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Our object
graduates
the 21st ce

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 utiliz-
ing 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 intel-
ligent 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 obser-
vation, 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 internationally, and in addition to our Kashiwa campus facilities, the
University of Tokyo offers a diverse range of research facilities 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.

EFRMRIEEEN SRR
K

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

Katsuyuki SUZUKI
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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.

BEEEVATLERE
Ocean Industrial Science and Technology
EBIFERIXINF—TI25E5

Ocean Resource and Energy

OFXFIA AT LEHE | MEX AT LREREAH
B EEEMBERICEL. BEERRAR - BEIXNF—FA - BERRREL - BEERERIOFMZED. Deean Utiization Grous I Sﬁ‘iru;;;ée Si/stem_OLp\t::m Desian
FEXBREZVPBIRGEHAICIITELFFIEEEREZRH> T BEMEBROLE - EXIRE - RERS I s nghjo?g;y_%ngfd e
DRBUHAMRTEDAMZERTEIL.

_ _ _ _ _ o _ BEERREIZSET
The program acquaints students with ocean technology policy, marine resource development, marine energy utilization, marine Seabed Resource Development

environment conservation, and ocean fundamentals. Laboratory exercises and ocean observations help students to acquire high SESREMD AR b -2 AR R 7 BBIEY 20 TRt LT RBICH EBESBRE L H 5 E Y2 AT R L DIEE ER( AR D, 20T HICREL R LT
level skills. Graduates are expected to contribute to the creation of ocean policies, promotion of ocean industries, and conserva- BEZEDEMNREREY R T L AERE GBS, CCS. RS ¥ ZeRIF B 5 & D EAM RO EETD,

tion of marine environments.

#E ° maa’wg Academic and Research Programs

SBERTRESENRL. BRMICEELODO5D TN E— - Wi - REORECERLL S HRREOERMNE o SEEIR BRI Y | BERRAEFULIRARAE | BERESATLINEG

DRERICBENBRGRINERLODILERER . BRERREAMS L LHPOSXRRICHAT 2 LHOHFH Ocean Environment Group I SEEEYESSE
REELTULET,

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.

Applied Physical Oceanography

The department promotes research and education that lead to finding solutions of global environmental concerns such as climate change ﬁﬁmﬂfﬁfgiﬁﬁj5&@5@9{@@_&&3‘Cff'%@*lﬁ%ﬁ*&ﬂ@‘Ufﬁé@ EIMEEEREERT 5. o REEANLOBERROOWFREEE T UL,
and shortages of energy, resources and food. Marine environment plays a pivotal role and therefore, its utilization and preservation is key. HELT BT TREREE AT LEMRT 2.

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.

iﬁﬁﬁﬁﬁlﬁﬁ#d)ﬂ IJ*J;A‘:DL\T Course and curriculums
O:BEL I RERE I BEVE—MEIIUITESE I BRTSYNT =L AT LZEREH

— Ocean Remote Sensing Underwater Platform Systems
I Curriculum designed to cultivate Ocean Sensing Technology Group . . P
AVF17LOHH g | B - BERNS AT LSS

Underwater Information System

B HEEEICHELRE - BE-EE - BIEOFHE L B XERAVF1SLTERISEADDH DB BEIRBIEREBR - BRBEDSEY Y VT T ERMEMRET B, EERIMITID S DR IHE
ﬁ;}&iﬁkb*? @ﬁj’&ﬁﬁkbit O_u{1 a;’:‘n Ils to_ advar:cclecrinarir?eI ssen_sor technologies for the ocean surface, ocean interior, and sea bottom. Our professors are jointly appointed
o ° with the Institute of Industrial Sciences.
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.

N " . N = Rty IS & IN- BEARRHRAUZHH [UEFAFRMES T

. Z.1‘L7’J‘bw;ﬁﬁk#ﬂlﬂ\;tﬁfﬁﬂ’ﬂtﬁﬁﬁﬁﬁ’& . ﬂﬁT;ﬁETék&)d).‘%“EFﬁﬁ-%ﬁ-;ﬂiﬂﬂ ® 'ﬁ'¥m%ﬁ%/17‘b"§@ I ll\/larine Environment Observation Climate Prediction and Its Application
PBOBDEERLET BAFINVEERLET. Marine Research and Development System Group
Ability to handle advanced technologies necessary to International, practical and state-of-art skills to play an AP TRBENT L SRBATORA. AEMWRTOY 211 —> 2 hEORSEBL T ARREEHRA - > 221 — 3V LSRR RV BT,

lead the future of ocean utilization active role in the world () B ARARRF IR O RHRE
| ) 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.

BB ELDBFRM

Fundamentals of Ocean Technology

2%' [ ) A = — . f i
5 B Urgent issues and social demand

BEFMAICED
ANBEEFERD

ARBRPER Fem B BIE T

i PUN » TN o Ly B H A S
Metocean fundamentals for Engineers Advanced Ocean Technology ﬁ,}g . I?\} IJ:F_ ﬁ *:I' ﬂi’,EﬁLﬁiﬂﬁ:ﬂEE tét'b\ B{LEHEED
3 fA2 s Resource and ener Food resources Global environment Safety and securit
=20 g . = _ _ . C Bl
NS o Marine Hydrodynamics [PENN o — < N
EFEEMOHSER v v BEORTATRETT Ocean utilization leads
Social Implementation of Ocean Technolo V=2 s, Ay Marine Roboti dsS i -
p L B P EIN IR
N > — /.= aterial an ctural Mechanics fo = 3pTmm — -
BENB AT LR " Ocegllfm Sl;/rstems : ’ EEFRETETUY ent of Ocean Technology, , and Environment Eﬁﬁ}% and _str‘en?thhens the
Ocean Utilization Systems Marine Environmental Modelling International Collaboration Zilr;/glsa of human
& Bridging Industry and
~s ~ s = N sAL —s N A Ny [=] o A NH f
TOVTINTRI AV NEHR BET—AYAIVR HEEEDFI L EESERI HY TEFEDIR 2 LERBE A Acedemia
Special Lecture on Proiect Management Ocean Data Science ocean utilization and new ocean industry conservation and creation of marine environment .
’ ' ° N —— S — BEERR TRIF—-Bia%h L
BEYVRAT LRERETTEH BERRETVVIHREGR i Improve energy self-sufficiency rate
Structure System Optimal Design Marine Environmental Modeling and Synthesizing ﬂﬁjna 7L\\
BEERVRAT LR EERIEVAT LR =+, —
Ocean Industrial Science and Technology Marine Environment Systems ;ﬁﬁ;ﬁﬁﬁjz_jh Eiﬁgﬁ@
SEEEET R LE—T 2 ST ) ) s
o f~ - sﬁ;iﬁgourzlanj:ﬁerqu- Zﬁpﬁfﬁ%cgieanography CEL?Zs‘:iaEAaa?ir?;"Il'ae?:%qaotllggy Resource rich country
IIHE éingﬁﬁ . %E iﬁw&iﬁg @ﬁ%ﬁ%égvﬁznd Smart Systems Forum
nternational and state-of-art skills Practical exercises ?T%F%Fﬁ%%$ | " GRS
t ~; 3 i
eabed Resource Developmen %WE}%@% Sustainable food supply
FRRIIE ST HEER BT R T BETSATIR | [ e
Theory on Ship Propulsive Performance Special lecture on experimental ZEx * ﬂh‘ Basic technology Internal cross-cutting 2 IRIREZR 1
) . ) methodology of ocean technology and - - organization Ocean Alliance COz concentration stabilization
;§;¥?§ﬁhiﬁtﬁiﬁ8”3§%ﬂ environment gﬁé;efﬁigr%ﬁo?Systems Eﬁﬁg\:ﬁe{gﬁgDonaﬁon course
Special Lecture on Ocean Technology, Ny MrIStE=A % s RS 5 b [i=H
: PO”Cy and Environment & /ﬂ/¥?§'ﬁhiﬁiﬁ%ju /17 I\I, ]:[ éﬁéir:JREmm'e\grénjjdg ?ﬁrt;azﬁjeilecﬁtﬁﬁlﬁi Its Application Eﬁofﬁ/ﬁ i
Project on Ocean Technology, Policy, e 9 " o . PP’ Revival of Satoumi
—- = . and Environment BRISYNIF—LVRTLZ TEFIRIBEAIZE ‘ ar]
naerwater Platform Systems arine environment observational researcl
E{E;ﬂ;¥ﬁﬁ§§ﬂ B 70D77A p— >, N—FE) o o e s S—t s ;\gr the Arctic Ocealn > ' ‘ " v n €< €£4¢
Brazil-Japan Collaborative Program on EFEEEMED BROBRERY AT LF Education / Research B S < X

Underwater Information System

Naval Architecture and Offshore Practical Exercise on Ocean Industry

g K Disaster prevention and mitigation
Engineering
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]
< : a I I I l I S I I | e 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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Katsuyuki SUZUKI
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katsu-suzuki@k.u-tokyo.ac.jp
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Structure System Optimal Design

KRR BSRENLEE. BEY AT LICHU.
#MERBEPHAZEZAV. 2FRERETZEELET,

Global optimization of multidisciplinary ocean and maritime systems using mathematical opti-
mization and machine learning methods.

BF. BEIIARET BENCHR BEPEVNCHELEOEM EEBENAR Y AT LTT . AMRETIL. foff. &
FHBEWREDRRIEEM LS AT LU BEBRE(LPEMFAB T FEM V. T — 2B R OMTEITOTCVET,

BENZ-RAENFEORES I2L —2aVICLBFHEICE DX EMMATBEZEBET H/72ODOIRNROY —&#
L. FITUT IR ERETIVCEDMIRER  RERICEB ICEDRBAFELEDFEDREFE. TLTENS
DFFERWERBEDRFT DMRETOTCVET .

Ocean and maritime world are large-scale and complex, multidisciplinary systems where structures, fluid,
society, and the economy interact with each other. Our laboratory conduct research to optimize the system
using mathematical optimization and machine learning methods, data-driven approach.

The research area includes structural and fluid simulations, shape and topology optimization, multi-material
design, and shape generation through generative models, optimization based on deep reinforcement learn-
ing, and we use these methods to build innovative new structures.

AR DER DB RERET
FEM of collision of ships

MROY —&BRRE
Topology optimization

BAT A MRORBERE ERERIC AT IS DMEBRBL
Optimal Design of Wind Assisted Ship and Route Optimization

BEERY AT LERH

Ocean Industrial Science and Technology

MUVWLEFERIAT L] DHERREHELET,

System Innovation and Social Implementation for Ocean Development.

BEDPBTHIXIINF— - BRVEBRNRORT > IvILERRT HICIE M BEOERDIMERELEDIC, R
I EER T S [EEL DRK/DPBETT . AMKETIE NEEEOS VEFRIBICE O TEMIL - KRBT D
BERFEET AT LELTRAMIRBFERS AT LORIKICKOONZDEK - B - H8E - FEEEEMNICR -
BITBHIETAIN—2a>%&MRT 2 EEBHELTVET . FICEFRETIIEDFORMEHRZI) ANBHSHRE
EERL TV ZEDPRATHY BFLZEEBELLBDE. T —EY A TV ARH BT D VTV AT LD BRI E
FRECMESEDIMIVAETICRWUBATOET . BEMARNSY 7 ELT MAENXECCSY AT A RKIKRIERIZ AT
LOBFTRET —SBBHETETIINONA ZHRE . BFRE AT LR BFOV AT (VI ARG AV — - RED
BRRABENDOIAFTIVA YT -T2 [IRBROMETH - EERROECDREICIRIBATOET,

*CCS: CO2 [\Blx-fr&

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

fffEALWSRACCSOIYET R
Concept of Offshore CCS with ship
transportation

REFBZERAUCERES®RA
Drilling anomaly detection based on Convolutional
Autoenconder
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Hideaki MURAYAMA

PRI e Bz

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

BFEEBR AT LERH

Marine Technology Devices and Smart Systems

mANE - BRILBFRFE - FEOBELLD
1BEY - EhEE - ORYPOFMICITHEEZERLTVEXT

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

EEICBIT X - BEBOBEL HRFC. HEZEDB VR BRAZRIR IET 27 FTimikiia i) At /cikas-
XAl —2avIIMA . ENOEME LIRS AT AORFEICRVBATOERT MR ERD YRV NI =T DERY
MELTBL<T Oy TICI O TRBENIRRICHEIS T DM BIEES AT AFAY P ARSI Fr EFENE T . AT —h
AT FHICR<BVBIRESANE SODICBNINRDRIBENET AT 7(/NERVCHRE DREDE> > >0
BT AR - N TRIBEZ R W\ /o2 M Bl R A E R U B EM AL - BEOMFRICIWE A B LRI RECEBHED K
BHONDBFHELS - MAADIED MAZEHE - FEEXE. > T ORYMOBRAZEEL TVWET AV—NANTTFYD
BAICLDH B FIBEMORIEAPBEIRTTY.

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.

MMM AEBIE S RT LD DT IZIVY AV E T DFEH
Digital Twin for Smart Ship Structures

K77\ ERWRREY YT (A=K —T)L)

Shape sensing by fiber-optic sensors (smart cables)

BEEREIANF—I¥725H

Ocean Resource and Energy

BiE IRV F—HEERIRIERIRE D RICE T T U LEEFI A -
BEI AT LOBEZE{TOTVET,

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

ARRZETIHREEFTO/NSBIHLVER - T F—0ORFEEEEL CEF LR BR - BRBFREE K. KB
EWSEBFBRER R IR F—DEBAICEIF TEMREHRIBMARE DR TIT O TVET . T RBEE R
BEEEEFBLUIERRTADHRE S AT LORRBICDOVWTEMRRZITOTVET JEFEEIREIRILF—PERAR
ORBICEFETOYIINRET HEEHIC. FOEBERDTIHBRFMAREEZEL TOFHEBED DR RFI
ZX0mREES) (VIM) IKFRARRIEE OBEIR (VIV) A BRFEMFERE T YN+ — LEATHARICHERVIEA
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.

SMW 7 RV R MR A—BSZ =3 FRE
(BEH)

FELEVAYRTZF—LICBFBMERAA—Y WEFONFERYI2L—YaY
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BIRERFARIEDEH

Seabed Resource Development

RKKFBEREROIFGEURSFAREZBRELET,

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

BEICEZHERTIXIF— Y EYERDPFELET LY
L EDZLIFREFMABINTOER A RIRICRRFM L FIR
BEERORAEDIEICBNIETABDORERICKELERT 5T
EPTEDTLED,

FFeBDOMARETIE RKRBEEROFFH A ERHAFEER
BRI 2O TARBPHERENZEL TOBRERDOKEE B
EIOYAT LAORRAGBEEERBIEMORME. BEE R
I T DRI EFM - A MM ETOET Ko AR
MOXRBIEERL . EEFEEERDICHELE T XX NT
FL—REOXKRBEEROEXABILERIET EEOICBETA
DCOFRERE BEFBEMOEBD/MAFREED TLEX
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 CO2 storage in
the subsea underground.

XFINA RL— D AT HEHERHT)

Toru SATO

e il %

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

BIFRIRET Y VRS ERTH

Marine Environmental Modeling and Synthesizing

g - (£ - &£/E - £12 - HSEIFPNEST IVZREL TR ZHM.
AU TRESEPHEORAWEZFEL TVLET,

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

AMRETRATIMEBRRBEORGFEFEHELLANS AT LOIAVETIMEYZBRICIAREITOET . ZD72HIC
RIBEREOMIE - L% - ARFNET VI ELOENODMANICEIDREFE TS AT LR RIBUAIIRI XY
NDOFAICEDHENERBKS AT LAOBEEITO. EORBERANS AT LOEY A ZERFZEOTEATNEET,
MAEXIRIECO2 BF - BEMFTBORIBEZETE. XN\ RL—NEBBHREBROMAE . HANANL—hDE
B - AERET T NARL—NERWeCO2 B ITE BFEMAD CO2 FETTILORRECBFRRT ZAF
VI ZHD B ERINEDIRFED HVET .

BEEBREEIBLIFEZFELE LA ELRZELSHMTFI0RLIRIIEELEEADTIOERILZZ0N,

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 debris.

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

BRAETSHDF LEET WREILBATDCO2/\1 KL —NEA

Concentrated offshore area of Y2al—y3ay

floating large plastic debris Simulation of CO2 hydrate formation

within a pore space of sand grains
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Shigeru TABETA

ZHhH e %%

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

BFRIRY AT LEREH

Marine Environment Systems

FRARESEFFIAZRIRT HIcH(C. BFRIZDOREOHRRBANS
HRRZZCRENE 7 ITO—F THRZITOTLET,

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

e - BERNLREFZEFTMIL FRAELS
=RV BIcDDEFFNREEDD/EDICARPIRT
T AMAETIE.BERBOMNBLEFREDOR
£ - BEICHT2ZROED . AR R PERRATE
EXETBDIEDIC EEBDHEEREEZEZRBLT.Y
- AR - HEBEEREORRDOBFRIES A
T LEDHEHA T 27O DMRETOTCNET . BIR
BIICIE B F R BERMOBBEZEPHERENDE
ZB0FH - FHEHOAREOREBEICKSEREML
KM BRRICEERRT DRV ITDBEFRIEMR
X R CNOEBITTM T /2O DERRET P
HERFETNORRBEEZMATRELTVET,

ERROVI2L—YaV (BEREOBEETIL)

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.

BEREBEDIOOKEEYZ2L—Y

Fishery simulator to vitalize coastal fisheries

Tsubasa KODAIRA
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I RiBFIRFE R

Applied Physical Oceanography

BOTEZHSKEIINIE, BEFERAT DT EIFLRIEL
ThZ(EBFOFIAEFRZICRAS NS EFBREANHLTVET,

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.

EFEIEGOEAL TR EERRRZT ORI R 2B FO T EMFBICEL TAZEZBRELTOET KR TIE.
EURIEREAIRICKDIRGERA B EIKEBIR T 2/KIE COERR BEET I CLREEET GE2 7 —2&FRLET.E5
N RZERNICKET DI EITA ATINEE BRSO T AZ T —Z T —/\—*DofERAICEEL MR OMT. BRI X
WF—DORFE HEROBKEEFICEIL THIEZBIBRLET AOFE CIEUEBE NS midthE g AR IC S U ECREL T
BET DB TOKRT BK R EFEEEROBRICKATOET . T BEXMLT 28R B ESET COXTEF
BORMEERCF ERNRBOERMEFTMOI=DDFREDRITE NVO/BREORBICHRE L TOE T BFBRERE
FICHWVSRTAZEAT—ILTT,

*nttp://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 TEONIAUREZ R T 2 ROR NBURREDAIEERFZ KigIHBIRKE

(2018% % 51\ i9) Handy wave buoy FZ (SREPICRESICERK

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 TERH

Ocean Remote Sensing

VE—MEVYVIICEDBHREAE
BFBERRIRILF—FIRICET SAARRAREZITOTNET,

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

BEHIEEICEHLTCVET  EHORRAIGEEICIRE.BET
[EBKBE MERESEEETID. —RICBAXSHORFIE
BEMIRERTRREBR - BRBREDRNICHARINET BF
ICTFET 22 TDEDITRREFRNOTBEEZ (T ORRAROEEE
LET . BFTREBFRBEIEET HEIADLMEN  TOFE
ZEMB T HEIAICRELET MMEETIE VE— I T
ICKD RORB LR GBEKALRIKEEDBEDYIEIR R DEH
A GEAEBEY R OKFIRIRBED R EDBFBEDICHIT DK
RERNOZETM KR - FRGEBFBENRIRILF—FA
AT LDOMERFEETOCVET MEEFEN BERRT
ET N %$ ‘,—%7\%’5?5 N jt’ﬁﬁﬁﬂu Fﬁ ‘:B NN _&L:A:Z‘);ﬂ_;ﬁﬁ’ﬂu ﬁgit?rfw%ﬂ; \flifggggitEjaéiffi?ﬁaff fi?JSea Ice Measured
VAT LRBEBERIINFT—FBI AT LORRFMFEL e
SKRAERBREITOCLVET .

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 lwate prefecture, Monbetsu city of Hokkaido govern- Bt e
ment. Systems

Toshihiro MAKI

B BE s

maki@iis.u-tokyo.ac.jp

BRI YT A—LI AT LERE

Underwater Platform Systems

REAMODORNTAIR. TF—=IYLIVAICELD
BRBRISYM I+ —LOAIEEEZERLE T,

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

[EARBBHCBRDT —2&R/(2FRELTCEAN - BREEOTIUNI 3 —LDPEEESNTOET  AMRETIIEEL
BHRORYNAUV) ZdOIc GEREMORY M(ROV)PERAR—NASV) BEAT —>3a> W/ TIYNTF— LD
BHEICK BB RBET VN4 — LY AT L RELET  AUVORBETE 2T T7 1 -3 (C K BHEAIR
BHE BREBEO 7 ILIAVALICIA EERB ST ERRE - AW FEEMTERME O\ 2N T 7
M EL TR LT —ROBITFEICVAE T HMEMB T 7/O0—F 2TV E T REETHOTOT TIMIE B
AUVOREREBRFE BEAT —>3a>EDEEICEDAUVORARMFEEIAMAUV KFRRO—=)ICESE3HE
RIRBFEOBREYOBEIRA - BHFFEAUVICEDEIK - KT OBRAFEZFDPHVET .

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.

BERBRPOAUV HATTORI(E) 8L UBETIBUTTORI(H) BEZ{T<AUV Tri-TON

AUV HATTORI (left) and ASV BUTTORI (right) during a sea AUV Tri-TON following the seafloor
experiment

KiBERERAUV MONACA
AUV MONACA for under ice survey
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B BIRIGHR AT LEREHF

Underwater Information System

BRERIFIRNE EERRY AT LOEE(ED=HIC/BHE
TSYNI 3= LDRRCT =V AT LICEAT AHRARZEITOTVET

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.

21 HHRRICAV A BEDOHEZREBEROBEEN REOSRUDEAL - B - BEVEAEZDREFR
DBEADPRBEL THRSNTOET BKOBRBEREOBER. BF - BEOUEBRIL. MICEDEE ERFHEP
e ECEBRICEHDABRTHY . BEDP OBEERBRINEDKOONTOET AMITETIE. UAVPHRZEEDF
A BEEFR R MAFHAERM R LI IO TRIEDBE R BRI T AN B ORIFHAEM L NS DER
ABROEN. T2 AT LORBE FEOFAERPEEAICET OMARAEZTOTCVET FRICHDLOILUAV
BFEAIRBRCL — Y —ICEOBERECBEDBBEAM DO DREVARE REOBFICHITHER - EEREITOTL)
EXI®

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.

BEMREBENCHEVSNSBER

Seafloor stations for seafloor positioning observation

UAVIE BRI ORERDIR T

UAV ocean observation experiment

BEL—Y—REORBROKF

Experiment of satellite laser ranging

Takashi KIKUCHI
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takashik@jamstec.go.jp

BIFRIRAANE DI

Marine environment observational research for the Arctic Ocean

EEEIC &> TRZEICSEITL TV S ILE B DiEIK
RUBFMERNERIRE(LZASHICT DMAZITOTLET,

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.

EEBEOBFRIFEORE A ICEKORIRGHD (T HBECRR/LD
ROBEBIMED—DELTRLHOENDEDICROTE e AMEET
W ALRBOBFRIEORIADEREZODERE . EICERAMFIEDD
BROMICT I EZBREL TS BFHIRMEMI A5 IPHED
BKMIC KR BEAT ARBOYIE CFRIBEORZ N EZEFMICEDS
ABBIBE ZIRETRAEFIREET 5. & RAEETL TV 2AEED
RRZCDREBRDHATORBRCER T 1 2BVEBRAZTOIE
T BFORRINEAT —2%B2EDNTED. INODERIT —X%
fEITT 2 ETOBKPRFDERBEOTIRERCDERSERHLSNICL.
INBDEAERIZRITEBF-BK-ARBOERLR T O AZAZRT
B, AR BDBIKE TOEBRAEIT O/ DIMBHAEOED TL\D.

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.

SEEMIRTAFOMR T A5 W\ 2 & 2201 6 EILITEME
R/V Mirai Arctic Ocean cruise in 2016

LB 1FBCTD/HRAKEA
CEFIIRFRIEA 350\ 2009 FATELD)

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

LB OB EDEMHE L DRKE

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.)

B B~ 5\ S S
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s TR R X 5 55

Climate Prediction and Its Application

FDORVRIRIFRZRIET DI,
SURFAEZDARARZITOTNET

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

SUERE B B L OTUERE IR HRICKELFEZRIEILET . FHNREV A OBEROMICEH. BAPT 7 DKED
DOMIFEBEFRAT AT =—Z3, T Z—Z3BEEPAURNFLAAR—INIBREVOLETEE—NOFEEZITE
T COBBTERBEDRIEMENDBEEZERL T RIS ALBIE BDORDPOBTFICOIATERB &R T —2%k
M AKUEFREETT VMV TMHEL TOET . ZORBIEETT IV BFPERORYIEBREZERMICEIR TS
R TR PRYEDTEZER S ET AT HENTEET . BERBOU M BTEEIERT HFICNA. [ERBDORTE
BEANOHEBERNDELMADENTT . [IESBFICHITD/NRRBIZOEERERIEBFEREDOTRICENTD
EZRRTHRHEDPU TR BFEREEICEVTOERIRVET,

BENNTREFEEEZZELEEADTIOERILZZN,

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 El 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.

7097 MO

PROJECT INTRODUCTION

21



-
3
P
T
4
N
)]
3
It

22

SNRETEMBEL AT LERBRTRT I I1 /%

Development of Digital Twin for Reliable Systems in Ocean
L R B  Professor Hideaki Murayama

BLEEXCEFRAREXADY AT AF BBEPRERFMICEELOTETETEBMAODICHEOTOVRT KeTUEES)ICKY
BLOBROBBRBEDS BB TNET . INSDIETHIEREDET CEICK) B CERDHEZEDBEOTCNEEXT . K
EHEHOSU ERICEIISZRRBRAEEXET DA EEL TT VRN YAV PRABERTIESNTOET,

TN AVEF REERBICE TS T/ DOIOTICSOTELNDBEREOEIC. Al T —2EEEMZRNTY A N—ZER
ICREDOREEBRLIERFDOIOBRETINZEVHTHEM CTT . TV YA UICE DT IREDRREZIBIEL . K ERICHREZ
FRTHIEDFIREICR DTz KURRICRL 2R E TRIFLBBRED FIEICRVEY  AMETIE MAAPF LR D RERE
OB LENE - EFREICEDOMEES - BEYOT DUV A VRREREL Y ERWEZ LUV TEM - T —REEFARICES
KRR TNV A VY AT LERRY 272D T 5 YN T4—L"-SAS" DIRFRAFICRHA TOET .,

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 IoT. 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.

¥, - & & 'S N mam 'S S
BRTFIANWIIOZTIY
Maritime and Ocean Digital Engineering
Il & iR Professor Hideaki Murayama

BEEFRITMREOZODHIEEMAREMRER BLEOZE2EN LEHIFREDLOOBHEMMEA GES AT
LEEE T HMAADRE BE- ERICH T AEEMOHEREF ARESLREECRATCOET . INODREZZRT 57DHICIF >3
L—>aHBEREFIENDY N T P ERMZRRINEBNACHMEERISIMI AN S E - B AT LISHIST 5T Y =7
I NEERELTRILT DBEDHIET .

AR TIE I —2aVHBEBEN-AU BRI T AR—EER T HEEECDIT BT MADRREREEENE
LET . EDEDICETIN=AHE MBD) EXOETIN—AT AT LAY =727 (MBSE) DFEHPEEDMRT . &
BEREMEI2L—2a>HBEAREITRG BRI LA EOMRORELE T WATL T I AT LZEATHOATD
EBRL—ILE)R T O—/NVEBES T AR~ BEBRIC DOV THRELET .

BETIIINTI V=T JEE(MODE) https://mode.k.u-tokyo.ac.jp/

i-SASICE DA SNIEBMDTITIVY A VAT
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/

VEZaL—YavHBEROAX—Y
Concept of Co-simulation Platform

BENBAOEFIAR—IFEREOBERA
Front-loading by model-based development

AN Kb—bPeFIRL7=BIET "B LR R RTHE

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

Eik B 2R, ST 85 R

Professor Toru Sato, Associate Professor Yoshihiro Konno

CO2/\A RL—METEEICRE I DT ZR B RO
CO2/\A FU—NETEE(ICRE I ©SBRAVA 52

BENCITELZCOPIBRBEBEMOBICART BC02/\1RL—ME. BOEMEEHERKIEL. S —ILBTED _BILRE
BTEB (Carbon Capture and Storage: CCS)ZEIR T A ENRFINET NANL—N AT LZFBLEZOFHLLCCSD
BeAEREEDEHEARIBLTVET .

BEHFEYhOCO2/ NN —NERZERRL B MR ZEM T 2720 DERRBEEML TOEY . SSIC KRBT —22B0 T,
MR MEREICEA RZT EREZBLAMES I 2L —>a ARl TLET.

CO2 hydrate formed between the COz2 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

AtiEBOMEFIA. T NDRBDFERICIDOHIC

To be the Front-runner Realizing the Sustainable Northern Sea Route
XERIZE  duiEmMzE 7O 1o GRENE-Arctic,ArCS, ArCS2 (2011 EE~)
MEXT Project Series, GRENE-Arctic, ArCS, ArCS2, FY2011-

FHEH S/ B4R, A BX A3R. IV & E6

Professor Takuji Waseda, Associate Professor Ryota Wada, Lecturer Tsubasa Kodaira

| /&R - BK - RR ARSI EMIES R BRONG

% ERBEOBKERORE B I EEHIMEEL CRRT A SRR RO TEEL L. BRI .
NETOATZEAP/ F VETEBAMBIHA T I—O0/ 7O PHOBEPEF AU - 75 7MOBEENS~52EREN
£7. TRDEIMESBOST MAEOCOEAD B RYET , ThiE WIREECOEAE B OTH SRR ERTES
AEBHITT.

KEBOMBEAEERT BEOICE. 5% - BROBH BKIBOFHENSERME
BRI SBKP MR T HEOEBCRBREDED ORIV S TEH LR
HEHRBTT ATOY T 5 NCRAUBEICS 1 SRRMBIEML SBKD T BB
HRIBERRR OB AT ORBE R SRS B RERNR A
BTOET EE ATOY IS MIERBEEDHEEESORALABOFIIRY X0/~
BENTHY BRBROPTIIES AT LEHDIEERSBREDV DL LTVET,

Integration of weather, sea ice, wave forecasts and Arctic Ocean route FE#tE / 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 conditions, and hull icing that is a
unique issue specific to ships sailing in the Arctic. Members of the project include experts from various  gaac s = e | s ciaz ok
fields, including researchers from private companies. One of the major goals is to create a navigation

- Ship icing due to collision between
support system for Arctic routes.

ship bow and waves
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HEOMERNZZAD

Supporting Japanese Antarctic Research Expedition
EMBHMEREORRME /O T/ (2013FE~)
Collaboration with National Institute of Polar Research, Japan, since FY2013-

PheH S8 B8, AL ZE B8R, Bt B 2EHUR

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

| BBAIE#ELD DK E BN E DTS TUSE KT BED TR FRAT
BAROEBEADESLIEH ZFOREVIF1I10FEICE TR ET . 1956FIC iR
BRI D FE R SN TR IR CAT DN R B E BN O E D RS SN DERICE VTR
AMEHEDEHOIRLBER T —EPBONTVET . ZOTOY UM TIImiki i E Al
B K2 BIKEDR T — R DB KB T OMARER T — RO BKEB O ALEHEZ
ICEBBA T — RO EL T BAEMEIOBKDIREDREE . EDEH XN L
OFEREEEL TOET SBFERMRIBEFER TR MR BROBRATIKMILS5E NICLDE
ECOMBERU T IMBIATIEOFN BT BK RICBITBMRETROTNE e
ER BAOKT
Field observation of the Antarctic

Observatory Summer Corps where

Measurement and analysis of ice navigation performance of Shirase 2% G2 VI e

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 BHMEMEREMSLILTLSE,
and Environmental Studies conducts measurement and analysis of ship navigation #5AY3T75—TREMEMICADNS.
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.

XN RL—MEEICET =L 259571476
A7 MNEETET IV

An Interactive Concept Evaluation Model for Social Implementation of Methane
Hydrate Development

MH21-SHZBRI> Y —S 7 I

MH21-S R&D consortium

SEH &5 H2R. Ml BX #HE

Associate Professor Yoshihiro Konno, Associate Professor Ryota Wada

AZZNARL—M(MH) FRICHAF SN RENIH R BEORMCEHICREL TR KR MEMIC KRR AT LPERED
YETIOBREROZHML TVB BEMERRT H7cDICIE MR- —AZHHEICIRA BT N\SRES AT LEZDRRBICH
EEEMAREPEBFREDBRREICRI TV IENEETHD ARERMDA RT3 23 RINTED TNz,
MHBEAFEICREH A EEFFMPEF MM A EMEL TROET L OBEEED T S,

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

BHOEICHITDA 2N FL—PMRRETE

Japan's Methane Hydrate R&D Program

(% B BU8. SE &% HE8I8 Professor Toru Sato, Associate Professor Yoshihiro Konno

BPEBDBEDOXEZNARNL—NEDOMEEDHACEET H2AELERMZRET 57 AZAMEIL AU D B
BOALRICEELZY NARL—bDBITACEOTNARNL—IPBERLIZVT B EICEDRERETEZB/RTHY /00X
T2l =2 —%FEL ERREREHBR RS T 5K ORBARBE RO XD Z ALDOBERZEAATNET,

EBIIXAV A A RED DR EBICEET BT EEICHEONPEFEOHERF Z2EEND OSBE THRITT 2BEDDHY
LT MREBENT AZNARNL—NEDNEZEEZIRE T 57D BIRFREICE T D BAMICAHICE O TEEDHRAISERSN
TUWBREZBIRT 2 K HA BRI BRI ORBEL /OB FOREBIRKEL M T DRBBEN > I —2EFHELTVET,

T RTA—IROFUERRU/ATBETT IV EZBEL RRROEEESH TR I2L—>a> 27Ol ET AR BRHMEICN
Ure s BREEREF ZORZTV  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.

It is 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 R{LREDORRINE - SRFEIC
B9 SR

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

RIER (B371—X: 2021~2025% ) RIEARBECCSEIIEE
Ministry of the Environment (2021-2025) (Integrated Demonstration Project of Environmentally Friendly CCS)

ik & BuR

Professor Toru Sato

Carbon dioxide Capture and Storage (CCS: ZELXFD D BERINE APER) DRI B m S D CO2JRE U A
INDERIFAAIR T D. AD—BETDOEEBNPSCODRETHEMDPREAEL BRICEESNZEHDEZ Y —DOED
WO DENERALEBE . WERREMBR REARERE DREBREFET DIEDPRBELRD, FI T EROTE SEH
BEHRDOSCOLREMEBEERERELHT T DHRMFBITET I ZRFL TS,

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.

BREBRNDCO2BAREMBOZER R ONSEIEMN ICHERI L =D COzBEREZaHAIT D1
Probability distribution estimated numerically for the natural CO2 seepage position O in Equipments to measure CO2 seepage at the
Kagoshima Bay using measurement points [ . seafloor
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Wave-Argo-TyphoonDER EEFERY % RBH

Development of Wave-Argo-Typhoon and International Collaboration

PIEMREREE RO (FR) (2019~2021FE)
KAKENHI (2019-2021)

Pl =8 8%, J\F & EE

Professor Takuji Waseda, Lecturer Tsubasa Kodaira

| R TNCHIF SRR EFEEERERICHII OB FEAIRK DR
ITFCREMICHDOEZEAONDMBIREHIRFL TV 5. 201 SEORBAARW . BAEREEDBER R /KSR 21
SORBBIFRFEICH LV BRIIAT R - BFDPHEEERT 2B CEMBBRRRTHY . 2RO FRIDBEER LICILRRE
BEHDBERDUEN R ThDH. KUBFEDEEE - 27 TV I AICIZRERICINA CHEFREDICE. ZL TBEDOEMIART
BHOERRDABANINDPEREEEZAONSD RIBEAIBIIFACEN AR TR TICH T DROR B FEEERERIC
| CROREBFNER DR EEIEE B R CRIE Pl RELBOREFEUA Y O—bh . Wave-Argo-Typhoon(WAT)DREFEZTOTL\D.

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.

L/ BHICH BRI EORER
Testing Wave-Argo-Typhoon observation device
near Enoshima

NFEETNET—FHZEREL TEXRERERMICHD

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

MHE BX HE&R

Associate Professor Ryota Wada

| BASEEREICBIFDRUIVI A TDY A F=IRET DS
BRRARESIORZABICEVOTBAREEREANOBRESEEZ > TOETH.10,000mBOEZAZIZFDNUIL/SA THEBUHE

HITIERUIILISA T OEAF I ADTEBTERLEY) ABY)S AT LSSV EHLRZESHARLUET XA DR LRI A XL —

2> DORBICIE BEIFRDOU 7ILEA LESHEEDS KBTI P REFICTELD

IR BERIBERIGBESN TWAEWDRENHYUET . AME T 2R EEHE

TF—RERARIERTAEESMEFT EOBEICKYEZRBOHRICEIEA TOE

E

RAE DL NFETIET TR ERIREEFARADIR R Z  REOIRE#

EAN =330 F—RERBEEZERAL THEL T RICHIETIRE T

ZTF7ORBRRIZ AL =3 ETINDAENZEBLIETLARY I AETIPESE

BANEFILOBRICE) NEEFNET —EREORF DFAEBMAEE LT oncept of Gray box model for Downhole

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

BHEM S5 8% Professor Takuji Waseda

HERFR R R RE X S E R R R M B 707 = A (Science and Technology Research Partnership for Sustainable
Development, SATREPS) DO EDTHBI XL —IFICHB T 2 EHMREEREEZRKE(OTEC)DERICKDBERFHLEDE
HOEFHAIRER T XN F— AT LDOBENIBIML TOET . ZDSATREPS 7O TN TIE N T YR AR DEFH A IEF
BEERBH-OTEC) DYL—7ICBTABEZEEL THY KR TNETU -2 ITXILF— KK ZL THIEEDR H#%
EPE/OEINDERFINTOET AEDSIL—T L Universiti Malaysia Terengganu&# 1L COTECOREEEIZHNER
BT —REMIELET LT DI =TS OEET — 27 REL F e B ETIIL AR RATIL—TT
KRB AREEET —RADOHEDDICT—2Y —/N\%I 5 ES B RETHEP TR EORIEICRIITET.

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.

Web1>%—7x—X
Web interface

A3 T —50F)
An example of the visualized data

NL—T7F =55 — N0
Schematic of the Malaysia Server

F3NF LR EDRTE

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

K $H—BB JEFUE  Associate Professor Shinichiro Hirabayashi
| RIEACFAIUF LR SIFEBD AT LSRR

DA RSB B E K (EED) ICHE S 2% LAN T3 ¥ —ERBIIHA

TOARBICRSTH P ELAOBHEEDOH LY DEI A LRI TEEHEERNE

BoTVET. —F  BARDEE ISR A MBS R KBNS RBBZEND. B

ICHRBENEAO RS AR E T At LA E QRS REICRYET . 5E

et A E A E AR R TR AN A BB TSR

RUET SRR A ERRICIIZ OEREBICED VS AT AHEHEETY .

NEDOS SR R HHTE RS FANRES AT AR Tl BB ICEI o Q
TR ARE T BANRES AT LOWMREED HEEBIC Bl 2 oaHE B /YRR EREO X —TH
BERSMICET BRI BT TVET. Figure |

Conceptual image of barge-type floating
offshore wind turbine

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
'sh'ows complex coupled behayior in winds, waves, ahd cur.rer?ts. A system evalu_ation 12 SR L1V R T 7 — LB BIEE T
isimportant to develop a floating offshore wind turbine with its complex behavior. AA—IE]
The next generation floating offshore wind turbine system project initiated by  Figyre 2
NEDO is aiming at the development of the novel floating wind turbine system for Conceptual image of ship drifting in floating
further improvement of economy, as well as safety analysis such as risk assessment. ~ offshore wind farm
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2016 EBLRIEET
EUMEREEA BEMARENEE

Alan Junji Yamaguchi

2022FERLREET
ERAHRAREFARA S

}Il

INIBFRRICE O DY) AFRDEL BLRIARENEZL L BRTREALLAHD
KENICER TERDLEEKET HEOIC RIEMDRBE T >V IEMBAEMITICHEDUEL
T T B PRIERZ  ERFE CORRLEE ERNNOMREED T AH Y a2 OERICE
Fh&Elc,

REFBIEMEMREEL TBFMERRREBIBICT. XAIOTSAFVIBERPTUERICK
BARBRAETZRI T T2 F T TV ABMRARETOCVET  RIEMERRD—iH7ZE
HOWKBAMAICERFBOH T K TORBPERINILD B ARDOARYISEEL TVET .,

AELTEOBFMAECBL TEREN BENERBERDED TEEEREEDINDH
#HREBDEONDIEERNET,

| 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.

FERTZIVINAT Y INTORZTCABRTIZOZ LTS M T ZDELTSZRIRL R,
RRAZETELSERELELICHLWT - PHERICE T HMEIELEICHEAT.COFKX
OELRETETNCERVETTLODIERICRVRIBICEENDIIKREEZETLL. EEHEL
OTPE A&y DEMSTT .

FASIRTE ER A BRAREFT AR REDCORTEI L —TICABL TWET . 1 FETIH.Z
NETITAHERICEHTAMEL YL —> 7 TOAXKBRIIFEZECREDORE ICERELTT
WELT (BFEZR)BAENMS. ZRACKRRINETRICET 522 —aVICBRUBATOE
T ADBLSIIHERICIADIREDERDOHEBOTLNET .

| am a Japanese-Brazilian, obtained a bachelor's degree in petroleum engineering and a
master's degree in mechanical engineering from University of S&do 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

2023 FEELREET
—RAMEEAREBEES

BEENDTA—INETRICEEKD D D/eFMCEDTAZBIIBE D DEIKISEL TWVDEE A
AREBUERLKU7C L TVORY . AFTIIEFICHITHIEE- TE2HHMRIEEESA .
RIEREECEFERBERILVDTICHOIE O TERIED TER LIz, F/BESDOMMFED—IREL T
REAICHODEBE TOEAMBICSINT 2R MARKREL TER MAEXF CERND
MREBERI DERERDIED TE MHEBR T DLULITEFICONWTRAKY. ZABILE
MTEELL.

FERISMIMBRICAZL . BRSNOMADIBIRY OHEPZIUCE DV CERE. il -BF
BEWICEDOMERESIHETHFECT . AT CRALMBCRELZEDIL T LIRN
BFOFREBFRIEOM LICKHEO—RELTERT HIED TENEEEZATHIET,

AERIEFEVDZENRIS TOMBHLMREETE- RFEFEVOFFIEZRRICE R
DTEBERCPMIVED . SEIFWEFERL TERN TEDLVEBRERONDIFR LR NE
ER

| 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.

| 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 unigue 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.

MFEREBHRORYN AUV ZBV/oEFEYMOBENBRICE T HMAETOCVERT AF
AT T —NATTRONERDOMMABICL) BEFEWEHR T DcH. N\1F0F>
TJDEOBEROHEEZVEELT IRBEYOBERORRETT BFEYOREIT. Y ST
DEMBICAARTHY) HIROERRMERICORMLET KL AREDKES FeEHE BED
BROXEERIBDO  FABIOKRBEH TORBEEENR. T —ZORMFLEOHICAUVER DR
BREFBATOVET . EBIC. I—T VI TREANBRRPOBRERDL FENIET1— N\
ERFEITEDPL TOVET DK DBRBENLRIEOOE FRELLMAREFZXOTVET,

| am conducting research on the automatic tracking of marine animals using an autonomous
underwater vehicle (AUV). This method utilizes machine learning to analyze sonar and camera
data to enable the detection of marine animals, eliminating the need for prior capture, as required
in biologging, and facilitating the observation of deep-sea animals. Studying marine life is essen-

tial for understanding biodiversity and plays a crucial role in maintaining the Earth's ecosystems.

With the support of senior researchers, supervisors, and staff members in our laboratory, |
have conducted a series of experiments both on campus and in real marine environments,
gaining valuable experience in AUV operation and data acquisition. Furthermore, regular discus-
sions in our meetings provide diverse perspectives, and we actively incorporate the feedback
we receive to refine our research. In this enriching environment, | am engaged in a fulfilling and
rewarding research journey.

B KBt - HF kR
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AN ATRIE AUV OKP TEIRBEZIT ORMPZ DFHMIC OV TDMFEZL TVEY  7KF
TOFRABEL IECEOEEBECRIBELLN SR HiE ABRELVVDRHHEREET,
KPR TRFERREICERRBED A REICANE. KV ZRTHRNICBFZEZMNBTHIED
TEET . ZLTEORRITIE IR BEEMDPRDOELNEEATT . Ko MFELSNTIE AT
EDFKEAPEPERICEZRORRICAIT TEREL TOET AFR T E—ABDERE
PSRBT RBRIER VOV O IEBENCIRIE T CHMFRICIRVUMED 2 TOF v > D HE0D
ENET A OICEE—RITEFOMEICEEAEL&D!

I 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. Qutside 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!

KEZFR COERZNA TOZFEBEDTLICER  HHDFHERREDFNS—DIRDDIEE
BDETLIZJRODFELO/ZDIEFF VU NAPER  ZL TMHREOERHT TT . BENKLHEER
BRALHDF v ISXADHTR T LB A THD/=DEHEDELS T BARIEEZ L T EEDFLP
MEZOHRESDIEEEZ (T . BDDEBODOH DI EEERL THEL.EIDESCEEEV AL
EEODTWETMEEL THEHANARL—NDBEMEE TOZESHOERICEVIA THY &
BRI B REDORETEPEERR T ADEEABI L TOET  BARICIEEFFARDOE
BERDBEMADIOBEELZEENI RO AABHHMbARFKEAEI LT TOEE
ABEDFERDEDICIEANREBREE RRERLZDDBEOERDHURATHY)  FHUICEITT
2R BHIEELFRANEFEMNREZERISEOARCMAZES| T HhRERVET .2
DELHULWER TEBICHFTR TEHHZEL AL TOET,

When | was an undergraduate looking for a suitable research topic | could focus on, the difficul-
ty was in choosing the right one out of a number of departments and research groups. In the end,
the atmosphere of the campus, department, and research group attracted me. The Kashiwa
campus is located on a quiet area with beautiful scenery, and we can receive a thorough educa-
tion thanks to the relatively small department. | can concentrate on my research and spend a
peaceful daily life in this great environment.

Currently, | am trying to reveal the characteristics of gas hydrates behavior in sediment under
the sea. The goal of our group is to realize stable storage of carbon dioxide or domestic produc-
tion of natural gas. Although Japan has a huge exclusive economic zone: EEZ, it is hard to utilize
the EEZ because there is no established industry to base on such as offshore oil production. For
the utilization, different ocean technologies must collaborate. The department of OTPE can and
will be the hub of those ocean technologies, leading the nation and the world. | highly recommend
this young department and look forward to studying together with you.
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MEHANA R — S CHRY O EORBERICMADEREL T BF DBFIRFEIRL
AANARL—MRRDOESICEI T 5 EEBIRLTVET . MBEETHINLHEIREOY
R—PaZ CERNEIT & €I — V-0 av7Z2BU T MREED TVET, SBICR
RAZDBVFHPEZ S - MAESDRAIE ACBOMTRERESSICTHEL/ZEDICL TN
T FFELONIONERDOF Y7 NAZHR T DR EDESICHIET,

BRAREIE BREREMTEBORAICENTHRDIDICELEFLAEREREL TNE
T UMREEBDH/ZVRTORFI THANBRIIIZ T ZBATVET . AR—YF—LP/N\A
FUTEWOTHBEECBINT HIET BT TREIFIOICRILBYET, BEEEL
T HDPROEDNKOBFDRED Z ZUEHVET .

BN THERRARZEKRFE R TOFEBEEMEICENCIRIRZRMAL TEY AFZHFLEICED
TRNERKTY.

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.

MFEREBEFRORYN AUV) BEOTET —>a>FREMAL TVWET JhUcKY CBFER
DIFENBCREPEFRIEOT KV IDRIREERY CBFEPEF LZ DD T TCOMRERD
BIEPHRFINET BFREE. FRAELRARR. EEHHERONE. TUTBRRRIRE
REEEBRT DIeDICA R RBIEEERIZLTOET

FNEHFT L EARDBFRORY MERTHERFEICEDY  BFORY MO RRRICH T
THRERD DD COFBUCAFLEL e, INETIC MRILTNAHX P E AR B DO
REDATRERERE L DRBE TOMAEITOTCVET . OIS ERTORKRREERL
T HRAPOMEEEZRT DR OZ<HVET . — IO FRMOARZED . HEKIRIFICE
BLIEANBRERORFELENTOEELLD!

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

Business

Heavy Industry

Transportation

Mechanical industry,
Electronics and
Construction

Transportation
Equipment

Resources and Energy

Chemical Industry

Information and
Consulting

Finance and insurance

Trading company and

advertising

Government Agencies,

Government Laboratories
and Foundations

Others

Business
Heavy Industry

Transportation

Mechanical industry,
Electronics and
Construction

Transportation
Equipment

Resources and Energy

Chemical Industry

Information and
Consulting

Finance and insurance

Trading company and
advertising

Government Agencies,

Government Laboratories
and Foundations

Others

Master/PhD Class of 2021

number of
Workplace

Master/PhD Class of 2022

Workplace

e Mitsubishi Heavy Industries, Ltd.

number of
people

e NYK Line
o \TI Co., Ltd.

e Fujitsu Limited

e Caterpillar Japan LLC

e Mitsubishi Electric Corporation
e Hitachi Zosen Corporation

o NIPPON STEEL TEXENG.CO..LTD.

® JFE Engineering Corporation

® [NPEX CORPORATION

o AGC Inc.

e Cisco Systems, Inc.

e Sony Interactive Entertainment LLC

e inglewood Co., Ltd.

e ABeam Consulting Ltd.

o CAPCOM CO., LTD.

e SoftBank Corp.

eTokio Marine&Nichido Systems Co.,Ltd.
e Nomura Research Institute, Ltd.

o CHODAI CO., LTD.
o Nomura Research Institute, Ltd.

® Sumitomo Mitsui Trust Bank, Limited

o Mitsubishi Corporation

© SUMITOMO CORPORATION

e Ministry of Agriculture, Forestry and Fisheries

e Ministry of Economy, Trade and Industry

o Ph.D Course

o Ph.D Course

Master/PhD Class of 2023

ber of
Workplace

e Kawasaki Heavy Industries, Ltd.

1

Master/PhD Class of 2024

Workplace

number of
people

e Mitsui O.S.K. Lines, Ltd.

oNYK Lin

® Japan Airlines Co., Ltd. = o ALL NIPPON AIRWAYS CO., LTD. 2
. ) ) e NEC Corporation

® Toyo Engineering Corporation e Panasonic Automotive Systems Co., Ltd.

o Fujitsu Limited 4 OWegt?rnCD|g|tal Japan 6

oK i e Kubota Corporatio

* [ ubota Gorporation « PENTA-GOEAN CONSTRUCTION CO., LTD.

Y P: ® Toyo Engineering Corporation

e JERA Co,, Inc.

o Eurus Energy Holdings Corporation | :llll\lﬁTEﬁn%ggFl)E(r)wgrAgy%,glrporation 4
© \ODEC, Inc.

oA Web Servi | o Mitsubishi Research Institute, Inc.

mazon web services, Inc. e Nomura Research Institute, Ltd.

® REFINVERSE Group, Inc. 4 e CAPCOM CO., LTD. 7

o AT. Kearney e Accenture Japan Ltd

o NS Solutions Corporation :B?Jg”é%gfﬂ?ﬁéﬁgonsumng e
© GOLDMAN SACHS JAPAN CO., LTD. 1

® Acquisition, Technology & Losgistics Agency

e ClassNK 3 o Class NK 1
o Ph.D Course (The University of Tokyo,Other)

ePh.D Course 3 o University Admission Abroad 8

o Certified public accountant
o Starting up a business
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Admission information for the academic year 2026

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 16 (Fri) to May 22 (Thu), 2025

[ Entrance Examination| Jun 29 (Sun), 2025
- Successful examinee will be exempted from the regular admission.
- Those who fail are still eligible to take the regular admission.

[ Schedule A: Regular Admission/Special Selection for Applicants with Overseas Educations ]

| Application Period | Jun 5 (Thu) to Jun 11 (Wed), 2025

| 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 18 (Mon) to Aug 19 (Tue), 2025

*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

uolssiwpy

Date & Time Place Briefing session
. i . Graduate School of Frontier
April 5 (Sat) 10:00~ Online Sciences Briefing
12:00~ Online Departmental Admissions Briefing
April 22 (Tue)  16:45~ Hongo Campus Departmental Admissions Briefing
. . Division of Environmental
April 26 (Sat) Online Studies Briefing
14:00~ Kashiwa Campus Departmental Admissions Briefing
Please check the Departmental website for details.
4
® 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 E g
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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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City Sports Park »Q

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

Kashiwa
City Hall

Lake Teganuma

tobu urban park line
“edogawadai Station”

Johan expressway

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

Tsukuba Express "Kashiwanoha Campus Station” west exit departure (a9

i chiliachi Bound for "East Exit of Nagareyama-otakanomori Station” via
itk “National Cancer Center Hospital East"

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

\[HILEHIITENS Bound for "East Exit of Edogawadai Station” via "Midoridai-chuou”

JR Joban Line "Kashiwa Station" west exit departure

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

Nishi B
Kashiwa03Jp g

-y
<akihabara }

5 minutes by car @-

University of Tokyo Kashiwa campus from Kashiva |.C.

Environmental Studies, GSFS

3-minutes walk

1-minute
walk wa

== "TokyoUniversity =“University of Tokyo
== Y, Y ] Y, =||

West” bus stop 3 hbefore” bus stop [m— "
National cancer center
i bus stop
tsukuba express —
kashiwanoha campus station )

tsukubap
tobu urban park line + JR Joban Line

kashiwa Station )
tsuchiurap
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