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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

B BEOFAEERSICADARMPBREFZFZRRIE DD BEMEROEILP B EDRE
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,

BLEICHFSTS

ﬁ!}a’ﬁm Research Groups and Laboratories

W EFRIR
O EFFR AT LFFEE

Ocean Utilization Group

TREMOIAR - E - ANBURY RV ZER
BEEROBMEMFE AT LAERFBE. CCS.

I BFRMBRE S

Ocean Technology Policy

I BEAT LREERRFEDET
Integrated Marine-System Health Management

I BERERAEIZSET

Seabed Resource Development

KIREEF A AR ED BN B RITOMERZETTI.

q—ﬁlﬁl Department of Ocean Technology, Policy, and Environment

| BEERI AT LESRE
Ocean Industrial Science and Technology
|§#§ﬁ1#»¥—1¢ﬁ5

Ocean Resource and Energy

{LLTRBRICA BEREBRL I EE Y X RAETIVDRE - B ERD, ZDeHICHBEE BES LU

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 evaluat

o BFRIRAIM S EEE

Ocean Environment Group

ed.

I BERRET UV IRAEDE

Marine Environmental Modeling and Synthesizing

I BERRERZNT

Ocean Information Systems

Marmc Envu onment Systems

I ISRBFMEZSE

Applied Physical Oceanography

BFOFAPRBAMDERAEDHIC AN RZBEHRMNIHS L. SUMEEEREER T 5. T RIREAMLIOBFRREDORIFR{Z €7 IUL.
AT BT CREREMES 2T LERET B,
Our aim is to reinforce decision making for ocean utilization and marine environment creation by integrating current scientific knowledge and
develop value-added information. Environmental impact assessment system will be established to accelerate environmentally-conscious
ocean development through modeling of the standalone and integrated marine environments.

O FERI I TEEE

Ocean Sensing Technology Group

I BEIE-—MEIUTRE I BRTSYNTA— LV AT LERE

Ocean Remote Sensing

BEIRBIEREBR B BEDSCY Y VI T ERMEMFE T B, EERKIMIAD 5D SIFHE

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.

Underwater Platform Systems

SUETFAFNRMESEF

Climate Prediction and Its Application

The department promotes research and education that lead to finding solutions of global environmental concerns such as climate change (] 5§5¥H%Eﬁ%~“/zibgﬁﬁ§ I pp Eiﬁﬁfﬁu%‘éﬁﬁ
and shortages of energy, resources and food. Marine environment plays a pivotal role and therefore, its utilization and preservation is key.

) Marine Environment Observation
Marine Research and Development System Group

AFTIHBSNTVERBETOBRA AEEFER TOY 2L —2aY B EOREZBL T ARRGEFHRA V2L —avIc LB tERERRRENRYES,
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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, Technology. Policy and Environment. Special Lecture on Project Management

EHAIFAT Fundamentals

Material and Structural Mechanics for Ocean Systems

@ EFEINRIES RN R

Special lecture on experimental methodology of ocean

EFY% Modeling

@ BFHFAEVAT L @ BFRIFETVVY @ ;BRORY R

Ocean Development Systems Marine Environemental Modeling Underwater Robotics
@ LR NZ ® EEIERFEY @ SEFEAIRIN

Applied Fluid Dynamics Exercises on Ocean Information Ocean Observation Technology
© IS - R sEEER

Envwronmental Information Science

29 Sensing

() /B SR RASE A & DB LSRR

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 ZEH TR

BOEDBFEXRORET VY =7 I hom Lz BNELBERE- A XERERMSE. FR- T2 VT KilBiF. 07 —KMEREICREMRETLZD
BRPRAE T4 — IV R TEDN TV EERTZHE T 5.
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.

FE - 1

&« IRILF— R H

Food resources

Resource and energy

TR

— z Urgent issues and social demand

HOERIRIGRIRE

Global environment

IRFEIY

Department of Ocean Technology, Policy, and Environment

HETEDFI L Al

ocean utilization and new ocean industry

R T LY

BEERRAETLS Policy

Seabed Resource Development

MR 4 LERETAE

conservation and creation of marine environment

RERID

Safety and security

EPEEE sxv
EFEE
International Collaboration

& Bridging Industry and
Academia

AEFMRAICKD
ANBEEFERD
sE{EEHERD
Bl

Ocean utilization leads
to the development of
new ocean industries
and strengthens the
survival of human
beings

Ny b |
Ocean Industrial Science and Technology /ﬁ/¥?§1‘1“] ,ﬁ#}; :ETJjﬁﬁx

Marine Environmental Modeling and Symhes\'zmg

BEERIRILE—T2 BERY KEiiPreINa

Ocean Resource and Energy e Marine Environment Systems

BEY 2T LRSS - IS RE YIRS

Integrated Marine-System Health Management Technology Applied Physical Oceanography B

BB/ TIOTS L.
SR T4 —5 I }

Courses, Marine Technology

IXF—Bfa%m L

Improve energy self-sufficiency rate

BiEEFRFE

&iRaE

razil-Japan Collaborative Resource rich country

Forum

FRLESERM

ARG

Sustainable food supply

technology and environment ) ) )
IR I Environment BIERIE Ocean Science

@ RIFUR IR @ 1THHIRIHS

Special Lecture on Environmental Risks Polar Environment
@ RIFE IR ™ @ BEHBEDNZE

Environmental Business Dynamics of the ocean surface processes
® mimmEy - ® FIBERSE

Environmental Economics Study on Marine Environmental Conservation

* BEYRIAVNIOTS L
“ ARRESER
s P 2T NFEY

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

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

%ﬁ*ﬁﬂﬁ Basic technology

BETVSAT IR

SRR

Ocean Information Systems
BEVE—MEVVVIR

Ocean Remote Sensing
BRISYRNIF—LVRTLEZE

Underwater Platform Systems

Collaborative lecture / Donation course
SURFRFIRHRD S

Climate Prediction and Its Application
SRS

Marine environment observational research
for the Arctic Ocean
BEMRFIAY AT LRRFH B
Realization of Integrated Ocean DEvelopment
and UTilization systems(RIO DE UT)

Internal cross-cutting
organization Ocean Alliance

CO=iEBEZREL

COz concentration stabilization

HHHA

Education / Research

EBDEE

Revival of Satoumi

B RISKE

Disaster prevention and mitigation
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BARINMRBEFZER CIEFE - HRICNA BFLLDAR—YRRIC
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.

GRADUATION
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Ken TAKAGI

=R fE ez

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
utilizations 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 DEBFRMBRZILR - IRETHIEZBIRELT
WETBFRNER TROERRICIFTDHDRELRDEMER L LRRDEE T AT HIETY  TDIEDIC, BFRK
MBI 2R EBSTL . RERDEMOREEITORKDLZETRAILET .
BHEMICIZLITO3DOMEZITNET
1 BRREE
2 %Y= - NEB—UICKBBFEOER - FRIEAM
S F ERNFAFES AT LICEET HHE

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. Offshore wind development system

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

BEERVIATLERH

Ocean Industrial Science and Technology

MUVWIEFERI AT L] DHERREZHELET,

System Innovation and Social Implementation for Ocean Development.

BEDBITHIIINA— - BROEERORT > vIVERRT DI B DT OELRDMERFLEOIC. RIE
T ERR T B EZE DRR/DPBERTT . AMAETIE AMEEEOS VEFRIBICE OV TEMIL - XKRELTD
BEREES AT LELTRAHIRBFERS AT LORIKICKDOONDEK - BHY - HEE - FEEEIEMICEE - £
BIBHIETAIN—22V% MR D EEBNELTVET FICEFRETIEEDFORMERZIM) ANBHHRE
ZRRRL TV ZEDPRATDHY BFIFERERELBDD. T —EYA T ACH Rt VT AT LOBREKME
M ECMBESEDMITVAEBICRIBATNET  BEMBRINY7EL T MfREX R CCSI AT b RIKFRIERIS AT
LOBFTRET SRS ET I ONAANME BFRAES AT LR BFOVAT VI ARG FY— - RED
BRIRRBENDIAFTIVA YT —TE  [ERBROMETH - EIROECDRREICIRIBATNET,

*CCS: CO2 [ElUR-fr8

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

BEREBEHOLLOODZAY—TVyar— HBITI—IVIZFUVY
(JAMSTEC#21#) (Xodus Group Ltd.324#)

iz AL oRACCSDIaY T

B B~ 0 2
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Hideaki MURAYAMA

PP 5 #oz

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

BEAT LABEEKRFERE

Integrated Marine-System Health Management

mANE - BRILBFRFE - FEOBELELD
1BEY - EhEE - ORYPOFMICISHEEZERLTVEXT

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
FTMRERD T RYNT =V OBRPMEL TE< 7Oy FICE O TREBINIRRISEIS T 2ES AT A FRD
AR —bNANZIF VDR TT FLAY—PANT T TV ICR<BEVERESANIL EOICENICIRDPERESNET L
T7AINERWCRIBE - DRED T 2 T BN - N\ THeEE R\ C2MEAM . REMHEZ RV CBREMY - 88
OWMFICE A BV ZRECAFBEEDROON DB I - MDD MR- FEEXEAOEREEEL TR
T AN—RNANT T TYDEANCL DB ¥ - FREMORILEDPRIZETT.

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.

MAEBET I TINYAVICEKBBENILRAEZII VT TNV YERWEREY YV T (AX—r—T)L)  RESETSAFvIEOMBTIORS
VAT

Digital Twin for Structural health monitoring

Shape sensing by optical fiber sensors (smart cable). 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.

SMW 7 R/VV R R R SC—BSZ a2 3 FEE
(BEH)

FLEVAYRT7F—LICEFRMARRAA—Y WEFORNTFERYI2L—vaYy

TR B 4\ 2 3
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BERARARIFERE

Seabed Resource Development

KK FBREROFEIERSHRAEZBELET .

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.

AE VA RL— D AT HEHERHT)
Artificial Methane Hydrate (AIST)

Toru SATO

ek TR 2oz

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

BFRIRETV IRSERTH

Marine Environmental Modeling and Synthesizing

g - (bZ - &£/E - £12 - ISBFNET IV EEREEL TRRZ M.
AU TRIEREVCHEOFNEZHEL TLET,

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

AMRETRAIYEBRRBEORGFEZFEG LA AT LOAV T MEYZBRICIAREITVET . TD78HIC
RIFIREOMIE - ALF - £REMET VI BIOETNSOMEBNUICEIDRIBEFE TR AT LR BRI AT RI A
PDOFRICKDHEMAR Y AT AOBEETV EORIEFHND AT AOTEV FZBHHEHGOTEATVEET,
MEXRITCO2 B¥ - BEMAPITE DRIBFEFEFTM. XX N\ARL—NEBEFRBIRROMAFE . HA/NARL—RDE
B - BEEETUZTNARL—NERUWZCO2 BE TR N\ A MR EEDTZDDTANNAF )7 I 2—DFF. <
IWF AT —IVEFTET IV ORE. BFELRC KRB R RADORBROMBEOMIT. KERDT v 2T T NIRCEF
EPAD CO2 FEETIDORESFDHIET .

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

BEMEE ICBRZE>TRETS BRR=MERYIaL—vavicdd NAVART—)LOERTD
CO2HRDYZalL—>gYy SUB R DR F INRL—NERYZaL—Y3Y
Simulation of CO2 gas seepage with Generation of gas pass using a Simulation of methane hydrate formation
making fractures in the subsea sediment solid-gas-liquid three-phase flow simulator in a micro-scale sand sediment

11
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BEFIRE AT LEREH

Marine Environment Systems

RIS B EFIAZRIRT DI (C BFRIZEDRE PHEEEN

Shigeru TABETA

ZHhH K %%

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

HRRZECRENKE 7 ITO—F THRZITOTLET,

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

sustainable ocean utilization.

AR - BRNLREFEFMIL. FRATELS
=RV BIcDDEFFREEDD/CDICARP]RT
T AMAZETIEBERBOMNBLEFREDR
Z - BEICHITOZMREED .. SR PBERRTE
XS BDIEDIC EEBDHEEREEZEZRBLT.Y
- AR - HEEEREORRDOBFRIES A
T LEDHEA T 27O DMRETOTCVET . BIR
BIICIE B FF RN OB BHZEPHERAENDE
Z0OFR - FHMORFEHOREBEICISBEIRE
KM BRICERERRT SRV T OEFREMR
RN INOERITEHE T 572D DERBRRETILP
HERFETNORRGEEZMATRELTVET,

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

ERROYIaL—YaY (REOBEETIL)

Ecosystem modeling and simulation ( modeling of fish behavior )

BEREBEDHDKEEYI2L—F

Fishery simulator to vitalize coastal fisheries

BFIRREEF R

Ocean Information Systems

BEDIOVT27 [KiBl o

Hajime YAMAGUCHI

I — #i%

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

KBEHD.FD. ZEUTHRAT SO DRENHARZITOTVET,

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.

HFROBFOKETBKICEONE T BKIITEDOESIC
BRICRISU TORACISHIR 2 ARDOTUES AT L EHISIEFE
BRAKRSLHEERILET . Fo  BKICEDN SRS BIEI
RADERDZ VB THY . BEFOEFDPAUIATNRNE
FCOEBHYVET LDOLEFDREXICEDBKEDBDICH
WOBEEROFREPE LEXEVO/EHEBDPRRICT T
SNBEDNCHOTER L. RIBICEER Ll RERF AR
R D7D SESFRBFIFREESN - BIE - L. EBnBE
DRAFEDERHERL TOWKIEFRIFRERECTT .

AMAETIEBEET I EERMERA - BHEERICKY . BK
DHET R FEDHAEERSEOBFRI S AT LOBERDT
HOMFEITOTCNET  BICTNODHREN—AIC BFBER
DREIERE - BRFFEZEZRLTVEET,
REUVIINHERIEFEZELRVDTOERLTZZ0,

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.

Please note that Prof. Yamaguchi will not accept students.

AR EE D RANRE

On-board investigations of the Arctic sea routes

IR ER BB A DS N
Participation in the Japanese Antarctic Research Expedition,
JARE

BKFRAOTEEMEEE B - REMERIER
Optimum ship routing system with the uncertainty of ice
information taken into account
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X X

IGHB¥EIEE D

Applied Physical Oceanography

BOTELZHSKEIINIIE, BEERTDHIELEIEL,
ThEFBEFDFIALFZICHASNS EFIBERZRILLTVET,

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 BRI TO RN R Z T2 TR JBF R OBER OB LR ZM D AIC BAIE
PEUARMR KB TEKE BEETINZERLET . EONEMEZEBRNICKET DI EITMA (TNMEBERCFAZT—
B —N\—*DOIRBIICEREL SR OMAT . BRI X —DORRE X R ORKFIRIL CHIEEBERLET £ A
NHEEMRDBRC— I B R TIEBIT O TVWET BB THE T 2151 CORR K BEMEEER . BT 25
B BEEESET CORTBEFREEER. & ERROERDIRITNVE IR E2 T HICORRBAICOHE L E 7. 08F
BHRZREMICIRWNGHETSZENT—ILTY,

*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/

X TEONIIRBEARHT SRR BREBAEBETFIICEVERIN:C RIESE T OREED
(2018FH5 L \iiEB) BAEREOBREKES (R&RBHERREAETIL)

Waves propagating in the ice-covered Arctic

Ocean current and SST reproduced by
Ocean (Mirai cruise, 2018)

relocatable ocean model

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

BEYE—MEITREH

Ocean Remote Sensing

TR N \ N\ i

VE—MEVYVIICEDiBH - BIEEHAE
BFREARIRIVF—FIRICR T SMARAEZITOTNET,

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

sensing, and ocean renewable energy.

BEHIEEICEHLTCVET  EHORRAIGEEICIRE.BET
EOBKZE MERESESETTH . —RICOBAREDORFIL
BEMRERTROREER BREEDRNUHRENET Fe.
BESBEEACIEFBEEZFOAT—IP2LERYETH. o<
BEL LA HRADEEBICERBHEERIILET  AMEETIE.
UE—ME2 2P B ORR B LR BEKAL FKRE DB
OWIZIRKOER BEDKEER LN O HAR A DR 2O
TNEDOBABREER T DD DME GHEBEY RO KPR
RBEYREDBFEEYICH T DRREFN O ETM KT -
BRBEBFBERIREI XN T A AT LOMEFHFEEZITO
TOWEY MBEBFFT . e FRAED AUBERGIHICHENT,
L—RICL2BEEA S AT LR U EFBERETIXILF—FA
VAT LORIAKRBEETOTNET,

The ocean has always been in constant flux. Cause of
ocean fluctuation vary : sea surface wind, sea-level
pressures, seawater density, and topography. States of
oceanic fluctuation are generally represented by flow such
as ocean current and tidal current, and waves that express
sea surface configuration. Also, the sea floor is quite differ-
ent in time and space scale from the sea surface, but moves
slowly and sometimes has a huge impact on our lives. 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, devel-
opment of seafloor positioning and seafloor topography
monitoring system, and ocean information system, dynam-
ics of floating and underwater line structure, and develop-
ment of ocean renewable energy systems. Field experiment
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, Kuji city of Iwate
prefecture, Monbetsu city of Hokkaido government.

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

BRBFESHEACHOSNIBRBDZAEE
Installation operation of seafloor reference station

EFRABMOBENEES T L (EREF143kW)
Wave Power Generator (43kW) to be installed at Kuji City, Iwate Prefecture

15
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BRI YT A—LI AT LERE

Underwater Platform Systems

REAMODONT IR F—=IPYALIVAICED
BRBIRI SV I3 —LOAIEEEZERLE T,

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

[ERZBHRRBEROT —22B32FBREL T BN BREDTIYNT 37— LDPFESN TOET  ARARETIIEREE
ROARY N (AUV) ZH DI OEBEM DAY N (ROV) PERAR—NASV) BEAT —>a>EW 0TI VN3 —LDE
BICKY FeBHRBET YN A— LY AT LERELET  AUVORRETEC 2T 7 1—0aIC K DRI
HWE . HEMFBEN LTI T XLICINAHEERBCEEBRE RGN GERMTEBRME VDTN —NT T 7HRM . £
LTEBRLIeT —RDBNFEICVZDE T HMANAT 70 —F 2TV E T RIEETHROTOD TIMIE EHAUVD
RFERFE BEAT —> 3> EOEBICEDAUVORARFAFE BEIAMAUV OKFRO—) LB ELRETF
EOBREMOBEIRA - BIFE AUVICEDBK WK T OBRAIFEEDPHUET,

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

BIEFERICERD3ABDAUV (EDSTri-TON, Tri-TON 2, Tri-Dog 1)

3 AUVs ready for the experiment (Tri-TON, Tri-TON 2, and Tri-Dog 1,
left-to-right)

BEZ1T<AUV Tri-TON
AUV Tri-TON following the seafloor

Takashi KIKUCHI

R - d=E e

takashik@jamstec.go.jp

BIFRIRANFE DT

Marine environment observational research for the Arctic Ocean

EIR(EIC &> TRZEICETL TV S ILIEEBDEK
RUBFIBRZFNERIEE(LZHSHICT HHAZITOTLET,

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.

EBRBEOBFRIFEOEC K ICHBKORIRGMD (. HBCER/LD
ROBELRIED—DELTRLHMOENDLDICBOTEC. AMEET
W ARBOBFIRIEORADEREZDERE . ICEAMFIEDD
BREMICT B EEBMEL TV BFHIKMEMI A5 I PHED
BKMICE IR BEAT ARBOYIE CFRIBEOENZFMRICEDS
ABBIRE  ZIEEBRAZPIREC T 5. K RAEETL TL\DILEED
RRZCDREBDHATORBRCRER 1 2BVBAZTOIE
T BFEORRINGAT —2%B2ENTED. INODERT —X%
BT 2 ETOBKPBFYERBEOTRRERMDRZEHSHICL.
INBOEERIZRITBF-BK-ARBOERLR O AZRERT
%o K/AARBDBIKETDERRAZIT O/ H DEMFAFOED TS,

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

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

SEEHERIAFOAR T 50\ 1T 5201 6FEILITEME
R/V Mirai Arctic Ocean cruise in 2016

LARE T3 13D CTD/HRAKER
CEFHIRIAZRAM 5\ 20095 /iELD)
CTD/water sampling at 79N during R/V Mirai 2009 Arctic cruise

BB DOREBEDZEHELDERE

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

ST RAFI AR R

Climate Prediction and Its Application

FORUVSTIRIBHZRIRT DI,
SURFAEZDARAZITOTNET

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

SRR ELOTUERIE HRICKERFEERIELET . MR EA—OBMOMICH. BARPT 7 DKER
DOMEIEREFEMHMTHTIN -3, T3 EEPAUNFLAR—INBREVOLETFEENORFEEZITE
T COBBTUEREEDOREMENDBEEERE T HIC. LB MDD RADPSHTFICOILATUERR B EE R T —2%k
AT FEAETET LEBVTHMALTOET, TORBRBETT UL BFPUROEYIEBIZZERNICERT S
I TR DPBIEDTER S ETRATHEDNTEET . UERPOH MR ELZIER T HFICNA . [EREDHFTE
BENDOHEERHNDEOMADODENTT . [UREBFICH T H/NREBRDOHEEBRITBFEIMEOTRICENTD
ERLRTHHEDPY TR BEFEREEICESVTOERERVET.

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

Extreme events and their relations with tropical climate variations.

BERENAY AT LRIRZ S8R

RIO DE UT i&#ICA#MZ#IELDODITS [RAXDKH ]

CEFERBEFAS AT LARBZE | FI5#8E (2013~2020%6A)

W MR OEFHREERITKER
2000mLl LD - HARZRHET S
TEHICREBRLREMES TR ITEL T,
BADEEEWSODDEREZM THE
FRBICBALTOWET D ELBFH
HEOMEIIIZFUTDERTLA
VIR EBENTWEEA . AT NBEE
IFBAROREBFRET D=7
JHDE EDDICREEE 0D
&R/ TRILESNELT,

COFNBETIFBFEEDT IR
BfiZHET HIEDSIRD FRILT

FRPOIF(1)BERTABRES AT
L) FREZRUTEMFEFE.
QYT —HEMAE. 2T —<ELT
MFEITOTCVET . E5I. INEDM
FDRRP &I /1 —ILNTRDNT
WDBFERMaBE T H/2HDAME
BYAT LERREL . EERMEBEOLD
DERBEP IS —REDEBELTL
T FIBEIERORMEDESA
EFEDESADRNDBDVERES
ROBEBREIBT DRV NT—T1EY D
HICHLEOTVET,

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

CDEFNBEDEED . BARDEEZ
PBINTDARNARL—hBEEK
HEER . T DD EIRBAFE TRONDHTL
VREHY - BB FRREI =
TI T AT LORIRICHE DL E
ZEOTCVET  ROBEERDIE ME
WEBEFREI DTV TERER
TA—ILNEMICHIN S 2B RERAME
BT BHIETT . INEDAMDIFE
BARDEEZ P FRDEFFHFE TAET
BDIEPFEINTNET,

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.

T 0 0 B N\ 2 i
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Floating Type Ocean Current Turbine System
NEDO - IHI

=K 2 8% Professor Ken Takagi

EFELXR)IVF—ARERE, BELIRIVF—FKEI AT LAFEIHHRZ
/KA E BT B AR

WEZBEICHEENEZRDPEITER - BRCENSEORREEELIRIIF—Z2BL TOWET A THEBIT.FZPEDEEZDO KX
TEBHTHYRMNEFEDOBEFI RN F—HERICIZTFELROVAZHDRZRELEEBEFIRINF—TT BARIRILF—IELET -
BNREEBRDE BEDDEWEELEIXINF =TI D MMNETERUDECHREETEEINTODRRICERNDEE
FREABELRITNIERYES A £/ B#mE ClEdCE200mL EARBELRITNIREYEEA . COLOBREZEEDO T THEIAN
20/ kKWhLI TN 2RI T 2/7=DICERAE HL =D EEBEIAEAO I —> 7 AEBRICERE T 2/ DORTARTIFIE
EMEEHRDT D DERECX T TV ADR R IKPFER EBRRBEEFIRRELEL.BEIE.NEDOLIHIA 100k Wk~
O 7 DEEEHRBEEZEREL TVET,

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

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

the capability of easy installation and maintenance. An image sketch of floating current turbine system

XN Fb— M RRRH B IERE AR ED
I EHEIC IS U7 EEE TR

Japan's Methane Hydrate R&D Program

L%k B 2UR. S &% 288  Professor Toru Sato, Associate Professor Yoshihiro Konno

BOERDLBEHDARYNARNL—NEDORUBDHAZEET DARBEERMZRRE T 270 AREME L MHL DB
BOFLBRICEFELZY NARL—bDBITAUCSOTNARL—IDPBERLZVTHEICEDRERETEH/RTHVAIAA
T2l —2—EREL EREREHB R T HIEICK) OREPARRED AN = A LDBRERATNET,

EOICAGY A AERENP DR EICEET DeOIIT EEICHIMIDEEOBERL 2 EENH OBBE CHRITT 2UED DY
LT MWRERBENT AEYNARL—NEDDEZEEZIRET 57 IR FREICE T D BAMEHICE O TEEDHRAISERES
TOBREZBIRT 2 K HA BRI L ORBEL /OB FORBIRKREEL M T HRBBEN S I —2ZFHELTVET,

e RTA—IROFRERRLUITEBET N EABEL KRROEEFEH TR I1L—>a 27Ol ET B BRH ISR
Ure BB L EREF ZOMRZTVO  EER O MZERL TOET,

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

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

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

AteEBOMIEFIA . TNDRKROFEIMICIIDOABIC

To be the Front-runner Realizing the Sustainable Northern Sea Route

XEpRIZE  dviEmMize /O o GRENE-Arctic, ArCS, ArCS2 (201 1EE~)
MEXT Project Series, GRENE-Arctic, ArCS, ArCS2, FY2011-

0 — 4%, PHEA S8 $BdE  Professors Hajime Yamaguchi, Takuji Waseda
| K% - BXK - RRFACHTEMESIBBROKS

EF . EFRBOBKABEORELHEDICHNIRBEBREMBEL TR T HIEDPMRWET O TERL 7z LBMEEIE.
INETOALKENR/NF VIEAZBAMBIC LT I—Ov/- 7O TEOERCRT AU - 7 7REOERD3~5E85EHH
ENET . TROEMBDERI SN MAHSDCOBFHDB D RLBRVET . I ECRBEAC DERIR OBISDOM /5 D EIRFICKIR
TEHHBRHITY,

EBOMERERERIRT DOHICIE.T[ER - BROEFEDBKDHOT RO BRARZNLRRUSINA BKDIHREICKRIET
FEDIEEPHMBRE DO DEAMFHAREVND TRNBRMAPBETYT  AT7OT TN
TIHALRBICE T HMEMBICEINL BKDPFET 2BHICHHMNBBRR RO L
BT B DREE L HMAEBKFICH I HEERMEZFT CVEY & A70
JIUMIIREEEDMEEEZGTHRARBRDTOFFRD A N—ICEENTEHY LB
BOMATIES AT LaEB I EEREBRERDVOEDELTVET,

Integration of weather, sea ice, wave forecasts and Arctic Ocean route
support information

With the rapid decrease in the sea ice area in the summer Arctic Ocean, it has become JEAB#IEE / Arctic sea routes
realistic to use the Arctic Ocean as a commercial shipping route. The Arctic route will
reduce the distance between Europe and Asia by 30 to 50% compared to the existing
route through the Suez Canal and the Panama Canal. In other words, fuel is saved and CO2
emissions from ships are reduced. This is a rare example where both mitigation and
adaptation to global warming can be achieved simultaneously.
To use the Northern Sea Route, it is necessary to understand the effects of sea ice on
ships and to develop technology to determine the route. In this project, we participated in
research cruises in the Arctic Ocean, gained valuable insights into the air-ice-wave-ocean
conditions, and hull icing that is a unique issue specific to ships sailing in the Arctic.
Mgmbers ofthe.project include experts from various fields, i.nclqding researchers from A5 D L 3 TR S fo i 3K
private companies. One of the major goals is to create a navigation support system for - gpig icing due to collision between ship
Arctic routes. bow and waves

HEOMERANZZAD

Supporting Japanese Antarctic Research Expedition
E AR EDHRMAE 7O TV (201 3FE~)
Collaboration with National Institute of Polar Research, Japan, since FY2013

WO — 204%. PHEHE S8 308, MU " R, Fith [ TSR

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

| FAFNE A DB ZEN R I DT E [USE KA T IR SR AT
BAAOEBEADOELRIFE ZDBREVIEIO10FICETHYET . 1956FICHiRhE

WA GRS TG 0T DN REEBAOR BHBASN BRI S\ TR

R FDE DI LRAT —SHBINTOET . ZOTAT TN TS

B & BB T — ORI KB COMBED T — RO BKERODHT. A THE

I BT —SORHTERL T BRIEHEDDBKDREDIEIEE . EOZBXH =X

ORIFEEHEL TOET B RITRES SR T R ROBATIKIRIL St IC L5

BETORBEELT IRTIEONA T K BRMTSTNETETE o puenmamanons
o BAOKT

Field observation of the Antarctic

Observatory Summer Corps where

Measurement and analysis of ice navigation performance of Shirase 527 4 2 2t tod.

and sea ice characteristics around Showa station

Japan has a long history of Antarctic observations, dating back to 1910. Since the
formation of the Antarctic Regional Observation Corps in 1956, it has been conducted
continuously, and various observation data have been obtained mainly around Syowa
Station in Antarctica, where its impact on climate change is concerned. In this project, the
state of sea ice around Syowa Station will be grasped through analysis of sea ice
observation data by the Antarctic Area Observation Team, analysis of ship hull behavior
data in the ice sea, analysis of sea ice samples, and analysis of satellite observation data.
Aiming at elucidation of its fluctuation mechanism. The Department of Marine Technology 2012%&. BMEEREMSLILTLSE)
and Environmental Studies conducts measurement and analysis of ship navigation M5~\UI7Y—TRMEMICENS.
performance and research on sea ice and waves through voyage to Antarctica by the In 2012, headed for Showa Station

world's leading powerful icebreaker, Shirase. by helicopter from Shirase thatwas 21
unable to reach the shore.
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ASIAQ' The Arctic Science IntegrAtion Quest

AT I—TFUMER-BELREEEHRNIME (STINT) BB 700 Z LD /D DEREAIENRK (2017~2020F E)
The Swedlsh Foundation for International Cooperation in Research and Higher Education (STINT)/Strategic
internationalization project, 2017-2020

MU & #i%. L0 — Hi¥. PHEE S8 208, M 8F R, B 5’5 £
MHE BX 36, 5t & ZEHIR

Professors Hideaki Murayama, Hajime Yamaguchi, Takuji Waseda, Chang-Kyu Rheem,
Associate Professor Toshihiro Maki, Lecturer Ryota Wada and Visiting Professor Takashi Kikuchi

| AR SR E U ERRME D ERESEH B - BB DIchD =1 =7 DIEE

BFER)BECAT =T KB A7 ORZEB N ERIZOME FRMORFE. EE - BEDPBFOMEDIED. &5
ISR - ERE R SUCAIHOINA . ENOERME S ERDOIBR EOMB# ZIRR T DA ZEEL . TN RS T 272D D
ERRRHEIAR - BEORMEAHEBELLOETHT/OVIINTT,

REAEEIET O— NV BRE GRE BORICH BE S A BN BEERERL TV S ERBFICILBOEERPZ IICHDT
2T AICHL TERZLFELERELTOVET .. ZOT7OV /M TR AR ER LA TREROMARICEIZE T /I FBREY

DHBEEICIDEBME - HE T O TIMDENE. TN | ERETREE O TOSEFMREB/EDI=H DRV NI —I DREE.,
%b’(%h%(@to’(iiﬂ%%ﬁbb\ﬂf?“—ﬂ’\]%ﬂéé‘ﬁ@ th E5eBiEL 2B 82BF CRY I AMABLED [ KEhLr—<EL
TRODZ ABRBOERRPERDPERL TV OARERRREICRVEAET .

Development of international researcher community for the trans-
disciplinary collaboration on Arctic

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
various disciplines that commonly work independently, 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. The goals of ASIAQ are to
strengthen collaboration between universities, contribute to the SDG's, and to
communicate with stakeholders.

il E AL 7= S CCS DI

Offshore CCS with CO2 Shipping

RIEA (2016~2020F %) RIZERBECCSEIIEE
Ministry of the Environment (2016-2020) Demonstration Project of Environmental friendly CCS

Eli #E #4%. HH BX =6l

Professor Masahiko Ozaki, Lecturer Ryota Wada
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BRI DB EXPRT 22w ) LDIRDRNDEEZEAONET .

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 ¢, shipping and direct injection into
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.

We proposed the concept of offshore CCS with CO2 shipping as an
efficient, scalable and flexible solution for social implementation in
countries like Japan. Working together with industry, government,
and academia, we aim for the integrated demonstration of offshore Examples of transport system by ships between capture plant and
CCS to enhance our potential and feasibility of offshore CCS project.  storage site

et KL (LA
Iceberg in Arctic (Photo by Yamaguchi)

subsea geological formation

Bk ibchiTE U7-CO2mE:RIMHI %5

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

RIEE (E271—X 2016~2020%F %) RIFREECCSEIIEE
Ministry of the Environment (2016-2020) (Integrated Demonstration Project of Environmentally Friendly CCS)

{EB% 8 242  Professor Toru Sato
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In the event that CO2 leaks from the sub-sea geological formation, in order to evaluate the effect of suppressing CO2 leakage
by CO2 hydrate formation between the CO2 reservoir layer and the sea bottom, simulations are carried out in consideration of
factors that affect the shielding performance by using data of the hydrate formation experiment in the artificial sediment layer.

In addition, in order to identify the position and rate of the seepage, we are developing a numerical inverse analysis method.
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Wave-Argo-TyphoonDE % EEFRRY % R

Development of Wave-Argo-Typhoon and International Collaboration
PR EHE KRR (FRR) (2019FE~2021FE)
KAKENHI (2019-2021)

P =5 8%, IVF B B

Professor Takuji Waseda, Assistant Professor Tsubasa Kodaira

| R N CBIF R R B EEBEERERRICO S foE RIS DR R

MEGRECICHESEEZONDBIRIRRPERL TLD. 201 8EOFRBEASZFH P BAEKZEEDRBERZBEKIEEARA21
SOFEBITERRBICH LWV BRIEKT R - EFPHEER T 2BD TEMBBRRKTHY . BRDOFADBER EICIFRRE
EABDOBRPVERAR THD. KRB IR DEEE - BT Tv o AUTIFBERICINA CEERBOIKE. L TREDZRMFIN T
BOERRDABANINUDEREREEEZONDD IRBEAFEFAE TN AME TIEFRR MBI DR REFEEERRERIC
B CEREBF A OREEEZ BRHRTE Al fe 5 RBFER 7 O—~ Wave-Argo-Typhoon(WAT) DREFEZTT TV D,

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

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

L/ EMICH BRI RORER
Testing Wave-Argo-Typhoon observation device
near Enoshima
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Combining Physics-based Model and Data Science for Ultra-deep Drilling
BEMAFEREEEOHEBME (2016~2021FE)
Japan Agency for Marine-Earth Science and Technology (2016-2021) Joint Research

ElE 2 #i%. 10 RX =6

Professor Masahiko Ozaki, Lecturer Ryota Wada
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Concept of Gray box model for Downhole
WOB Estimation

| Drill pipe dynamics of ultra-deep drilling

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

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

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

©JAMSTEC/IODP
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Quantification of the Ship Maneuvering Effect on Ocean Wave Statistic
ClassNKEDHERE (20195 E~20204 )
ClassNK-UT Joint Research Program (FY2019-FY2020)

BEHEH =/ 848  Professor Takuji Waseda
| BERRETILT—5 DT ZHMHA

SUEDBORIIMAD R EBMATICIEBICEERRAF THY . CNETHREFORORTA DM EBERERTEREIC
BRASNTE /2 LU MAAIEFTRERZ{TUOMIT T 2720 RRICMMADES § DRRMAt = KU IERICHTE T 51l i
FADEIRIEB T DK REER T DBEDH D AHFEME TIIMABERERBTEREICH T BIRAREE O E ERVETAM
ZENIC.REBRROAFBER O EERKEOEHEZOEMNEROBEET D FBEXKBOEHICEW\TIIREMOERE
FH CHD2OFITEDMERRET I T —RDTEDPTDEEN. ZL TEREBSORHTE ICERGMAMDUE BROHEE
HEICONWTERZTV AL SZ SO CROREIRBEICHT 2R REBOF EE EENICFHMT 2.

| The application of the numerical wave model data for shipping

Waves are a very important factor in the safe navigation of ships,
and the North Atlantic wave statistics have been applied to the
structural design of the ship hull. However, since ships in the open
ocean avoid stormy weathers, it is necessary to consider the waves
actually encountered by the ship. In this joint research, we will
derive the expected value and confidence interval of the effect of
storm avoidance and construct the technical background for
quantitatively evaluating the ship maneuvering. In deriving the
confidence interval, we quantify the uncertainty of the numerical
wave model data over 25 years, which is the design life for merchant
ships, and examine the method of modeling the ship positions.

BARLZIERET IV (TodaiWW3-NK)IZ & B TE REFDIRIR 72 1 DB
Example of wave height distribution during stormy
weather from TodaiWW3-NK wave model

FE LR EDRT

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

45 #—BR HEBUE  Associate Professor Shinichiro Hirabayashi
| R ETOF ERNFEEY AT AR

DDERBEFHMAEFKE (EEZ) ICTFET 5F LRAH I XILF—EREFZF AT RERICROTOH. OPELARDE
DBEODRYDEIGEMIBETEDBERNEF OCVET . —H . BAALBEIEFEHNDERRICIKRDRBZDIE
DO BREICHRESN/IOFAO LICREEZRE T 2FFNF LRAFEORRDPUEICRVET SFHAF LR TSR E-FE-1R
BRTERSN.EARR . BHROP CEMOEREEDZRLET SEEF EREERFEICIEIOERFEEICE DN AT
LEHMAEETY

NEDOZFMAERMAFHIF ERNFEES AT LMK T IRFEICENCH/IRFHRRNERB I 2R NEES
AT LDOMFEEDDELBIC BRI ATFFMREREMHICE T ARE BT OTNET .

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

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

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

1 N=VBZHAF LREOIA—IR K2 BZHEELETAVRT7—LACHFDIMERAA—IK

Figure 1 Figure 2

Conceptual image of barge-type floating offshore wind Conceptual image of ship drifting in floating offshore wind farm
turbine
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In this department, | studied methane hydrate
development, carbon dioxide capture and storage
and other technology of environment and energy
involving ocean. Discussing new business models
with classmates and listening to the experiences
of lecturers, | 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 we can choose
lectures irrelevant to ocean technology.

In Ministry of the Environment | work for now, |
consider the way for water environment improve-
ment 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 depart-
ment such as considering problems and discuss-
ing 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 materials
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. Singa-
pore 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 international students. If you
would like to challenge something, you will be able
to have fulfilling student life.

| chose this department because | was interest-
ed in ocean development. Lectures cover a wide
range of fields from science and engineering such
as physical oceanography to environment and
ocean policy. You can get an experience in solving
real-world problems from multiple perspectives.
The research environment is also enriched. | was
able to spend my research days productively
utilizing various experiment facilities.

Currently | am working in oil and gas industry
and mainly in the design, construction and opera-
tion of floating facilities such as FPSO. Because
the relationship between energy industry and
environmental issues are getting closer these
days, | believe what | had experienced here will be
more important and utilized in the future.

After graduation, | often work together with
professors and other graduates of this depart-
ment. | feel that building these networks are one of
the attractions and it makes work more fulfilling.
Those who are interested in ocean development,
energy industry and environment are encouraged
to study in this department.
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| majored in ecosystem science in undergrad-
uate school. At first | was worried about entering
a different field, but in OTPE you can learn from
the basics in master course.

| am taking part in a project to provide ocean
information to Japanese sailing team, cooperat-
ing with other research group in this university. |
feel honored to make use of my experience of
sailing - | was a member of the university sailing
team and participated in Universiade sailing
race in the summer of master course 1st year,
and also it is very exciting to work with
researchers and experts of other fields.

Various programs are offered to OTPE
students, such as internships at domestic and
foreign institutes or companies. As for me, | will
take part in Japan Antarctic Research Expedi-
tion to do observation of ocean and sea ice. It
OTPE you can take various opportunities to gain
experience and advance your research.

| graduated from Shandong university in
China, and have been studying about the detec-
tion of high-level concentration of marine COz in
this major since graduate school. At present,
issues such as the marine environment and
resource development are receiving much
attention from society. For example, as a
countermeasure against global warming, my
laboratory is conducting research on Carbon-di-
oxide Capture and Storage (CCS). After entering
the laboratory, research inherited from seniors
has been promoted under the guidance of my
professor and has greatly advanced. We plan to
participate in an overseas academic conference
as early as the first year of the master's degree.
As a foreigner, I'm really excited that not only my
language skills and the skills | acquired in my
research, but also the valuable experience of
presenting at high-level international confer-
ences will be my important gains in my graduate
school life. In an environment that is blessed
with many opportunities, | think that you can
fully engage in substantial research that takes
advantage of each person's characteristics. |
would definitely recommend going to this major!

| am studying structural sensing in doctoral
course of this department. In my master's
course, | was belonging to school of engineer-
ing, and did not have a keen interest in fields of
ocean. But as | learned the ocean deeper here, |
came to feel that it was a challenging and attrac-
tive research fields.

| suppose this department provides an optimal
environment for students. There are fewer
students relatively, and we have a good commu-
nication with teachers. We also interact with
people across laboratories. Various opportuni-
ties are provided, such as internships in and
outside Japan and studying abroad. In this
department, you can live a rewarding student
life according to your interests.
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Admission information for the academic year 2021

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

M Quota : around 10 students

B Application Period : May 21 (Thu) to May 27 (Wed), 2020*

B Entrance Examination : July 5 (Sun), 2020

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

[AFBEA | —fiA - AEAFRFRIRE]

Schedule A

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

W FEEAR 2020968118 (R)~68178 (K) *
WAEBRME -
& =58 (TOEFL-ITP)  SPIERRIE. /NGRS DB
1§ % (TOEFL-ITP) . SMERME. QR
W55 H (2020588 17H(A) - 88188 ()
68228 (B) ETIHEL 260 TER 1 TALEOMBAABZEDEHE.

B Application Period : Jun 11(Thu) to Jun 17 (Wed), 2020*

M Examination :
Master : English (TOEFL-ITP), Fundamental Specialized Subject,
Essay, Oral Examination
Doctor : English (TOEFL-ITP), Fundamental Specialized Subject,
Oral Examination

M Examination schedule : Aug 17(Mon), Aug 18(Tue), 2020

*Application must arrive on or before June 22 (Mon), and must be

o ) k f 17 lid.
*Application must arrive on or before June 1 (Mon), and must be postmarked on or before June to be valid

postmarked on or before May 27 to be valid.
@/ FHBEBHKICHIET,
@ LEERIE. FBEICKVERITHRDIEDHIET DT HBRFRAIMBIAAREIAR— L= DT ARBR ISTRELTZZW,  http//www k.u-tokyo.ac.jp/
@il 3. ERAZE KEBEH R AR MR OFEZERRZ B0,

@ 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,

ASEHAS

the University of Tokyo
H i W # B #HOBE =
AR28A(X) 1600~ | AMFY>/NA THHISE 423 - 424 = s Guidance Information
BA 2A(X) 1800~ | A#Fv>/ R AEHE - —Fh BESHRRSFNAR Date & Time Place Briefing session
14:00~ AR>S A TEER3EEE 423 - 424 = BINHEEL April 28 (Tue) 16:30~ Engineering building 3, 423 and 424 (Hongo Campus) Departmental Admissions Briefing
58108 (R) 13:00~ v /A BiERE FS R—JL BIES R RS ESES May 2 (Sat) 13:00~ Yayoi Auditorium (Hongo Campus) Division of Environmental Studies Briefing
14:00~ v N2 RIS EWRHEAS 14:.00~ Engineering building 3, 423 and 424 (Hongo Campus) Departmental Admissions Briefing
68 68 (L) 15:00~ B E v /N A (BB IFEIR—LAR—U208) EIRHRS May 10 (Sun)  13:00~ FS Hall, Environment Building (Kashiwa Campus) Division of Environmental Studies Briefing
@01 L ADE B £ ABRBIAA DT BRI o T By . B RIS [ Sk AN | TR0, 14:00~ Environment Building, 3rd floor, Lecture room (Kashiwa Campus) | Departmental Admissions Briefing
OEUFHARFMIL, FER— LAY ASRBIEBRET June 6 (Sat) 1500~ Komaba Il Campus (See the department website for the room) Departmental Admissions Briefing

B E¥0R—LX—Y  http://www.otpe.k.u-tokyo.ac.jp M BULEbtsk admission@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 admission@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 Kashiwa Campus
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kashiwa I.C. @

Kashiwa Transdisciplinary
_ High School @ Sciences, GSFS
Edogawadai  yochina

elementar i
S hoerary Midoridai

Naka
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kashiwa,a

Kashiwa City Library Branch

Tanaka Elementary

post of ’ @ School

[ ) @ National Cancer
Center Hospital East.
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Kashiwanoha TSUTAYA
park Y

Kashiwanoha

Environmental high school -
[}

Studies, GSFS
gag?re]yama
entral L
\ @ Hospital @Hatsuishi hospital
b . Royal Host @
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N Z Yagi North

§° 3 EIemegmary School v @ McDonald's

[}
Kashiwa City Hospital

Kashiwa Campus MAP
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Studies, GSES..Sciences, GSES m—mE

ISSP Resealth

. Complex
\Biosciences, GSFS  \ IPMU p

Cafeteria,shop/§ Cafeteria,shop
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Kashiwa Library Gateh@use
Main gate

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

. Tomise playground

Edogawa @ AEON TOWN
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Nagareyama

City Sports Park »Q

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

Kashiwa
City Hall

Lake Teganuma

tobu urban park line
“edogawadai Station”

Johan expressway

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

Tsukuba Express "Kashiwanoha Campus Station” west exit departure (%R

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

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

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

JR Joban Line "Kashiwa Station" west exit departure

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

Contact

The University of Tokyo

Graduate School of Frontier Sciences

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

URL: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

Nishi B
Kashiwa03Jp

-y
<akihabara }

5 minutes by car @-

University of Tokyo Kashiwa campus from Kashiva |.C.

Environmental Studies, GSFS

3-minutes walk

1-minute
walk wa

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

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

tsukubap
tobu urban park line + JR Joban Line

kashiwa Station )
tsuchiurap
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