
« Dr. Chadwick, Mr. Nishida, Mr.

* Inagaki, Mr. Oizumi, Mr. Nurisman,
* Mr. Fauzi, Ms. Tarigan, Ms. Kencan

Survey Team (January 14-17, 2019)




Contributing Members for Research

M Faculty

Prof. Tomoya Shibayama *1)
Prof. Miguel Esteban *1)

Dr. Hendra Achiari *2).3)

Dr. Tomoyuki Takabatake *1)
Dr. Takahito Mikami *4)

Mr. Satriyo Panalaran *3)

Mr. Mustarakh Gelfi *3)

Dr. Ryota Nakamura *°)

Dr. Christopher Chadwick *®

B Students

e Mr. Yuta Nishida *1)
* Mr. Naoto Inagaki *V)
e Mr. Kota Oizumi *°

Affiliations

1) Waseda University (Japan)

2) Institut Teknologi Bandung (Indonesia)
3) Institut Teknologi Sumatera (Indonesia)
4) Tokyo City University (Japan)

5) Niigata University (Japan)

6) Liverpool John Moores University (U.K.)



Sunda Strait Tsunami: Location of Sunda Straight
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Sunda Strait Tsunami: Field Surveys (13-17th January, 2019)

Recording of tsunami damage
mechanisms.

Questionnaire survey on tsunami
awareness and evacuation behaviour
(administered questionnaire, n=104, 34
guestions).




Sunda Strait Tsunami: Tsunami inundation and run-ups
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Sunda Strait Tsunami: Java Island
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Sunda Strait Tsunami: Cipenyu Village

Run-up height was 12.7m.
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A half of building was broken. The whole area was swept away.



Sunda Strait Tsunami: Pulau Sertung

Pulau Krokatau
Kitjil

Pulau Sertung

Pulaw Krakatau
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E Let me remind you that during
' Hurricane Irene, these areas
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	津波、高潮、高波：　�世界に共通する災害調査と地域ごとの減災方法の提言� ①　調査＋数値予測＋水理実験で災害の具体的イメージを持つ。住民とそのイメージを共有する�②　被災の事情は様々であるが、社会的文脈を読み解くことによって、対応する減災の筋書きを作成し、行政担当者、地域住民とともに有事に備える。�③　地域の実情を踏まえて事前の心構えと準備をする。
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	私の最近の主な津波高潮火山調査　　　死者＋行方不明者　                                　　　　�2004 インド洋津波 スリランカ、インドネシア、タイ 220,000 　　　　　�2005 カトリーナ高潮 米国（ニューオーリンズ） 1,200 　  �2006 ジャワ島中部地震津波  インドネシア 668    　 　　　　�2007 シドル高潮 バングラデシュ 5,100  （1970: 400,000   1991: 140,000） 　　　　　　　    　　　　　　　�2008 ナルジス高潮 　ミャンマー　 138,000 　　　　　　       　　　　　　�2009 サモア津波　サモア 183 　　　　　　　　　　　 　                        �2010 チリ津波　 チリ　 500 　　　　　　　　　　　　　　     　　　　　�2010 スマトラ（メンタワイ諸島）津波 インドネシア 500 �2011 東北地方太平洋沖地震津波　日本 死者15,782  行方不明4,086 �2012 サンディー高潮 　米国（ニューヨーク） 170 (USA　80) �2013  ヨランダ高潮　 フィリピン     Death　4.011  Unknown 1,602�2014  御嶽山噴火　　日本�2014 根室の高潮　日本　　　　（2015　イヤペル地震津波　チリ　Dr. Aranguiz)�2017 新燃岳噴火　日本�2017 台風1721号による神奈川県での高潮・高波　日本�2018　草津本白根山噴火　日本�2018 台風1821号による大阪湾での高潮　日本�2018 スラウェシ島津波　インドネシア　Death　2,081 Unknown 1,309�2018 スンダ海峡津波（火山噴火による津波）インドネシア　Death　426　Unknown 29�2019 台風15号による神奈川県での高波 日本�調査方法の変化：ブログやユーチューブからの情報の収集
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