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BFIHIRRE DO 7EE SOMIKOE BT AT AICRAIRTHADEEDIC. BHER. TR F— Y ERODEET
HHVET BPEIEELERDPDLVESONTOET D BRICLARGHEREKEZEL TEY. ZOLOLBFDOE
REFRIICHIATHIET. IR —HEPEROBERRERE LEOFBLT TIIERDPRELHEEZ CBFOFERIC
KBRS BB N%ERHRTTOET,

BFEFHRMICFIR T 272023 B RN BEFURHPSBLHB T HIENPARYITT  ATRIIEDPED TEHIIL
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Our objectlve is - to produc competentfandfaolobalizec
graduates qualified to take on the'diverserchallenge
the 21st century through the utilization¥fanditindeestal

ing of the oceans surrounding us.

Greetings

The vast ocean that engulfs 70% of the Earth's surface plays a pivotal role in the planet's life support system and
serves as a bountiful reservoir of food, energy, and minerals. Despite Japan's limitations in land resources, its exclusive
economic zone provides abundant opportunities for utilizing the ocean's benefits to tackle critical issues, including
energy supply and the acquisition of resources that are inaccessible through conventional land-based means.

To ensure the sustainable use of this vital resource, a deep understanding of the ocean and its intelligent exploitation
while preserving the environment it is crucial. As pioneers in Japan's engineering sector, our department is devoted to
addressing such challenges and has been making significant strides in ocean research. These include the use of
underwater robots and the loT for ocean observation, the marine environmental impact assessment using numerical
models and data science, the exploitation of marine renewable energy and seafloor mining using systems engineering,
and the development of autonomous and unmanned systems.

As our work progresses, we believe that new ocean industries will emerge, and our department's young members will
lead the way. Our faculty members are at the forefront of ocean technology research, both nationally and internation-
ally, and in addition to our Kashiwa campus facilities, the University of Tokyo offers a diverse range of research facili-
ties on other campuses, where students may have the opportunity to go on ocean expeditions with research vessels.
Even brief periods of research and study in this privileged environment can be an invaluable experience for life. It is
our students who will lead Japan's and the world's future by unlocking the ocean's potential, and our department is
committed to maintaining an environment that fosters this goal through the tireless efforts of all our staff.

EFRMRIEZER El&
e

Department Head, Department
of Ocean Technology, Policy,
and Environment

Toru SATO
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*glaa)g w Aim of the Department

B BFOFAERLICHADIRMTPBREZZRREE DD BEMEROREP BFORIRAEICHFSTS
HE - MESHERTTEIE,
To establish academic and research programs that lead to the development of new ocean industries and marine environments, of
key technologies for ocean utilization and conservation, and of ocean policies.

W EERMBERIOAL. BFERAR - BEIXNF—FRA - BFRERE - BFRREREOFHEED.
FRBEEVPHIRGHAICLIBELEFHEERE 2T BEEEBRDILE - EXIRR - RER:
DRBUCRHMTERIAMZERTIIE

The program acquaints students with ocean technology policy, marine resource development, marine energy utilization, marine
environment conservation, and ocean fundamentals. Laboratory exercises and ocean observations help students to acquire high
level skills. Graduates are expected to contribute to the creation of ocean policies, promotion of ocean industries, and conserva-
tion of marine environments.

ag ° m%wmg Academic and Research Programs

BEARNREZERI. #ROICEEBLOOHBIRINF— - BiR - REOHERVPRELL EMRRREDORIRRHE
ggé:é‘ 5ﬁi¥i£§§t€§%’l&%t LOBZLaBFER. BEERREFAMILLHFOSXBRBICHRAT I -HDOHEH
ELTLET,

The department promotes research and education that lead to finding solutions of global environmental concerns such as climate change
and shortages of energy, resources and food. Marine environment plays a pivotal role and therefore, its utilization and preservation is key.

iﬁﬁﬁmiﬁﬁﬁw” IJ #‘151\‘:9“1 Course and curriculums

ﬁ')*l%b@ﬁfﬂ Curriculum designed to cultivate

B HERRICHBELEFN- BUR-ER-RIROMEMAIL B XZERN)F 217 LTERDPOSEHDH DB
REZEBLET. DENEBHLET.

A comprehensive view of technology, policy, industry, In depth skills in ocean technology fostered from the
and environment necessary for social implementation. basics in the graduate school curriculum.

H ZhD50BEAMICHELRRRO LTS FE B R TERT 500G VOEFTE-ERE- KR
BORENEEBLET BAFIWEEELET.

Ability to handle advanced technologies necessary to International, practical and state-of-art skills to play an
lead the future of ocean utilization. active role in the world.

B ELBBFRM

Fundamentals of Ocean Technology

ARBRYER SEimRYB BT

Metocean fundamentals for Engineers Advanced Ocean Technology
FARRGEDE
NN = 3 Marine Hydrodynamics - R 3 =
BFRMOM IR oy BEOQORTA ORI
Social Impl tati f O Technol Y= s A i i i
ocial Implementation of Ocean Technology }§/$$§1ﬁ$z*4 Marine Robotics and Sensing
= > — .= Material and Structural Mechanics for ¥=2 — >
AR AT LR Ocean Systems BAERIEETUY
Ocean Utilization Systems Marine Environmental Modelling
TOVIIRIRI A NFR BET—EYAIVRA
Special Lecture on Project Management Ocean Data Science

KRR RE

Practical exercises

RARAIE I HEEESR EFRMRIESEREBRE R

Theory on Ship Propulsive Performance Special lecture on experimental
r , - methodology of ocean technology and
=, — Tm =
BFR MR RAERD e
Special Lecture on Ocean Technology, B MRS = D
Policy and Environment ,ﬂ/¥?§ﬁ‘]’£ﬁiﬁ.?—7n /Ial\l’ ]]
Project on Oé:eEan Technology, Policy,
= - - and Environment
BEEEEREE 705 A - el
Brazil-Japan Collaborative Program on BFEREMER
Naval Architecture and Offshore Practical Exercise on Ocean Industry

Engineering
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ﬁ!}d)ﬁm Research Groups and Laboratories

. iﬁi¥;§ﬁi§tﬁ$§lﬂ Department of Ocean Technology, Policy, and Environment

I BERINBERE D E BEEES AT LEDE
Ocean Technology Policy Ocean Industrial Science and Technology
I BERB AT LEDE I BEERIXNF—I25EH

Marine Technology Devices and Smart Systems Ocean Resource and Energy

BEERAEIZSH

Seabed Resource Development

EREMD IR B ABURY BB RV ZER L TRBICAT BEERHL FIGEYIXAETIVORE - EE L ER S, TOHICHBIRBES LU
BEERDEMNERMFE AT LERZEE, CCS. KBS F TR AL DB ANERITOMREZITD.

Our aims are to develop policies, propose new business models, and foster innovation and industrialization in the following future technologies:
highly-efficient ocean and sea bed resource development, low-emission maritime traffic, CCS, and ocean space utilization. Costs, benefits,
human and environmental risks are evaluated.

O BEFIRY AT LFHE

Ocean Utilization Group

BIER |55 I BERBEETV O IHREERH I BERRS AT LERE
o ’§'¥i§tﬁﬁjﬁ£¥"§r§ Marine Environmental Modeling and Synthesizing Marine Environment Systems

Ocean Environment Group I B IES S

Applied Physical Oceanography
DR BPRIBAIRDETREDHIC HFNMBZERNICHRE L. BIIINMERREER TS, £l RIBEANLIBEREDHEERSZETIUE.
AT BETRIERETE AT LZBRT B,
Our aim is to reinforce decision making for ocean utilization and marine environment creation by integrating current scientific knowledge and
develop value-added information. Environmental impact assessment system will be established to accelerate environmentally-conscious
ocean development through modeling of the standalone and integrated marine environments.

NH S )8, )/ T BAs I BEVE—M IV TRRE I BRITSYNTA— LI AT LERE
® '§'¥t///71-7-"§r£ Ocean Remote Sensing Underwater Platform Systems
B - BRBHRSATLAEDE
Underwater Information System
EEITRDEREBR - BHBREN SV VT TEEMERRE T S EERKMBIERRD S DR 1IHE
Our aim is to advance marine sensor technologies for the ocean surface, ocean interior, and sea bottom. Our professors are jointly appointed
with the Institute of Industrial Sciences.

Ocean Sensing Technology Group I

M= IS ECIN BFRIRERAZSE [UETFAFIRMES T

® :ﬁﬁﬁﬁ%ﬁﬁ%/l?‘bnﬁﬂ I Marine Environment Observation Climate Prediction and Its Application
Marine Research and Development System Group
AETIERSNTVRREFH COBRA ARABRTOYI 1L —2ar G EORKEBL L ARBREEFRA- V311 —avIc LB REREANRVES.
() S PRI BT & DE SRR
Our aim is to engage in global observational and simulation research through unique opportunities at Japan Agency for Marine-Earth Science
and Technology (JAMSTEC) using their extensive ocean observations and simulations. This is a joint program with JAMSTEC.

%%ll‘i o *i’%:—z‘ Urgent issues and social demand | IR ES

~— W A o | v =] [ | Lz i) ; ;glg
BE-IzLE— B B HERIR ISR BRED b rm s

Resource and energy Food resources Global environment Safety and security =
. Bl

\ : = 2 ‘:\ 4 : = Ocean utilization leads
P 5 T Tt e A= O Tl

Department of Ocean Technology, Policy, and Environment Eﬁgﬁ L and §trengthens the
- & survival of human
International Collaboration beings

& Bridging Industry and

IREORIFILEERAIN | | iFORELREANE | [
y BigEEr % IRF—BiaEnL

BEEEVATLE SRS ol ERRIBETUVIREE A Improve energy self-sufficiency rate
Ocean Industrial Science and Technology lﬁ/¥;§1‘1ﬂ KAanne Environmental Modehng"aln:cli nthesizing ﬂﬁjnﬁjb\ : Y !

mrataoe T forand = ] Mmsarmises = — g Ak S SAL e, —_
BHRBLA)LF T2 BRY Rt e SR T4 —5 s

o 53, = Ocean =
BIERERYAT LE DA YIER Brazil-Japan Collaborative Resource rich country

BiREE
Marine Technology Devices and Smart Systems TeChn_O[Ogy Applied Physical Oceanography Courses, Marine Technology
BEERMRELR Policy Forum

Seabed Resource Development o

FHEMRAHRG

?WE%@% ; Sustainable food supply
FLHRBANT oo BETSAT YR
ZES _n% \] Basic technology . L )z J J o
Internal cross-cutting 002 ;%Eiiit

organization Ocean Alliance CO: concentration stabilization

TBFIERERE EHEEEEE- 25 (TSR EE

Ocean Information Systems Collaborative lecture / Donation course

BEUE—EYYYIR SURT MR P | o

Ocean Remote Sensing Climate Prediction and Its Application =
BRISYNTF—LYRT L IBFRIBERAIZ =
Underwater Platform Systems Marine environment observational research W
sERSERIBRY AT LS for the Arctic Ocean 3 L4 ,L
Underwater Information System b Education / Research 1 Bﬁ%'ﬁ%

] s o - Disaster prevention and mitigation

Revival of Satoumi

05



BARIMRIEFER CIFFERUCERICIA . RITmOas2 AULER

B REHAZBU CEEDFTERUCHAZEBCLTVET,

a | I I l I S OTPE students enjoy the lectures that cover a wide range of topics. The research
is generally conducted with the advanced equipment. Fantastic opportunities of the
field works are also available.
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Ocean Technology Policy

R0 EEZ RRDE LIS D BFRMOHAARARZTVERICREEBELTVEIT,

We devote to research and development of the ocean technology that is the key for future
utilizations of EEZ, and we are sending out our messages to various circles.

BHEDBEKRBREEZITIFEIKELRCAZ > NA N —RREDEFRR T RILF—DHFEESHMONTWNET . T F LR
FE R - BARBREDBAIXIF —ORBICHFATEEY, LIS HEAREEEREICF A TIIE EHHPED
BRERRENICHOER TIET,

AMRZETIE. NSO AJREMZTERD B EEEL TR S B2/-ODFEEMBERENER - RETHIEZBIEELT
WET . BFRINTBR CROEZRIEEZTDFRORELDEMEREURRORET AT HIETT . TDRHICBFR
MR AMERAEZBOITUV. BERDEMOFEEZITORKOLREFTALET,
BRMIZIELIT D3 DOMEAITVNET .,

1 BRES
2 FERNBE AT LB T HIMRE
3 Crew Transfer VesselDEgg

BE.BATRELZEEZELEEADTIERILZZ,

Itis well known that resources and energy, such as sea-floor hydrothermal deposit and methane hydrate, are
present in EEZ of Japan. EEZ can be also utilized for natural energy conversion, such as wind power and tidal
and ocean-current energy conversion. Offshore aqua-farming can contribute to increase of self-sufficiency in
food.

Our laboratory aims to present a technology policy for industrialization of these marine technologies.
Prediction of key-technology in the future is most important for making the effective technology policy. This
can be achieved only by studying typical marine technologies, finding key technologies and predicting future
aspect by ourselves.

Specifically, the following three themes are studied.
1. Ocean-current power generation

2. Offshore wind power development system

3. Performance of Crew Transfer Vessels

Please note that Prof. Takagi will not accept students.

Image of ocean current turbine Future test site in Singapore Model test in a towing tank

BEERAT LFERE

Ocean Industrial Science and Technology

MUVWLEFERI AT L] DHERREHELET,

System Innovation and Social Implementation for Ocean Development.

BEDBITAHIXINF— - BROBERRORT >V IvILEERIRT DI HEMPTFOBRLIMEMHELEOIC, FFE
I EER T D [EENC ] ORK[RDPBATY . AMAETIE. NEEEOSVEFRRICEVTEML - KFRELTS
BEFREES AT LAELTRA B FEERS AT LORIRKICKOONZDEK - BAY - e - 82 RIEMICE - £
BIRIETAIN=2aVE MR BHIEEBNELTVET  FICSEFRE TIERD B ORMERZI) ANBHSRE
ZRRRL TV CEDPRATDY  BFLEERERELEBDE. T =AY A T ARH IR IV TV AT LOBRRIM %
HRECHAESEDIMERBICRIBATVET . BEAMARIMNY I EL T MMMENXECCSY AT AL RIKRERIS AT
LOBFETZET —SBRBHETINONA THRE  BFRES AT LR BFOV AT VI ARG Y — - (RED
BRRIRBEEV DA AT IVA YT -T2 [IEBROMETH) - BERR/HCRLREICRIBATOET.

*CCS: CO2 BT

Commercialization, together with further technology development, is inevitable to secure sustainable
ocean development with scale. Our lab aims to accelerate innovation by managing the complexity of ocean
development systems under socio-technical uncertainty through systems approach. One key strategy is
systems innovation by integrating cutting-edge technologies from different fields and applying them to ocean
development. We focus on the fusion of ocean engineering, our core competence, and new technologies, such
as data science and sensing systems, for its sound application in the harsh ocean environment. Specific
research topics are Offshore CCS with CO2 shipping, ultra-deepwater drilling, bayesian grey-box modeling,
offshore system design, offshore logistics design, dynamics of subsea line structures, subsea engineering, and
metocean research.

*CCS: CO2 Capture and Storage

ffRZE AW HRACCSOIY T~
Concept of Offshore CCS with ship
transportation

REFEZERULERIRERAD
Drilling anomaly detection based on Convolutional
Autoenconder
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Hideaki MURAYAMA

PRI el %z

murayama@edu.k.u-tokyo.ac.jp

BERB AT LERH

Marine Technology Devices and Smart Systems
ENE - BB FHA - KEOBELLD
#EIEMY - EERE - ORYPOFTCISEEEZIERUVTLETT,

We are developing technologies which enable vehicles, robots, and infrastructures to work
efficiently and reliably in the ocean space.

EEICB T IX - BBOEB RRF L. HEZEOSV\FER - BRAZRER ET 578 FTmiiiail) An ok
PR —=23aVICMA. ZTNOZME LIS AT LAOREICRIBATOVET ARERD T RYNT =T DERY
BEL TRy YISO TIIBSHIRRICES I D HMBIEES AT ASAY—bANZ 7 FvEFENE T ATV —h
ARSI FHIRCBEVBRES AN SODICBNIENRDREESNET AT 7 /NERVcRBE RO > >0
BT R - N TRIBEZ U /2Tl R B OV CBREM - IBEOMREICH VA SO CEFEMED K
HOENDEF KRS - MADIED MW - FHEEEE. > 7T ORYMOERZBEIRL TOWET AY—bANTTF¥D
BAICEDH /LB FRE FREMORIEPERTY.

We are developing marine technology devices and integrated systems to form smart structures, in order for
autonomous systems and decarbonization in marine transportation. A smart structure with sensor networks,
processors and actuators has an ability to know the conditions of itself and around it, and to adapt them in real
time for more efficient and safe operation, as a human being with nerve networks and a brain does. In addi-
tion, lightweight and strong structures/actuators enhance the ability. We are studying on fiber-optic sensor
networks with high accuracy and resolution, diagnosis/prognosis techniques based on inverse analysis or
artificial intelligence, and lightweight materials/structures made from carbon fibers to apply them to not only
offshore structures and marine vessels but also aircrafts, space vehicles, infrastructures, and robots. Our goal
is to create novel technologies for ocean exploration based on smart structures.

MM EEE Y RTLDTDDTIZIVY A VAl DR F
Digital Twin for Smart Ship Structures

KI77ANEYFERW R Y VT (A= NT—T)L)

Shape sensing by fiber-optic sensors (smart cables)

AR I —RE st 7

hirabayashi@edu.k.u-tokyo.ac.jp

BEFERIRXNF—IFRH

Ocean Resource and Energy

BRI RIVF—RRECHIRIRIZREOFRICRI TFH UL ULEFFIA
BEIAT LOBRZITOTVET,

We propose new ocean utilization systems as solutions to energy, natural resources, and
global environmental issues.

AMRETIFRFEFTONSLHLVER - TXF—ORFEEEELGFLADER - R BFREE R KB
VB FBEM IR —ORALICAT IEMA LM AN LMARFOH TITOTVERT . Ko RBEERMEP
BFEREENBLULERRATADRES AT LORFEICONTEMFAETOCVET JBFFERJRET XL F—PERFMFE
OERBUICEF2T7OPIINERBE T 2EEOHIEOEBERDFTHBBERIMAREBREL TOFERBED DR RFIG
B BRIEEE (VIM) OKFIRIREED OBER (VIV) B RFE SRR LRET SV 3 — LARMFRFEICORUEA
TWET,

Aiming at developing new types of resources and energies with small negative environmental impact, our
laboratory conducts researches on realization of ocean renewable energy such as offshore wind, ocean
current, tide, thermal, wave, and solar energies that are now being actively investigated in the world. We also
perform researches on development of natural resources and natural gas storage system in the deep ocean.
We propose technology demonstration projects of ocean renewable energy and ocean resource, as well as
developing state-of-the-art core technologies of offshore platform such as motion response and vortex-in-
duced motion (VIM) of floating structures, vortex-induced vibration (VIV) of underwater line structure, station-
keeping, and material characteristics.

BMWZ7 R/ RN R/~ BUZAR ¥ LRSS LUV RT7—LIEBIRMPTERAA—Y BEFRONTFEEYI2L—va>
(BEMW)

TS 4 B N1 S\ T 3
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Yoshihiro KONNO

SN Fih s

yoshihiro-konno@edu.k.u-tokyo.ac.jp

BIRERRARILFERE

Seabed Resource Development

KKFBREROI/EIESFAREZREBLET,

We realize the sustainable development of seabed resources in the deepwater environment.

BEICIIZHRBRIXIF— Y - EMERDPFELET LD
L ZDELIFRIEFBENTVEEARIBICH L R FNER
BEERDORFEDPIEICANITARDRRICKELEIT 52
EDTEBDTLED,

FFEBOMTETIE RIKFRBEEROFFHAERFAFEER
RIT 2D TARBRPHERTZEL TOBEERDKEE B
EIOYAT LAORR BEERRIREMORE.BEE R
XS BIRIEFERM - RFMFMETVERT . Ko FFELIEK
MORBUEERL EEZEHEERDICHELERT X2\
NL—hEDOXKRBEEROEAEBRT EEDICIBE TN
DCOEEERE BEMBEME S HIEMARELED TNEER
ER

Various energy, mineral, and biological resources exist
under the deep waters; however, most of them are rarely
tapped by human beings. Environmentally sound and
economical development of these seabed resources will
contribute to the prosperity of human society.

To realize the sustainable development of seabed
resources in the deepwater environment, we conduct 1)
study on genesis of resources and ecosystem in the deep-
water environment, 2) development of production tech-
nology for seabed resources, and 3) environmental impact
and economical evaluations of seabed resource develop-
ment. In addition, we emphasize the practicality of
findings and promote cooperation among industry,
government and academia. We advance the commercial-
ization of seabed resources such as methane hydrate and
greater utilization of the deep sea, such as COz2 storage in
the subsea underground.

A VINA RL— D AT EHER)

Toru SATO

ik i s

sato-t@edu.k.u-tokyo.ac.jp

PR Sl 30 2 ol 0 e Bt

BB TE T TRAES

Marine Environmental Modeling and Synthesizing

e - (L5 - £RE - 12 - HSEZNTESIVEREL THRRZER.
Ha U CREREVCHEORNEZFFEHL TV,

We are developing computational models of environments using physics, chemistry,
and biology, etc. in order to predict environmental impacts and construct public acceptance.

AMAZETRATIHEBRBRREORGF2ERELLHMT AT AOAVETMEVEBRICAERZTVET . £DHIC
RIBRKOMIE - L% - ARZHET VI BLOENODMAUCEIDRBEFE TR AT LR RIBVAIIRI X
MOFHRICLDHRM AR AT LOBERETV EORERNS AT LOEVAZEBFERZEOTEATVEET,
MFRRIELCO2 % - BEMPIFEOREFEFTM. X2 /N1 RL—NEBEFRBIRROMIT. HA/NARL—bDE
B - ARRETUT NARL—NERW=COz2 B ITE BFEMAD CO2 FEETILORRCEBFFR T ZAF
VI ZHDELERUUEDIRED HUET .

BEEBREEIELIFELZSELF LA BLTFEOTMTFI0ALIRIEFELELADTOERIZZ0N,

Our researches are aimed to form concepts of environmentally harmonizing systems, which coexist with
natural environments for the global sustainability. For this purpose, we are developing computational models
of environments using physics, chemistry, and biology, etc. Then these models are synthesized into simulation
systems in order to predict environmental impacts and construct public acceptance. Our research interests are
CO2 storage in the deep ocean and in subsea underground, biological CO2 fixation, formation and dissociation
of methane hydrate, CO2 geological storage by hydrate, the effects of CO2 on marine biota, and offshore recov-
ery of floating marine plastic debiris.

Please note that Prof. Sato will not be accepting applications for doctoral students. Master's students will not
be accepted after October 2025, too.

ERRETZHOE LEET WEFLBRATDCO2/\1 KL —NERK
Concentrated offshore area of YXalb—yay

floating large plastic debris Simulation of CO2 hydrate formation

within a pore space of sand grains
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'_t ‘ S;'i;;'er_ti‘ TABETA .,
ZEH X w5

1 ‘ tabeta@edu.k.u-tokyo.ac.jp

\

HERIE S 2T LR H

Marine Environment Systems

HEARELEFNRZRIRT DI, SFRIZDOEREPHTRENG
HRZSCRENE 7 TO0—F THARZITOTVET,

Holistic approach including environment, ecosystem, and socio-economic perspectives for
sustainable ocean utilization.

WEH - BERIGIRET BT M el gt s
RS DIcDDBFFNBEEDD/CHICAR]RT
T AMEZETIE HELBOMBAPLBFIREDOR
2 - BRICE T SEMEED . SR PBRRE
%SE}%TZ)TC I BEEBOMEREEZZEL .Y

CHER - HERFREORRDOBERES A
TA%’V‘ﬁaﬂﬁ@”%t_&D@Eﬂn% TOCWET . B
ISR B R AR DIRBEECH SR BENDE
BDFH - FHEOAFEHOREBAICISEREA
KM RRICEERERT DRT V7 DOBEFRIEH
BEXTR NSRS D/c D DERRET P
HERFETNORRREEMERIRELTVET,

ERROYVI2L—Yay (REOHEETIL)

Ecosystem modeling and simulation ( modeling of fish behavior )

The comprehensive and strategic environmental
assessment is indispensable for promoting marine
use to realize a sustainable society. We aim to
analyze and evaluate marine environment systems
from the viewpoints of physical processes, ecosys-
tems, and social systems considering the interac-
tion of land, coastal zones, and oceans. Main areas
of laboratory research are; environmental impact
assessment of ocean and coastal development,
restoration and management of coastal environ-
ment and fishery, marine environmental problems
of rapidly developing East Asian countries, utiliza-
tion of deep ocean water to enhance primary
production, modeling of marine ecosystems and
socio-economic systems to analyze these prob-
lems, and so on.

BEREBEEDHDKEEYI2L—F

Fishery simulator to vitalize coastal fisheries

= —& ... Takuji WASEDA
:3 | —

- Tsubasa KODAIRA

"/J\SZ E@{ ;ﬁg i 38 ?*m_l_ $‘ &I ﬁ%

kodaira@edu.k.u-tokyo.ac.jp waseda@edu.k.u-tokyo.ac.jp

6B MIRER 5

Applied Physical Oceanography

BOTELZHSKIINIL., BEERT D EFLFIEL,
hZEFBEFOFALFRZICHASNSEFBRZRILLTVET,

Sustainable ocean development cannot be achieved without a strong knowledge of the rele-
vant physics. Our mission is to better understand the mechanisms and processes that affect
the ocean and to make use of this knowledge in ocean utilization and protection.

EEMIEZ O TR EERBAZT O RN B 2B F D TEMFBICRIL (A EZBRELTOET AR T,
ERIECEAIMICKDIRGER . AXCEKEBIR T 2K COERRE BT CLEBHT 27 —2aEFBLET. 55
N REEEMICHEE T HIEITMA ATIMEEER T E T —& Y —/N—3% DOBBRIICEEL. MROMIT.BRAT
FIF—DREREBFXE R OBKEFIRILTHIEZBIRLE T OE CIAAUERERAIFE et g AIB I C SN U ECRE(
THEIDBRIFHTORT BKOBRSBEEEERORBICHATOET .. BEXMEI2ERE - BEESET COATE
FERRMEERCEF ERNREOERIREFTF MDD DRIRSDBTE WO/ DOREICHIE L TOET IBFBFREH
EMICHWNGET2ZEDPT-ILTT,

*http://www.todaiww3 k.u-tokyo.ac.jp/nedo_p/jp/webgis/

The principal objective of our research is to intelligently utilize the ocean based on a good understanding of
its physics. We conduct field observations, laboratory experiments, and numerical simulations for the research
topics. Our constructed ocean information is made freely available by our user-friendly data server (¥). In
recent years, we have participated in Arctic expeditions and Antarctic research teams to investigate the inter-
actions between the atmosphere, sea ice, waves, and the ocean in rapidly changing polar regions due to
global warming. Furthermore, we tackle urgent challenges such as the interaction of atmospheric and oceanic
waves during intensified typhoons and bomb cyclones, and the analysis of wave fields for the feasibility assess-
ment of offshore wind power generation. Our ultimate goal is to comprehensively utilize and apply oceanic
information.

*http://www.todaiww3.k.u-tokyo.ac.jp/nedo_p/en/webgis/

K TELNIALRBEGRY SR NEURCREH IR ERFZ KGR BIRAAE

RTINS AN B — =/, - MY

(201 8F#5\\iiE) Handy wave buoy FZ (BRERICHBINIERKE)

Waves propagating in the ice-covered Arctic A wave-tank placed in a low-temperature
Ocean(Mirai cruise, 2018) room.
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BEVE—ME/ IV TERE

Ocean Remote Sensing

VE—MEYYVIICELDBEERAE
BEFREARIRIVF—FIAICRET S MARREZITOTNET,

We have carried out research and development regarding sea surface remote sensing,
and ocean renewable energy.

BEHRIRBICELCOET . ZBHORRIGEEICRE. BES
FBKEE WY BESEEETT S —RICOBARHORTFIE
BERERTRREB  AAREDRUMKRSNET BF
ST 22 COODIERREFN D E ST TRAR U EFE
LETBFLREEFEHELETHEIADOmEN  TORE
BB T DEIBICRBELET MARETIE VT2 T
(CEBVERB LR GBEKAL IKREDBEDOMERRDE
A CFEBEN R OKFIRRIBEN R EOBFBENICE T S
REFNOFEFM RS - MRS BFBEARETRILF—H A
AT LOMERFEEATOTVET AMRBFHH . EBERRT
AT EFRABH AUBERBIHICH LT L —SICEBBERA ol e o ol wavs anSe e e
YAT LROEBEBENRIINF—FIAS AT LOMERFAFEE i
KAERBREATOTVET,

The ocean has always been in constant flux. Cause of
ocean fluctuation vary : sea surface wind, sea-level
pressures, seawater density, and topography. States of
oceanic fluctuation are generally represented by flow such
as ocean current and tidal current, and waves that express
sea surface configuration. Everything in the ocean drifts and
oscillates under the influence of waves and flows. Ocean
engineering starts from understanding oceanic fluctuation
and eventually assesses their influence. Main areas of the
laboratory research are measurement of sea surface physi-
cal phenomena such as wave, wind, sea level, and sea ice by
using microwave pulse Doppler radar, dynamics of floating
and underwater line structure, and development of ocean
renewable energy systems. Field experiment of remote
sensing of sea surface by using microwave radars, and R&D
and demonstration of ocean renewable energy utilization
systems have been conducted at offshore of Hiratsuka city
in Sagami-bay, Namie town of Fukushima prefecture, Kuji
city of Iwate prefecture, Monbetsu city of Hokkaido govern- ~ B#BENRIALE-HBEB A7 LOFRAMSECRIELR

R&D and Demonstration of Ocean Renewable Energy Utilization
ment. Systems

Toshihiro MAKI

I B sz

maki@iis.u-tokyo.ac.jp
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BT S5 PIr— LI RT LEREH

Underwater Platform Systems

RBREMODORTA IR TF=IYALITIAICELD
BRBIRITSYR I+ —LOAHEEEERLE T,

We develop new platform systems for underwater observation based on the latest robotics
and data science.

[EAREBHPBEDT —2%2B55FRELTCEAN - BREOTIVNIF— L EESN TOET  AMRETIEERE
BHROARY N AUV) ZHRDOICGRERRZHEORY b (ROV) PEBEAR—KASV) BEAT —>3a> WD/ T IV T 4—L0D
BHEICKY 7B RBIR T ZYN T4 — LY AT LERELE T AUVORBETER T 71— 3 LK DMK
BHE BMEBEO 7L IUXLICIA EERBCEERE - AUERM FEMTEERMEVNO/N—RT T 7
M. ZLTRIEL 2T —ROBRNFRICVBE T HMENBRT TO—F 2TV ET  REETHRO 7O TIMIE EE
AUVORIFRERFE BEAT —> 3> EOEEICEDAUVORARMFEAIANUV KPRO—)ICLd@mehE
BIABFE BHIEYVOBHRA - BHFFEAUVICESBK - BIKTOEAFEEDPHUET,

Autonomous, unmanned platforms have a large potential to obtain data about the vast ocean. We seek to
realize novel underwater platform systems to reveal the nature of the ocean. These systems will realize
wide-area, high-accuracy, and long-term observation through collaboration of multiple platforms such as
autonomous underwater vehicles (AUVs), remotely operated vehicles (ROVs), autonomous surface vehicles
(ASVs), and seafloor stations. Some of the ongoing projects are as follows; collaborative navigation and forma-
tion control of multiple AUVs, long-term deployment of AUVs based on seafloor stations, low-cost AUVs,
autonomous detection and tracking of marine life, and under-ice observation.

EBERFOAUV HATTORI (L) 8LU'BEEZIBUTTORI(H) EEZT<AUV Tri-TON KBFRERAUV MONACA
AUV HATTORI (left) and ASV BUTTORI (right) during a sea AUV Tri-TON following the seafloor AUV MONACA for under ice survey
experiment
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Yusuke YOKOTA
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yyokota@iis.u-tokyo.ac.jp
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B BIRIRER AT LERE
Underwater Information System

B BRI EBERR AT LOREIEDT-HIC/HHEH
IS5V Ix—LORRPCT =9I AT LICKHT HHRAAREITOTVET,

We conduct research about underwater and seafloor observation technology and the sophistication of
marine information systems through the development of data system and sea surface platforms.

2THRRICAN FEBEDHRER)EBROBEBEN mEDSBRIDEAL—F . BF BEOEHALZDEEFR
DEEMEDPRBELTERSINTOVET BKOBERBEMEOBR. B - BEOUEBRIL ICEDER ERFFEP
Pk ECERICEDABERTHY . BEDPOBBERBRINED ROONTNET . AMAETIE.UAVPHZEHDF
B @28 R EREHREN R EICSOTBEO B BRI SRAEMN SN OBFRORBEHAEMN LIS ETDER
ABROEN. T -2 AT LOBE FEOHNERPEEAICET HMARAEETOTCVET  ERICHDFIIBRUAV
BFBRARBRCL — Y — (LB EBECBEDOHRBAM OO DRETALRE  REOBFICHITHERA - KEEETOTW
ECIN

In the 21st century, the density and transmission speed of information surrounding our society has
increased, while the underwater and the seafloor observations and the sophistication of the information trans-
mission remain issues. Underwater information, seafloor topography information, and underwater/seafloor
positioning are closely related to our daily lives, resource development, disaster prevention, etc., and
high-speed and high-density information collections are required. In our laboratory, by using UAV, aircraft,
satellite observation, next-generation measurement technology, etc., we are conducting research and devel-
opment about high-precision seafloor positioning observation technology, bathymetry measurement tech-
nology, underwater environment measurement technology, aggregation of observation information,
construction of data system, and satellite utilization. We are also conducting actual ocean observations and
experiments, such as UAV ocean observation experiments, satellite positioning with lasers, and actual observa-
tions for the precise seafloor positioning, as shown in the photographs.

BEMREBENCHVSNIBER

Seafloor stations for seafloor positioning observation

UAVIEFERRIOREBR DK T

UAV ocean observation experiment

HEL—Y—ABEORROKTF

Experiment of satellite laser ranging

Changing Arctic
Berina-Cl Regiop

Takashi KIKUCHI

i P e

takashik@jamstec.go.jp

BFRIERANFE D

Marine environment observational research for the Arctic Ocean

EIR(EIC &> TREICEITL TV S ILHEBDiBK
U BFMERNERIEE(LZAS I ICT HHAZITOTVET,

We are investigating environmental changes of sea ice and physical oceanographic condi-
tions in the Arctic Ocean, which has continued at a rapid pace due to global warming.

BB OBEFREORACFFITBKORRZFD L HBECRE(LD
ROBEBIIED—DELTRLHONDIDICHEOTE . AMEET
E AERBE OB FIRREOEADREEEDERE . EICRAMFEDS
ROEMICT B EEBHELTWD BFHIKA M A5V IPHED
BIKMIC K DR BERE AR BOYIE (CFRBOE L EFMICEDS
ABEIEE ZIRETAZFIECT 5. K RAEETL TW2ALEED
RIEZCDREBDBH CORBRYZER TRV ERZTOIE
TOBFORRINER T —RE/DIEDTED. INODERA T — 2%
BRI D ETOBKPEFDIEREODRIRERMDRZERENICL.
INBEDEAEFIERITHF-BK-ARBOERL T O AZMHAT
%o F/cARBDBIKE T OERRAZIT O/ DEMBAFHOED T\,

Changes in the Arctic Ocean environment, typically shown as
unpredictably rapid reductions of sea ice in the Arctic Ocean, are
well known as one of the most remarkable evidences of global
warming. The overall purpose of our research is to elucidate the
status and trends of ongoing Arctic Ocean environmental changes.

Observational cruises of R/V Mirai and icebreaker under interna-
tional collaboration project enable us to collect unique and
high-quality data of physical and chemical oceanographic proper-
ties. We can also collect year-long time-series data by mooring and
ice-drifting buoy observation at key areas of ongoing Arctic ocean
environmental changes. Based on the analyses of such observation-
al data in the Arctic Ocean, we investigate the “status and trends” of
changes in sea ice and physical oceanographic conditions and the
important processes among atmosphere, sea ice, and ocean, which
play important roles of the Arctic changes. Developments of obser-
vation methods in sea ice region of the Arctic Ocean are also investi-
gated.

SEEHIRFF O T 50\ (€KX 5201 6F LT EATE
R/V Mirai Arctic Ocean cruise in 2016

LB ICH1FBCTD/HRAE A
CBAEHIRIRZA " H 50 2009 FMIEBLD)

CTD/water sampling at 79N during R/V Mirai 2009 Arctic cruise

EREOREBEDFHELDORAK

Schematic of seasonal evolution of the Arctic Ocean
stratification (Thorsteinson et al., 2017. Chapter 3 Status of
natural and human environments. In: Adaptation Actions for a
Changing Arctic: Perspectives from the Bering-Chukchi-Beau-
fort Region. pp. 39-88. Arctic Monitoring and Assessment
Programme (AMAP), Oslo, Norway.)
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SETF A RHEIE

Climate Prediction and Its Application

FORVRIRFHRZRI T DI,
RURFAEZDARAZITOTNET

Climate prediction and application researches to provide the best climate services to the
society.

SUERRBEIOTUERRIE HRICKEBRFEERILET . FHHL T A OBROMICH. BARPT 7 DKER
DOMBFIS EFEHLT DTN -3, T Z—Z3bEEPAUNFLAMR—IUIRREV O EREE-NORFEZZ TR
T COBRBTURREBEDRIEMENDHEEER KT RIC. ACEIE BDRADPSHTEICOIATERB EHAT —2P%k
HIATUBEFRAETT L ERVTHMRL TOWET . ZORGRE TV BFPUEOEYIEBRERBRNICEIRT D
R TR DPRBRYFEDTERS TR THEN TCEET . ERBHOHSNBHEEIER T DFRICNA . [UERBH DB E
BEANOTBERNDEOMADODENTT . [UREBFICHITH/NREBROHEBRIE BFEIMEOFRICHENTD
ERLGRTHAHEDP) TR BFEREEICEVWTOERIRVET .

BENNTEREFZEEEBELEEADTTERILZZ,

Climate variations and change have huge impacts on our lives. Japan and most parts of Asia are influenced by the
seasonal monsoon variability and the interannual climate modes such as Indian Ocean Dipole, El Nino and EI Nino Modoki.
Our research objectives are therefore related to understand the physical and dynamical processes of tropical oceans and
atmosphere, to predict climate variations on time scales of months to years, to understand the mechanisms and to devel-
op evidence based climate services for the society by utilizing Al/ML. Besides data analyses, we rely on the computer
simulation results because of data scarcity in large parts of oceans. Our state of the art global ocean-atmosphere coupled
models not only simulate ocean and climate processes accurately but also predict climate fluctuations at long lead times.
In addition to the understanding of climate impacts on societies, we also aim to study climate impacts on regional ocean
processes. The inter-relation between climate and small-scale ocean processes is not only a key to ocean and climate
predictions but also important for sustainable management of marine resources.

Please note that Prof. Behera will not accept students.

Extreme events and their relations with tropical climate variations.

SWRETEMEL AT LERBRTEITIO2I)1 /%

Development of Digital Twin for Reliable Systems in Ocean
ML TR BUE  Professor Hideaki Murayama

BLENXCEFRAREZADY AT AR BB EPRRFMICESLEOTETETEMADDICE O TOVET  E25EEHICKY
BLOWBROEBRBENG<BOTWET . INSDZETTEREDET CEICK) EMCERDOHEZEDPBEOTVERT . A
KHZROL ERICSTIRRBARELEXET 2HEELTT VIV A U PIRABER TEESNTOET,

TOBINIA Y EF RERERBICHE TS T/ DOIOTICFOTELONDFEREOEIC Al T —REMEEMZBNTY A N—ZE R
ICREOREEFBBRELERFOIOBRETNZRVHTEM TT . TV YA UVICE DT IREDIREZILEL . K ERICREE
FTRTDIEDAREICRDIED  KURRICAL 7R E THEIFRLRBRED AIEICRVE T  AMT TIE MAAPF LR DRERE
OE LEnE - BFRFEICEDDES BEYDOT IV AVEREBEL YRV R THRM - T 2R FEICLD
KRR T2 WY A VY AT LERRT BN T YN T4 —L"-SAS" DIAERFHREICRIEATOET.

The transportation and development systems in the oceans are becoming more complicated due to emerging novel
requirements with autonomy and decarbonization. Severe wave and wind occur more frequently due to climate change. These
increase the uncertainty and make operation difficult. As a way to reduce the uncertainty and support the operation, the digital
twin is attracting attention in various industries.

The digital twin is a technology that uses Al and data assimilation
technologies to create a twin-like model in cyberspace based on
information obtained from "objects" in real space through loT. The
digital twin enables us to know the current condition and predict the
future more accurately, thus enabling safer and more efficient
decision-making. In this research, we aim to realize the digital twin of
equipment and structures related to marine transportation and
offshore development, such as ships and offshore wind turbines. We
are working on the research of monitoring technology using sensors,
condition estimation technology using data assimilation methods. We
are also developing integrated Ship Analysis System (i-SAS), which is a
platform for realizing digital twin systems.

¥, - & & 7S N rS e
BETFIOINIIOZTIV)
Maritime and Ocean Digital Engineering
I & BIR  Professor Hideaki Murayama

BEREFRI RRBEOILODHERMAREERER BLOZE2EN LEBHIFREOLOOBHEMMEA SES AT
LB T HMAADERET - B ERICKITPEEMDEREF KERRELRATVET . INSDOREZRRT BcodIciE >3
L—2a HBEREFENDY TN T PR EFHRIBIPHEEIOBAN GE - EM AT AICHIET 5T =7
I NEERELTRILT DUBEDHVET .

AMATIE I —2a HBEREN-AU BRI T AL—EBR T HEECEDIC BT MADRFEREERNE
LET . EDEDICETIN=ARFEMBD) EXOETIN=AT AT LATY Y ZF U7 (MBSE) DA EHPEEDME . &
BEHREMEI1L—2a>HBER FITRE BRI 2HEOMEORELET  WATLC /BT ATLZEATHDATD
BRI —IE)R JO—/NVIGBET T AR IC DV THIRE LET.

BETIOMINII =7 THEEMODE) https://mode.k.u-tokyo.ac.jp/

i-SASICE DK SNIEEMOTIIILYA VI RT N
GUI of digital twin system (i-SAS) for a model ship

The maritime industry is faced with big challenges, including the development of new technologies for decarbonization and
their social implementation, the introduction of autonomous vessels to improve the maritime safety and working environment,
and ensuring productivity in the design, manufacture, and operation of advanced ship systems, etc. In order to overcome these
challenges, it is necessary to strengthen its engineering capability for advanced and complex systems by adopting software
technology, known as co-simulation platform.

In this research, we promote various projects e.g., developing a novel concept ship, based on the co-simulation platform
together with the companies in the maritime industry. We develop the methodology and tools for model-based design (MBD)
and model-based systems engineering (MBSE), and study how to integrate and utilize various domain technologies on the
platform. We also conduct research on international rules for the introduction of new systems and strategies for the formation of
global maritime clusters.

Maritime and Ocean Digital Engineering Lab. (MODE) https://mode.k.u-tokyo.ac.jp/

VEal—yavHBEROA—Y

Concept of Co-simulation Platform

BEDBANOETILN—ZHAFKOER
Front-loading by model-based development
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K FENBRRER

Floating Type Ocean Current Turbine System
NEDO - HI

B 2 #IE  Professor Ken Takagi

BETIR)VF—RMIRRRERE, BELIRIVF—FREI X T LAFEHAE
S IR B AR

WA ZEFICEENZBRDPEISER - BRCENEOEARE LI IR FTF—Z2BLTOET . A THEBRII . BPEDEEZDOKX
TRFEYTHYRINEFEDEEFTI I F—FERICIFTFELROWAZLBE DR ELEBEIXNF—CT BRI F—ITEN -
B IREEBRDE EEFHODEWREL/EIXINF =TI D MMNETERUDPECHREE TEESN TUODRRICBRNDEE
TREAEETELRTNUEEYED A /o BERE TIECE200mU EARBELRITNIEERYEEA . COSOBEEDO T THREIAN
208/ kKWhLI T &RIRTB/=DIC. BERAZEIH = HYEERATR OO —> 7 AICBRICERE T /O DR HFE
EWEEHRDT D DERBECX T TV ADBZ R IKFZER B R EBRELZIRELEL I EEEIE.NEDOLIHIA 100k Wk
TONA T OERBIREEERELEL.

Marine energy technology research and development / Marine energy system demonstration
/ Floating type ocean current turbine system

Japan has a huge ocean energy resource potential such as ocean
currents, tidal currents and wave power in its EEZ. The Kuroshio
current is a large and stable ocean energy resource that does not
exist in Europe and is a major feature of Japan's EEZ. Ocean current
energy is a stable energy resource compared to wave power or
wind power. However, the current velocity is usually slow
compared to the tidal current velocities which are utilized in Europe
and North America. In addition, the water depth is more than 200m
in the Kuroshio basin. In order to realize an ocean current turbine
system and achieve the power generation cost of 20 yen/kWh
under these conditions, the University of Tokyo, IHI, and Mitsui GSSI
proposed a floating type ocean current turbine which does not
need extra support structures for standing on the seabed, and has k& Z#EXBEREBEBOA—IR
the capability of easy installation and maintenance.Last year, NEDO  an image sketch of floating current turbine system
and IHI conducted a T00kW prototype demonstration at sea.

AN FL—bMeFIRUEBIET ZB{Lx=ITE

Carbon Capture and Storage in the Sub-sea using Hydrate System
ERAEMISH
The Electric Power Development Co., Ltd. (J-POWER)

EEk B 2R, SH &5 3

Professor Toru Sato, Associate Professor Yoshihiro Konno

CO2/\A FU—NETEE(ICEE T ST B KU
CO2/\A FU—hETEE(ICEE I & SRERAVA 5T

BIENCEELECO2D IR BEBERMOBICERT HC02/\1RL—NE. B EREENZRKEL. O —ILBAED Bt kE
B8 (Carbon Capture and Storage: CCS)ZRIRT 2 EMARFINET . NARNL—F AT LZFIBLIZZDFHLWCCSD
BEESEEDHERELTOET,
BRI HOCO2NARL—NERZEHRRL B R Z M I 2720 DEREBREERL TOET . ZHICEBRT—22B0 T,
R REIC B A RIZTERZERBLEHES Il —2aaRBL TVET,

CO2 hydrate formed between the CO2 reservoir layer and the sea bottom is expected to yield self-sealing capability and realize
sealing-layer-free Carbon Capture and Storage (CCS). This new concept of CCS using hydrate system is proposed based on
collaboration research between industry and academia.

Laboratory experiments are conducted to observe hydrate formation in the artificial sediment layer and evaluate the sealing
performance. In addition, numerical simulations are carried out in consideration of factors that affect the sealing performance by
using data of the hydrate formation experiment.

Experimental apparatus Numerical simulations

AtEEBOMEEFIA . TNDRRDFEIRICIIDOAHIC

To be the Front-runner Realizing the Sustainable Northern Sea Route
XEREE tE#ME 7O T GRENE-Arctic,ArCS, ArCS2 (201 145E~)
MEXT Project Series, GRENE-Arctic, ArCS, ArCS2, FY2011-

FHEH £/ 2R, A BX AR, )\ 2 E
Professor Takuji Waseda, Associate Professor Ryota Wada, Lecturer Tsubasa Kodaira
| &% 8K - RRTRACIEEME X BEROHKE

EF EERRBOBKEEORRGEDICHNILRBEEAEMBEEL TR T 2IEDPRERES O CEEL /. UBMER L.
INETOATLKERR/NF Y EAZBAMEEICLEANT. I—0Ov/N- FOFREIOBERCR 7 AUS - 77RO 3~5E)52HE
ENET . THEOEMHDE IS MDD CO2B DB DB LABVET IS BRI OBAREBIC O™ 5 D ERFICEIR
TEDHBRHITT.

ERBOMBBERERIETBHOHICE [ER - BROEFDLBKIHOFTHENSBRAT
FHRERICINA GBKDPMAICRIZTHEDOIBBCHERE DO DFEMFEAFRENDIE
WARREADPKRE TS . ATOY T /NTIRIALERBICH T 2MAMBICEIL GBKDEFE
T HBEICHEHRERBROEA ALEIEMATIM (B OREELHMAEEKFICHT
HEELRMEE/RTCVET T ATOVIIMISRETEDHREEEDIHRALRITFOD
FRRDAN—ICEENTHY ABRBOMATES AT LEFAHIEEREBEBEDD
EDELTVET,

Integration of weather, sea ice, wave forecasts and Arctic Ocean route JtfE#ies / Arctic sea routes
support information
With the rapid decrease in the sea ice area in the summer Arctic Ocean, it has become
realistic to use the Arctic Ocean as a commercial shipping route. The Arctic route will reduce
the distance between Europe and Asia by 30 to 50% compared to the existing route through
the Suez Canal and the Panama Canal. In other words, fuel is saved and CO2 emissions from
ships are reduced. This is a rare example where both mitigation and adaptation to global
warming can be achieved simultaneously.
To use the Northern Sea Route, it is necessary to understand the effects of sea ice on ships
and to develop technology to determine the route. In this project, we participated in
research cruises in the Arctic Ocean, gained valuable insights into the air-ice-wave-ocean MENSOKLIE TREIMAEEK
conditions, and hull icing that is a unique issue specific to ships sailing in the Arctic. Members  Shi icing due to collision between ship
. . . . . . ow and waves
of the project include experts from various fields, including researchers from private
companies. One of the major goals is to create a navigation support system for Arctic routes.

HEDBERNZZAS

Supporting Japanese Antarctic Research Expedition
EMNEHAREOERME 7O I (2013FE~)
Collaboration with National Institute of Polar Research, Japan, since FY2013-

FiEH =8 8%, MU ReE B8R, Fit & FEHIR

Professors Takuji Waseda, Hideaki Murayama, and Visiting Professor Takashi Kikuchi

| BRAOE DD KBNS I DRRAT & [ LS B | 5K T HERED SR ARAR
BADEBREBOESR EHL ZFOBEIIE1910FEICETHYET . 19565 (CFmidmithis

BRI DR SN TR R ICATT DN SRR BN DHE DB INDEIEBICH VTR

FMEME DA R DIFARERR T —2PEOSNTVET . 2O 7/OD 17N TldmiGmihi &8

BXICRDBIKERIT — R DT KB T DIMAZES) T —XDEN GEKERB OO A LHEEZ

ICRBDERR T — XD 7ZE U T BMEEILOBEKDIREDIBES . FOEE AN XL

DERPEBIL TVEY B MRIEFFRNTIE HREHROBRNOBRIKBILESE [ICLSE

%i?@ﬁmﬂ}%ﬁb—(\ﬂ’ﬁﬁﬂﬂnﬁﬁﬁ‘éo)ﬁ‘hﬁu'ﬁi%ﬁ\‘/ﬂ}7J<'7)375015*33_%)&5%@{‘{729'((/\? S ———
° BRlIOKT

Field observation of the Antarctic
Observatory Summer Corps where
the students participated.

Measurement and analysis of ice navigation performance of Shirase
and sea ice characteristics around Showa station

Japan has a long history of Antarctic observations, dating back to 1910. Since the
formation of the Antarctic Regional Observation Corps in 1956, it has been conducted
continuously, and various observation data have been obtained mainly around Syowa
Station in Antarctica, where its impact on climate change is concerned. In this project, the
state of sea ice around Syowa Station will be grasped through analysis of sea ice
observation data by the Antarctic Area Observation Team, analysis of ship hull behavior
data in the ice sea, analysis of sea ice samples, and analysis of satellite observation data.
Aiming at elucidation of its fluctuation mechanism. The Department of Marine Technology 20124, BBfIE#EEERTRLILTUSE,
and Environmental Studies conducts measurement and analysis of ship navigation H5~Y3A7Y—THEMEMICEAN S,
performance and research on sea ice and waves through voyage to Antarctica by the In 2012, headed for Showa Station

world's leading powerful icebreaker, Shirase. by helicopter from Shirase that was
unable to reach the shore.
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An Interactive Concept Evaluation Model for Social Implementation of Methane
Hydrate Development

MH21-SHRERFEI V-7 L
MH21-S R&D consortium

SEH L5 HERE. 1A BX #380%

Associate Professor Yoshihiro Konno, Associate Professor Ryota Wada

A NARL—N (MH) FRICHFEN 2R EITH I BB ORMEHICEEL TEY KM ERICIIFERE S AT LPHED
SETNOBREEEHFAL TV B BEERR T BT BT —AZMREICIEA . BRI RNERES AT LEZDRRICHK
BEEMRAEPERERBREDBERREICRITTOWKIEDPERTHDH ARERMOD A RS T2 a2 ERITED TNz,
MHEAFEICBh DA EEFMPRFMETMAEZME L TROTT N OBEEED TS,

Social expectations for Methane Hydrate (MH) development change with the rapid transition of the social landscape. At the
same time, innovation is opening the possibility of various new concepts of MH development. Decision-making for R&D
investment is challenging, as they must be made towards a complex and socio-technical system that has not been defined. We
think the interaction between technology and society is the key to tackle such a challenge, and currently developing an
interactive concept evaluation model to efficiently accelerate the interaction.

Interactive Concept Evaluation Model

BHENCHTDXZ A FL—MRFERHE

Japan's Methane Hydrate R&D Program

(L% B BUR. SE &% HEBUE Professor Toru Sato, Associate Professor Yoshihiro Konno

BDERBDBE DX NARNL—NEDOHEEDHAZEE T 2 AELEERMZRRT 57cH AEAMEIL MBI D S
WOFARICETEL 72D NARL—bDBA ARSI OTNARNL—"DPBERLIZV T B EICEDRERETZHBIRTHVAI/OA
T2l —R—ZHEL EREREUB BT ALK ORBBARRE RO AN — ALDOBRRAZHATNET,

EOIAGY HAERED DR EICEET BeOIIE EEICHOTFHEEOERR 2 EEND OB E CRITT 2REDDHY)
LT MWRAEBENT A NARNL—NEDNEFEEZIRET T 57/ BIRFRAEICE T D EAMICAICE O TREDHRLISERSN
TUWBREZHFRT 2K TA BN B L ORBEL /OB F OREBIRKRELM T DRBEN> I —2EFHELTVET,

I RTA—IIROFRERRLUIZTEBET NV EBEL KRROEEFH TR I1L—>a> 27Ol ET B BRI
Ure s B L EIREF ZDORZ(TV  EER O MZERL TOET,

Methane hydrate is a solid crystal which consists of water and methane, and it is an important potential source of natural gas.
Because methane hydrate is stable at low temperatures and high pressures, to extract the gas the temperature must be
increased or the pressure must be decreased. To make this procedure commercially viable, it is necessary to predict its
productivity, thus an accurate simulation tool is required. The permeability of gas and water in hydrate bearing sediments is
important for this purpose. Equations for modeling the absolute permeability change were proposed as a function of hydrate
saturation. Laboratory experiments revealed that hydrate saturation cannot solely determine permeability reduction caused by
the hydrate existence. This is due to the hydrate distribution, which describes the shape of the hydrate in the pore spaces of the
sand grains.

Itis assumed that the initial location of the water determines the hydrate distribution in the sediment. One says that hydrates
do not form bridging or floating distributions, but that the initial hydrate nucleation in the pores may take place on the surface
of the sand grains and the hydrate grows outwards into the pore space. However, it seems that the mechanism of hydrate
distribution is still not clear. In this study, we propose a numerical model for estimating the distribution of methane hydrate in
porous media from the physical properties of the sediment. The formation of the methane hydrate is numerically simulated in a
microscale computational domain, using classical nucleation theory and the phase-field model.

In addition, we develop enhanced gas recovery for methane hydrate reservoirs. To determine a promising gas production
method, gas production behavior is numerically predicted in a reservoir scale using reservoir models reflecting real
petrophysical properties.

BIETICHE U " BR{LREORRIE-SIRFEIC
B9 SRt

A Study on the Suppression of Leakage of CO2 Purposefully Stored in the Sub-sea
Geological Formation

BRIEE (E371—X; 2021~20255 ) &RIERBACCSEIIEE
Ministry of the Environment (2021-2025) (Integrated Demonstration Project of Environmentally Friendly CCS)

1Bk & BuR

Professor Toru Sato

Carbon dioxide Capture and Storage (CCS: ZE{t KFDDBERIREITE) DERALICIF FEHSASDCO2REU A
IADEBIEFRAR THD. AD—BETOEEBHISCONRETIERPEEL GBRICEKBINZEHO LY —DOED
WODBEFNERALBEE . WERCRHENUBRRHEREREDREBRABET DI EDNBERD. FI T EBDERER
BHHSCOARENBERETTELHE § DERMPHEMET L ZRREL TS,
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For the realization of Carbon dioxide Capture and Storage (CCS), consideration of the risk of CO2 leakage from the CO2
reservoir in the sub-sea geological formation. If unexpected CO2 leakage takes place and some of the sensors installed on the
seafloor detect it, the leak information such as leakage position and leakage flux must be identified as soon as possible.
Therefore, we are developing a stochastic inverse analysis model that estimates the CO2 leakage position and leakage flux from
limited number of fixed-point observation information.

BREERDCOBAREMBOZE A KON SHUER ICHER LT X7 COzBERHZHAY 28R
Probability distribution estimated numerically for the natural CO 2 seepage position O in Equipments to measure CO 2 seepage at the
Kagoshima Bay using measurement points []. seafloor

Wave-Argo-TyphoonDFR & ESRI % R

Development of Wave-Argo-Typhoon and International Collaboration

HEMEREHEE KRBT (FHR) (2019~2021FEF)
KAKENHI (2019-2021)

FHEH =8 8%, I\ & =6

Professor Takuji Waseda, Lecturer Tsubasa Kodaira

| =R T ICBITD RSB B /ERRB(Cal T o B EL AL DRIR
WTEGREBICHESEZZONDBIFBIREDERL TUVD. 201 BFEORHAET. EAEKRZE EDBERZB/KIE-EE21
SOFEBIFEEICHLVBEIEAT R - BESMEEERT 2RO TEMLBEAIRZRTHY . BEROFAOREER EICIETERE
EFBOBRPURERRR THD KEFEBOEFHE - BT 5o AUIFERICINA CEERBOICE.ZF L CBEROZEMFINT
BOBERRDABANINIDEELEEZEZONDD IRIGERIGIEIIAEEN AME CIETRRKTICH T2 RE M A /ERAERRIC
AT GESREE NI DR E & R R R PIRE AR R R 7 O—~ . Wave-Argo-Typhoon(WAT) DB HEZ1T>T L\ 5.

Developing ocean observation float to understand the wave-ocean interaction under stormy
weather

In recent years, extreme events such as typhoon and bomb-cyclone has been
frequently reported. Typhoons are extremely complex natural phenomena in which
the atmosphere, waves, and oceans interact. For the momentum and heat flux
estimation at the sea surface, wind speed, water temperature, and the geometry of
the sea surface, namely the directional spectrum of waves become important.
However, their field observations are quite limited. In this study, we aim to develop
a wave-ocean observation float, Wave-Argo-Typhoon (WAT), that can
simultaneously measure waves and the temperature structure inside the ocean, in
order to study wave-ocean interactions under stormy weather.

I/ BHICHIT BRI DR
Testing Wave-Argo-Typhoon observation device
near Enoshima 25
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NEETNET—SHFERELTEXFERAICHED

Combining Physics-based Model and Data Science for Ultra-deep Drilling
MR AREEEDOHEREMFE (2016~2022FF)
Japan Agency for Marine-Earth Science and Technology (FY2016-2022) Joint Research

HMHE BX #34%

Associate Professor Ryota Wada

| BRRERAEICSITHNUILINA TDIAF =T RICETHINE

ERHARBIORZAEICE VWV TBARERNANDREENEZO>TOETH.10,000mBORIEFEDRUIL/ A TEBVE
BT RUILISA T DRA F I APER TERLRY B AT AlFKVEMLZS A RLE T IROH DL LAY A XL —
2y OERICIF BEIHARDOUTILZA LEEHEED BB T D BEPICEZR
SORIRERIBRISRONTWBEWSIFEED BV ET . AME Tld. N R EEHE
T—RERKRER T HEHHETEF AOBEICKYBEREDHRICEEATNE
ER

RARDFHIE. HEET IV TIEERRRERIBEIFHROR A  REDOIEY 2
EANL =23 T —RERBFBEFRL THEL TV EICHYET IR T
ZTFOMRRI AL aETINDARNEERBLETILARYIAETILORE
BAMETIINOBEICK) ARETINET —ERZONA D R z@MESEET
O—FDOERR=ZBIEL TLET,

Concept of Gray box model for Downhole
WOB Estimation

| Drill pipe dynamics of ultra-deep drilling

Ultra-deep drilling is expected to enhance both resource development and
scientific research. When drilling with a long drill pipe, its dynamics cannot be
neglected and the behavior of the drilling system gets complicated. A good
understanding of the behavior is crucial for safe and efficient operation, but the
monitoring data available during operation is limited. Our challenge is to tackle
this problem by combining physics-based model and data driven model.

Our research aims to compensate for the shortcomings of physical models by
utilizing monitored data through deep learning. We incorporate engineer’s
knowledge and physical understanding to build the data driven model, applied to

gray box models and early detection of anomalies. The Deep-Sea Scientific Drilling Vessel Chikyu,

©JAMSTEC/IODP

Development of Advanced Hybrid Ocean Thermal Energy Conversion
(OTEC) Technology for Low Carbon Society and Sustainable Energy
System: First Experimental OTEC Plant of Malaysia

BPHEM =5 8% Professor Takuji Waseda

HERFR R R RE X S E R R E M B 707 = 4 (Science and Technology Research Partnership for Sustainable
Development, SATREPS)DUOEDTH B[N L —FICHBI 2 EFHBREFBEEZRKE(OTEC) DHRICEDBERFELEZDE
DDOFFAIRER T RIF— AT LADOREE |ICEB ML TVWET  ZOSATREPS 7OV T N Tl N T U YR FRDEFAIAEF
BEEZHREH-OTEC) DXL —>FICBIF2BEZEIEL THY KR ITNIET ) —> T RILF— RK Z LU THISEZ DA
EPE/OEINDERFINTOET AEDSZIL—TIE . Universiti Malaysia Terengganu& 1L COTECOREEE(ITMNER
EABRT —2EMBRLET LT OUII =TI OBt T — 4 EIREL F e B TETIILERE L HAIIL—TT
LSRN BATEET —ZDORBED/DICT—2Y —/\EILH L B RETMPTAEEDEISICRIITET .

This SATREPS project aims at developing a hybrid ocean thermal energy conversion system in Malaysia, which will be able to
provide clean energy, desalinated water and local business opportunities. This research partnership between Malaysia and
Japan will cover a period of 5 years, from 2019 to 2024, and it is currently divided into 10 research groups containing members
from both countries. The University of Tokyo is currently part of Group 4 and is working alongside Universiti Malaysia
Terengganu in order to provide relevant data for an OTEC project in Malaysia. The Malaysia team is compiling local
oceanographic data and creating a regional model, while our team is building a server comprised of oceanographic,
atmospheric, satellite and bathymetry data. This server will provide useful data for resource assessment and climatology
analysis, which are essential information for OTEC development.

NL—=3T7F =59 — N0
Schematic of the Malaysia Server

Web1 Y% —71—2X
Web interface

AREINZT—5 05
An example of the visualized data

F30F LR EDORF

Development of a Floating Offshore Wind Turbine
NEDO, "Technology Demonstration Experiment of a Next Generation Floating Offshore Wind Turbine System”

K $E—ER JEZUE  Associate Professor Shinichiro Hirabayashi
| AR AIF ERADFEES AT AR

HDE B PR FEKE (EEZ) ICFET 2% RN IR F—EREFHATIREEHICROTEH OPELEDENTEE
DOHEY) DEIGEHIETEHEEENEFR O TCVEY . — A BRALBHIIREHNDERRIKRDRBRDIEND BIEICHR
BEN/OFARDO LICAEEZRBE T 2FANF LRAEOREDPBEICRVET SFANF LRAEERE-FE-RERTHEESNE
PR BHRDOP TEMBEREDERLET S FAEF ERAEREICIIIOERZEHICE DV AT LFANERTY .

NEDOZFEMRE R IMATZAIF LR NFES AT LMK I TIEIFEICEBN T REFR X EEB T 2R NREES AT A
DIMEZEDBHEEDICFH I ATFTHIREREMICE T 2R BT o TVET.

Technology Demonstration Experiment of a Next Generation Floating Offshore Wind Turbine
System

Huge wind power resource exists in territorial sea and Exclusive Economic Zone of Japan. Even in the near-shore region, there
is a potential to supply significant amount of electric power in the total demand in Japan. Due to the geographical
characteristics of Japan that water depth becomes deeper sharply with distance from the shore, it is necessary to develop
floating offshore wind turbines in which the turbines are settled on the floaters which are moored to the seafloor. A floating
offshore wind turbine is a system comprised of rotor, floater and mooring, and shows complex coupled behavior in winds,
waves, and currents. A system evaluation is important to develop a floating offshore wind turbine with its complex behavior.

The next generation floating offshore wind turbine system project initiated by NEDO is aiming at the development of the
novel floating wind turbine system for further improvement of economy, as well as safety analysis such as risk assessment.

X2 ZHRFE LTV RT7—AICE T2 MMER
AX—=
Figure 2
o . Conceptual image of ship drifting in floating
T N—=YVBZAEAFE LREOAX—IK offshore wind farm
Figure 1
Conceptual image of barge-type floating
offshore wind turbine
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INTBFRIRICEOD B AFTROEL - BERARENEZ LR BETRALAH#D
KREMICISA TEDIEERET HEDIC. REMDFBEC 2 2 TRMBRMEICHEDUEL
T Fo B PRIBE R  EREETOERRE ERNOMREEDT 1 ANy a> OERICE
Fh&Elrc.

RIS EMEMREEL THFMERFEEBICT. XA IOTSAFVIBEPREREICK
BFRBENET LRI TTBF T T4 ABRMARETOTVET JIRIBEMERRO—IH7Z
BN BAMFUICEFREH T N ETORBRPERINILD D ARDAYIESEEL TVET .

AER TR BFMRZRBL TEEREN - BRNBRBEEDED TE FEROEDSNDA
HERDEONDIEERNET,

| decided to do a master’s degree and Ph.D. at the OTPE because | have a strong interest in
marine environments. During my master and PhD, | worked on the development of an advanced
in-situ chemical analyser for deep-sea mineral deposits. This gave me the opportunity to not only
apply what | learnt in the coursework, but also work independently on a project with literature
studies and experiments. | also joined research cruises, where | got first-hand experience of how
data is collected at sea and had the opportunity to exchange thoughts and learn from other
scientists.

Currently, | work as a researcher at the Japan Agency for Marine-Earth Science and Technolo-
gy (JAMSTEC), developing optical technigues to monitor changes in the marine environment
caused by global pollution and climate change. What | learnt in classes is vital for this project, and
the sea-going experiences strongly helped develop a device fit for deployment in the open sea.
On top of that, the connections with international researchers as well as companies | have built
proved invaluable in tackling global environmental problems.

| am glad that | chose to do my master and Ph.D. at the OTPE, as it broadened my horizon and
helped me pursue an exciting career.

FERT VAT I NTORETARIZOF LS M T FOELSERIGL R,
RRAFCTHRESZMRLELLHLVT —IPHERICE T DMAIEE ICHE T.COFKR
DELRETCTNICERUETILODIERICROVRIBICEEN/ZDIFREFZETLE., IFEHEL
OTPE AXyT7DEMTTT.

FASIRTE EFFA AR REFAMRSHOCOATB I —TICHBLTLET. 1 FETID.Z
NETITAHEZEICETAMMEE YL —> T TOXKERIRESTRBEORBICEREHTT
WELTE (BFREZR)RAEMIE. ZRICKRENETRICEHT 2232 —>aVIcRUBATOE
T DB LS IFERICHDIREDEZDORE B OTNET,

| am a Japanese-Brazilian, obtained a bachelor's degree in petroleum engineering and a
master's degree in mechanical engineering from University of Sado Paulo, and a PhD from Univer-
sity of Tokyo. Research on new topics and methodologies is always challenging, and | was very
fortunate to have a very good environment, in which to tackle this in my doctoral program,
thanks to my supervisor and the OTPE staff.

I'am now working at the CO2 Storage Group at INPEX Corporation. | am almost finishing my first
year and most of it focused on training in the petroleum industry, involving a fire hazard practice
in Malaysia (pictured). | just started working on simulations about Carbon Capture & Storage. My
PhD definitely formed the basis of my current work.

Messages

from Graduate Students and Alumni

BEEWNDTA— I RETRAICERD HD/FAMC EOTAFRIIB D DEERISHEL TODEEA
ABRIERLEL 7z, L TVV/oRY AT TIIEFIC BT 2R TEMHMRIEE B2 A .
RIEMECEFBERRERIAVDFICH/OTERIED TERL Iz FLBSOMAD—RELT
REIChH/e 2838 COBAMBICEINT 2R P MIARREL TER-MAEXFCERNHND
MRELHRT OREER/DIED TEMFHEERF T DLULISEFICOWTRE . BADIE
DPTEELL.

FERIIMTBRICAZL. BRI OMAMDOIRRR OFEPLZNUCEDVERE. ifd- &%
BEDICEDOMERREFIMETOTECT . AFRTCRALMB PREEEDL T LR
BFOFBEBFRIZOM LICEFDO—RELTERT HIEDN TENUEEZATHIET,

ABRIEEFEVDFRNRIZ TOMHANLHRETH- RFEZEVOFEFIREZRFICARIE
DTE EECMTED. SESFRBRHERBL CTFERNTHEDIVEREFONDFTHCERNE
ER

I pursued this department in response to my interest in the field of oceanography and engineer-
ing. As anticipated, this department provided me with a comprehensive understanding of both
scientific and engineering aspects of the ocean, understanding a wide topic including environ-
mental issues and maritime policies. And | also had the opportunity to join research expeditions
in the Arctic and Antarctic Ocean for my research, and to participate in discussions with
researchers around the world at conferences and research symposiums.

I plan to join a classification society and | will be involved in classification rules for vessels, as
well as their assessment. | also aim to contribute to research and development related to
maritime and ocean sciences. Using the knowledge and experiences during this department, |
want to play a role in enhancing the utilization of the ocean and improving ocean environments.

| believe that this major provides a unique perspective by allowing you to gain a holistic view
of the nature of the ocean and specialize in engineering and science. Through lectures, research
activities, and various activities, this department can offer invaluable experiences both within
and outside the department.

FNIKZETHRMROFLFHCERELR ERDTFOMBEMEL BF LE BFREZED T
WBSAREWEM) B DRBFERIERERTTEVNEEA TIDEFERIERLELE,

SISBEMRRESEHRAT HRMEBE - RET 2O T -2 I2L—>32 AN
TEMFTEITOTCVET BFE CIIEBIEDS DM ZRUNT H721T ORRICHHES T  WF R D
REPEFRERICE T HERICHMN A RER T miicinEL .

MATIEIBEHEDISOOLIEEEZ T FTRLCMIRREBL T LW T 7R
FAELDD BCRRERBINEREMEFICETIOELTVET,

BADHBERF OTCVSER COMBE—HICRAZRDDBEEEVEL LD,

After enrolling in a mechanical engineering department at university, | came to know about
OTPE, which promotes marine engineering and ocean development by integrating knowledge
from multiple fields, and decided to enter this department in order to broaden my horizons and
possibilities.

I am currently conducting research using data analysis and simulation to advance and develop
technologies for observing crustal deformation on the seafloor. In lectures, | was not limited to
simply absorbing knowledge from textbooks, but also had the opportunity to visit research
institutions and experience work related to international collaboration, which exposed me to
cutting-edge technology. In my research, | am trying to acquire practical and comprehensive
knowledge while testing new ideas under the enthusiastic guidance of my supervisor and
through the extensive research facilities.

If you have a passion for the ocean, come join us on our quest for the unknown!
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TN AIRIE BV OKP TERBEZITOEMPZOFHMICDOVTOMAEZEL TWET . IKF
TORRBEFICROFEREPRIBELLEN R FHERE KRBV OFHERSFT.
K TR ERRREICEHBBEDFIREICHRNIE. KU S THRMITEFZREFBTHIED
TEEI . ZLTEDRRICIE PFIRABERMPRDELNEEAET K MITLUANTIEL
EQFESPRIEHIC.ERZROERICAIT TEREZL TVET ABH T E—ABDOLE
X ERRINEE T KRR E VDT BENCIRIE T CERICEWVIED FHTOFvL > D HE0D
ENET OB E—FEITBFOMITICE AR £

| am studying on underwater visible light communication (UVLC). UVLC offers advantages such
as high speed and large capacity in medium range compared to conventional acoustic or RF
(radio frequency) communication. Enabling communication in water as freely as in the air could
enhance the utilization of marine environments. | believe visible light communication technology
is crucial for achieving this. Outside research, | am preparing for entrepreneurship with fellow
students in the laboratory. In this program, we benefit from esteemed professors, diverse collabo-
rations, and well-equipped facilities, fostering an environment for research and welcoming
challenges in external settings. Join us in exploring the depths of marine research!

FNFIRTE. T F Y AKRZICEZ U BHOMAZICFHBL CHANF LR FEBEDRIEA
TRIDODYTIAFI— 2% ERT HMEICIIBATOEY . T F Y ADBRELETJUEDEHET.
RUOHRPALEET A AN Y>>V LBDEAKRENERBO/ZRIFE CMITARICRVBE I ENT
S IRICHELCALZEZOTNET,

NEF LR DFEBICET OMREL/VWEBATAERIEZLEL D AL TIFIEEHE
DEDIMDBIEEEZ IO  BFLFEREGYEREL BN EORLBHOTTRLUIMIE
BICBALZEDPTETVWET B OIEE—HRETBFICE T HMTEITOELLO!

| am currently staying in a lab in the University of Texas at Austin, where | am conducting
research on designing efficient supply chain for floating offshore wind farms. | am truly enjoying
the vibrant discussions with professors and students, and the beautiful climate of Texas.

| entered this department because | wanted to conduct research on offshore wind power
generation. In this department, | am able to conduct my research in a fulfilling environment where
| can receive enthusiastic guidance from my supervisor and lectures from leading experts, as
well as collaborations with companies. Come join us and do research on the oceans!
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FNSHANARL =M BCHBRY O EERBERICHRDERELT. B DEFIRHZILRL
AANARL—MRADESRICEIRT HZEEBERLTOVET . MHEETHINBRBIREDOY
R—NeZF CERNBRITAE IS —T—02av TR T MREZED TOET, IHICH
RARFZOBVFHIPRZE - MAE T DRAIE FCEOMIERERESSICTHRLIZBDICL TN
T FL FELUNCO FIROF Y7 N AZ R T DR EDEBICHIET .

BRAREIE. BEEREMBEORAICENTIRDIDICELLFEHAERERMAL TNE
TUEESRBDHEURTIORF THIMNBRII2 =T ZBATVET ARV F—LP/NA
FUIEWOTHBEIICEMNT HIET. —HEITB I TREIISOHICELRYET, BFEEEL
T HDPRDEIEDICKDAFDRED ZZICIEHVET .

BT BHDERRARZEKRER CORBEMRICBNITRIBERBEL THY  AFRLEEICED
TRINREIR T,

My research focuses on investigating the morphology and permeability of gas hydrate-bearing
sediments, aiming to expand my expertise and contribute to advancements in gas hydrate
research. Supported by knowledgeable and supportive professors, our regular meetings,
seminars, and workshops facilitate the progress of my research. Additionally, UTokyo's
renowned reputation and provision of scholarships and funding further enrich our research
experience. Beyond our academic pursuits, ample opportunities exist to shape our future career
paths.

The natural surroundings offer a picturesque and convenient backdrop for both daily life and
research endeavors, fostering a friendly and supportive community where mutual assistance is
the norm. Engaging in sports teams, hiking, and communal activities adds to the enjoyment of our
time together. As an international student, | find a welcoming environment that feels like home.

In summary, UTokyo offers an excellent environment for graduate studies and research,
making it a compelling choice for prospective students.

INFEREBHRORYN (AUV) BEOFTES —>a>FReMAL TOET JhUCKY OBFER
DIEAERECBFREO TR IDIREERY  BFEPBFLZDODH TOMRERD
DIEPHFINE T BFFHEIE. FRAUELRERR. EEH5EROINE. TLTRERIRIE
REEBKT DICOICT R RIZZENERTZLTVET

FNIHFTEPEARADBHRORYMEETHERFEISHEDLY  BFORY MO RERICE T
THRERDDIcD COFBUAZLEL . INETIC MARUTIMAK P E AR E D!
ARDANTRERELGE A DORBIH COMAZITOTCVET . SOIC. FRTOREKRREZBL
T HFAFDOMREEZRT DEROZ<HVET . —RIOBFRMOMEZHED . HIKIRIFICE
BUIEABRROARKELENTNEELLD!

As a PhD student specializing in multiple autonomous underwater vehicle (AUV) navigation
methods, I'm dedicated to advancing marine exploration and environmental monitoring. With
experience from underwater robot companies in Canada and Japan, I'm committed to leveraging
marine robot technology for societal benefit.

Our research, including artificial fish reef surveys in the Kada district of Wakayama City and
Kobe City's Suma Marine Fishing Park, enhances our understanding of oceanography and
marine engineering. Collaborating with researchers worldwide enriches our perspectives and
drives our research forward.

Join us in pioneering a future where human development aligns with global environmental
preservation.
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Career Options after Graduation
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Heavy Industry

Transportation

Mechanical industry,
Electronics and
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Chemical Industry
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Consulting
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advertising

Government Agencies,
Government Laboratories
and Foundations
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Transportation
Equipment

Resources and Energy

Chemical Industry

Information and
Consulting

Finance and insurance

Trading company and
advertising

Government Agencies,
Government Laboratories
and Foundations

Master/PhD Class of 2020

Master/PhD Class of 2021

f
Workplace Workplace Ledcef
e Mitsui E&S shipbuilding Co., Ltd. 1
o NYK Line > o NYK Line >
e MTI Co., Ltd. o MTI Co., Ltd.
e Fujitsu Limited
o KOHOKU KOGYO Co., Ltd. o e Caterpillar Japan LLC 4
© SUGITA CONSTRUCTION CORPORATION e Mitsubishi Electric Corporation
e Hitachi Zosen Corporation
e Honda Motor Co., Ltd. 1
o [INPEX CORPORATION } ) )
® JAPEX 3 ® JFE Engineering Corporation 1
o ENEOS
® AGC Inc. 1
e Cisco Systems, Inc.
e Sony Interactive Entertainment LLC
) e inglewood Co., Ltd.
:inT:zlf))r(w lﬂgban 3 e ABeam Consulting Ltd. 8
e Mizuho Research & Technologies, Ltd * CAPCOM CO., LTD.
e SoftBank Corp.
eoTokio Marine&Nichido Systems Co.,Ltd.
e Nomura Research Institute, Ltd.
e Sumitomo Mitsui Trust Bank, Limited 1
e Mitsubishi Corporation 1
o Class NK 2 o Ministry of Agriculture, Forestry and Fisheries 1
e Kyodo News
e Ph.D Course 4 oPh.D Course 1
e Project Researcher of the University of Tokyo
Master/PhD Class of 2022 Master/PhD Class of 2023
Workplace Workplace e
e Mitsubishi Heavy Industries, Ltd. 1 e Kawasaki Heavy Industries, Ltd. 1
e Mitsui O.S.K. Lines, Ltd. o
® Japan Airlines Co., Ltd.
e Toyo Engineering Corporation
o NIPPON STEEL TEXENG.CO..LTD. 1 |eFuiitsuLimited 4
e Kubota Corporation
e Keyence Corp.
o [NPEX CORPORATION 2 e Eurus Energy Holdings Corporation 1
e Amazon Web Services, Inc.
o CHODAI CO., LTD. 2 ® REFINVERSE Group, Inc. 4
e Nomura Research Institute, Ltd. o AT Kearney
o NS Solutions Corporation
© SUMITOMO CORPORATION 1
. e Acquisition, Technology & Logistics Agency
e Ministry of Economy, Trade and Industry 2 o ClassNK 3
e Ph.D Course 4 *Ph.D Course 3

® The University of Tokyo
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Admission information for the academic year 2025

Please check the Departmental website for the possible updates.

[ Schedule A: Special Oral Exam ]

| Eligible applicant | Applicants with outstanding academic record and wish to enter this
department as their first preference.

| Quota | around 10 students

| Application Period | May 17 (Fri) to May 23 (Thu), 2024

| Entrance Examination| Jun 29 (Sat), 2024

- Successful examinee will be exempted from the ordinary exam.
- Those who fail are still eligible to take the ordinary exam.

[ Schedule A: Ordinary Exam/Special Selection for Applicants with Overseas Educations ]

| Application Period | Jun 6 (Thu) to Jun 12 (Wed), 2024

| Examination | Master : Written Examination, Oral Examination
Doctor : Written Examination, Oral Examination
*The further information will be announced on the website of OTPE.

| Examination schedule| Aug 19 (Mon) to Aug 20 (Tue), 2024

*The further information will be announced on the website of OTPE.

® Entrance examination schedule B will be held in winter

® The above information is subject to change. Please be aware of the updated information on the GSFS web
page on the entrance exam.
https://www.k.u-tokyo.ac.jp/en/exam/info/

® For more information, please refer to the Guidelines for Applicants and the Entrance Examination Guides of
the Graduate School of Frontier Sciences, the University of Tokyo

Guidance Information

uolIssIwpy

April6 (Satl 1000~ Online o ey Of Fromtier
13:00~ Online Departmental Admissions Briefing

April 23 (Tue)  16:45~ Hongo Campus Departmental Admissions Briefing

Aori 27 (at) Onine Diison of Environmen
14:00~ Kashiwa Campus Departmental Admissions Briefing

Please check the Departmental website for details.

® Refer to the Departmental website for the details of the Departmental Guidance
M https://www.otpe.k.u-tokyo.ac.jp M Contact admission@otpe.k.u-tokyo.ac.jp
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URL:https://www.otpe.k.u-tokyo.ac.jp/contact
E-mail:info@otpe.k.u-tokyo.ac.jp

TEL:04-7136-4673
FAX:04-7136-4731

Access to Kashiwa Campus
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kashiwa 1.C. @ Toyo Glass@

Kasl
ngh SCh00| L Kashiwa City Library Branch

Transdisciplinary
o : Sciences, GSFS
ogawadai
elementary mdsgr%gl o
school osto
\ e ONatlonaI Cancer
Center Hospital East.

Kashiwanoha
park

Tanaka EIementary
@ School

Kashiwanoha

Environmental high school
)

Studies, GSFS
gagtarelyama
entra ishi i
‘ @ Hospital @Hatsuishi hospital
47 Royal Host @

$ g%" Yagi North

S A agi Nor [5
’é" < Elemegntary School @ McDonald's
Edogawa
University

® @ taiyakan

Kashiwa fourth
elementary school
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[ ]
Kashiwadai three
Junior high school PY /
Pay -~ Kashiwa junior &

/(//lze Seo om high schJool S

; 2
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”’ba” ~

&
A
Nagareyama S g %S
City Sports Park ,' >§'

To the University of Tokyo Kashiwa campus,
Tsukuba Express Kashiwanoha campus station,

[ ]
Kashiwa City Hospital

(/

% .\Kashlwa Hospital.

Kashiwa Campus MAP

Environmental Transd|smp|ma£y ICRR
Studies, GSES.Sciences, GSES o/

ISSP Reseafeh

A N Complex
\Biosciences, GSFS  \ IPMU g

Cafeteria,shop | Cafeteria,shop
@ (°]

Kashiwa Library Gateh@use
Main gate

“Tokyo University West"  University of Tokyo before" bus stop
bus stop

. Tomise playground

@ AEON TOWN

Kashiwa Central
@®High School

\(\ S‘\\\\Na‘ -~ 5
RJ N -, mito »
4 Obap Bias==, abiko .=

¢’

[ ]
The Jikei University

Kashiwa
City Hall

Lake Teganuma

tobu urban park line
“edogawadai Station"

1 Joban expressway

there is a bus from JR Joban Line Kashiwa Station.
About one hour from downtown.

Tsukuba Express "Kashiwanoha Campus Station™ west exit departure (EXZJEH

ichikachi Bound for "East Exit of Nagareyama-otakanomori Station” via
“National Cancer Center H%sp|¥al East"

ishiKashi Bound for "East Exit of Edogawadai Station" via
SRR “National Cancer Center Hospital East”

LEITEHITENS Bound for “East Exit of Edogawadai Station” via "Midoridai-chuou”

JR Joban Line "Kashiwa Station” west exit departure

LRILEHITEINS Bound for “National Cancer Center Hospital East” via "Kashiwanoha Park”

Contact

The University of Tokyo

Graduate School of Frontier Sciences

Department of Ocean Technology, Policy, and Environment
5-1-5 Kashiwanoha, Kashiwa, Chiba 277-8561

URL:https://www.otpe.k.u-tokyo.ac.jp/en/contact TEL:04-7136-4673
E-mail:info@otpe.k.u-tokyo.ac.jp FAX:04-7136-4731
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University of Tokyo Kashiwa campus w
Environmental Studies, GSFS
3-minutes walk

1-minute  1-minute
walk walk

— R stop = hefore” bus stop [ .
National cancer center
I . bus stop
KﬂSthﬁm tsukuba express ]

kashiwanoha campus station E=—=—=—m—=—=—=—=
tsukuba»

tobu urban park line « JR Joban Line
kashiwa Station )
tsuchiurap
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