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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.

tglﬂ@ E Hg Aim of the Department

N B¥OFAERLICHADARMPEREZERRIE DD BFHERDALPBEIORRAEICFETS
HE - MARHZHEILTEIE.

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 EFRMBERICGAL. BFERMAR - BEIRXNF—FA - BFRERE - BFFRERFOZHAZED.
it%ﬁiiﬁ’%’(’iﬁ;’?ﬁﬁ*%ﬁiﬂlt&émE&%Fiﬂt%ﬁ’&ﬁofdﬁﬁﬁﬁ EE&%G).L? EXRHA - RIERE
DRBUICAMRTEDAMZERTHILE.

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

BEARNREZEII. #FROISEELODOHBHIRINF— - BR - REOHERFVPERRALLEMKRRORERE
g%ﬁétm ﬁﬁﬁg%it&%‘l%%t Lo EaBFER. BEFE2RBEEFAMILLHFOSXREICHAT I 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 XERDIVF1FLTERFEFNOGERLET, HSVEFEEREEZEKRLET.
@ FEDNVYIITTIVRDEFITHIS @ RN TLANILOMRICHE EER NV Fv—E%E. EXHER
B Provides courses designed to strengthen fundamental BENDA2 =22y THIE (M1 BHRH)
knowledge @ EFOEFDBINBEFEEAEE (BERRE) KB ANUF7ILALYD
@ Open to students with various educational backgrounds RS E (M1 KEHRD AR

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 R EFIRIBANS

Ocean Technology Policy. New Industry Development. Marine Environmental Creation

HFRINTERER . ERRIRGR . B RIRRNER B ERRIED . IRIBHAN Y A5 LG MESHIRIZETE.
BERITRIERERER. 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

HBIEA Fundamentals EF1)4 Modeling >34 Sensing

@ BFHFAEVAT L @ BFRIFETVVY @ ;BRORY R
Ocean Development Systems Marine Environemental Modelling Underwater Robotics
@ LR NZ ® EEIERFEY @ SEFEAIRIN

Applied Fluid Dynamics Exercises on Ocean Information

® EEES - iE ————

Material and Structural Mechanics for Ocean Systems Envwronmental Information Science
@ EFHITRIEFREREN R

Special lecture on experimental methodology of ocean

Ocean Observation Technology

technology and environment ) ) )
IR I Environment BIERIE Ocean Science
® BRUR L o minminy
Special Lecture on Environmental Risks Polar Environment

* BEYRIAVNIOTS L
“ ARRESER
s P 2T NFEY

@ RIFE IR ™ @ BEHBEDNZE
Environmental Business Dynamics of the ocean surface processes
® BEEEY - ® FIBERSE

Environmental Economics Study on Marine Environmental Conservation

mm s ik % Env a a
. El*%gﬁiﬂ % Environmental Management Program

Marine Biogeochemical Cycle #63% Natural Environment Course
) J 3% Environmental System Course

S R A ot 1 BEEES AT LTS -

O HEMAMRS AT LFHEE | BFRAGNZSS

&« IRILF— R H

Resource and energy Food resources

ﬁ!}a’ﬁm Research Groups and Laboratories

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

OEEFIAY AT LS EEE | BERMBRENE | BEERS AT LESH

0 Utilizati G Ocean Technology Policy Ocean Industrial Science and Technology
cean Iizaton Group =z s — = AL S ~ o
I BEAT LM RFE DT I BEERIXINF—ITE5EH
Integrated Marine-System Health Management Ocean Resource and Energy

I BEERRARERIZSE

Seabed Resource Development

TEREAMOIR @S ANBURY - BRIBUR V2 EEC L TCRRBICAT BEREBBL I AE DX XETIVORE - EE(LER S, TOOICBBIZ BES LU
BEERDESMERE VAT LEXKZBE, CCS. KRB FZE-A AL EQBGHNERITOMRZTD.

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

o BFRIBAIR FHE | BARAETV> IS | R Ry

Marine Environmental Modplhng md byntheswzmg Applied Physical Oceanography

BHFBRERZSE I BERIRD AT LESRE
Ocean Information Systems Marine Environment Systems
BEOFIAPRBEAMDERREDHIC AN R EZEHNIHE L. BIINEEEREERT 5. T o RBEANMLILBFRROORFEREEZETIUL.
MAELTHIETRBRETMS AT LEBET D,

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.

Ocean Environment Group I

BEVE—MIVTRE
,§|:|:||:]7_|-\y NEHRIZ 5 55 Ocean Remote Sensing

Underwater Acoustic systems engineering / I BRTSYNT =L AT LAEDH
Underwater robotics-sensing Underwater Platform Systems
BEICRDIEREBR - BRBED ST TERMERRE T B, EERIMHIRAIHO S DR HE

Our aim is to advance marine sensor technologies for the ocean surface, ocean interior, and sea bottom. Our professors are jointly appointed
with the Institute of Industrial Sciences.

Ocean Sensing Technology Group

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

AKFETIEBESNTVRRBE CORA AEFHEHTOY 1L —2aV G EOREZBL T ARREEFRA VI 1L —2avIc LB MERERRMENRYES,

(%) B RFRFERE S D& R

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 LR ZEHTEE

BOEDBFEXROBEL Y 7 I homLEBNELBERE- A XAERERE. FR- T2V Bl 7Y —KMERICREIMRETLZD
MRPRAIG 71— IR THEON TV IBER M ZEE T 2.

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.

— z Urgent issues and social demand

HEERERIG R RERID

Global environment Safety and security

R .
R - ¢ EERIRICES
NEEFRED
ML EHEED

Bl

Ocean utilization leads
to the development of

N fn /2= yom Lyty AL
;ﬁ;¥;§ﬁﬁ]i§iﬂ%$1& EFREE ss0 new ocean industries
A g oM and strengthens the
Department of Ocean Technology, Policy, and Environment E:JLJE;% survival of human
International Collaboration beings
NN 5 s NN = oy AN & Bridging Industry and
HE DI & E SRl HEOR A LBURAE Academia

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

a3 Iy &N M= 4= 1
gﬁ\%ﬁsﬁi‘%ﬁ\cﬁnd%chnology /ﬁ/¥?§1‘1“] ,ﬁ#}; :ETJjﬁﬁx

Marine Environmental Modelling and Symhes\zmg

EfepE R IR *-BiREAL

Improve energy self-sufficiency rate

Ocean Resource and Energy Marine Environment Systems 55#&1‘1%37?_5.&

BEERIRF—T% By Ko ioroies } ¥EIOIS L. }
Py CN P s ot TEEl e P

&iRaE

Integrated Marine-System Health Management TEChn_O‘Dgy Applied Physical Oceanography Brazil-Japan Co!raboratlve Resource rich country
BRERMAELS Policy Courses, Marine Technology
bed Reso z Forum

Seabed Resource Development

ARG

Sustainable food supply

FRLESERM

%ﬁ*ﬁﬂﬁ Basic technology

BEVSAT IR
! \/nterna\ cross-cutting 002 Ftiﬂ:

organization Ocean Alliance COz concentration stabilization

IBFERERY EHESAE- B (TSR

Ocean Information Systems Collaborative lecture / Donation course

BFEBYRT LTH BHRORY AR SIRFAFIBRRSEH

Underwater Acoustic systems engineering Climate Prediction and Its Application

EBDEE

/ Underwater robotics-sensing ﬁﬁﬁin N el

- <oy K SELAIZ - :
BEVE—NEVIVIR Marine environment observational research Revival of Satoumi
Ocean Remote Sensing for the Arctic Ocean

HHHA

BRISYNITA—LVYRATLE

Underwater Platform Systems

BEMRFIAY AT LRRFH B
Realization of Integrated Ocean DEvelopment
and UTilization systems(RIO DE UT)

B RISKE

Disaster prevention and mitigation

Education / Research
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HBUED AN BIIUEDE FTRUCBAZEBCLTNET,

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.

UAUINS ' 44
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Ken TAKAGI
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takagi@edu.k.u-tokyo.ac.jp

BB INBGRS 72 5

Ocean Technology Policy

RO EEZ ARDE LIS DB FERMDAARAETVERICEIELTVET,

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

EDEDEARBEEZICIFHIKIRR P X NA R —RGEDERP TR F—DFEPMENTWET . £z ¥ RS
FHE. A - BAEBREDBRIXNF—ORBICEFMTELY, SHICHERRERIBLEICHB I UL BDPED
BRBEREEMNCOERTEET.

AMERETIE CNSOPIREMZTERD EEEEL THILSE DO DBFRMBRZILR - IRETHIEZBRELT
WETBFRMBR CROERRIEETDHORERDEMERHLRKDRETFATHIETT . TD/DIC. BFEK
MR T MR EBSTV . RERDEMOREEITORKDLZETRAILET .,
BHRMICIZLITO3DOMEZITNET
1 BRREE
2 %Y= - NEB—UICKBBFEOER - FRIEAM
SERFEDILBWEFROAD AT« - Z2—3IF )

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. Small foot print Floating Logistics Terminal

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

Masahiko OZAKI

W HeZ s

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

BEERVIATLERH

Ocean Industrial Science and Technology

MUVWIEFERI AT L] DHERREZHELET,

System Innovation and Social Implementation for Ocean Development

BEDEITZIINA— - EROEBHRORT S vILEERITER T 2IE B2 FOMTRARELDIC. FRE
IR T D[ EEC ORRPEETT . €OLHICIE HEDREPHUERERBL. TNOEFRT D/ HDHFRI
ETIORE KM - IR - RFLREEABDPODHILMIREL H 2NDRE. EEOHF R AMERGEEAD—T
ICANDREDDHVET . AARETIL M EBOHECCST AT LREDH IR [EFES AT LICDONWT EEZDED
BIRABR[RDOMTICREATOET . FLAT7EMPTFELTOFHESE - RE - BERHGEEFREDOD AT LK
FHCB T DHBEREM T —VEREZ<ELTCVET . A TR BREZRBLICBLANXL —2a2 POV ATV I ADR
WS VTSI 2T U IRE IR BICOERL TWET,

* CCS: CO2 @Y - AR

Social implementation through industry development is the key to achieve sustainable ocean development
with sufficient scale. This requires systems innovation, which includes the full scope understanding of tech-
nology, environment, economy and industry competitiveness. From this point of view, our research target is
to develop new concepts considering social background, technical / environmental / economical feasibility,
and industrial implementation. One of our specific research activities is on Offshore CCS with CO2 shipping,
and we conduct wide range of studies to implement this innovative concept. In addition, the core technologi-
cal field of our lab focuses on the fundamental knowledge concerning design and operation of ocean struc-
tures, by integrating theoretical and experimental research in marine hydrodynamics and structural mechan-
ics. We are also active in pioneering new research fields such as safety and efficiency in offshore operation and
logistics considering metocean conditions, and subsea engineering.

* CCS: CO2 Capture and Storage

EEEREOLO DA —FTryat— HYIV—ITVIZFIYVY fRfAZEAWHRECCSOIY T~

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

B B~ 0 2
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Hideaki MURAYAMA

PRI TEhy 80z

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

BEAT LABEEKRFERE

Integrated Marine-System Health Management

RANE-BELHFRAE-REOBEELD
BEY- X Oy ORISR ZIESRUTVEZ T,

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

RE NENREFRFE - FRERIR T HREMH - BES AT AOFRFEICRVEATNET HEBEB S DIREILEDLS
YW -1TE T DABDIDIC BEMBF PANNOREZER - SHLBYRERERY . AN —NANT T FvEMFEL T
FT MRELD T RYNT—IDBHRPMEL TR IOy HICL O TREINDEES AT L FNPAT—RANS
TTFvDIRETT FKIAX—PANT I T VISR B VB RES AL SOICBNIIRDPEESNET AT 71/ VER
WVeBHBE - DRREED > > > JHAN G ERNT - AT BB U\ o2 Wil Rt & B U /e B8R - BE DM FTICE)
AR BV EECEBEDROONDEFHES - MADIED M- FHEREEEANOBRZEEL TOET ATY—RAN
ZUFvDBANCKDI /B BFRFE - FBMEMORILPBERTY .

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.

FEAIYROBENIAEZIY VT VAT A

Structural health monitoring systems

for a sailing yacht. AX—kT =7

Smart cable.
RERMHET ZXF VO BOMATONRS

Marine propeller made of
carbon fiber reinforced plastics.

BEEREIANF¥—I5¥725H

Ocean Resource and Energy

BRI RIVF—RECHEKIRIGRE DR ICRII T# L ULEFFIA -
BEIAT LOBEZ{TOTVET,

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

AMREZETHERBEEFTO/NSBIHLVWER - TXIF—0ORREEEELCELERDBR - WRBFREE K. KB
EWSTEBEBER BRI I F—DOERAICHIT MR EHFRNLMEFREDOF TITOTVET . T RBRERRAREC
BAEEEFBLIERRIADHKE S AT LORRICDOVWTEMRZTOTVET SEFHENREIRIILF—PERHAR
DORBEICEFETOYIINRBET HEEHIC. FORBERDTHBRFEMHAREEZEL TOEFEBED DR RFI
ZX0BREES) (VIM) JKFRARAEEY OBEIR (VIV) (B REEE M ERE T VNI — AR REICHERVEA
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.

SMWZ R/XV R N R—BSZARTE EREE
(FBEH)

FEETAVRTF—LCBITEMBRRAA—Y BEPORNFERYI2L—YaY

TR B 4\ 2 3
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BERARARIFERE

Seabed Resource Development

RKKFBREROIFGEUERIHAFEZBRELET,

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

BEICESHEATIRILF— 1Y) EPERDPFELET.LD
L EDZLIEREFMBINTOERARIRICRRFM U FIR
BERERDREDPIEICBNIEARDERICKEERT ST
EPTEDTLED,

e BDOMRZETIE RKRBEEROFFH A ERHAFEER
RI20D SARBCHRERNT BT BEEROKEE B
EIOYAT LAORRABEERBIEM O BEE R
IS T DRI ERM A MFMETOET &Ko AR
MORMIEERL EBFEEZRNICHELLT . RO
HE—TYNIXZNARL—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.

A VINA RL— D AT HEH (R
Artificial Methane Hydrate (AIST)

Toru SATO

ik A g%

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

BEFRIRETV IRSERTH

Marine Environmental Modelling and Synthesizing

g - (EZ - &£RE - 12 - HHREZNTEST IV EREEL TR Z /.
RAUCRIEREVRHEDORINEZFFHHL TV

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

AMAECTRIATIHEBRREORFLZEHELAFNS AT LOAVETMEVEBRICHRZITVET . £DHIC
RIBREOMIE - L% - ARFNET VI ELOENODOMANMICEIDERREFE TR AT LR BIEUAITRI XY
POFHRICEIDHBNABIM S AT LOBEETV EORFHANS AT LOFEVHEBEHEEOTEXTVEET,
MFMRIECO2 % - BEMPITEORBFEFTM. X2 N1 R —NERBFRBIRROMIT. HA/NARL—hDAE
B - BEETUTNARL—NER W ECO2 BT NA A MR EED/ZDDTANNAF )7 I 2—DFIF. ¥
WFAT—IVEEET IV ORSE. BFELRCRERGRADERYBEOMIE. KERDT v 2T I NIRPE*
EPAND CO2 FETETINORAESHHIET .

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

BEEEEICBREF>TRETS BRBR=MERIIaL—ravicksd
CO2ARDYZaL—raYy S[UBER DT

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

NAVART—ILOWEFRTD

N RLU—RNERYIaL—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

11
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Takuji WASEDA

HhEH B gz

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

G RBFEIRFER T

Applied Physical Oceanography

BOTEZHSKEINIE. BEERAT DT EIFLREL.
ThZEFFOFAEHFZICRAT NS BEFBRZAHELTVET,

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 effect
the ocean and to make use of this knowledge in ocean utilization and protection.

AMMRETIEBFODIBLOE A TR EBRRZITOEONLERZENMEZ TEMICRIL THIEZAMELTWE
T IBERE OB MDA EIREFE AR PR TORBEHRA . AR TEKE  ZHOMBEET I EEFRALTVE
T R/BONIEMREERPEBEE CHRET A EITIMAINEEBRS T AZ T —Z T —/\—*DoFREMICEEL R0
BT BRI F—DORRE KR OBKEFIRL TR EZBEL TVWET 0B EROERLBRER ChHY . B H
ERP U IR TIEE VST OV 1/ NaB U COBE B R MR EMICEVNIGHE T2 EZ2BIBLTVWET,
*http://www.todaiww3.k.u-tokyo.ac.jp/nedo_p/jp/webgis/

The principle 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 numerical
simulations. Facilities available to us, to collect these results, include the Hiratsuka ocean observation tower,
large experimental wave tanks, and super computers. Applications of our research results include ship naviga-
tion, 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/jp/webgis/

TodaiWW3DFHHFEREN—ZIZLT
/onfc, EXROBEHRR
Image of a giant wave obtained from a

numerical simulation based on the
TodaiWW3 result

MR BRIAARE A
(R FEESHEEN) (RO

TodaiWW3h S LB ERE TOERERE
KERZEOIVRI Y MR

Tidal current distribution around a test site of
wave energy converter near Kozu island

Composite analysis of wave height and wind speed
under explosive cyclone in TodaiWW3

Hajime YAMAGUCHI

I — &z

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

Bi¥IRIRE R FE DI

Ocean Information Systems

BFEOIOYT127 KBl
KiBZHD.FD. ZLUTHRT B OREHAAZITOTNET,

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.

HFROEFOH 1 ENLBKICEBONET . BKIETIEOEH)IC
BRICRIGU. TOREASHIKEFEDTUES AT L EHICIEE
BRNKSLFEERILET Fo BKICEDODNSESBEHIE
RHDEMDPZWNHEFITHY . BEFOEFMDPAY ZATNRWNE
ATOEHYET LDOLOEFEDREXICEDBKEDBD ICH
O BEEROFREPE LEXE OV O/EFEBPRRICT IO
SNBIDNHOTERL 2. RIRICRB UL AIRELRFAFRESR
R Bcsd. SFRSFLBFBREEN - BIE - BiAL . BB
DFFEDERHERL TOKEFBIBFRRETT .

AMAETIE HETT I EERMERA - HEERICKY . BK
OHETFAFEDRAEERSEOBFEE > AT LOFERDT
HDOMEEITOTCNET . BICTNODREN—AUZ, BFBR
OREWERE - BEFEEERELTOEET,

AR IS D RANRE

On-board investigations of the Arctic sea routes

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 A ERIRR N DS _ N
. P . Participation in the Japanese Antarctic Research Expedition,
Arctic, human activities in the polar ocean such as resource JARE
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.

BKFRADOTEEMLEE BU-REMBRIER
Optimum ship routing system with the uncertainty of ice
information taken into account
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BEFRREY AT LERH

Marine Environment Systems

AL EFFAZRIRT SI)IC. BFHRIRDEREPHRR BN
HRZZCRENKE 7 JO0—F THAZITOTLET,

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

REN - BRNLRBEPVETMIS FHRAELS
ERIRT BIDDBFHNREEDDIDICARB]RT
T AMEZETIE EELBOMBYBFIREDORK
£ - BEICHT2ZRTED . AR M PERATE
EXETHIDICEEBDHEELEZERLT.Y
2 - AR - HERFREDORRDOBFRIES A
T LEDIEHMA T B/ DMFETOTNET . BIF
BICIEEFN AR OREFZEPHRIEANDF
Z0FH - FHEOAFEEOREBEICESBER AL
K BRICERERRT DR 77 OEFREM
BEXR INOZERITEHM T 57 DERRET P
HERFETNORRELREEMENRELTVET,

HARRDVIZL—ra v (REOBEETIL)

Ecosystem modelling and simulation ( modelling 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, modelling of marine ecosystems and
socio-economic systems to analyze these prob-

lems, and so on.
REREBEDRHDKEEYIL—F

Fishery simulator to vitalize coastal fisheries

Akira ASADA

= 03 s

asada@iis.u-tokyo.ac.jp
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BEEEYAT LAIER-BRONRY MHFEREH

Underwater Acoustic Systems Engineering / Underwater Robotics-Sensing

FTimY IS KPEERMZRFEL  BREFRE. KPORE. RIFEREIC
R AHED=—X[CMADTcHDRAZHELTNET,

We develop new underwater acoustic technologies for exploration of sea bottom resources,
underwater safety, and environment conservation.

KATIH BREPHIVORED/NESWFIDPROIEDIR
B9 27D KPEERMEIEDOREICEDETKAICHIT
HEEAICHIBENTERL . FOEF T FAABDER
THERERRUVE D IIKDOPPEEICENTERBHICHNSN
MOTEY ANDOFOENZBADKPEFERMOERDHERE
BENBPPHFENTBVET  AMEETIL BEERRE. S
BAYTZORER[/IRME - FEH K RERELRLE KIS
BETDHRDZ—XH L TRERDKHIEFLET Y /O —T
IBABTD FARE—HRELOTHREHEEL TOET I [
EFKILRDEFERERMOBE L [KPEEYDH LY
RRR [ REBHAAOLDOSRAIA S E—TIOAN e om
U —‘/—T—F#i?f—jj N |—7J</_:E/_:E%0):EZ%E:E:§ U \/7?§@hﬁﬁ§%l7&‘<‘: 3D acoustic mapping of submerged aquatic plants
ZERT—NELTRWHBATOVET.

From past to present, “sound” is often used for underwa-
ter sensing because of the lower attenuation in water than
radio wave and light. In addition, underwater acoustic is
very useful tool for the sensing in turbid water and
night-time. Therefore, the advancement and spread of
underwater acoustic technologies are strongly required.
We propose new underwater acoustic technologies for
exploration of sea bottom resources, safety inspection of
port and harbor infrastructures, disaster preventions from
earthquake and tsunami, and environment conservation.

Main topics of laboratory research:

1. Acoustic exploration of sea-floor hydrothermal deposit

2. Deterioration diagnosis of underwater structure

3. Interferometric Synthetic Aperture Sonar for precise
measurement of sea bottom

4. Acoustic technology for the monitoring of underwater
creatures

RErBOVTITRRUVARKF L=~
Sulfide chimney in the Higashi-Aogashima caldera.
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BEVE—PME TR

Ocean Remote Sensing

UE—-MEYYVIICELDH BRI EBFBETEIRILF—FIAIC
R MARAEZITOTVET,

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

BEHIEBICEHLTCOWET . ZEHOREIGBEICK<E.BEX
[EOBKBE M RESEIETT D —RICOBARZ B ORFILE
A RZRTRREER - BRREDRNUCHRSNET BFIC
FET D2 TCDOEDITRREFAN DT EEZT CRERARUEBELE
T OBFLRIB IR EIRIET HEIADOIRE  TOTEZF
MY BHEAIREBELET AMEETI. AR/ ILARNY T
T—L—RERWUE—MIIUIICEDORR B LR BEK
L RKBREDBEDYIBR R EEHRAT 5> AT LOMERFEF
HIEEY R OKFIRIRIEEY R E DBFEEYICE T DRRER
NOFFETMORS - BRaEBEFBENRIIILF—FAI AT
LOMERFEETOTCVWET ARREFIRT . B RIEEHERER TRAR S ERET— CEREAL — 5 SRR ORI
7}(@\ %i%a%?ﬁ&%a?ﬁ\ jt;ﬁﬁ%}tﬂ”?ﬁ‘;?&\b\—(\ [/-&‘CJ:%) E;rz;;asg;? Tower and Wave Radar, Examples of Waves and Sea Ice Measured
BEEAS AT LAROBFBERIIINF—FBI AT LDOE
AEBRETOTVET.

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 qf the laboratory R BSOS %5 s (s 5K
research are measurement of sea surface physical phenomena Tidal Current Power Plant (5kW) installed at Sabusawa channel in Shiogama
such as wave, wind, sea level, and sea ice by using microwave City, Miyagi Prefecture
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.
EFRABMOBENEES T L (EREF143kKW)
Wave Power Generator (43kW) to be installed at Kuji City, Iwate Prefecture

Toshihiro MAKI
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BRI YT A—LY AT LERE

Underwater Platform Systems

REMDONT O X RERLIEBET. €22 Y IHihIC kD
M BRPBEREE ISV I+ — LORFEICHBETT

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

BIIHIKRE O 7EIZHHOETH. EOLIFVFLHICBENTOET  AMRETIE BREKFORYNAUV) P
ERR A ORY N (ROV) ICREFSN 2BFORY bOM. BREANR—NASV) GBEAT —>a> W o7 IvhT4—1L
DEHICKY) BB RBRAE T VNI — LY AT LERELET AUV ORBETEC Y 71 —03(IC 850
KEPREHE EMFABE PV TUXLICIA EERBPETERE - AR FHEmIEERM O\ ofoN—~UT
FEAMEL TR LT —ROBAFRICOEDET HANET 7O—F&TV\ET  EENISETHOTOY 7N
T HEHRAUVDEZICSDBEBEYYEV T OBEAT —a> EOEEICKDAUVORARERE . BHEMDOBEIRMF
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 autonomous agents such as autonomous underwater vehicles (AUVs). Some of the ongoing projects are as
follows; 3D visualization of rough seafloor such as hydrothermal vent fields and wide area observation through
multiple AUVs collaboration, development of seafloor docking stations for AUVs, and methods for processing
massive amounts of information produced by these systems.

AUV Tri-TON 224 2B ESBEBENDIRTER Y VEST
3D visualization of seafloor by the AUV Tri-TON 2 at
Kagoshima Bay

BEXT—2a  OLBEHFyFT

Autonomous docking to the seafloor station

N\
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BIFIRIERASE D5

Marine environment observational research for the Artic Ocean

EEEIC KD TRZEISEITL TV ILEBDiEK
RUBFIBRFNERIEE(LZRSHICT HHAZITOTVET,

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

B OBFERBEORCAFITBKORRLBED 1 HBORELD
ROBELBIMED—DELTRLHONDIDICHE O TE L. AMAET
W ARBOBEFRIEORIADEEEZODERE . EICERAMFIEDD
EMICT HIEZBMEL TV BFHIKMEMI A5 IPHED
BIKMICE IR GERAT ARBOYIE CFRIBEOENZFMICEDS
ABEfEE ZIEBARAZAIREC T 5. K REETL TLDILEED
RIBRCDREBDBHTORERPFER T ARV BRAZTOIE
TOBFORRINER T —RE/DIENTED. INODERA T — 5%
TS 2 ETOBIKPBFNBRIEORRERMDORIEHSMICL.
INBDEAEFIERITBF-BK-ARBOERL T O AZRERT
%, R/ABB DB T ORI EIT DI DEMFAROED T\ D,

BB ZEAR [ A5 ] ICK 5201 6 FALiB B/ B
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.

LB #EICH13BCTD/HRAKER
(BRI ZEA [ A50| 2009F M B L)

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

ItHBE DR EEEDNFHELNRAR

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.)

Swadhin BEHERA

NNT AT T ALy BEHIR

behera@jamstec.go.jp

- FRFIRHE 2 5

Climate Prediction and Its Application

FORVSTIRIFHZRIRT DD,
SURFAEZDIARAZITOTNET

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

SRR EIOTUERIE HRICKERFEEREILET . MR TE A OBMOMICH. BARPT > 7 DKER
DO EEENXT DTN 23, T Z—Z3BEEPA VNFLAR-IBRREVOIERBEE-NOFEZZTE
T COBRBRUEREDRIEMENDREERET RIC. ALLEIE BD RS TFICOIAT GRS AT —2P%k
AT FHEATET LVEAVTHMALTOET ZOFRBRBETT UL BFPTUEOEYIEBIEZERNICERT S
TR DPBYEDTERZD TR THENTEET . ERH DU MG EZIER T HEICNA. [ERZPDORTE
BEANDOTEBERNDEZOMAODENTT . [UREBFICH T H/NREBRDOHEERBRIT BFEIMEOTRICENTD
ERGRERTHDEDI TR BFEREEICEVTEERERVET,

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.

FEBH 5 I N N 0 o 0 o 5 i
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FEMRAIRY 7 RN SR
RIO DE UT BiFflc A a#fiaLODIT3 [RADKW ]

FEFREMNAS AT LRAZ | FHAHEE (FR25F~30%F)

W MR OEFHREERIIKR
2000mBl LD - HARZRHET S
TeDICRBILEMESZZRITEL .
BARDEEEWDODOERFEM THE
FRREICBALTOWET D FEBFH
HKOMELY - FUTDFETLA
V—ICRENTVWEEA . ATNHEE
I BAROREBFRETL =TI
JHDOE EDDICREEE 0D
MEFCRILSNEL .

COFNBETIEBFEEDK R

FRPOIF(1)BERTABRE AT
L) FRAEZRUVTERMFEFE.
U7 —HfiARE. 27 —~<ELT
MFEETOTVET OIS INEDM
TORP IR/ — LN THEDHNT
WDBFRMEHE T H/2HD A
BYAT LERBEL . EERMEDID
DERBEPEIS—REDERBLTL
£ TR EEORMEDESA
EREDESADBNDORDP)EFHBE
BORBRERIET DRV NT =YD

ALEEEEE (RIO DE UT) FOBFHERELI I ZPUVIJICERAESND
SEEEMCERZHCIEHBRIOTSVN T4 — LT . BIZ(E FHi
DRFETHD KEFEZITDAMEE CHCETT,

B J— ) VIFHADHHERIRRZKE (EEZ) DBEFE T,

CDEFNBEDEEDN . BARDEEZ
PBITDOAZNARL—h BEEK
HRER . T DD EIRBAFE THRONDHTL
VWREHY - BB FRETI =
TID T AT LAORIRICHEU DL E
EEOTCVET  ROEERRDIL.HEE
B IEREI DT T EaER
TA—ILREMICHRIN T 2B RERAME
BT BHIETT .INEDAMDIEE
BARDEEZPHARDEFFHRE TEET
BIEPFEINTNET,

B — 750NV BERRETIAI I
XERIEE REOHFRMIVRICESR (FERFEORFEHRAMHRIE) (ER27TE~31FE)

| FU - ISVILEDBEICEBET TOY T4 7 AMDER

XERFER I AZOHFRERM IR
b= (PEAEFEDOKRZEBRMRE
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L7 BRI Rl 2 MERITlE. T
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BEMzRET I EDOMRO FEIL BZICOEOTVET,

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.

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.

MR E
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) | Eneray (TueThu) | System

2018 Subsea Well Construction 2019 . ’
April and Petroleum UNICAMP (Kazuo Miura) || September El‘;‘t’groafpgssgzxzr‘”e USP(Edmilson dos Santos)
(Teu,Thu) | Production Systems (Mon,Wed)

2018 Material and 2019

September Structural UTOKYO (ShUJI Aihara) Maritime Blg Data and

September Satelite Utilization UTOKYO (Takuji Waseda)

(Mon,Wed) | Mechanics (Tue,Thu)

2018 . 2019 )

September | Ocean Fluid- UTOKYO (Masahiko Ozaki) || September | Hi9n Speed Vessel | yNy (Takanori Hino)

(Fri) Structure Dynamics (Fri) Design

2018 Introduction of 2019 Systems and Control . .
April Ocean Energies UTOKYO (Toru Sato) April Tgchnolog; Mot 1 UTOKYO (Toshihiro Maki)
(Fri) and Environments (Fri)
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Research Consortium for Methane Hydrate Resources in Japan (MH21), Ministry of Economy, Trade and Industry (METI) (2016-2018)
Japan's Methane Hydrate R&D Program
Professor Toru SATO and Assoc. Professor Yoshihiro KONNO

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 tempera-
ture 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 modelling 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.

Bulk properties of hydrate-bearing sediment have been studied. These researches use the classification of methane
hydrate distribution reported. The first type is formed when the hydrate occupies the pore space; in the second, the
hydrate forms a load-bearing distribution similar to a sand grain; in the third, the hydrate coats the surface of the sand
grains; and in the fourth, the hydrate bridges the sand grains. These distributions are referred to as floating (1), load-bear-
ing (2), coating (3), and bridging (4). 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 nucle-
ation 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 produc-
tion method, gas production behavior is numerically predicted in a reservoir scale using reservoir models reflecting real
petrophysical properties.

CRERBICILET DRELBRD U
ODFEL.EOREMABDF/IN
TWET LD >T ERNEFT
FINF—FRARRRICHEIRE HEE
DRIER O ERRSF A DRICHED
M2 LT HPEOHIEHBFZE
DEDBRIRIF IR EAEF
IXLF—REEMELTARERE
ThHHEEEALNET,
BRIIINF—IEED - AHrE
EBRBEEHODBRVELRELLT
KINF—TTH RMNEFTERBEDE
CHARBTHRESNTVDREIC

ANDEERREBELRT ISR
KpZEXBREBEEDIA—JH
An image sketch of floating current turbine system

Floating Type Ocean Current Turbine System
NEDO

"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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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

MEDPSDIHL RE TREMAEK
Ship icing due to collision between ship bow and waves

SETIH\O

25



O\

Y
%

SEO7TVHV

26

BB RINARES AT LR
BAERNBRERMER 705 L (XEBREE)

| ‘ExEEH BRI TOIS A
EH B EEUR).E G 2

BOEELOBIRICIE BERKIRR D/ LN Y F 0 S ANED B £ E RD
BOCTVWEY . COBEREREER T 270HICIE ZOERBRFEEALEHEICHT
JEHRIT BIMDPURETT  ATODIINCIE CNETICHAEIN TEBFIRY)
EROREEMERIELJNIRES AT LAELTOREERBILERY  REEES
NOEMBEEEDHIEEZBNELTVET UM IERE  BREXRE R
FUBMAREAMKE SBFMEFARBEEEL CEROY T T — I8 27c%
FRREHET DELDIC. BT —YDORRPRERMBERE —BEFEEL HKEH
ICHRRIRE BREREINT T DR GHET KM AR EEDET OIS BT —YTH
RLIEEY—ENTNOHEZEDLEDS AL TRAZIT O BT EIRIL
BREFFEEILLET (K1),
AERDHEHBEL TWBHT T T —ZBNALET.

1 HEREEOLEE

-

2 HoKILREBERENEEBRERMOEAL

1. BUKSREBRMEOTERERMOERALCRE B #HR) FE LS9
BRROBERME R VEEBEGRBERONEIHLIZEZ T oYM+ — LERR K
ByREAESEL(R2).

2. NNy F IS ANDBEFERERMORAL (EERMMAR V—b
TL7 FHEARR) (BERESEHAIEMN . SR T T AR A D ERTE
aEFAITCER /NN F IS ANDRHEEMOBEAL(K3) & BE EHIRED
HEHEBICKVFERZ T AN,

3. L—¥—FEBES NEICKDRBERISH D DM (EERMMER V—
IR TLT BEAERR) YICEXT DR HNEL - —TT I ANZRIL.E
DHEDTBHIET BENDHMDETDIFTRHNDRAT AT LOMFFE (K
4). % RE FEFREOHERIEEICKYZERIT AN,

4 LFEHAS AT LEBBL TV EY JZATIBRUT SV 74— LICKT HHR
ARRUERAE(BRELARR) BRRETO—TOBERAT —>a>hoi b8
ToUNTd— LOBHEEEAL [MLFEHRS A7 LOMEFRFE (KR SHMAF B
B EHIR) |OY TRREEL TRME(RD),

B3 /NNy FIIANDREY X7 LAOBZREE
FEABUTEAILZIDEREY T ANEDEST —%

K4 OARYMIEHEHLTLIBSEBEAVWT. RBETD
S DZDIZA D HHTE. 1000mEL EDRSTEHAIL
ANRGPIVT =B

Development of systems for wide area survey of seafloor mineral resources

Ministry of Education, Culture, Sports, Science and Technology
Technology development program for enhancing utilization of marine resources (MEXT)  gs mamarsohor— i s s s imstia
Professor Akira ASADA and Assoc. Professor Toshihiro MAKI TELTVRT L

The sea around Japan is known for the existence of mineral resources, such as hydrothermal deposit, cobalt-rich crust etc. To
use these underwater resources stably, it is necessary to survey the reserves effectively in the wide area of the sea, and estimate
accurately the amount of resources using sampling and others. In order to be imposed to impact the environment in use of
resources, it is necessary to establish also the environmental impact assessment method in use of resources. The goal of this
project is to develop wide area sensing technologies for seafloor mineral resources, by integration of the related technologies
developed so far (Fig. 1). Transferring the technologies to private companies is also an important objective. Our department is
involved in some of the sub-projects, as listed below.

1. Acoustic method for geological survey of hydrothermal vent fields (Akira ASADA, Prof.): Improvement of acoustic technology

for high-resolution seafloor bathymetry and imagery, including development of platform (Fig. 2)

2. Practical realization of technologies for surveying cobalt-rich crust (Blair THORNTON, Project Assoc. Prof., Institute of Indus-

trial Science): Development of the surveying method based on the acoustic thickness measurement technology and 3D seafloor

imaging technology (Fig. 3)

3. Deep-sea in situ multi-element chemical analysis based on laser-induced breakdown spectroscopy (LIBS) (Blair THORNTON,

Project Assoc. Prof., Institute of Industrial Science): Development of deep-sea LIBS technology for in-situ chemical analysis (Fig. 4)
4. Development of a platform system for 3D seafloor and chemical mapping (Toshihiro MAKI, Assoc. Prof.): Improvement of the

platform system consisting of an AUV and a seafloor station (Fig. 5). Conducted as a sub-theme of “Development of chemical

sensing systems”, headed by Kei OKAMURA, Assoc. Prof., Kochi University.
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Ministry of the Environment (Phase-2; 2016-2020) (Integrated Demonstration Project of CCS with Environmental Consideration)
Offshore CCS (CO2 Capture & Storage) with CO2 Shipping
Professor Masahiko Ozaki, Assistant Professor 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 CO2 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. CO2 recovery, transport, injection into offshore storage sites, and monitoring. Research activities of our laboratory
contributing to this project include strategic planning of CO2 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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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

Professor / Hideyuki Suzuki, 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

Professor Hajime Yamaguchi

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.

B EsLES M2 e

Ministry of Land Infrastructure and Transportation/Class NK (2018)
A joint Industry-academia Project (JIP) in response to industry demand,FY2018

The Wind Challenger project: Developing hybrid sail assisted cargo ship

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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ASIAQ: The Arctic Science IntegrAtion Quest
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A part of the model high-resolution wave model
near the test site

ZEIRELTVET,

High-resolution wave modelling at the test site for wave energy converter in shallow coastal area

Mitsui Zosen Steel Structures Engineering Co.,Ltd.
Professor Takuji Waseda

Japan, U.S.A. and European countries have been developing various types of Wave Energy Converters. In Japan, the
most promising device is the bottom mounted near-shore WEC. The research and development phase of the WEC in this
project has concluded and the expected capacity factor is around 30%. The aim of this collaborative research is to
enhance the CF to 40% and improve the power generating efficiency to 50%.

The WEC is designed to be used near the harbor at around 10m or shallower area. In the research funded by MSE, the
wave power resources will be assessed using a high resolution wave model. The wave conditions and wave statistics such
as the joint probability density will be used to estimate the annual energy production, concurrently with the power curve
of the WEC.

Typical wave modeling near the harbor is conducted for a short period for a given incoming swell. However, to assess
AEP, a long-term simulation at a high resolution is needed. We therefore have employed a telescopic grid system that
ranges from 5km near the boundary to 5m near the test site. The boundary condition will be provided by another model
that downscales the domain from the Pacific Ocean to a region including Japan.

During the WEC test, the high-resolution model will be used for a week forecast. Estimated wave power will be used for
performance evaluation of the WEC. In future, the AEP will be estimated using the WEC power matrix from the model
result, and energy forecast can be made as well.
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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

and Associate Professor Toshihiro Maki

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 technology.

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 ['ll never meet without JARES9.

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

Workplace

Workplace

Master/PhD Class of 2014 | Master/PhD Class of 2015 | Master/PhD Class of 2016 | Master/PhD Class of 2017
Workplace Workplace

@ Japan Marine United Corporation
@ Mitsubishi Heavy Industries, Ltd. @ Japan Marine United Corporation @ Japan Marine United Corporation ’ . :
p CEMATO VB ATAII o \(ppON STEELR SUMITOMO | O | @ Mitsubishi Heavy Industres, Ltd, | 2| ® Mitsubishi Heavy Industries, Ltg,| & | ®23Pan Merine Urited Corporation | 1
METAL CORPORATION
Tl'anSportatiOn @ Nippon Yusen Kabushiki Kaisha 1 @ MOL (Mitsui O.SK. Lines) 1
. ® Kubota Corporation
Mechamcal and . @ Mitsubishi Heavy Industries, Ltd. © T0YOTA INDUSTRIES CORPORATION & {Bayashi Coporation
electrical construction héldEsisct 1 | ®TOYOTAINDUSTREES CORPORATION | 4 | @ Sansei Technologies 3 |e Kawad Roodtics Coporation 7
@ Kubota Corporation @ Hitachi Zosen Corporation ° Hﬁach\iohr?sgr? C?)m(r)o\s Air Conditioning, I,
@ Ecoh Corporation
i i @ DENSO CORPORATION @ JATCO Ltd © TOYOTA - -
Transportation Equipment 1 T | oBOSCH JAPAN 2 | ®Toyota Industries Coporation | 1
S e A T @ INPEX CORPORATION
@ JX Nippon Oil & Energy Corporation @ |JXTG Nippon Qil & Energy Corporation
Energy © INPEX CORPORATION 1 @ JX Nippon Oi & Gas Exploration Corporation 4 @ JJX Nippon Oil & Gas Exploration Corporation 3
@ MODEC, INC.
® NS Solutions Corporation
: m\zuho Ingrmat\onh% R?ﬁmh Institute ° \GNOOE|€A eations Co. Lid
Information )  Normura Research Istitute @ Works Applications Co,, Ltd.,
A ® EXA CORPORATION { | ®The Boston Consutting Group | 1 uture Lorporatio Q | ®The Japan Research Institute, Limited | 5
C0n3U|tlng :ﬁ?&mﬁremgﬁg n Systems ® Meitec Corporation
@ Recruit Holdings ) @ nterRisk Research Institute & Consulting
® NTT DATA i Coorporation
Finance and ® The Bank of TokyoMitsubishi | 4
insurance UF Ltd.
-ar::l%dlan ng(')trllgﬁ'lagny : mgﬁgéﬁ goofbt-l;gion 2 | ®Mitsubishi Corporation 1 @ Mitsubishi Corporation 1
@ NIPPON KAIJI KYOKAI(ClassNK)
i @ Japan Science and Technology Agenc!
Government AgenCIes,l @ National Maritime Research Institute ) Ibzraki Prefectural Govgymr%en¥
N R EIDE (] @ Japan Oil, Gas and Metals 2 | ®National Maritime Research Institute | 9 | @ JOGMEC 1
a National Corporation @ Port and Airport Research Institute
and Foundations ® Japan Agency for Marine-Earth
Science and Technology
@ University of Tokyo Researcher @ Project Researcher of the Universtty of Tokyo
Others ©PhD. Program 2 | ®PhD.Program 1 | ®PhD. Program 2 ©PhD. Program 4
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Admission information for the academic year 2019
{Sé:rré?ngl:)l/eEﬁam/Special Selection for Applicants with Overseas Educations ]

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

M Quota: around 10 students
M Application Period : May 24 (Thu) to May 30 (Wed), 2018*

B Entrance Examination : June 30 (Sat), 2018
* Successful examinee will be exempted from the ordinary exam.
« Those who fail are still eligible to take the ordinary exam.

B Application Period : Jun 14 (Thu) to Jun 20 (Wed), 2018*
B Examination:

English(TOEFL or TOEIC), Specialized Subjects, Oral Examination
[l Examination schedule : Aug 20(Mon), Aug 21(Tue), 2018

*Application must arrive on or before June 25 (Mon), and must be
postmarked on or before June 20 to be valid.

*Application must arrive on or before June 4 (Mon), and must be
postmarked on or before May 30 to be valid.

@ 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

Guidance Information

Date & Time Place

May 6 (Sun) 13:.00~

A0 Conference Room 423/424, 4th Floor, Faculty of Engineerin

1400 Building 3 (Hongo Campus) Y 9 ¢
AN Conference Room 423/424, 4th Floor, Faculty of Engineerin

May 8 (Tue) 16:30 Building 3 (Hongo Campus) Y 9 9
™ FS Hall, 1st Floor, Environmental Studies Building, GSFS

May 12 (Sat) 13:00 (Kashiwa Campus) 9

14:00~ Lecture Room 3, 3rd Floor, Environmental Studies Building, GSFS

: (Kashiwa Campus)

As311/312, Medium Seminar Room 4, As Block

(Komaball Campus)

Briefing session

Ichijo Hall in Yayoi Auditorium(Hongo Campus) Environmental Studies Joint Guidance

Departmental Guidance

Departmental Guidance

Environmental Studies Joint Guidance

Departmental Guidance

Jun9 (Sat)  15:00~

Departmental Guidance

@ 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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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

Access to the Kashiwa Campus
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Toyo Glass@

kashiwa,a

kashiwa I.C. @

Kashiwa Transdisciplinary
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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 (9
ichikaghi "National Cancer Center Hospital East.

Nishiashiwa03 g Via "Nagareyama-otakanor'r‘mri Station east exit” to go
T “National Cancer Center Hospital East.

NishiKashiwa0é g Via "Edogawadai Station eapsl exit” to go

(B TES A IS "Midoridai center” via "Edogawadai Station east exit” to go

JR Joban Line "Kashiwa Station" west exit departure

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

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: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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