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REBOHEIOATFTVANANYTIVI DRI FEZEDER. ELT.INDSXREFEF EBIET ERICEOTIL5&
MERBEDPHFEOET ERICINETERDOSBHE - MEDKREEADN KABTROBBE—RABHWELET . EL
T ERORAHR CTHOTVWDH LIS ZDHEEY TRBOBERNZOWERNWET,

2008FICHEL/CHFRMRIEAFL. 10F0OMBZERETIRD10FDE—HEHHROEL. ZOH . FRHEIE

RN EORE . RIAARKROBRLRERDPEDOBFMERREE) —NLTERL BFOFA. ZLTREORE
DI=HIZIEMAREF TRAICRMA A T2 EMR LT THRIBZNI R . RFTHOICTEM . €L T BERILEE DD K
HONET ABHEZ DI ORBEVRBEFF OBBICKIBHIN RA B E CEREY 2FFEZELL TEELL.

EEOBITEFICRONT KB TEALBLVMREGOMARENDEDP SN TOET SBEFOMEIFEHhOARE
ERBBDTLEOD REENOHE REDSRBE THBIERDRRIIANEBOELE>TOMEDEXEIIH AT
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ROTEZLEHBBEILTOEPOTVEY  EREEZBARBFRIIBHLET  COLDICBEIEERE. ABEOH
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AERTIIEBFOMREHBEZTO>TCVET . EL T IITRONDMBILEFRFE - REISEDINDDIZEEDAF
RERDEDBIEICRDEREDHF TR TEDPINET BRI BE—MCFEVOEEAD?

The goal |s to ﬁé‘du of
graduates quah-fl to tak
21st century through th
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the oceans sgfroundmg‘ ‘

Greetings

Under an unprecedented pandemic of the COVID-19, undoubtedly, the students of the OTPE and the future students
of the OTPE are having trouble. The faculty members and the staffs of the OTPE are determined to do our best to
provide you with uninterrupted opportunities for education and research. And | would like to thank those who are
working hard at the medical front lines.

The Department of Ocean Technology Policy and Environment has celebrated its 10th anniversary and has entered its
second decade since its establishment in 2008. Since its start, the faculty members have contributed to the establish-
ment of the Ocean Basic Plan and led the research and development after the Tohoku earthquake. Naval architecture
and ocean engineering are the basis of successful utilization and protection of the ocean environment, but scientific
knowledge, ICT, and policy planning skills are equally relevant. The expertise of the OTPE faculty members covers
these fields, and our department has produced graduates who are at the leading edge of their profession.

The graduates are engaged in a wide variety of occupations yet making use of the broad knowledge and research
ability acquired at our department. What is unique about ocean research? The scope of ocean development is broad
including coastal to offshore regions and surface to deep oceans. The amount of sea traffic is enormous. Yet, because
of the unavoidable extreme weather conditions, the development is always constrained by the contradictory require-
ments of risk avoidance and cost reduction. Moreover, the oceans covering 70 % of the earth's surface in total are
connected. Ocean pollution spreads across borders. The ocean as such remains mysterious despite its strong associa-
tion with us and its industrial scope.

The aim of the Department of Ocean Technology Policy and Environ-
ment is to provide opportunities for education and research of the
ocean. The wisdom you acquire in our department is not only instru-
mental in future ocean development and protection but also in a wide
variety of fields that you may be working for. Join our department to
study the ocean!

BAARMREEEN Sk
FiEE =6

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

Takuji Waseda
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*gl&d’ Ew Aim of the Department ﬁ!}a’ﬁm Research Groups and Laboratories

o g;;@;gga{;%é@gg;é@?&%ﬂﬁé%Eétoo‘ BIREROREPEFIORRAEILFSTS . iﬁﬁ?iiiﬁiﬁtﬁff-ﬁlﬁl Department of Ocean Technology, Policy, and Environment

To establish academic and research programs that lead to the development of new ocean industries and marine environments, of . N ORI N —
: earc . - ’ SEEIEE [ BERBETTUVIREESE BERIRD AT LERE
key technologies for ocean utilization and conservation, and of ocean policies. S i— | = I B )T HRE I Lnid
y g p o 'ﬁ'¥ R Eglﬁk*nﬁﬂ Marine Environmental Modeling and Synthesizing Marine Environment Systems

B S¥EHRRICEL. B¥EERE - BEIXNE—FH - BEEERS - B¥ERERSOSMEED. Ocean Environment Group | By
F-RREEOEIRSRAIC LA ELEMME AR EE-C. EEEERRNOTE - EEIRE - BiERe Applied Physical Oceanography

- d - BEORAPERBEAIRDERREDHIC PN 2B HNIRE L. BIIMEEEREER T 2, £l BBELANMUICEERREDHBRERREET IV,
DRRUCRMTESANERRTHE, FE(T HTL CRBREIE 27 LEWRT 5,
The program acquaints students with ocean technology policy, marine resource development, marine energy utilization, marine Our aim is to reinforce decision making for ocean utilization and marine environment creation by integrating current scientific knowledge and
environment conservation, and ocean fundamentals. Laboratory exercises and ocean observations help students to acquire high develop value-added information. Environmental impact assessment system will be established to accelerate environmentally-conscious
level skills. Graduates are expected to contribute to the creation of ocean policies, promotion of ocean industries, and conserva- ocean development through modeling of the standalone and integrated marine environments.

tion of marine environments.

aﬁ ° mﬁa)WQ Academic and Research Programs .5§5¥*umt/17—-.b$|§:§,5 I é%ifjiﬁiﬁfg%jgo}[g | %)E;ifﬁnﬁ:/tri;;Zcﬁn?eﬁzr%?kchnology
Ocean Utilization Group oS, o = i 5 i sak i = L2 — T
SBERARELEIL. BROICEEL DDA I I Y — - B - RMOREPRELL SRRSO BEME | B R SRR RERS o | BERBIZLETRRE

DRERIC. BEFBELREERELIBIEABER B ERBEANS LEASOXRBIFIAT BHOKER | BERERRT RS
RERELTVET.

Seabed Resource Development

The department promotes research and education that lead to finding solutions of global environmental concerns such as climate change HRE@OIAL - Bt \HYR7-RE) AT ZRBILL CRRUIC B LBIRERML. MTE CIXA LTIV ORE BRICERD, TOROICLRE BEELT
and shortages of energy, resources and food. Marine environment plays a pivotal role and therefore, its utilization and preservation is key. BERROBRFEAFY AT L ASRFEE, CCS. AFUBEFEMA ARG EORAENBRITOMAEZTS.

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.

fﬁﬁﬁfﬁlﬁﬁ#d)ﬂ IJ*J;A‘:OL\T Course and curriculums

o= IRV = 5;~|_ S, N 8 5'— = Yy YN
HUE 1S LOBE  Curriculum designed to cultivate OFEEYI VI T HERE I BEVE—NEIUIRH I BRI SYNTA— LY AT LREREH

) Ocean Remote Sensing Underwater Platform Systems
Ocean Sensing Technology Group

. H%’%%‘:M;U?ﬁﬁ'Eﬂ%'ﬁ%'fﬁﬁ@fﬁmﬂt . *ﬁﬁﬁ'J#lﬁb'(“gﬂfﬂ“f)lgﬁa)ﬁéfﬁﬁﬁﬁ BEICRDBREBR - BROIBEDSE YV VT TERIMERRET B, EERMPZERAD S D% IFEEE

Our aim is to advance marine sensor technologies for the ocean surface, ocean interior, and sea bottom. Our professors are jointly appointed
ﬁﬁ’&iﬁﬁbﬂiﬂ'o @ﬁﬁ&ﬁﬁkbito with the Institute of Industrial Sciences.

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

— >,

H Chho0SEAMICBELERNLRAIHE B R TERT 55 OBEVOEFIE - ERE-THEN OHEMEMT AT LBE | BHRERAZIH TR T AR BHRRE

Marine Environment Observation Climate Prediction and Its Application
WOBNEEMLET . LAFNEBHRLET. Marine Research and Development System Group
Ability to handle advanced technologies necessary to International, practical and state-of-art skills to play an RFTIERONTVRRBH COBRA R FRTOY 2L —2aY GEORREBL T AIREEFERN -~ 1L —Y a3V [Tl B MERRBREARYVES,

lead the future of ocean utilization. active role in the world. (IR) B AR R I & DB E 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.

BB ELDBFRM

Fundamentals of Ocean Technology

EF%%II‘E ° *i%: — Z‘ Urgent issues and social demand ;.ﬁﬁ*uml:ck% 1

[RBRAEMR p ool e 253001

. a4
Metocean fundamentals for Engineers Advanced Ocean Technology Ei}g . I*} IJ:F‘_ ﬁ *SI_ Mi;ﬁl%iﬁﬁ:ﬁ%g Eéﬁ’i\ Aﬁiﬁgmm
35 k32 24 Resource and energy Food resources Global environment Safety and security 5§1bt¥ﬁE¥0)
RN 3 ' . Bl
= p= Mari Hydrod i = S5 ~ “ . ~
EERMOHRER arine nycrocynangss BEORTATRETT st "\ ; : Ocean utilization leads
Social Implementation of Ocean Technology Y= M Ly Marine Robotics and Sensing ey /. p=rom Ly to the development of
= S, 7= ) za Material alﬁlii%ﬁafﬁtjhanics for g IS, /5 ;ﬁ;*;iﬂhiﬁiﬂmgli EB%E%% BLU ~ new ocean industries
7$7¥*IJFH VXTAEHE Ocean Systems 7ﬂ7$i§iﬁ:ET U /7 Department of Ocean Technology, Policy, and Environment E$E§ and _str;an?thhens the
Ocean Utilization Systems Marine Environmental Modelling LS Infernatiefial Collabor ;err\:g: o fiuman
& Bridging Industry and
~s ~ s = Sz —s Ny £ N = L W s R Y oY 3 i
TAVIIRNTRI X MNER BET—BYAIVA ORI L BB HEFOLR 2 LR AIE 4ead ol
" ] : ocean utilization and new ocean industry conservation and creation of marine environment .
Special Lecture on Project Management Ocean Data Science E{Eiﬁ#Fi% I*Jb#—ﬁﬁﬂﬂt
BEERIVATLE SEER T EERBETUVIRER H Improve energy self-sufficiency rate

Ocean Industrial Science and Technology Marine Environmental Modeling and Synthesizing . ﬂﬁjna“ab\
BRI RILF—T% HRE Eiii e | sgmsatps =
Ocean Resource and Energy Oseslr Marine Environment Systems Iﬁﬁﬁﬂﬁjj_jb
BEVAT LM RZ IREEIES / Brazil-Japan Collaborative

Integrated Marine-System Health Management Technology Applied Physical Oceanography Courses, Marine Technology

BREFRETS Feliey i Forum

Seabed Resource Development

&iRaE

Resource rich country

E 51 et 1

Practical exercises

ARG

) vy »; 9 i
g %WJE;%&E*& Sustainable food supply
YESS Ny = 3 3 = o ; TS AT
ARARIEC HEE 3R RS BRI R FAEBEAN osc oo | BETSATIA Wt
Theory on Ship Propulsive Performance Special lecture on experimental | sinal Crgss_cutAﬁ|?g Co 2 'tEt'z$b'l‘ 11
methodo|ogy Of ocean techno|ogy and ﬁ#ﬁﬁﬁgﬂi” ‘E = = orgamzatlon cean lance 2 concentration stabilization
s = N = i A3 EEER - 25 < SRR
;§}¥?§ﬁ§]£ﬁtﬁ$ﬁﬂu ﬁg%ﬂ environment 'Ocean?nformation Systems ’ChoHaborative lecture / Donation course ¢ o
i NN I s S BEVE—hEYIVD SURFRIFIFARZE S 5 , ol ) 3 =t
SpeCIal ':I,‘Oel(fct;r;ngn]zgsiergg;‘gﬁ?nomgy' /ﬂﬁl‘:?iﬁhiﬁiﬁ—?—jn /17 I\I; ]I Ocean Remote Sensing (’:‘hmate Prediction a’r;';j Its Application 4 T = Eﬁo)fﬁ/ﬁ e
Project on Ocean Technology, Policy, BRISYNIA—LVATLE e di=ye=t-be - = . Revival of Satoumi
E{Eiﬁi¥ﬁﬁ§§ﬂ=ﬁ=7‘,u 75A 9 ?nd Enwronme\r:i. Underwater Platform Systems !f\gfrtwﬂz Zl:\é\‘r‘gnon;eer;;observatlona\ research ‘ | ﬂﬁ.ﬁﬁw
Brazil-Japan Collaborative Program on EFEERES

Education / Research >3 ij'ﬁ%

Naval Architecture and Offshore Practical Exercise on Ocean Industry Disaster prevention and mitigation

Engineering
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Campus

BERIMRIBEFERCEFFEE - MRAITHNA BELLDAR—YRAIC
HBUIED ANYINEILEDE FERUEBA B L TNE T,

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.
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Toru SATO

iR W %

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

HERIET YIRS EAE

Marine Environmental Modeling and Synthesizing

g - (bZ - &£/E - £12 - IS EFNEST IVEIREEL TRR M.
AU TRERSEPHAEDRMWEZFHEL VXTI,

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

AMRETRAIYEBRRBEORGFEZFEDHELLRIS AT LOAV T MEYZBRICIAREITVET . TD7HIC
RIFIREOMWIE - /L% - £REMET VI BIOENSDMENICEDRIBEBFE TR AT L RIEJ AT RI A
MOFIRICKDUHBHBRBIH S AT LAOBERETV. EORIBRHNS AT LDOEV A EEFRGEEOTEXATVEET,
MEXRITCO2 BF - BEMAPITE ODRIFEFETME. XX N\ARL—NEBEBHRBIRROMAFE . HANARNL—RDE
B - PERETUT NARL—NERWECO2 Bt irE N1 AR EEDIEDDTANNAF V7 7 2—DRFE. ¥
IWF AT —IVEEFTET IV OREE. BFELR PR ERERADORBROBBEOMIT. KERDT v 2T T NIRCEF
EMAD CO2 HFEETIORRENHUET,

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, modeling of flashing light effect of photosynthesis and the effects
of CO2 on marine biota.

BREBEXUECO20BARREMEOKENHEEI2L— 3> WEFLBRATDCO2/\1 KL —NERK
Numerical estimation of natural seepage position of volcanic CO2 in Kagoshima Bay ¥Ialb—¥3ay

Simulation of CO2 hydrate formation
within a pore space of sand grains

Marine Enwronment Systems

Shigeru TABETA

ZHbH K sz

tabeta@edu.k.u-tokyo.ac.jp
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RSB FRAZRIR T DI )IC. BHRIBEORSPHEEFNTE

HRZZ0R

Al 7 JO0—F THRZITOTLET,

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

sustainable ocean utilization.

Hwar - MENAREZEFME. Sl eits

ERIRGTD/ODBFNRBZEDDZOICARB]RT
T AMRETIE. BERBOFBXEFIREDR
2 - BEICET2ZRTED. S BRPBERATE
BRI EDICEEBOMAEREZZELT.Y
12 - ARR - HEREREDREAISBFERIES A
T LD EH T 572D DR EITHO>TVET . B1IK
ICIEEEF B EMORBHEPHLESRBENDY
Z0FH - FHEAFEBEOREBSEICESERIEA
SR RRICBERR T DRT7 7 OBFRIEM
BXIR. CNOZBITFHE T 2720 DEREBRET IR
HERBETTINOREREEMENRELTVET,

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.

HARRDVI2L—rav (REOBEETIL)

Ecosystem modeling and simulation ( modeling of fish behavior )

BERAEBEDCHDKEEYI2L—F

Fishery simulator to vitalize coastal fisheries

09
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Takuji WASEDA

FhEH EE s

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

6B MIRE R

Applied Physical Oceanography

BOTELZHSKEIINIE, BEERTDHIELEIEL,
ThiZEFBEFDFIAEFZICHASNS EFIBFRZRILLTVET,

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 JBFEOBER B LR ZM D AIC FAIE
PEAMR KB TEKE BETETINZERLET . EONEMEZERNICKET DI EITMA (TNMEBRCFAZT—
B —N\—*DOIRBIICEREL SR OMAT. BRI —DORE X R RN FIRIL CAHIEEBERLET £ R
NHEEMRDEBR O — I B TIEBIT O TVWET SRR THE T 2151 CORR K BEMEEIER . BT 25
B BEEERET CORTUESRRBEER. &8 BHRDOEK=RITIYE TRE2 T HIBDFEICHKE L ET . /8F
BHRZREMICIEWNGHETSZENT—ILTY,

*nitp://www.todaiww3.k.u-tokyo.ac.jp/nedo_p/jp/websgis/

The principal objective of our research is to intelligently utilize the ocean based on a good understanding of
its physics. To further our understanding, we conduct field observations, laboratory experiments, and numeri-
cal simulations. Facilities available to us, to collect these results, including the Hiratsuka ocean observation
tower, large experimental wave tanks, and supercomputers. Applications of our research results include ship
navigation, feasibility studies of marine renewable energy and disaster prevention. Furthermore, our
constructed ocean information such as wave and ocean current energy data are made freely available by our
user-friendly data server (¥). Wind fields over the ocean have been also studied through the wind challenger
project and support for national sailing teams.

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

K TEONIAVRBECRY 2E0R
(2018&FEH5 LML)

BEEFEBSFETIICLDBRSNC KIS BIRKE
BAEREOBREKES (BRERICRBE S NIIERKE)

Ocean current and SST reproduced by A wave-tank placed in a low-temperature
relocatable ocean model room.

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

TAKAG

o e

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

j
BRI ih B R 53 5
Ocean Technology Policy
1$3RD EEZ B DR LIS HBFRITOMAMAETVERICHELTLET,

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.

EHDEDAKRBREEZICIFEIKILER P AZ > N RL—RBREDE R TR F—DHFEDPMONTWET . £ ¥ LR
FE M - BREBREDBERAIXINF—DOREFICHFATELRT, SOICHERREEBLEICFRA TS BZDPED
BRBERREINCEEIM TIET.

AMERETIE. CNODOEEMZTEMDEEEEL THRILS B2/ OB EMBRENLR - IRETHIEZBEEELT
WET . BFRMBR CROEERIEFZTDOFROEELDFEMERELURRORETRATHIETT . EDEHICBFRE
MCBI T 2MARFEZESTV BELRDIBMOREEZITORRKROZRZTFTALET,
BEMICIFLUT O3 DOMEAITVNET,

1 BRES
2 ELERABES AT LICETBMRE
3 Crew Transfer VesselDEge

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

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

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

2. Offshore wind power development system

3. Performance of Crew Transfer Vessels

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

BRI S 2
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Ryota WADA

MH BOK %z

= ¢ g __ r_wada@edu.k.u-tokyo.ac.jp
BYERXRVATLERE

Ocean Industrial Science and Technology

MUWNEFERI AT L] DHERREZHELET,

System Innovation and Social Implementation for Ocean Development.

BEDPBTHIXINF— - BRVEBRMRORT VvV ZRRT DI MO BFOELRHIMERFELEOIC, KR
MM EER T S EEL DRK/RDPBETT . AMAETIE MEEEOS VEFRIBICEVTEML - KRELTS
BFREES AT LEUTRABFERY AT LORIKICKDOONDEK - BHY - e - FEZaIEMICEH - 3
BIBHIETAINRN—2aVEMERT B EEZANELTOVET BB FRE TIEED B ORMEHRZI) ANGHSRE
R T ZEDPRATHY BFLFEEBELBDE. T —EY A TV ACH BT DV TV AT LD BRRAME
HRECMAESEDIMERBICRIBATOET . BEAMARIN Y7 EL T MMENXECCSY AT AL RIKRERIS AT
LOBFTIZET —ARBUETILONA ZHE GBFRES AT ARG BFOAVAT VI AR 1Y — - RED
BRIRRBENDIAFTIVA YT -T2 [IRBROMETH - EFRROECDRREICIRIBATHET,

*CCS: CO2 [ -fr&E

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

ffRZzAWoRECCSOOYET
Concept of Offshore CCS with ship
transportation

REZFBZEAUCEEES®RA
Drilling anomaly detection based on Convolutional
Autoenconder

Hideaki MURAYAMA

PRI Tl %oz

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

BEIAT LIRS FE DT

Integrated Marine-System Health Management

RAE - BB FHRRE - REOREEND
1BEY - BER - ORYPOFMICISHEEEZERLTVEXT

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

R WM FERFE - FBERR T DEREMR - BES AT LORREICERVBATOVET SEEE S DIREILEDS
H- 178 S ABDIDIC BEYBFDPANNOREEER - ZHILBYRERZRY AV —MANS I FvEMEL T
FT MR ERD T RIYNT =V DOBRDBMEL TE<T Oy FICL O TREZAIRRICBEIS T 2BIES AT LAEFAY
AR —PANZIFYDRBETT KA —PAN T T TVICEENBRESINIE EOICBNIIRDPERESNET L
T7AINERWCRIBE - DD > 2 T8 ERRNT - N\ THGEER U\ c2MEM . )R BV B EMY - 88
DMRICE A B ONRECEBUEDROONDEFHE - MADIEID M- FHEXEANOBRAZEHEL TOE
T AN—RANT T DEANICEDI B ¥R FBEMORIHAEIZETT,

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.

AEEET I IV A VICEBEENILREZSIUVY RIT7ANE Y EBWRREY Y VT (AX—NT—T)L) REMETSAFvIEOMATAONS
VAT

Digital Twin for Structural health monitoring

Shape sensing by optical fiber sensors (smart cable). Marine propeller made of carbon fiber

reinforced plastics.
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Shinichiro HIRABAYASHI
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hirabayashi@edu.k.u-tokyo.ac.jp

BEARIRANF-I5735

Ocean Resource and Energy

BRI RIVF—REPMBKIRIEREORICH I o L LiEEFIA -
BEIAT LOBEZITOTVET,

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

AMAZETIEIREEFTO/NESLHLOER - TRLF—ORFEEEELGFLAD BN - Wi BFREE K KHX
EWVD/EEBFBAEPIREI XN F—ORBAICAT MR EEROBMEHF DR TITOTCVET LKL RBEERFFEP
EEBEFNBLERRIADBES AT LAORFEICOVWTEOMEEITOTCVET BFBER IR F—ERMAFR
OEBICEIFZTOYIINERE T HEEDHIC. ETOEBELRDTHBERKIMAREZBIREL TOHEBEY DIRIRFAIG
EBRIREER (VIM) IKRIRIREED O BRIR (VIV) B RIEE M RRFERET SV 3 — LARMAFEICORVEA
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.

SEMWZ R/XV R N RIS—BSZ AT EREE ELEIAVRTF—LAICBFBMAERAA—Y HERONFEEVIAL—YI3YV
(fBE)

Yoshihiro KONNO

S0 FRiE %R

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

TR B 0 2

BRI T 55

Seabed Resource Development

KKFBREROFEIESHRREZBRLET .

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

BEICIIZHRRIXIF— Y EYVERDEFELET LD
L EDEZLIIREFBEINTOWERARIBICEAM L 2R FN R
BEEROAAEDIREICENIEABEORRICKEZERT S
EDPTEDTLED,

MIZBDMAETIE KKRBEEROFHAIERHEER
R BED TRRBECHERNEEBLCTCOBEEROMREAC B
EIOYAT LAOBRRGBEEERBUBEMORMRE. BEE R
IoX I BIRIBREM - AR ETOET  F e AL
MOXRBILEERL EEFEEERDICHELE T XX NT
NL—hEOXKRBEEROEXAIERIET OIS BETA
DCOREERE BEMNBRMESOIMARELED TNER
ED

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

To realize the sustainable development of seabed
resources in the deepwater environment, we conduct 1)
study on genesis of resources and ecosystem in the deep-
water environment, 2) development of production tech-
nology for seabed resources, and 3) environmental impact
and economical evaluations of seabed resource develop-
ment. In addition, we emphasize the practicality of
findings and promote cooperation among industry,
government and academia. We advance the commercial-
ization of seabed resources such as methane hydrate and
greater utilization of the deep sea, such as CO2 storage in
the subsea underground.

AG VA RL— DA THEEHERT
Artificial Methane Hydrate (AIST)
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BEYE—bME I TRE

Ocean Remote Sensing

Yusuke YOKOTA

iRua Ay

yyokota@iis.u-tokyo.ac.jp

VE—MEVYVIICEDiBH - BIEEHAE
BFREARIRIVF—FIRICR T SMARFAEZITOTNET,

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

BEEECEHLTOVET. EHORRGARICR<E. BEHS
FAKEE A SESETTH . —RIC BEEHOBTIE
BEMREETERCER AL EORNICRESNET, E/.
BEEAEC SRR EHO R — A2 RAEYETH. B>

BEL BT DEEICE AR EERZLET AREETIE.
UE—MM> oI5 SRR B LR SBEK kAL OEE
DYIEE & OFA BEORE TR OB ORI 0
FNADEAIBREEMET 2 DOME . FHBEMR 0K
RIS E DS B BRRE TN OB BTE -

R AR AT T XL E—FIAY AT AOMEERAET-
TOET BT EFRAKD ACEEMBIHICHN T,  TERaRBsy s s mRROTKE
L — SN EBEEBAS AT LR OB EBA TR T XL E—F@ R
257 LOEFERET>TVET,

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.

BERZEBHERAICHVSNSBER DA
Installation operation of seafloor reference station

EFRABMOENEES T L (EREF43kW)
Wave Power Generator (43kW) to be installed at Kuji City, Iwate Prefecture

. I | 1 -

Toshihiro MAKI

B B s

maki@iis.u-tokyo.ac.jp

P AR LIRS

Underwater Platform Systems

REMDORTA IR T—=IYLITIRICELD
BRBIRITSYNI 3 —LOAIFEMZEERLET

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

[EREBHPCBEDT —2%2R/J0FRELVTEAN - BREODTSYN 74 —LPEBEINTOET AWMEETIEERER
BHROARY N (AUV) ZFROICOERZER DAY N (ROV) PERAR—NASV) BEAT —>3a> WD T IV —LD
BHEICK BB RBET VN4 — LY AT L RELET  AUVORBETE 2T T7 1 -3 (C K BHEAIR
BHE BREBEO 7 ILIAVALICIA EERB ST ERRE - AW FEEMTERME O\ 2N T 7
M EL TR LT —ROBITFEICVAE T HMEMB T 7/O0—F 2TV E T REETHOTOT TIMIE B
AUVOREREBRFE BEAT —>3a>EDEEICEDAUVORARMFEEIAMAUV KFRRO—=)ICESE3HE
RIRBFEOBREYOBEIRA - BHFFEAUVICEDEIK - KT OBRAFEZFDPHVET .

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

BEFEBRROAUV HATTORI(E) 8LUBETTBUTTORI(H) BEZ{T<AUV Tri-TON

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

KiBERERAUV MONACA
AUV MONACA for under ice survey
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BIFRIRANE DT

Marine environment observational research for the Arctic Ocean

EIR(EIC &> TRZEICETL TV S ILIEBDEK
RUBFIBRZFNERIEE(LZASHICT 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.

R BOBFRFEOE A ICEKORRBHD 1 HBCER/LD
ROBERIED—DELTRLHMOENDLDICBOTE L. AMEET
L ARBOBEFIRIEORADEREZDERE . EICEAMFIEDD
BREMICT B EEBMEL TV BFHIKMEMI A5 I PHED
BIKMICK IR BEAT ARBOYIE CFRIBEOENZFMRICEDS
ABBIRE - ZIREBRAZPIEEC T 5. K RAEETL TLDILEED
RRZCDREBDHATORBRDRER 1 EBVBAZTOIE
T BFEORRINEAT —2%B2EDNTED. INODERIT —X%
BITT 2 ETOBKPEFYERBEOTRERLDRZEHSHICL.
INBDEALESIERI T BE-BK- KRB OERL T O AZRERT
%o K/AER B DBIKETDERRAZITO/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.

SEEHERIA O T 50\ 1T 5201 6FEILImEME
R/V Mirai Arctic Ocean cruise in 2016

JLEBICHFBCTD/FRAKERA
CBAEHIRIAZRAR 450\ 2009 FMiELD)

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

BB OREREDZEHELDERRK

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.)

Swadhin BEHERA
NXNZ - AT Ay KEHIZ

behera@jamstec.go.jp

ST RFIRMARA 2

Climate Prediction and Its Application

SO RVRIRIFHRZRIAT DI,
SURFAEZDARARZITOTNET

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

S[UER B B L OTUEREIE HRICKELFEERILET . FHNRT A OBEROMICEH. BAPT D7 DKRER
DOMEIE EERATHITINZ—Z3. T Z—Z3bEEPAUNFLAR—IVBREVOTERBEE-NOREEZTE
T COBBTUEREEDRIEMENDBREER LT RIS LB BDRADPSBTFICOILATERB & AT —2%k
I ARKUBFREE T NEANTHEL TOET . ZOFRBIEETT UL OBFPUEORYIEBREZERNICHEIRTS
TR DPBIVEDTEZER S ET AT HENTEET . BRSO M BT EEIERT HFICNA. [ERHDRTE
BEAOHBERNLDEOMEDENTT . [UEEEFICH T H/NREBROMEERBRIEL. BFE[EOFRAICENTD
ERGRTHAHIEDY TR BFERBEICEVTHERLRVET,

Climate variations and change have huge impacts on our lives. Japan and most parts of Asia are influenced by the
seasonal monsoon variability and the interannual climate modes such as Indian Ocean Dipole, El Nino and EI Nino Modoki.
Our research objectives are therefore related to understand the physical and dynamical processes of tropical oceans and
atmosphere, to predict climate variations on time scales of months to years, to understand the mechanisms and to devel-
op evidence based climate services for the society by utilizing AI/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.

B B~ 5\ S S

19



-
3
P
T
4
N
)]
3
It

20

KRB R

Floating Type Ocean Current Turbine System
NEDO - IHI

=K 2 8% Professor Ken Takagi

EEI*JD:\:“—ﬁmﬁﬁ%ﬁ?ﬁ%//ﬂ/$]:*)IJZF HEEBIAT LAZEEHAR
/KT B A

NEZEFEICEENZEDPRILER - BRPENZFORKEBFIXINF—2EBL TVET . R TOHRBIE. ﬁz?f)‘l(DEEZ@j(
TRFH CHYRMNEDBF IR F—EERICIEFFELREVAZLBDODRELEBF LI F—TT BRI F—ILEN -
RNREEBRZE ZEHDDVPHENWRELZIXILF—TITH BINEFETERMDECHRAEE THRESNTODRRICENDER
TREBTE LRITIISR)ER A F£/e BERE TIIAR200MU EZBELRIFIUSBRDEL A CDXDBREFEDO T THREIAN
20/ KWhTZEIRT B/DIC BRAZIH ZHERBARAOI Y —> 7 AL BRICERE T 2720 DRETRZFFE
ENEEERDT D OERBRA T TV ADBR R IKFPZENBERRBEREZRELEL 2. H/EIF NEDOEIHIA 100kWHR T
ORZA T DEBIEHBREREL TOET,

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 Capabi“ty of easy installation and maintenance. An image sketch of floating current turbine system

TANA FL—bPeHIRUL7=BIET "B LR RITHE

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

EEk B 2R, ST =i HHUR

Professor Toru Sato, Associate Professor Yoshihiro Konno

CO2/\A L —hETER(ICEE I DT ZR B KU
CO2/\A FU—NETEE(ICEE I BRI FE

‘}%EETL BB L7CO2p BB BEmDEICAER T 5C02/\ 1 NL—NE. B EMEENZRKIEL . —ILEBTREDO Bk
¥ (Carbon Capture and Storage: CCS)aEXIR T HZENPREFEINETT /NARNL— AT LZFALZZDFHLWCCSD
WU’&E%“—E%GDEé:?%DEbTL&?O
TR P DCO2/\A N —NERREERR L BT EREZFT M T 570D EAEBREERL COFR T IOICEBT —2ZHNT.
W REICR B RIFT BERZEBUHES 2L —a &KL TOET,

CO2 hydrate formed between the COz2 reservoir layer and the sea bottom is expected to yield self-sealing capability and realize
sealing-layer-free Carbon Capture and Storage (CCS). This new concept of CCS using hydrate system is proposed based on
collaboration research between industry and academia.

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

Experimental apparatus Numerical simulations

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-

FiEH £/ 2%, A BX ERE. IV & B

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

I’—:u% BIK - ORRFAIE I B IS SR IB RO S
IRE EFEBOBKABORRLEICHVIEBZEEMBKREL THATHIEDPRERZH O TEERL 2. MBS

INETORATENR/ NS VBN ABAMBBICELRNT. I—Ov/- PO PREOEERE 7 AN - 77 REOREEEHN3~52) 58
ENET . TROLBMED SN MDD SDCOBEE D DR ET . Ihid HECRBE L DB SR B IS DM A D REHCRIR
TEDHERRHITT,

RBOMBERAEZRIRT 2720ICF. 28 - BROEDBKASHEOFAEWDERE
SRR RICINA GEKDARICRIZ T EDILEPMESRE DD DHEMHERENS T
BYRERIADKRETY A TOY TN TIEIRBICHIT HDMBIBICBINL BIKDTFE
T BEEHICFERBERIBROEA . AUREMITIAICIE B DREERDMEEIKEFICET
BPEERMREBTVET . £ ATVOYVIIMIIRBETEOMRELSOHRLBRIED
ERIRDAN—CEENTHEY ABMBEOMITIIES AT LEED I EERXZRBIZEOD
EDELTVWET,

Integration of weather, sea ice, wave forecasts and Arctic Ocean route JtfEfites / Arctic sea routes
support information
With the rapid decrease in the sea ice area in the summer Arctic Ocean, it has become
realistic to use the Arctic Ocean as a commercial shipping route. The Arctic route will reduce
the distance between Europe and Asia by 30 to 50% compared to the existing route through
the Suez Canal and the Panama Canal. In other words, fuel is saved and CO2 emissions from
ships are reduced. This is a rare example where both mitigation and adaptation to global
warming can be achieved simultaneously.
To use the Northern Sea Route, it is necessary to understand the effects of sea ice on ships
and to develop technology to determine the route. In this project, we participated in
research cruises in the Arctic Ocean, gained valuable insights into the air-ice-wave-ocean MEDSORUIETREMAEFK

conditions, and hull icing that is a unique issue specific to ships sailing in the Arctic. Members ggw icing due to collision between ship

of the project include experts from various fields, including researchers from private
companies. One of the major goals is to create a navigation support system for Arctic routes.

HEOMERANZZAD

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

PHEH S8 B8, AL JE 2R, it [ REHR

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

| BEFIE B D DK Z BRI DIRITE (Lo KART I*lt sTAl-BEAT

BARDREBERIDESIEH <. %@&Ai‘d F1910FICETHYET . 1 O56F (CRgil iz
BRI HER SN TLARE ST DN  RUERR BN O ED B S SN DEEICH VTR
MEHED EHOIRALBRER T —EDP/ONTVET . ZDT AT UM CIEEiRitEER A
IS K DBKERA T — 2D KB T OMAEZES T —XOBRITCBKEH O ATHE
ICEBER T — 2D EE L T BAEMERIOBKDIREBDIBEE . COEE AN Z AL
DERZBEL TOET SBFRMREFTR TR HREROE NI KRI LY [ICKDE
BETOMBERLC T MMAMATIEREDFT A - BB BK - RRICET AMRETROTVE

FHENSIU iRt s R B E B D IR
ER BADKT

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

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

Japan has a long history of Antarctic observations, dating back to 1910. Since the
formation of the Antarctic Regional Observation Corps in 1956, it has been conducted
continuously, and various observation data have been obtained mainly around Syowa
Station in Antarctica, where its impact on climate change is concerned. In this project, the
state of sea ice around Syowa Station will be grasped through analysis of sea ice
observation data by the Antarctic Area Observation Team, analysis of ship hull behavior
data in the ice sea, analysis of sea ice samples, and analysis of satellite observation data.
Aiming at elucidation of its fluctuation mechanism. The Department of Marine Technology 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 e iR, PRl =8 8%, o 8 HiE.
5 RE #RIR. H BRX H#HUR. Fith & TEHIR

Professors Hideaki Murayama, Takuji Waseda, Chang-Kyu Rheem,
Associate Professors Toshihiro Maki, 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 AICH L TERZLFEERIELTOET .. ZOT7OV TN TR AR ER LR TREROMAICE I ZE T /2D F R

DHBEEICIDEBME - HE T O TIMDENE. TN | ERETREE O TOSEFMREB/EDI=H DRV NI —I DREE.,
%b’(%h%(loto’fiiﬂé%ﬁbb\ﬂiﬂ’v%ﬁ%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 7 ’ )
strengthen collaboration between universities, contribute to the SDG's, and to Iceberg in Arctic (Photo by Yamaguchi)
communicate with stakeholders.

A2V FL—MERLICR S V2597175
A7 MHEET W
An Interactive Concept Evaluation Model for Social Implementation of Methane

Hydrate Development

MH21-SMERFEI - T L
MH21-S R&D consortium

SEH 5 HRE. A BX #30%

Associate Professor Yoshihiro Konno, Associate Professor Ryota Wada

AZUNARL—M(MH) FRICHAFT SN SR ENIH R BB DR EHKICEEBL THY KM EMICKIRERES AT LAPEED
JETPOBRBEEZHFL TOD. BEERRT B/eDICIE MR —AZWHEICIEA BT NERFE S AT LEZDRRICH
BEEMAREPEBHREDBRREICBRI TV IEDPERTHH MRERMDA RS T2 a2 3 RITED TNz,
MHEEICEH DL EEFFMPRA LML EEME L TROET I OBREED TS,

JEBRF DKL (L O

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

Interactive Concept Evaluation Model

BIETICITR U BLRFEDRRNFI-EE'EFEIC
B9 Sk51
A Study on the Suppression of Leakage of CO2 Purposefully Stored in the Sub-sea

Geological Formation

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

i R e

Professor Toru Sato

Carbon dioxide Capture and Storage(CCS: ZEL RF DD BERINEATRE) DEBICIF FFEHRASDCO2RE A
INDEREIEROR TH D AH— BETDFEENSCODRE T 2EMHPELEL BE! Ca’z“%éﬂt%‘éiﬁz@t/ﬁ DOIBED
WO DEFNERAMLEBE . WERREMBX REARELRE DRHBREZFET DIEDPKRBEERD, FI T EHROT SEA
BRPOCOSREMNBEREMEZHTE T DHERIFERITETINZHREL TS,
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For the realization of Carbon dioxide Capture and Storage (CCS), consideration of the risk of CO2 leakage from the CO2
reservoir in the sub-sea geological formation. If unexpected CO2 leakage takes place and some of the sensors installed on the
seafloor detect it, the leak information such as leakage position and leakage flux must be identified as soon as possible.
Therefore, we are developing a stochastic inverse analysis model that estimates the CO2 leakage position and leakage flux from
limited number of fixed-point observation information.

BREERDCO2BARBMIEOZER R N SEUERN ICHER LIcHEED COzBERLZF AT 2188
Probability distribution estimated numerically for the natural CO2 seepage position O in Equipments to measure CO2 seepage at the
Kagoshima Bay using measurement points []. seafloor

Wave-Argo-TyphoonDE % EEFRRY % R

Development of Wave-Argo-Typhoon and International Collaboration
PIEMREHBE RERIMZ(FRR) (2019~2021FE)
KAKENHI (2019-2021)

P =5 8%, IVF B B

Professor Takuji Waseda, Assistant Professor Tsubasa Kodaira

| R TICHITDRR B FAE B ERMERICAl I OB FE AR EE DR

i SRIBILICH S EE X BN AEHRARARL TL\5.20 1 BEDBRARR . EEREEOREREBAS L AR
SOBMERIEHLL, BRSAR R -BEDRIIERT B0 CEEAARAS T AROFADHER HCERRE
BEHBORBHLETIR CHoATELAOEDE BT S0 A RARINA TEFREOKE. TL CREOBATRT
BOBRROAMAN NS EESEET S oH  FSRARISAC R AR TUIEE T ICoH 2R R R (e RRBIC
IV R PO S £ IR E BT BRI IR 70— Wave- Argo-Typhoon(WAT) DBIS AT 5T L 3.

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

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

I/ EMICE I E BRI DR ER
Testing Wave-Argo-Typhoon observation device
near Enoshima 23
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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 (FY2016-2021) Joint Research

A BX &%

Associate Professor Ryota Wada

| BROREIRAICHITHNIILIA TDY A F =D XCET DR

BRARBIOMERARICEVTBARERENOHEFEDPEFEOTNETH. 10,000mBORSZFONUIL/A TEAUV/IR
HITIE NI T OEAF I ADEF TERLEY B AT LI KVEMBER ERLET RN D DR LBRIBHIF XL —
2 OERBICIEIBEIFRAOU T I 21 LEBHEEDPBATT D EERICEZLY
SURRBIBRISBRONTOWBDEWDIRED HUET . AME TIE HZEHF R EEHE
T—RERARERT HEHHEFEDBREICKYRREOERICHREATHE
ED

AMEOFHIE. NWFEET T CIRERRE LB FAOIRNRE RO
FANL =232 7T —AERBEBEEAL THEL TOKRICHYET RRIT >
ZF7OHMERT AL =AY BT NDARNEERLIETLARYIATTIPEE
BHMETILOBRICK) NFEETNET —EBRZORS D REMaIELT7T
A—FOXR|EBIELTVET,

Concept of Gray box model for Downhole
WOB Estimation

| Drill pipe dynamics of ultra-deep drilling

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

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

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

©JAMSTEC/IODP

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

BEfEH =58 #E  Professor Takuji Waseda

HERFR AR R RE I E R R 23T H 704 = L (Science and Technology Research Partnership for Sustainable
Development, SATREPS) DU EDTH B[N L—FICBT 2 EHHM L FREEHKE(OTEC) DRARICEDERFMLED=
HOEFRIRER L RILT = AT LDREEIZB ML TOWET  ZOSATREPS 7OV /N T N 7 Uy R AR DEFHIAE*
BEEREH-OTEC) DXL —>FICHFHBEZERL THY KRB TET) - TXILF— KK F L THIEEZEDOR H#%
EPEEOLEINBERFINTVET  AEDSIL—TIE. Universiti Malaysia Terengganu&#H L COTECORBEIMHKNE R
EEBR T —REMBLET LT O ERUMIOEET — 2 EINEL Fe B ETIILEARE L. EATIL—TT
KRR AT B LT —RADHEBEDDICT =2 —/\AIL 5 i B RETHEPTIREDRGICRIITET.

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

Web1>4%—71—R
Web interface

RL—y 77— —N\OHEER
Schematic of the Malaysia Server

ARSI dT—5DFl
An example of the visualized data

F3E 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

HAE BB EKE (EED ICHFET 2F LANITXIF-—EREISHF K
TORRBICROTO DD ELERDOENFTREDHIBR DRI GEMIETEOEERERNE
FOoTOWEY . — A BARLBEISFEEHMN D ERBRICKRDPRBDIEDD BIE
ICRBSNIFED LICREZRE T 5 FFF LREOHEDPBEICRYET IFE
XF LREFRAE-FE-RERTHERSN AR BHRDOR CTEMLERETER
LEY SFFHF LREREICIEZOEREHICE DNV AT LFHENERTT .

NEDORFEMFENREATFERF ERNFEES AT LRE I TIEARERICENIH
FERFFRERNZRAT 2RNKES AT LAOMRZED HEEHIC. B AT EHER
ER2MICET DRI OITOTLVET,

M1 N— VRS EREDAX— Y
. . X Figure 1
Technology Demonstration Experiment of a Next Generation conceptual image of barge-type floating

Floating Offshore Wind Turbine System offshore wind turbine

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.

: , ( : exbenav K2 S 1Y R T 7 — Ll kB MER
The next generation floating offshore wind turbine system project initiated by x—vm
NEDO is aiming at the development of the novel floating wind turbine system for  Figyre 2

further improvement of economy, as well as safety analysis such as risk assessment.  Conceptual image of ship drifting in floating
offshore wind farm

AN Kb— MRRRH R MR REAZED
M- B TEICIS U EEE T

Japan's Methane Hydrate R&D Program

{Ei% B BUR. SE =5 HEBUE Professor Toru Sato, Associate Professor Yoshihiro Konno

BAEBDBEDODXGNARNL—NEDOREEDHAZEET 2 AELERMZRRT 57D AEAMEIL I D B
WOFARICEFEL 72 NARL—bDBAACIOTNARL —"NPBERL/IZVT B EICEDRERETZHBIRTHVAI/O0X
T2l —E—%HEL EREREUB AT EICKY ORBBABRROXD — A LDOBRZHATNET,

EBICABY A A RED DR EICEET BeHITIF EEICHOITNIPEFEOER 2 EENH OB E CRITT 2UED DY)
T REBZMT AL NANL—NEBDHFEZEE ZIRE T 57 WIRFREICE T D EAMIEAICIOTEEDHAICRRESN
TUVKBRZBRT 5 K HA BRMUDBLORBEL /DR FOREIBEEL M T DRI I —REFELTNET,

KR4 —IROFHERRU/ATBETT IV ABEL RRROEEFESH TR I —>a> &7l ET AT RBRHMEICN
Ures B EIREF RDREZATV A ER O MZERL TOET,

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

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

In addition, we develop enhanced gas recovery for methane hydrate reservoirs. To determine a promising gas production
method, gas production behavior is numerically predicted in a reservoir scale using reservoir models reflecting real
petrophysical properties.
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INIBFRRICEODP B ABROEL - FERIIFRENEZL KU BTN M
FIHED BHERCRALHBDRENICICA TEDIEERET HEBICRTIHRDEM AR EL
TERBEEDEL /o Fo MBPRBREZE BREFR TCORKLGE ERNNODMEREEDT Ay
2arOERICEFEFNELLE.

RIEFBIEMEMREEL CBFMERRERBIC T I/OT S AFVIREDBHI TR
TAFFREICHEDOTVET  RECOHAFME CREFEFERNOERZRIEL TVWT.Ih
ETORBPARDAYSEBLELTOET,

AELTEOBFMAECBL TEREN - BENERBERDED TEEEREEDINDH
#HERDEONDIEERVET,

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

Currently | work on the development of in-situ measurement techniques of microplastics and
marine particles at the Japan Agency for Marine-Earth Science and Technology as a part of an
international joint project.
What | learnt in classes is vital for this project, and the sea-going experiences strongly helped in
developing a device fit for deployment in the open sea. On top of that, the connections with
researchers as well as companies from various fields proved invaluable for this multidisciplinary
project.

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

IR RDERZFEL AKRZRLVABH TRFFREICOVTREUEL . 4EREDE
BDFOMAICFRDIEODIEL D  AFBCIIBIREDERDOIREL T<NBD7/chiEFIC
DOWTESRVHHFEBRT I 5 ENTEERL T,

FEBISAREMIC AL IREES > HR—IL TEHAORALRBEOMOEIRZHME NS
ABHEIHELTRVET SV HR—INIBEED— AR TT D THFROFENE 2R
CBDEBRG THEEREXTVSRFTY,

BFRNREAIZEENLED T CHD/OELEEE TED TOIMELHEZ DY FRALE
BDEREICTONTOET K MFRDANLPEREEEDOIRROZ Ve AR EITH
BLIEWARIAER CREL CFELREEDIEN TEHERNVET,

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. 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 govern-
ment 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.

Messages

from Graduate Students and Alumni

20145 EELREET
EfRaHRAETFAFI R

BFRREICEIRD DY) JBO I EEBREND DR COREBRUEL LKL 7. BERITEFY
BREDEE - TEHNROEDMS TR F—PIRIEME BFBRGERAVDTFICOI) RitR
DFEMBICH L TRABERDPOT TO—F§ 2FFZeF R EDN TERLc MERIBOEKICT
KU THIVKRZRNDRA LR ERL HEEHMENICREHEDDHIEN TR,

RTESEM - HAFRRICEDDERICHE . FICFPSOLE DFAINF LA R DFRET &
BEIHEDOTCOET AF IR F—FEREREMBEORDYDIRLOTND/IcH AFHTHE
ATELEDSRBAEDSNDIRRIEEE L TOET

ERROFTNBEPEBEBL (BROTESPEREDH ELMAFTTIHLET . DX
DBIYNT =TI DRI DI EOBHD—DTHY IBFREP IR F—RIFEV\DfeT —VICE
EKDHDHNEAFL TCERNIEEHEDOLET .

| chose this department because | was interested in ocean development. Lectures cover a
wide range of fields from science and engineering such as physical oceanography to environ-
ment 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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NTEFRIRICBEOD DY AFROELRENEZ LKL /o Bt AR EMRICIEDY.
BECEAILANBADRENICER TEDIEARET HEBICRITIHDEAMEBREL TRERZED
KT &Ko B EPERER TOERBE [ERNDOMAEBEDT 1 ANy 3> OERICEE
NELRESS I ERMEMARBEL TTSAFVIREDBHRF AT HFERRICEDOT
WET . BRNOEBEDHBME TRIEBMERRANOERERIEL TOT.INETOREP A
ROXTEEBLREUTOET,

I majored in Environmental Sciences in undergraduate school of Arts and Sciences, the
University of Tokyo. Currently, | am conducting research about modeling of ocean plastic. At
OTPE, students enjoy vast freedom to choose courses from basically any category accord-
ing to their own need. This is crucial, since ocean environmental issues usually involve
multiple systems. OTPE professors also engage in an extensive range of academic activities.
With the guidance of my supervisor and generous help from tutors in my lab, | was able to
publish and present my research in academic conference during the first month of my master
program. | really look forward to future opportunities to go to foreign exchange programs and
field trips on ocean.

I would recommend OTPE to anyone who wants to conduct interdisciplinary research in a
diverse and international atmosphere.

FNFERY M EBRLIESAME AL T EROBREBEFORYMNAUV) ZERHIERY
BV AT LDMF L TWET AUVEEREL TOEKE P CIE TERDI o/ BRERAZBEL
TOET  EEDPRUEESDCSPIRER CRFEDBIE T 2060F H— AR Z1—hIIILERRY
BF LRNEBICEBFREDPRDBELAMIDTHAORFZOTFEHZFEL Rt DBEHO
RY MM TEBRRICHEDVEL I BFORY M ERICMEL IOV ER WV ARFBUCAZE ()
TELEL BE— ABDFRESPMRE  TRLMITHER. Z<OBFRE EELEHLRE EE
NICBRIBE TR BIAA TOET A EE—REICIBICRADAERM DM ELEL LD

At the OTPE program, | study the system to operate multiple autonomous underwater vehicles
(AUV) using the latest robotics, information processing technologies and sensing technologies.
Our laboratory pursues the development of new systems for underwater observations which
technical divers and research vessels cannot do. Underwater observation is a necessary step
to accomplish all sorts of offshore projects such as the “Life below water” which is one of the
SDGs promoted by the UN, and the offshore renewable energy powerplant which is one of the
solutions to the carbon neutrality. | completed an undergraduate engineering program in North
America and worked at an underwater robotics company there. | have joined this program to
take the development of such technologies to the next level. The program provides access to
the world-leading professors, researchers, and state-of-the-art research facilities, as well as
opportunities of many offshore experiments and industry-government-academia collaborations. |
am receiving an excellent education and gaining an exciting research experience here. We look
forward to studying ocean engineering together with you!

Messages

from Graduate Students and Alumni
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Fe ABRIEEEICEOTIBICEENTLRIECTHHERVET . LEDHD LB DR\
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DOFT.BEOEKE IO TOUVDVELEREEEREXDIEN TEDERNET,

| am studying structural sensing in doctoral course of this department. In my master's course,
I was belonging to school of engineering, 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 attractive
research fields.

| suppose this department provides an optimal environment for students. There are fewer
students relatively, and we have a good communication with teachers. We also interact with
people across laboratories. Various opportunities 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.

NI EBDOIRZET (UB) RAENZICRIREF S ZEEMAICE M ELRIETOZTNICEL
TREO/ZVWERV. BB RUCER LR/ ETRIETIIRERFNZERVTBIE T ZBRLKSR
FTRICBE T DMEICI AL L 72 ZOMADEBVERL  FLREANDEZOROEL /. 4
B CIRIEEHBEOMOBIEED T T E2RRRBEBERFROIE TEOVEL L MIETLIE
BICEFLWKEDTRHBYEEAD EDD EFLW /& ETDOEATPEL EERENVEEL T
ES N

LB CIEBF LRI ODVWTRIASKEOMA T D ED TERT JBF LEHAHWLRAENZRIC
BEEPEHODPHNUS BOEFRICARZL TELESTTH?

I have been interested in (Computational) Fluid Dynamics since | took an undergraduate class
onit. lused it for my bachelor thesis research, and | entered OTPE to learn about it. In the master
course | conducted a research on sub-seabed CCS (Carbon dioxide Capture and Storage), using
CFD. | found it is interesting, so | decided to enter the doctoral course. In OTPE, thanks to my
supervisor, | have precious experiences such as presentations in conferences. No research
always goes well, but | feel mine is very interesting especially when it goes well.

In OTPE you can learn and study on ocean engineering. Why don't you enter OTPE if you are
interested in ocean engineering or fluid dynamics?
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Career Options after Graduation

. Master/PhD Class of 2017
Business

Heavy Industry

Master/PhD Class of 2018

Transportation

Mechanical industry, RANSUEISTIRN
Electronics and
Construction

Transportation

Equipment

Chemical Industry

Information and
Consulting

Finance and insurance

Trading company and
advertising

Government Agencies,
Government Laboratories
and Foundations

Others

Business

Heavy Industry

Transportation

Electronics and
Construction

Transportation
Equipment

Chemical Industry

Information and

Consulting

Trading company and
advertising

and Foundations

ber of ber of
Workplace Workplace ey
e Japan Marine United Corporation 1 ® Japan Marine United Corporation 3
o NIPPON STEEL & SUMITOMO METAL CORPORATION
e Kubota Corporation o NEC Corporation
e Obayashi Corporation e Fujitsu Limited
e Mitsubishi Electric Corporation
e Kawada Robotics Corporation 7 o JGC CORPORATION 6
e Fanuc Corporation e Chiyoda Corporation
e Hitachi-dohnson Controls Air Conditioning, Inc., e JFE Engineering Corporation
e Ecoh Corporation
® Toyota Industries Corporation 1 ® Honda Motor Co., Ltd. |
® JXTG Nippon Qil & Energy Corporation o NIPPON GAS CO., LTD.
RV N0 ETEA o JX Nippon Oil & Gas Exploration Corporation 3 ® INPEX CORPORATION 4
e Japan Renewable Energy Corporation
e Google e Nomura Research Institute, Ltd.
e Works Applications Co., Ltd. ® JX NIPPON INFORMATION TECHNOLOGY CO.,LTD.
® The Japan Research Institute, Limited e Hitachi Solutions, Ltd.
e Meitec Corporation 5 o NTT FACILITIES, INC. 7
e InterRisk Research Institute & Consulting ® The Procter&Gamble Company of Japan Limited
o WILLTEC Co,, Ltd.
o IRl Research Associates, Inc.
o Class NK
e Urban Renaissance Agency 3
e Project Researcher of the University of Tokyo 4 e Ph.D. Program overseas
e Ph.D. Program e University faculty 3
Master/PhD Class of 2019 Master/PhD Class of 2020
ber of ber of
Workplace ey Workplace ey
e Japan Marine United Corporation ) e Mitsui Engineering & Shipbuilding Co., Ltd. 1
o Mitsubishi Shipbuilding Co., Ltd.
e NYK Line >
e Monohakobi Technology Institute
AECUENLCUET Al o TOYOTA ENERGY SOLUTIONS INC. 5 | #KOHOKU KOGYO Co. Lid. o
e Sony Corporation ® SUGITA CONSTRUCTION CORPORATION
e Honda Motor Co., Ltd. 1
© TOHO GAS Co., Ltd. o INPEX CORPORATION
RESV el M= @ JXTG Nippon Oil & Energy Corporation 3 ® JAPEX 3
e MODEC, Inc. e ENEOS
® The Procter&Gamble Company of Japan Limited 1
o Nomura Research Institute, Ltd. e Simplex Inc.
e Mitsubishi Research Institute, Inc. ® Amazon Japan
e Simplex Inc. e \Mizuho Research & Technologies, Ltd
e Trend Micro Incorporated 3
® ORSO Inc. 9
e Nippon Telegraph and Telephone Corporation
e Rakuten, Inc.
o MS&AD InterRisk Research & Consulting, Inc.
® ECOH CORPORATION
ISaElel-X-Talo MIp S0 =1alet=4 ® Sumitomo Mitsui DS Asset Management Company, Limited 1
eV P :Eae-ol @ National Maritime Research institute o Class NK
(eI NI EAEEN o U.S. Naval Ship Repair Facility and Japan Regional 2 2
Maintenance Center, Yokosuka, Japan
o Ph.D Course o Kyodo News
® Research Student 2 e Ph.D Course 4

Others

e Project Researcher of the University of Tokyo
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20224E % o Kai\:‘l B :‘#E Admission information for the academic year 2022

BRIBEMIINT [BEER— L= ] TTHERT I, Please check the Departmental website for the possible updates.
[AGEEZA : HRI0HRER] [ Schedule A: Special Oral Exam ]
BT A PSS A () A A SR § BHE | Eligible applicant | Applicants with outstanding academic record and wish to enter this

department as their first preference.
ZAR BL104E2E

HiERHARE 2021F58208 (K) ~58268 (K)

| Quota | around 10 students

| Application Period | May 20 (Thu) to May 26 (Wed), 2021

HEH 2021F7A3H (&
- /5\7%bt%ti—ﬂ;‘)\%fﬁ@%éﬂgfﬁ%ﬁﬁaﬁfﬁ | Entrance Examination| July 3 (Sat), 2021
- BERLED OB IFT AR ZTZERTED, - Successful examinee will be exempted from the ordinary exam.

- Those who fail are still eligible to take the ordinary exam.

[AFBEA | —iRAR - HEAFHHEE]

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

IR | 202156898 CK)~6R17H(K) [ Application Period | Jun 9 (Wed) to Jun 17 (Thu), 2021
SRHE Bt : TaRHER. DER | Examination | Master : Written Examination, Oral Examination
Bt FEER. DR Doctor : Written Examination, Oral Examination
NEHRIEBUR— ANR— BT B, *The further information will be announced on the website of OTPE.
20214%8816H (B)~8819H (k) |Examination schedule| Aug 16 (Mon) to Aug 19 (Thu), 2021
AL B IR — AN — TR 5. *The further information will be announced on the website of OTPE.

@\ RAEBHIRICHIET .

@ LEBERIE. BBICKVERBICRDIEDHY)ET DT, FHEEA MBI FMERA—LX—20
[AGRBIRIITSEELTLEEL,  hitp//www . k.u-tokyo.ac.jp/

@FHiIE. RRAE AL BEEAI AR 2R R OFEFTEER 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, the University of Tokyo

SP=MARS - .
ASHAE Guidance Information
48278 (X) 16:30~ Ao SLEHAR April 27 (Tue)  16:30~ Online Departmental Admissions Briefing
5A8H (%) FZA BIESMRRSESBAS . Division of Environmental
S B AT A May 8 (Sat) Online Studies Briefing
14:00~ E e EAEES 14:00~ Online Departmental Admissions Briefing

[=] it (]

® Refer to the Departmental website for the details of the Departmental Guidance
@ EWEASEEMIE . EUUR— LN—U AFBEEBERET E M 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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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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