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The goal is to produce competent and internationalized graduates qualified to take on the various
issues of the 21st century through the utilization and understanding of the oceans surrounding us.

*glﬂd) E w Aim of the Department

N B¥OFAERLICHADARMPEREZERRIE DD BFHERDILPBEIORRAEICHFETS
HE - MAKHZHEILTIIE,

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 EFRMBERICAL. BFERMAR - BEIRXINF—FA - BFRERE - BFRRERFOFMAZED.
FI-RERR ’E’P:ﬁﬁﬁiﬂ%ﬁ:ﬂlk&émE&%Fﬁﬂtlﬂ%ﬁ’é’:ﬁoT‘iﬁi?ﬁﬁﬁ EH%G).L% EXRHA - RIERE
DRBUICAMRTEDIAMZERTEILE.

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.

aﬁ ° iﬂﬁo)mg Academic and Research Programs

BARNREZEII. #FROISEEBLODOHBIRINF— - BR - REOHERFVPERALLEMKRRORERE
g?étm ﬁﬁﬁg%_?h&%‘l&%t Lo EaBFER. BEFEE2RBEEFAMILLHFOSXREICHRAT IO DOHEH
ELTVLET,

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.

7, l)*laha)ﬁﬁ Curriculum and Courses

B XERHVF 215 LTERFNEEBLET . H SVLEFIREEREZERLET.

@ FEDNVITTIURDBHFALICKE @ RN TLANIVOMRICHE EER NV Fv—E%E. EXHER
B Provides courses designed to strengthen fundamental BEANDAYE=22yTHIE (M1 ZARHA)

knowledge @ EFOEFDBINBEFEEE (BERRE) KB ANUF7ILALYSD

@ Open to students with various educational backgrounds COIHEB I E (M1 KEHFOHER)

B Acquire international and state-of-the-art skills

@ Engage in world class research. Summer internships in industry and national labs
during Master's program

@ Optional study abroad without taking a leave of absence from UTokyo
(half a year during the Master's program winter semester)

B RITBUER - BF SRR R - EFIRIRANS

Ocean Technology Policy. New Industry Development, Marine Environmental Creation

EFBATEUCRER . MERBIRNGH B FRIRRISR CEFERSIER . RITANY A7 LG MESHIRIZETE.
BERITRIEFERER. TOVIIN IR IAVNER "

Ocean Technology Policy. New Industry Development, Marine Environmental Creation, Internship for Marine Industry, Design of Environmentally Harmonizing
Systems, Strategic Environmental Assessment. Special Lecture on Ocean, Techonology. Policy and Environment. Special Lecture on Project Management

HBIAT Fundamentals EF1)4 Modeling 3% Sensing

© FFRIRY T LR ® SFEREEFUYY ® jEhOmy b

Ocean Development Systems Marine Environemental Modelling Underwater Robotics
| b ® B ERY A © EEBAILI

Applied Fluid Dynamics Exercises on Ocean Information Ocean Observation Technology
@ JEFEEE - M8 EIERR

Material and Structural Mechanics for Ocean Systems Envwronmental Information Science

@ SFFEIRIEZRBENR

Special lecture on experimental methodology of ocean

technology and environment ) ) )
IR I8 Environment BIERIE Ocean Science
® WAV o iy
Special Lecture on Environmental Risks Polar Environment . R
@ RIEEIYRR R @ EmBiEDHE ¥ BEVRYAVNIOTS
[~ al

Environmental Business Dynamics of the ocean surface processes % BARRIEPER
hr % N SO % 3 s e s - "
@ RIBEEF ® BFRIBREMH s BT NPER
Environmental Economics Study on Marine Environmental Conservation
e sk % Envi a a
@ FEYERER % Environmental Management Program
Marine Biogeochemical Cycle 3% Natural Environment Course
) J %3%% Environmental System Course

ﬁ!}@ﬁm Research Groups and Laboratories

,ﬁﬁ;im q—ﬁlﬁl Department of Ocean Technology, Policy, and Environment

® §'¥i§ﬁglﬁﬁ*(;§@ M arine Em ironmental | \Wodlﬂl\mg rﬂd Symhesumg Applied Physical Oceanography
cean Environment Group —s
I BEBRERFSE I BERBES AT LESE
Ocean Information Systems Marine Environment Systems

BEOFAPRREARDERREDHIC AWM B EEHNIRE L. BIIEEBREER T 5. T RIREAMLILBFHROORER{EE 7ML,
HELTHIETRIERETES A T LZHET S,

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.

o— o, — = = P s = s — a4
SEZEFIES R4S I BERMBRENDF | BEERATLESH
¢ IOE'¥*UJSH ?Zg_A*ﬁ,E Ocean Technology Policy Ocean Industrial Science and Technology
cean Iizaton Group sz s — S AL S ~ o
I BESAT LAREMERFESE I BEFERIINF—I¥5EF
Integrated Marine-System Health Management Ocean Resource and Energy
I BEERRARERIZSE
Seabed Resource Development
TEREAMOIR @ ANBURY - BRIBURVZEE L TCRRICAT BEREBBL I EEDXXETIVORE - BRI ER S, TOOIBBIZ BES LU
BEEROBNERFE VAT LABRFEE, CCS. KIRREFZHF AL E O BN OMRZITD,
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.

MES¥Ar S SN A RAE BEVE—NEIUIRH I BRTTYNT A — LI AT LEREH
1 'ﬁ'¥t///7q-"§@ Ocean Remote Sensing Underwater Platform Systems
Ocean Sensing Technology Group
BEIRDEREBRBROBEDS LYYV T RRIMERET B, EERIMEAZERIDL S D 1158
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.

OHEMEMREL AT LBE | BFRARIZE SRFANARES G

) Marine Environment Observation Climate Prediction and Its Application
Marine Research and Development System Group

AKETIEBRONTVRRBHTORA ARHERTOYI1L -3V GEDKREBL T ARRGEERA 21— aVIC L2 MKRBRENRVES,
() B R REIE & DB B

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.

BERRIRAS AT LRBE LGB

BOEOBEEEERORE IV Y ZT UV HOREEEBHNE L BEHE- A ABRERE. TR T2 VMR Y 7Y —RiBRICRIARETNZTD
RRP R T — IV ETEDN TV BEKIZHE T .

Our aim is to advance the comprehensive offshore engineering competence of Japan through researches on offshore oil and gas development
systems, prediction and monitoring technologies, and subsea technology. Outcomes from this research as well as state-of-the-art technologies
are disseminated through offshore engineering courses for students and professional engineers.

A R ]
EF%%'I‘E ® * B S— Urgent issues and social demand

BEFRAICKD
ANBEEFERD
sE{EEHRERD
Bl

BlF - IRILF— R H HHERIR ISR RE RERID

Resource and energy Food resources Global environment Safety and security

Ocean utilization leads

IS ~ /Qt=rom Ly N . to the development of
RIS R .o | (R
a 5 H\E and strengthens the
Department of Ocean Technology, Policy, and Environment E=SES el e [
survival of human

International Collaboration beings
S 5 M N & Bridging Industry and
HEEDFI L A1 HEEDPR 2 LERBTAIG Ackaemia

ocean utilization and new ocean industry conservation and creation of marine environment

BEERVATLE ;’ﬁ;ﬂ;?ﬁﬂﬁ BFRRETUVIRE E1E;ﬁ;¥sﬁ% Improve energy self-sufficiency rate

IRF—Bfa%m L

Ocean Industrial Science and Technology Marine Environmental Modelling and Symhes\zmg ?ﬂﬁjna"ab
N o — .

BERRIRIF— T K7 [Enics s 5
HEEETIRIVF—T% BRE EiiPrEIN. }75 TS L\} —

Ocean Resource and Energy Marine Environment Systems
Brazil-Japan Collaborative

Resource rich country

HEYAT MRS MRS el SRR
BEREFREILS Policy Courses, MFaglrnueinTechno\ogy

Integrated Marine-System Health Management Technology Applied Physical Oceanography
Seabed Resource Development

FHRRIRFHIE

Ah J Sustainable food suppl
e e FRLEEEE pply
ZEs ﬁg*ﬁ'ﬂij Basic technology :ﬁ:¥7 = 47“ 1
BTV
s s 5 = = Internal cross-cutting 002 Ftiﬂ:
B IERERS TSR - BT R organization Ocean Alliance CO:2 concentration stabilization
Ocean Information Systems Collaborative lecture / Donation course
BEUE—NEYYYIR SRFPAREARSE re—
cean Remote Sensing imate Prediction and Its Application N 031 3

BRISYNTF—LYRT 5 BB - oo
(Jnderwater Platform Systems ;\Aarme environment observational research Revival of Satoumi

for the Arctic Ocean

HEHHA

Education / Research

BERMRFIAY AT LRIRF S
Realization of Integrated Ocean DEvelopment
and UTilization systems(RIO DE UT)

B RISKE

Disaster prevention and mitigation
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BARIMRBEZER CIEFE - MRICNA BFLLDAR—YRRIC
HBUED AN BIIUEDE FERUCBAZEBCLTNET,

OTPE students enjoy their research and many kinds of sport competitions and
events every year. We have a fantastic time even outside our research life.

GRADUATION
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Ocean Information Systems

BEDIOVT27 KBl o

Hajime YAMAGUCHI

A — &%

h-yama@edu.k.u-tokyo.ac.jp

KBzHMb.FD. ZLUTHRT B DORENHARZITOTLET,

Frontier of our ocean - polar seas. We are studying various aspects of the ocean covered by
sea ice, to understand the nature of it, to save the environment of it, and to use it.

HFROBFOH 1 ENELBKICEBONET  BIKIETUERDEZE)IC
BREICRIGU . ZOEAISHIKEFEDTUES AT L EHICIEE
BRNANKRSLFEERILET . Fo BKICEDNAESBEIL
RHMDEMDZWNEFRTHY . BEFOEFDP AN ZATORNES
FCOEBHYET LDOLIEFEDREXICEDBKEDBD ICH
WOBEEROFARPE LEXE VO /EFEBPRRICT IO
SNBEDICHOTER Lo RIBICECR L F it I RER R R AR
R 2. SFRSFBFBREEN - BIE - BTl BB
DFFEDERHERL TOKIEFRIBRRETT .

AMAETIHBETT IV EXRMERR - BHEERICKY . BK
DHET AFEDREEESEDOBFRY > AT LOERADT
HOMFEEITOTCNET  BICENODMREN—AICBFBER
OREMERE - BEFEFEERLTOERT,

About 10% of the world's ocean is covered by sea ice. Sea
ice is known as a sensitive indicator of climate change. It
plays an important role in the global climate system and
has an impact on marine ecosystem. However, our knowl-
edge on sea ice and ice-covered seas is still limited.

With recent reduction of sea-ice area especially in the
Arctic, human activities in the polar ocean such as resource
development and shipping have been turning into a
reality. Now we should show the way of the development
by synthesizing and analyzing the various kinds of ocean
information, to achieve the sustainable use of polar seas.

Our laboratory is studying the way of sea-ice prediction
and role of seaice in the climate system by numerical mod-
eling, field observation and satellite remote sensing. Also,
based on those activities, we project the way of the com-
prehensive management of the ocean information.

AR EE DRANRE

On-board investigations of the Arctic sea routes

B IR ER R BR A D Z N

Participation in the Japanese Antarctic Research Expedition,

JARE

BKFRAOREEMEEE B - REMRIER
Optimum ship routing system with the uncertainty of ice
information taken into account

BFRIRY AT LERH

Marine Environment Systems

40

Shigeru TABETA

ZHH % s |

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

OB e 3 T o

FRARESEFFIAZRIRT HIcH(C BFHRIZRDFRZPH BB BN
R ZZCRENL 7 JO0—F THAZITOTLET,

Holistic approach including environment, ecosystem, and socio-economic perspectives for

sustainable ocean utilization

REN - BRNLRBEFVETMIS SR ELS
ERIRT BIDDBFFREEDDIDICARB]RT
T AMEZETIE EELBOMAPBEIREDOR
£ - BEICHT2ZRTED . AR A PBRRATE
EXETHIDICEEBDHEEFEZZRBLT. Y
# - EBR - HEREREORRDOBFRIES A
T LEDEHE T B7c D DMMFTEITOTNET  BIF
WICIECEFFBEMORREFEPHEIRENDY
Z0OFA - M ORFBROREBREICISBERE M
KR BBRICRERERT AR 77 OEFRIEM
BEXIR CNOZBITM T 572 DERRETIL®
HEREFETNORRELEEMERNRELTVET,

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, modelling of marine ecosystems and
socio-economic systems to analyze these prob-
lems, and so on.

ARRDVI2L—rav (REOBEETIL)

Ecosystem modelling and simulation ( modelling of fish behavior )

BEREBEDODKERESZI2L—Y

Fishery simulator to vitalize coastal fisheries
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Takuji WASEDA

HhEH B gz

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

G RBFEIRFER T

Applied Physical Oceanography

BOTEZHSIKE NI, BEERAT DT EIFLREL.
ThZEBEFOFAEHFZICRAT NS BEFIBRZAHLTVET,

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.

EFEDIEGOFR . TR AR TO RN RZ TEMNICERN TR B BAR B LR ZM DRI FAIE
PEAMR AR TEKE BTN ZERLET . EONEMRZEERNICRERET 2 EICMA AT EERP TRz —
B —N\—*DOIRBIICEREL SRMOMAT. BRI —DORE X R ORKFIRILTCHIEZBIRLET . £ A
DHEEMDERC—) > VBETIEOTOTCOWET BB TEE T 2RE TORER - BK - BEEEER. EXMLTD
BE - BEESET CORREFEREEER. SHCERROLK=RTYYE JRE2T HHICDRBEICOHHE L FT.
BFBERERENICHEVCATAZENT-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. To further our understanding, we conduct field observations, laboratory experiments, and numeri-
cal simulations. Facilities available to us, to collect these results, including the Hiratsuka ocean observation
tower, large experimental wave tanks, and supercomputers. Applications of our research results include ship
navigation, feasibility studies of marine renewable energy and disaster prevention. Furthermore, our
constructed ocean information such as wave and ocean current energy data are made freely available by our
user-friendly data server (*). Wind fields over the ocean have been also studied through the wind challenger
project and support for national sailing teams.

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

K TE DNV BERRY BIR BEEFEESFETIICLOBRING BRREKE T ORED
(2018FH5W\iE) BABROBREKES (RRUBFRREEETIL)

Waves propagating in the ice-covered Arctic
Ocean (Mirai cruise, 2018)

Ocean current and SST reproduced by
relocatable ocean model

Wind speed under explosive cyclone
(Coupled Atmos. Ocean & Wave model)

Toru SATO

ik Al =z

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

BEFRIRETV IRSERTH

Marine Environmental Modelling and Synthesizing

g - (b - &RE - 12 - HHREZNTET IVEREEL TR Z /.
AU CRIEREVRHEDORMINEZFHHL TV,

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

AARETIATIHEBRREOHFZEHELLBNS AT AOI T MEVZBRICHREZITVET . £D72DIC
RIBREOMIE - L% - ARFHNET UV I ELOENODMANMICEIDEREFZE TR AT LR RIEUAITRI XY
POFARICEDHEMERBIVM S AT LOBEZTV. EORIFERANS AT LOEVFEEBEFZEOITEXATNERT,
MFRIECO2 % - BEMPITEOREFEFTM. XZ N1 RL—NERBFRRBIRROMIT. HA/NARL—hDE
B - DEETUZTNARL—NERUWECO2 BT NA AR EED/ZDDTHNNAF )7 I 2—DFF. ¥
WFAT—IVEFEET IV ORSE. BFELR PR BRGRADEROBENME. KERDT TV 2T I NIRPEF
EYPND CO2 FETETINDORAESHHIET .

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
COz2 storage in the deep ocean and in subsea underground, biological CO2 fixation, formation and dissociation
of methane hydrate, CO2 geological storage by hydrate, development of photobioreactors for microalgae,
development of multi-scale ocean model, modelling of flashing light effect of photosynthesis and the effects
of CO2 on marine biota

BEEREICBREF>TRETS BRR=ERYIaL—ravicdd
CO2ARDYZaL—raYy KB DRRF

Simulation of CO2 gas seepage with
making fractures in the subsea sediment

NAUOXT—LOWERTD

I RL—RNERYZaL—Y3Y
Simulation of methane hydrate formation
in a micro-scale sand sediment

Generation of gas pass using a
solid-gas-liquid three-phase flow simulator

09
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Ocean Technology Policy

RO EEZ ARDE LIS DiBFERMDAARAETVERICEIEL VI,

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.

EDEDBEARBEEZICIFHIKIRRP XL NA R —RGEDERP TR F—DFEPMENTOET . /o ¥ RS
FHE. A - BAEBREDBRIXNF-—ORBICEFMTELY, SHICHERRERIBLEICHB I UL BDPED
BRBEREEMNICOEIRTEET.

AMERETIE CNSOPIREMZTERDEEEXEL THILSE DO DEmFRMBRZILR - IRETHIEZARELT
WET BFRMBR CROERRIEETDOHDORERDEMERHLURKDZREFTATHIETT . TD/EDIC BFIK
MR T 2MERFREEBSTL . RERDEMOREEITORKDZETRAILET .
BHEMICIILITO3DOMEZITNET
1 BRHES
2 XY= - NE—=UICKBBFEOER - FRIEAM
S FLEREBRECX T T VACHETBF E1EE

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. Technologies for observation and prediction at sea by marine drones.

3. Marine operations for the construction and the maintenance of offshore wind turbines

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

BEERV AT LERH

Ocean Industrial Science and Technology

MUVWIEFERI AT L] DHERREZHELET,

System Innovation and Social Implementation for Ocean Development

BEDEITZIINA— - BEROEBBIRORT I vILEERIRT BICE. BMOFOERSMARRELDIC. FRE
T ZIBR T B [EEL ] DRRDPBRTH D AMBETIE. NMERMEDOBVIEBFRIBEICEVTEML - KRR TDE
FRRES AT LELTRA B EER S AT LORIKICKROONZEK - BRY - ke - FHEEEBNICED - HET
BIETA/N=2aVE R D EEEMEL TS HISBFRECTIERDF ORMERZI) ANBHOREEFARL
TULKZEDPRATHY BFLEEREBELLDE. T —EYA T ACH /> TV AT LD ERE M E#H7aE E/
BEEDMFTABICIRIIBA TS BANGRIN YT EL T iR CCSS AT A KKHRERIS AT A BETRET
—SEREN BT T IV DONA ARG BFRFE S AT LR OBFAVAT VI ARG AT — - REOBHRREEH D
BAFTIVA N T TR [IRBROMEE - HERBIECDRREICEJHEA TS,

* CCS: CO2 [EY - A&

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

EEEREOLO DA —TFryatr— HYIV-—ITYIZFIYVY fRfAEAWHRECCSOIY T~

(JAMSTECi#24t) (Xodus Group Ltd.(FRE{EITEZRSIL—T)RH)

TR D N N T 2

11




BB B 1 5\ 2

12

Hideaki MURAYAMA

FRIL TEhy 8z

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

BEVAT LR RFE R

Integrated Marine-System Health Management

RN BELHFRAE-REOBHEELD
BEY- X Oy ORISR ZIESRLU TVWEZ T,

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

RE NENBFFRFE - FPERIR T HREMH - BES AT AORFEICERVEATVNET HEBEB S DIREILEDLS
FIWr- 178 DARDIDIC BEMBF DPANOREZER - SHLBYRERERY . AN —NANT I FvEMFEL TN
FTMRELD Y RYNT—IDBHRPMEL TR IOy TICE O TRIEBEINDEIES AT A FNDPAT—NANS
IFvDIRETT KA —PANT I T VISR B OB RES AL SOICBN I RDPRESNET AT 71/ VER
WeBHEE - DRREED > > > T Al R - AT HBEE R UV 2R BBl IR B M E B U /e B EM R BEDWIRICEY)
A BONEECEBEDKROONDEFHES - MAADIED MR FHEREEEANOBERZEIEL TVWET ATY—NAN
ZUFYDBAICKDH /B BFRFE - FIMEMORILDBERTY .

We are developing smart structures with advanced material and structural systems for reliable ocean explo-
ration. A smart structure with sensor networks and processors has an ability to know the condition around it
and its structural integrity in real time for more efficient and safe operation, as a human being with nerve
networks and a brain does. In addition, lightweight and strong structures 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 and space vehicles. Our goal is to
create novel technologies for ocean exploration based on smart structures.

FEAIYROBEENIAEZIY VT VAT

Structural health monitoring systems

for a sailing yacht. 2AX—kT =TI

Smart cable.

REMHET ZRAF v VROMBTANRS

Marine propeller made of
carbon fiber reinforced plastics.

BEEREIANF¥—I5725H

Ocean Resource and Energy

BRI RIVF—RECHEKIRIZRE DR ICRII T# L ULEFFIA -
BEIAT LOBEZITOTVET,

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

ARREZETHERBEEFTO/NSBIHLVER - TXIF—0ORFREEEIELCE LR BR - WRBFREE K. KB
EWSIEBFEBER IR F—DOERAICHIT MR HFNEMEFREDOF TITOTVET . T RBRERBARC
BAEEEFBLIERRDADHKE S AT LORRICDOVTEMRZTOTVET JEFEEINREIRILF—PERHAR
DORBEICEFETOYIIMNRBET HEEHIC.FORBERDTHBRFEMAREEZEL TOFAEED DR RFI
ZX0BREES) (VIM) KFRARAEEY OBEIR (VIV) (B RFEE MR RE T VNI — AR REICHRVEA
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 R/XV R N RI— B2 RE EREE
(BB

FEETDAYRTF—LCBITEMBRRAA—Y BEPORNFERYI2L—Y3Y
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Seabed Resource Development

KK FBREROFEARSHAEZBRELET

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

BEICKEERIRIIF— Y EHERDFELET LD
L ZDELFIREFBEINTOEREAIRIBICHML /%K 17%
BEEBROREDIEICENE ABOREBICKELERTSZ
EPTEBDTLLD,

FTEBEDMFAETIERKRBEERDOF I ELFFEER
R B . TAERBRCHERTZBELCTCOBEEROMAEE
EIIVAT LOBRR BEERBRKMOME. BEERRRE
IS DIRIER EAHE - RF MM ETOET Ko HELLR
MOEBIEERL . EBFZEEERNIHELET . RYOM
TR—TYNEIXZNANL—NTT,

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. The primary research target is
the development of methane hydrate.

XYV INA RL— b D AN TEEHERH)
Artificial Methane Hydrate (AIST)

BEYE—MEI/TREH

Ocean Remote Sensing

Chang-kyu RHEEM

K BE sz

rheem@iis.u-tokyo.ac.jp

UE—-MEYYVIICELDBEBANEEFBEANREIRILF—FIAIC

F9 SMARAEZITOTVET,

We have carried out research and development regarding sea surface remote sensing and

ocean renewable energy.

BEIEEICEHLCOVET . ZHORRISEmMICRE GBS
EOBKBE HEARESEIETID . —RICOBEEHDRTIEE
ARER T ROREER - BRREDRIURTSINET . /BFIC
BFETHETCOEDITRERNDFEEZ T CERRVEBFELE
T OBETRTE IR EIBIET DEIADOIEY)  FDHEE T
Mg BHETAICRELET . AMRETIE XA TR/ ANY T
T—L—REBWE)E—M U JICED ORRGEB LR GBEIK
L RIKBREDBEOYIERREERAT 2 AT LOMERE.F
FIEE Y R OVK PR IBE YR E OB FBEY ICH T DRRER
NOFEFMIES - BRREEFBEIRIIILF—FAS AT
LOMEBRREEITO>TWET AEEERT. B RIEEHERER
KB EFEARMELAN ABERRIHICE N T L—HICED
BEEAS AT LAROEEBANREIIILF—FAI AT LDE
AFRERAIT O TV,

The ocean has always been in constant flux. Causes of ocean
fluctuation vary : sea surface wind, sea-level pressures, seawater
density, and topography. States of oceanic fluctuation are gener-
ally represented by flow such as ocean current and tidal current,
and waves that express sea surface configuration. Waves and
flows drift and roll, and affect all things in the ocean. Ocean
engineering starts from determining oceanic fluctuation and
eventually assesses their influence. Main areas of the laboratory
research are measurement of sea surface physical phenomena
such as wave, wind, sea level, and sea ice by using microwave
pulse Doppler radar, dynamics of floating and underwater line
structure in waves and flows, and development of ocean renew-
able energy system. Field experiments of remote sensing of sea
surface by using microwave radars and ocean renewable energy
systems have been conducted at offshore of Hiratsuka city in
Sagami-bay, Sabusawa channel in Shiogama City of Miyagi Prefec-
ture, Kuji City and Kamaishi city of lwate Prefecture, Monbetsu city
of Hokkaido Government.

iR ERBRET—SRORBBIL—4 GRR RO AKE RG]
Hiratsuka Tower and Wave Radar, Examples of Waves and Sea Ice Measured
by Radar

EHEERHERARKEDMAREY X7 L (ERHEFHI5KW)
Tidal Current Power Plant (5kW) installed at Sabusawa channel in Shiogama
City, Miyagi Prefecture

EFRABMOBENEELRT L (EREHF743kW)
Wave Power Generator (43kW) to be installed at Kuji City, Iwate Prefecture
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Toshihiro MAKI

B OBE EsE

maki@iis.u-tokyo.ac.jp

BRI YT A—=LI AT LERE

Underwater Platform Systems

REmDONT 1 X [EFRIDEBHN. €2V THEfiICKID
M BRPBREE ISV I+ — LORFEICHBETT

We develop new systems for underwater observations based on the latest robotics,
information processing technologies, and sensing technologies.

BIIHIRRE O 7EIZ EDE TP ZOEIEVELHICETENTOVET AMAETIEERLBHORYNAUV) ZH
DICOERFEHOARY N (ROV)PEBA—NASV) VBEAT —>3a> WV T TV T4 — LD@EHICKY /BB
ERBETOVNTF— LY AT LZRELET AUV ORBETEP YT 21—V 3V ICKDBERMIREHLE  HEMFEE &
WP TV X AICIA HEERBPETEBRE - AN IEEBFTBRMEO NI T 7HEM . ELTERELE
T —ROBHFIRCVEDETHENBT TO—F 2T VKT EANISETHOTOY I/ THEHAUVDOEHIC
LBTET —2arBLUOBRBEHEFR BEAT —>a> EOEEICIHDAUVORBRABHEYOEEIRA - BHFF
EEDDHVET

Although the ocean covers 70% of the earth, its inherent nature of light attenuation prevents us from
observing it directly. 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 multi-
ple platforms such as autonomous underwater vehicles (AUVs), remotely operated vehicles (ROVs), autono-
mous surface vehicles (ASVs), and seafloor stations. Some of the ongoing projects are as follows; collaborative
navigation and formation control of multiple AUVs, long-term development of AUVs based on seafloor
stations, and autonomous detection and tracking of marine life.

VIFE-VIRRFEDBEARICERTIAEDAUV
(Z»5Tri-TON, Tri-TON 2, Tri-Dog 1)

BEEEMATHROT-TON

Takashi KIKUCHI

i R ke

takashik@jamstec.go.jp

BIFRITANFE DT

Marine environment observational research for the Arctic Ocean

EEEIC K> TRZEISEITL TV ILEBDiEIK
U BN ERIRE(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.

BB OB FRIFEOE(CFFICBKDORRBMD 1 HBCRRLD
ROBEBIMED—DELTRLHMOENDLDICBEOTE L. AMEET
W ARBOBFRIEORADEREZODERE . ICEAMFIEDD
BROEMICT B EEBMEL TV BFHIKMEMRI A5 I PHE D
BIKMICE DR BERAE ALRBOYIE LRRBEORNZFHFMICES
ABBIRE  ZIHBBRAZPIREC T 5. Ko RAEETL CL\2ILERED
RRZCDREBRDHATORBRER 1 2BVBAZTOIE
T OBFORRINEAT —2%B2EDNTED. INODERIT —X%
R B ETOBKBEFYERIBORREE(CDRZZHSMICL.
INBDEAERIZRITBF-BK-ARBOERLR O AZRERT
%o K/ARBDBIKETDERRAZITO/CH DEMFAFOED TS,

BEHERR A #5012 L5201 6E LB BN
R/V Mirai Arctic Ocean cruise in 2016

Changes in the Arctic Ocean environment, typically shown as unpre-
dictably 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 international
collaboration project enable us to collect unique and high-quality data
of physical and chemical oceanographic properties. 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 observational data in the
Arctic Ocean, we investigate the “status and trends” of changes in sea
ice and physical oceanographic conditions and the important process-
es among atmosphere, sea ice, and ocean, which play important roles
of the Arctic changes. Developments of observation methods in sea
ice region of the Arctic Ocean are also investigated.

LM 517 BCTD/FRAKEA
(7B IR TAR [ A50\| 2009F AL LY)

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

BB OREEENFHE(LORXR

FEBH 5 I N N\ o 0 o 5 i

AUV Tri-TON cruising near the seafloor 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-Beaufort Region. pp. 39-88.
Arctic Monitoring and Assessment Programme (AMAP), Oslo,
Norway.)

16 17

3 AUVs ready for the experiment on multi-vehicle collaboration
(Tri-TON, Tri-TON 2, and Tri-Dog 1, left-to-right)
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Swadhin BEHERA

NNTF AT T Ay BEHIR

behera@jamstec.go.jp

SR AFI AR R

Climate Prediction and Its Application

FORVLSTIRIBHZRIT DI,
SURFAEZDARAZITOTNET

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

S[UEEBHELOTUERIE HRICKERFEERIILET . EHNBTE A OBMOMICH. BARPT 7 DKER
DOMIFEBEFRAT AT =—23, T Z—Z3BEEPA URNFLAAR—ILIRREVOLETEE—NOFELEZTE
T CORBLUEREDRIEMENDREERHT RIC.ATLEIE BDRADPSRTFICOI AT ERB AT —2P%k
HIARUBFREAET LZAVTMHELTOET . ZORERE TT IV BFPIEOEYIEBREZERNICHEIRTS
RFTRDPBIEDTER B E TR THEDNTEET . UERPOH M BRT EZIER T HFICNA . [ERSHDHFTE
BENOHEERNDELMADENTT . [UEEBFICHITD/NRRBRZOBERERIEBFEIMEDOTRICENTD
ERLRTHHEDP) TR BEFEREEICSVTOERERVET.

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 climate services for the society based on those predictions. 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.

Extreme events and their relations with tropical climate variations.

BERENAY AT LWRIRZEH 18R

RIO DE UT i&#ICAMZ#IELDODITS [RAXDKH ]

BERRENAS AT LERRE | FF5EEE (2013~2020%F)

W MR OEFHREERITKER
2000mLl LD - HARZRHET S
TEHICRBRLEMESZRITEL T,
BADEZEEN DD DEREZM THE
FRBICBALTOWET D ELBFH
ROMETIIDZFIVIDEET LA
Y —IZRBENTOWEEA AT HE
EBAROREBFRFEI D=7 UY
JHOEED7ZHICREEZEIOHDOF
NEFCRILSNEL.

COBFNBETIFOBFEEDT IR
KiiZHETHIEDOHD FRILT

F#EDOIE (1) BERIAHRRES AT
L (2)F B EZRY TR .
BT 7> —HmFARE. 2T —<ELT
MEEITOTVET . EBIC. NSO
FEDRERRIIH 71— LR TEDHNT
WDBEHEMEHE T 2/20DAME
BY AT LERARL BERMED/D
DEREREP IS —REEBEREL T
£ BRI EEOFMEDEZA
EREDEIADRNDRDYERZBE
WORBAZIT DRV NT—IEDD
BICHRO>TVET,

AEFMFEE (RIO DE UT) FOBFREI I 77UV IICERENS
SEEEMICERZI TITHRRID T YT+ — LTI . BARIEFhEdiT
DFFE CTHD AT Z T DAMZE CHILETT,
& J—)UIFBARDOHHBAY R FKIZE (EEZ) DRFE T,

ZDEFNBEDEED . BARDEEZ
PBINTDORENARL—D BEEK
HEER . T DD ERFAFE TEONDHL
WEER - BB FRETI D=
FITS AT LORIICHEDDLZE
EEOTVET  ROERRDIE MHE
WRBFRELI DT TEBER
TA—ILREAMICHIN Y 2B ERAME
BRTBHIETT . INEDAMDIER
BARDEEZ RO EFFHFE TAET
BLEPHFENTLET,

RIO DE UT—The great river of UTokyo, delivering talented people to the Offshore Industry

An endowed laboratory for the “Realization of Integrated Ocean DEvelopment and UTilization systems” (Established in 2013)

RIO DE UT is the Platform of Cooperative Innovation focused on advanced technologies applied on the Offshore Engineering.
Our goal is the development of new technologies and empower people to a huge challenge: the development of Japan’s

Exclusive Economic Zone (EEZ).

During the last decades, the world has witnessed a tremendous technology leap of the Offshore Industry to develop Oil &
Gas field in water depths beyond 2000 m. So far, the Japanese companies have supported this Industry with some essential
technologies, but they have not yet played a major role in the development of integrated engineering. RIO DE UT was estab-
lished with the donation from 10 private companies to improve the integrated and comprehensive offshore engineering

capabilities in Japan.

Our starting point was to study the state of the art of the Offshore Industry. After 1 year of existence, RIO DE UT started the
research in the following themes: (1) Overall offshore oil, gas field development system, (2) Prediction, monitoring technology
development, (3) Subsea technology development. Beside the academic research and joint industry research in innovative
technologies, RIO DE UT carries out knowledge dissemination and professional training related to the Offshore Engineering for
young engineers and students. We believe that due to this close relationship between Academia and Companies, RIO DE UT
is also becoming a network where professionals and current students are creating strong connections and exchanging

information and experiences.

We hope that RIO DE UT bears fruit of a new comprehensive and innovative offshore engineering system to be used for the
development of methane hydrate, seafloor massive sulfide deposits and other natural resources in the Japanese EEZ and
abroad. However, the most important is to empower the talented people who have contributed for the comprehensive
offshore engineering and advanced field technology in RIO DE UT. These people will play an important role in the offshore
development in Japan’s EEZ and in the rest of the world in the future.
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Brazil-Japan Collaborative Courses on Naval Architecture and Offshore Engineering
MEXT, Japan Society for the Promotion of Science, Re-inventing Japan Project (2015-2019)

The above-titled program is held together with 5 Brazilian and 4 Japanese universities: University of Tokyo (UTokyo),
Kyushu University (KyuU), Yokohama National University (YNU), Nihon University (NihonU), University of Sao Paulo (USP),
Federal University of Rio de Janeiro (UFRJ), University of Campinas (UNICAMP), Federal University of Pernambuco (UFPE),
Federal University of St. Catarina(UFSC), using a remote lecture system, with the support of Re-Inventing Japan Project
"Support for the formation of Collaborative Programs with Universities in Latin America" of the MEXT.

Contents of the program

Distance Intensive Lectures are offered every other year by the 5 Brazilian and 4 Japanese universities at 8:00am in Brazil
and 20:00 in Japan, together with summer internships both in Brazil and Japan. All courses are taught in English. The
lectures listed below are taught in 2018-2019.

Registration

Anyone can register to the lectures of this program. Students in Department of Ocean Technology, Policy and Environ-
ment can take these courses as part of the required credits to satisfy graduation requirement. Departments in UTokyo,
KyuU, YNU, NihonU, USP, UFRJ, UNICAMP, UFPE, and UFSC will issue a joint declaration to the student who will have taken
credits more than a required number.

FERE
Courses of BJ Collaborative Program on Naval Architecture and Offshore Engineering
2018 2019
term cources organizing institution term cources organizing institution
2018 2019
April Risers and Pipelines | UFRJ (Murilo Augusto Vaz) || April Efficient Shipbuilding | UFRJ (Jean-David Caprace)
(Mon,Wed) (Mon,Wed)
2018 2019 :
September Ocean Renewable KYUSHU-U April Design of Ocean USP(Kazuo Nishimonto)

(Tomoaki Ustunomiya)

(Tue, Thu) | Eneroy (Tue.Thu) System

2018 Subsea Well Construction 2019 . )
April and Petroleum UNICAMP (Kazuo Miura) || September ﬁg‘;ﬂfar{’gjsgmzr'”e USP(Edmilson dos Santos)
(Teu,Thu) | Production Systems (Mon,Wed)

2018 Material and 2019 Maritime Big Data and

September | Structural UTOKYO (Shuji Aihara) September o UTOKYO (Takuji Waseda)
(Mon,Wed) | Mechanics (Tue.Thu) | SAtelite Utilization

2018 . 2019 .

September Ocean Fluid- . UTOKYO (Masahiko Ozaki) || September Hign Speed Vessel YNU (Takanori Hino)

(Fri) Structure Dynamics (Fri) Design

2018 Introduction of 2019 Syst d Control . .
April Ocean Energies UTOKYO (Toru Sato) April Tochmology T | UTOKYO (Toshiiro Maki
(Fri) and Environments (Fri)

TWET LD >T ERMBFT
FIF—RREFRICHEIRE HEE
DRIER O ERRSF A DRICHED
M2 LT HPEOHIEEFZE
DEDBR IR F—LRIMABF
IXLF—REEMELTARERE
THHAEEALNET
BRLAIINF—ITEH - BHiE
EBRDERHODBVRELLT
FIF—TID BRMNFTERBEDE
CHRABTHRESNTODREIC

BB EREERELRITNIEE
KPR B AR BREO A~V E

An image sketch of floating current turbine system

Floating Type Ocean Current Turbine System

NEDO - IHI

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

Professor Ken Takagi

Japan, surrounded by the oceans, has a huge ocean energy resource potential such as ocean currents, tidal currents and
wave power in its exclusive economic zone (EEZ). The Kuroshio current is a large and stable ocean energy resource that
does not exist in Europe (which has advanced technologies for marine renewable energy), and is a major feature of
Japan's EEZ. On the other hand, turning to non-European countries, there are several large ocean currents comparable to
the Kuroshio current which are awaiting development and utilization. Therefore, utilizing Kuroshio's energy for which
there is an inherent geographical advantage is promising as a next-generation marine energy technology, and it will
enhance international competitiveness of Japan’s marine renewable industries.

Ocean current energy is a stable energy resource compared to wave power or wind power. But, 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 Global Strategic
Studies Institute proposed a floating type ocean current turbine which does not need extra support structures for stand-
ing on the seabed, and has the capability of easy installation and maintenance. We are studying improvements in efficien-
cy and reliability as well as other elemental technologies that contribute to the reduction of the cost, based on an offshore
demonstration of the prototype in 2017.
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ALiEEDREFIM . T DRBDFEIEICILDT=HIC

NERI R IREMEH#ET O TN (ArCS, Arctic Challenge for Sustainability)

EERE - 5% - BFREEDHEAF (2015~20204 )
| % - 8K - BT ACIBEMEE SR IERORE
Lo — 2R, Rl =/ 8%

FAMR(C LETTKD D ORI
HECRECOFEEZZROZITPT L
S AT C IR D2~3EDEET
BRACDEATOET  Fe ALBD
Tl BAREECHIRE A D TE
ICOREBRTEEHOT EDH
DOHYVET . EHICEF FICED
JLiRE O EKEED BRI D LT
TCVWET  INICKWILRBERESHE
MEBELTHRBI HIEDNRRKE
FOTCEELZ.BLINDPERTN
EBARERIN BREF A DRBR
EDBEMERIBICEBETHIENT
TET,

AT 2HIBmBEDOIRREILELF
kEFTRAT DO XHBRZEED
GRENEILBTUEREIER. TNIC
FlEfFE AR ETOAD TS
b (ArCS) PEIIIBIARF G E 2
E#H+OMEHEs. HEROMEE
PEMLTTTHONTNET . ZD
T HFWE AURBOMEEFI B O
TeHDOMEREZ  EELTVET AL

MREDOEAEH
Relationships of research sub-themes

WEE L. CNETDATERNP/ S
FTRENZBAOMEICLENNT. I
O/ 7O 7RIOEEPE 7 X
B TYUTHE OB~ EES
NET.THRDEMRBDEHIISN .
COEE D D HRLABVET  ZALIE.
IPCCOIMEEICHENIN T DHE
MR GBCRE/ETESEDIE) &
HISE GCEBLICK DR EEEICH
S AT LEBEIERIE)DEA
HEEICEIR TEDFERATIT . E
I BARGEIEBEICREEVN T TD
EThY. 7O T7HRDER LRI T
PESTEDY BRICESDTHRE
BEEREREFEET.
BBEOMBERZRIRT 270D
IZIE. TR - BROEFDBKSHED
FRIEND BARIRRLRR = GBIKD
PRRRICRITT R EDTIE P RE
DI=HDFHTFFE D TEARE
DR SHICIEMBEFI B DR F ST
MR ERIL—IILOERYRDE NS
SRS 7 TTO—FHPRETT . D
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DIHABLSEHRABRDHFDHFIR
DPAN—CEENHRELTHRZ
TITDDRICHIET . ZDHF T2
BETINET —X@ETICLDRR -
BOR - BKABTFRAANIHET —
ADSBIKDIREZLIET /DD
FIEFRFE.BKOD DB THRAD DT
DIRA BT EDIEE. AR B EBD
BAEMIMAEZT TOHOTOET,

RIGHICINSERAE L. AR
DAITES AT LEED I E%E
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FATICIRILCAHIED TEDIED S
RETETEEEEDD THA AR
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2ZURL
http://www.nipr.ac.jp/grene/
http://www.arcs-pro.jp/
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Arctic sea routes:

reduce distances between Europe and Asia and between east coast of
North America and Asia by 30-50%. (courtesy of the GRENE Arctic
Climate Change Research Project and JAXA)

To be the front-runner realizing safe and efficient
commercial shipping through the Arctic Ocean

MEXT ArCS, Arctic Challenge for Sustainability Programme

Arctic Climate, Weather, Environment Research, “Predictability study on weather
and sea-ice forecasts linked with user engagement”, FY2015-FY2020

Professors Hajime Yamaguchi and Takuji Waseda

Environmental changes in the Arctic Ocean have already stretched beyond the frame of a scientific problem, and are
attracting social attention. The reduction of the sea ice area is making the Arctic sea routes useable, which are the shortest
links between Europe and Asia, and between the east coast of North America and Asia. It should be noted that the use of
shorter routes leads to the reduction of ship fuel consumption, resulting in the reduction of CO2 emission. The use of the
Arctic sea routes is a rare case of realizing both the mitigation and adaptation measures against global warming at the
same time. Under these circumstances, understanding of the dynamic and thermodynamic mechanism of Arctic sea ice
is absolutely essential for the safe use of the Arctic Ocean.

Under the above-mentioned background, we are conducting a comprehensive research in the following six
sub-themes including theoretical and numerical studies, laboratory experiments and field observations, to create a
forecasting system and decision-making standards needed for the safe and efficient use of the Arctic sea routes.

1. Forecasting the distribution of sea ice: We are establishing methods to make short-term forecasts (up to 10 days in
advance) to assist the navigation of vessels in the Arctic Ocean, and medium-term forecasts (looking several months
ahead) to help determining whether or not the sea lanes will be navigable, and if so, for how long. The short-term
forecasts use a high-resolution ice/ocean coupled numerical model that has been developed and used for the Sea of
Okhotsk. The medium-term forecasts use a statistical model based on the analysis of satellite data to determine trends in
the sea ice over a longer period.

2. Improvement of weather forecast: Reduction of sea ice changes the atmospheric system. We need the improvement of
weather forecast and observation network together with the improvement of sea ice forecast and observation system.
3. Waves: Reduction of sea ice increases waves instead. We don't have wave database because sea ice covered that area
in the past. We need to develop wave prediction method with ice/wave interaction taken into account. This work also
improves sea ice forecast through providing more precise wave data.

4. Monitoring the ice conditions around shipping lanes: We are establishing methods to monitor the ice, in particular ice
thickness, using satellite-based remote sensing. Also, based on the ice condition data that is obtained, we are developing
navigation techniques that can be used to select suitable routes, for use in ice-covered waters.

5. Understanding the effects on vessels navigating through icy waters: We are assessing the impact force and safety
aspects when ice blocks strike the hull of a vessel. We are also developing techniques to predict and reduce icing on ships
that can lead to accidents.

6. Assessment of economic viability: We will propose shipping scenarios that take technology and economy into consider-
ation.

By gathering together these results, we are developing a "navigation support system" so that we can decide whether or
not shipping routes through the Arctic Ocean can be used, and also to use these routes more efficiently and safely.

http://www.nipr.ac.jp/grene/e/
http://www.arcs-pro.jp/en/

ERRIAL 7B R ORK BRI
Icebreaking research vessel

MEPSDHL RE TREMAEK
Ship icing due to collision between ship bow and waves
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Development of a Floating Offshore Wind Turbine

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

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

Associate Professor Shinichiro Hirabayashi

Huge wind power resource exists in territorial sea and Exclusive Economic Zone of Japan. Only the near shore resources
which can be a target of development in the near future in terms of technical and economical feasibility, have potential
to supply significant amount of electric power in the total electric power supply in Japan. Due to the geographical charac-
teristics of Japan that water depth becomes sharply deeper with distance from shore, development of Floating Offshore
Wind Turbine is considered necessary.

At the present moment, a technology demonstration experiment of a floating wind farm which comprises a floating
substation and three FOWTs is underway offshore Fukushima under the initiative of Ministry of Economy, Trade and
Industry. As a next step, research of a next generation floating offshore wind turbine system has been initiated by NEDO
for further improvement of economy. Our laboratory is a member of both projects.

(1)Development of a Rotor-Floater-Mooring Coupled Analysis Program

Floating offshore wind turbine is a system comprised of rotor, floater and mooring, and shows complex behavior. Under-
standing of the complex behavior is necessary in the evaluation of safety and economy. In this research, dynamic analysis
method is developed to solve the coupled response of FOWT by weak coupling of the time domain calculations of rotor,
floater and mooring. The response of FOWT is solved and analyzed by the program.

(2)Safety Analysis of FOWT

A risk of accident which is critically important for a FOWT is an accident caused by a storm and a collision with a drifting
ship. The FOWT might start to drift by the accident. A secondary risk which is a risk of collision of the drifting FOWT to
moored FOWTs and surrounding facilities, is another risk and might lead to chain drifts. Risk scenarios are investigated
and an analysis method to calculate risk based on the scenarios is developed. Using the method improvement of safety
of FOWT is investigated.

(3)Improvement of Economy of FOWT

Installation and large scale repair requires offshore operation and will increase lifecycle cost of a FOWT. Especially replace-
ment of mooring generally means large scale operation and is an important issue in terms of economy. A highly safe and
economically superior mooring system which does not need replacement in its lifetime is investigated and also monitor-
ing method of installed mooring is investigated.

Figure 1 Figure 2
Conceptual image of barge-type floating offshore wind turbine Conceptual image of ship drifting in floating offshore wind farm
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Supporting Japanese Antarctic Research Expedition

Collaboration with National Institute of Polar Research, Japan , since FY2013

Measurement and analysis of ice navigation performance of Shirase

and sea ice characteristics around Showa station

Professors Hajime Yamaguchi, Takuji Waseda, Hideaki Murayama

and Visiting Professor Takashi Kikuchi

Recent sea ice condition around the Showa station is changing widely. Even the world-class powerful icebreaker Shirase
could not help abandoning to reach alongside the Showa station for two successive years of FY2011 and FY2012 when
the ice condition was extremely severe with more than 8m thick sea ice staying around the Showa station. It is necessary

to analyze factors of sea ice change in this area and to predict ice condition for planning ship navigation and observations.

Sea ice specialists in Japan cooperate in this project, and are aiming to make it clear what happens to the ice condition
around the Showa station through analyses of sea ice observational data, Shirase's behaviour data in ice navigation, sea
ice samples and satellite observational data obtained by Japanese Antarctic Research Expedition activities. It's the feature
to narrow a target down around the Showa station where various observational data are obtained, and to concentrate
and advance the study.

We contribute to improve the Antarctic exploration plan by this project. Also, the detailed analyses of valuable abun-
dant data obtained by the Antarctic research expedition will lead to the understanding of general characteristics of
ice-covered waters in other area as well as the contribution on the accumulation of ice navigation data and its application
to future icebreaker design. The group of the University of Tokyo led by Prof. Yamaguchi has been conducting the study
on the measurements of ship's ice navigation performance and sea ice characteristics by having technicians since FY2010
and master course students since FY2013 participate in the Japanese Antarctic Research Expedition, JARE.

1 EsES M2 e

A joint research project with MOL and Oshima Shipbuilding (2018-2021)

The Wind Challenger project: Developing hybrid sail assisted cargo ship
Professor Takuji Waseda

Introduction of Green Technology to the ship propulsion is one of the most important technical challenges towards the
establishment of the low-carbon society. The "Wind Challenger Project" is a joint Industry Program led by the University
of Tokyo, initiated in October 2009, to develop the next generation sailing ship. By introducing an unprecedented
large-solid wing sail, the energy consumption of the large cargo ship will drastically reduce by utilizing the wind power,
which otherwise would rely heavily on the fossil fuel.

Technical. economical and legal feasibilities were confirmed after eight years of research and development, resulting in
concept design of a cape size bulk career (180000 ton) with nine telescopic hard sails (50 m height, 20 m width, 1000
square meter), and four sails bulk career (84000 ton). With 12 m/s wind from the side, the ship can sail at 14 knots without
an engine, comparable speed to a regular engine propelled the ship. A simulation-based assessment with realistic wind
and route discovered that the annual energy saving is about 30 % combining the nine sails and the engine between Japan
and North America. From 2011 October, a demonstration of a prototype sail has started (1 /2 scale model, 25 m height, 10
m width), and since then, we have been accumulating data necessary for the design of the working sail.

In the second phase of the wind challenger project starting from January 2018, a joint development with the three
private companies (MOL & Oshima-shipbuilding) will aim to build a ship with a sail. The University of Tokyo will continue
research on navigation assistance and optimum route selection. Concurrently, will develop the Wind Challenger Naviga-
tion program that combines the wind-wave database, optimum-routing program, and the energy prediction program.
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CO: shipping and direct injection into subsea Examples of transport system by ships between capture plant and storage site

geological formation

Ministry of the Environment (2016-2020) Demonstration Project of Environmental friendly CCS
Offshore CCS with CO2 Shipping
Professor Masahiko Ozaki, Lecturer Ryota Wada

Deep reduction of CO2 emissions to the atmosphere has become a great concern internationally. However, the global
economy is still dependent on the consumption of fossil fuels such as coal, oil, and natural gas, and it will take time to
switch to a low carbon society. Carbon dioxide Capture and Storage, CCS, is expected to be the key technology for the
coexistence of fossil energy use and CO2 reduction during the transition period. CO2 from combustion gas is captured at
the plant, transported, and injected underground or into the deep ocean to be isolated from the atmosphere for long
enough time.

When the distance between COz recovery plant and storage site is not so long, CO2 could be transported via pipelines.
However, in countries such as Japan, the coastal area is already occupied by fishery, maritime traffic, etc. Shipping CO:2 to
offshore storage site could be a solution for sink-source matching in long distance, as well as social acceptance. Thus, we
proposed the concept of offshore CCS with CO2 shipping and executed technical feasibility study with industry. This
project is a national project with industry, government and academia. It aims for the integrated demonstration of offshore
CCS, i.e. COz2 recovery, transport, injection into offshore storage sites, and monitoring. Research activities of our laboratory
contributing to this project include strategic planning of CO:2 shipping (logistics) considering uncertainty of sea state,
safety of onboard operations under marine conditions, risk assessment and optimization of the whole systems, etc. We
believe that our research will enhance our potential and feasibility of such project.
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Iceberg in Arctic (Photo by Yamaguchi)

ASIAQ: The Arctic Science IntegrAtion Quest

The Swedish Foundation for International Cooperation in Research and Higher Education (STINT)/
Strategic internationalization project, 2017-2020

Development of international researcher community for the transdisciplinary collaboration on Arctic
Professors Hideaki Murayama, Hajime Yamaguchi, Takuji Waseda, Chang-Kyu Rheem,

Associate Professor Toshihiro Maki, Lecturer Ryota Wada and Visiting Professor Takashi Kikuchi

In ASIAQ project, the University of Tokyo has committed to a joint effort dedicated to advancing research and education
for a sustainable Arctic with international partners from Sweden, US, and Russia. The Arctic is currently undergoing
unprecedented dramatic changes that impact global climate, economics and politics. But these changes also have
important local impact: indigenous and local communities in the Arctic are confronted with huge challenges when it
comes to guarantee water security. As water does not recognize boundaries (geographic, political or disciplinary),
researchers from four disciplines that commonly work independently: Arctic Engineering and Technology (AET), Arctic
Physical Sciences (APS), Arctic Medicine and Health (AMH), and Arctic Social Sciences (ASS), work together in the project
aimed at addressing the fundamental challenges facing the Arctic ecosystem and its inhabitants through the common
link of Arctic waters.

We propose to build upon existing informal collaborations and develop a formal international collaboration aimed at
helping integrate efforts to expand our knowledge of Arctic science related to water through innovative physical science
research, through new and disruptive technology developments, through increased and novel research in the medical
and health sector, and through the incorporation of local and traditional socio-cultural knowledge. Specifically, the goals
of ASIAQ are to: i) strengthen collaboration between Swedish, US, Russian and Japanese universities through activities in
research, education and outreach, from a holistic Arctic science perspective; ii) jointly develop strategies to address the
challenge of the urgently needed Arctic Science Integration Quest; iii) contribute, through sharing and learning among
the project partners, to the targets of SDG’s, and to iv) communicate with stakeholders to enable fact-based decision
making for a sustainable Arctic and its communities, with ramification far beyond this region.

The University of Tokyo with its Dept. of OTPE will contribute to ASIAQ project in the field of AET.
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In this department, | studied methane
hydrate development, carbon dioxide capture
and storage and other technology of environ-
ment and energy involving ocean. Discussing
new business models with classmates and
listening to the experiences of lecturers who
worked for companies and governments, |
learned about ocean, environment and energy
from the many points of view through lectures
this department had. | also got knowledge of
other fields of environment such as environ-
mental economics because this department
enabled us to choose lectures irrelevant to
ocean technolosgy.

In Ministry of the Environment | work for
now, | consider the way for water environment
improvement and administer the laws for
creating sound material cycle society. To
solve environmental problems, we need wide
range of discipline from engineering and
science to law and economics. | make good
use of my experience in this department such
as considering problems and discussing
solutions with teachers and other students.

| think you can spend your meaningful
student life in this department, especially if
you are interested in ocean.

After graduating from department of materi-
als engineering, | began to study ocean
engineering in this department from graduate
school. At first, | got bewildered in different
academic field, but | could acquire broad and
deep knowledge about ocean development
since the professors teach us eagerly from
basics.

After completing master program, | joined
NYK line and support to manage various kinds
of vessel from technical aspect in Singapore.
Singapore is one of the biggest port in the
world so that | can experience worldwide
logistics and ship management.

There are various collaboration activities
and research with industry, academia and
government in this department. And we can
also have a lot of opportunity to get along with
students majoring other learning and interna-
tional students. If you would like to challenge
something, you will be able to have fulfilling
student life.
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When | was an undergraduate, | found OTPE
(the Department of Ocean Technology, Policy
and Environment) in a lecture and learned the
importance of the efficient use of the Polar
seas. Now, I'm doing research to support ship
sailing through polar ocean.

Through OTPE, | participated in JARE59
(Japanese Antarctic Research Expedition
59th). In JARES9, not only did | get data about
ship navigation, but | learned a lot from
valuable experience of Antarctic observations
such as coring sea ice, ocean observation in a
frozen sea etc. In addition, | was able to make
good relations with many kinds of specialists
whom I'll never meet without JARE59.

OTPE has many programs for domestic or
foreign internship programs, studying abroad
as well as in-situ observations. I'm grateful for
the environment where | can study as much as
| want with a lot of opportunities. | highly
recommend everyone who is interested in
ocean to enter OTPE.

| am a foreign student in the Department of
Ocean Technology, Policy and Environment. |
am now studying the mooring forces of FLNG.

Last summer, | participated in an overseas
internship program (Brazil-Jdapan Internship)
as a member of the University of Tokyo.
During the almost 3-week internship, | had the
opportunity to go to Brazil, attend lectures,
visit shipyards and manage to solve projects
by ourselves, which to a great extent enriches
my knowledge and cultivates my problem-solv-
ing ability.

In this department, you will have the oppor-
tunity to get access to all kinds of study you
want. Various lectures and seminars ensure
the learning of professional knowledge, water
tanks with different scales make large ranges
of experiments possible and chances of
academic communications with different
universities and institutes around the world
always equip students with international
horizon.

Therefore, for students with interest and
passion for Ocean technology, entering OTPE
is always my top recommendation.

| conduct the study of Autonomous Under-
water Vehicles (AUVs) at Maki laboratory,
Institute of industrial science, The University
of Tokyo. | enjoy the research thanks to the
excellent people, great facilities and a lot of
field experiments. One of the great things
about my research life is that | have a lot of
chances to meet business operators of ocean
industries and | can feel the connection
between our research and ocean industries.
Even in Komaba research campus, you can
take OTPE's interesting classes offered in
Kashiwa campus by the remote lecture
system.

| believe the future of Japanese ocean
industries depends on our ambitions and
efforts. Let's enjoy our student lives in OTPE
to become leaders of global ocean industries!
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Career Options after Graduation
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Admission mformation for the academic year 2020

M Eligible applicant :
Applicants with outstanding academic record and wish to enter this

department as their first preference.
B Quota: around 10 students
B Application Period : May 23 (Thu) to May 29 (Wed), 2019*

M Entrance Examination : June 29 (Sat), 2019
* Successful examinee will be exempted from the ordinary exam.
« Those who fail are still eligible to take the ordinary exam.

[AFBEA : 55O ER ]

[AFBEA | —iRAG - HEAFHFRIEE]

MRS 2019568138 (K)~68 198 (K) *
WEERRE
& =+ FE(TOEFLEAIETOEIC) . BPIRIA (£:) . Db
#§ 4 :ZEBE(TOEFLKAIETOEIC) . EPIRA (#:) . Db
WEURRR - 201948A19H (B) - 88208 ()
%6248 () £ TICEIE LD TEA 1 9B LBIDBEIHBHLDFEN.

Schedule A

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

WXI5&E:
FHEEDPEF CHER\DAZZE—SLET HE
W AR EE10%52E
WL FEEAR 2019558230 (K) ~5829H (K) *
WEEH: 2019568296 (4)
» AELBIE—RARDELRABR R,
« ARLEBD OB I —MRARZZER TZS.
%6A3E (A) £ TIREL D TEA29BLA MBS HZEDEE.

B Application Period : Jun 13 (Thu) to Jun 19 (Wed), 2019*
M Examination:

English(TOEFL or TOEIC), Specialized Subjects, Oral Examination
M Examination schedule : Aug 19(Mon), Aug 20(Tue), 2019

*Application must arrive on or before June 24 (Mon), and must be
postmarked on or before June 19 to be valid.

*Application must arrive on or before June 3 (Mon), and must be
postmarked on or before May 29 to be valid.
@/ FHBEBIKICHIET,
@ L BRI FBEICKVERIHRDIEDHIET DT HIBRFRIMBIAAREIR— L= DT ARBR ISTRELTEZW.  http//www k.u-tokyo.ac.jp/
@FHlll3 . ERAE KEBEH R AR MRROFEZERREIBZE0.

@ 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.
http://www.k.u-tokyo.ac.jp/exam_e

@ 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

ASEHEAER
= i53 5] & 15 Fir E B E
Guidance Information

4827H (L) 13:00~ RAABFv>/NA BREEE - —FK— RIEFMARERHAR
1400~ | EAKEBF /SR THMBISMARHEAI23 - 424% | EWHHB2 Date & Time Place Briefing session
58 78K 16:30~ EAREE VY /S TEHE3EMALEETADS - 424= EINHES April 27 (Sat)  13.00~ Ichijo Hall in Yayoi Auditorium(Hongo Campus) Environmental Studies Joint Guidance
. f R 423/424, 4th FI Faculty of Engi i .
58128 (H) 13:00~ BAMAFv /N IRIEREFSHK—IL EESE RS ESHES 14:00~ ggﬁd%’geréc?m%%@ Cgr%/pus)’ th Floor, Faculty of Engineering Departmental Guidance
1400~ | BAMFvS /A BAROEAAE U May 7 (Tuel 1630~ | B3iGngS Fongo Campusl o oo o 1M | Departmental Guidance
68 1H (L) 15:00~ FARSEZFv> /A BER2ME - R-6 BHEHRS May 12 (San)  13.00~ I(:Ksalgﬁil\lx’/a1 %tali#%%ré)Enwronmenta[ Studies Buiding, GSFS Environmental Studies Joint Guidance
14:00~ I(_}gctlﬁ_re R(c:)om 3, ?rd Floor, Environmental Studies Building, GSFS Departmental Guidance
' ashiwa Campus
OSUEAREMIL. FUA—LN—T A\ARERRET Jun 1 (Sat) 15:00~ Cafeteria / Conference Room - R-6 (Komaball Campus) Departmental Guidance

B EXR—LX—Y  http://www.otpe.k.u-tokyo.ac.jp B BULWSbEk admisson@otpe.k.u-tokyo.ac.jp
@ Refer to the Departmental home page for the details of the Departmental Guidance

B http://www.otpe.k.u-tokyo.ac.jp B Contact admisson@otpe.k.u-tokyo.ac.jp
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Access to Kashiwa Campus
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To the University of Tokyo Kashiwa campus,
Tsukuba Express Kashiwanoha campus station,
there is a bus from JR Joban Line Kashiwa Station.
About one hour from downtown.

Tsukuba Express "Kashiwanoha Campus Station” west exit departure (9
i chiliachi “National Cancer Center Hospital East.

Nishiashiwa03 g Via "Nagareyama-ntakanor‘r'mri Station east exit” to go
ERaeh “National Cancer Center Hospital East.

NishiKashiwa0é g Via "Edogawadai Station eapsl exit” to go

\HLEH A "Midoridai center” via "Edogawadai Station east exit” to go

JR Joban Line "Kashiwa Station" west exit departure

WRILESINTEINNY Via “Kashiwanoha park”, "National Cancer Center Hospital East.” Go

Contact

Kashiwa City Library Branch

Tanaka Elementary
@ School

9

Sam=?
N

>

Kashiwa Campus MAP

Environmental =Transdisciplina ICRR
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@ (F] @

Kashiwa Library Gateh@use
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"Tokyo University West"  University of Tokyo before" bus stop
bus stop

. Tomise playground

[ )
Kashiwa City Hospital
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tobu urban park line
“edogawadai Station”

Joban expressway

5 minutes by car @-

University of Tokyo Kashiwa campus from Kashiva |.C.

Environmental Studies, GSFS

3-minutes walk

1-minute
walk wa

Nishi BS = "TokyoUniversity ="University of Tokyo

Kashiwa03p e == West" bus stop 3 before” hus stop === 1 "
1 National cancer center
i Nishi bus stop
] tsukuba express —

== S~ kashiwanoha campus station E—m—m—m———————
<akihabara 1 tsukubap

tobu urban park line + JR Joban Line

kashiwa Station )
tsuchiurap

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:http://www.otpe.k.u-tokyo.ac.jp/contact.html TEL:04-7136-4673
E-mail:info@otpe.k.u-tokyo.ac.jp FAX:04-7136-4731

URL:http://www.otpe.k.u-tokyo.ac.jp/contact.html TEL:04-7136-4673
E-mail:info@otpe.k.u-tokyo.ac.jp FAX:04-7136-4731
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