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The goal is
graduates

21st centu
the oceans

Greetings

Our goal is to develop a better relationship between the ocean and mankind by leading industrialization of marine
technologies and implementation of marine policy through research and education.

The ocean, which covers over 70% of the Earth’s surface, affects the climate through the exchange of heat, momen-
tum, and gases (materials), such as water vapor and carbon dioxide, in the surface, and through the global circulation
of seawater in thousands of meters deep. The ocean is a huge source of food, minerals, fossil fuels, and renewable
energy. In addition, it is used as routes to transport a large amount of goods.

While people are not able to easily access most parts of the ocean especially the polar areas and deep sea, the ocean
will offer opportunities to enjoy the richness and explore a new frontier to a large extent if you have professional
knowledges and advanced technologies. In the department of ocean technology, policy, and environment (OTPE), R&D
projects on ocean observation using robots and loT, environment evaluation using numerical models and data-driven
approaches, development of ocean renewable energies and resources with a holistic engineering approach, autono-
mous and unmanned systems, are ongoing.

In addition to technological issues, bringing enlightenment and developing policies to harmonize the development and
environment in the ocean are important. Inconsiderate activities, such as overhunting or overdevelopment, in the
ocean cause the reduction of fishery resources and environmental pollution will ruin not only the ecosystem of the
earth but also the future of mankind. This happens even if you know that the ocean is the important place for our lives
and economy. International and interdisciplinary projects and collabora-

tive activities with local communities become opportunities to be aware

of the importance of holistic perspective to recognize problems to be

addressed and coordination of various interests and policies.

OTPE faculty and staffs are leading and supporting the advanced
research projects and activities in the field of ocean and environmental
technology for an achievement of our goal, respectively. Our graduates
are active in various fields, based on the ability to think independently
and cooperate to drive things, which they learn here. We hope that you
have interest in our education program and research projects, and then
we look forward to your admission and cooperation.

BFRMREFEN EXR
M &
Department Head, Department

of Ocean Technology, Policy,
and Environment

Hideaki Murayama
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*glia) Ew Aim of the Department ﬁ!}o)ﬁm Research Groups and Laboratories

B EOFAL RO IR PRENEERRIE DD BHIELORHPEEORAEICFSTS B B TR IS S EEIN nepartment of Ocean Technology, Policy, and Environment
BE - MRGHZEEILTEIIE.
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. =, ~ —_ = U= . 24
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The program acquaints students with ocean technology policy, marine resource development, marine energy utilization, marine Seabed Resource Development

BEEEVATLERE
Ocean Industrial Science and Technology
EBIFERIXINF—TI25E5

Ocean Resource and Energy

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

tion of marine environments.

aﬁ ° mﬁwwg Academic and Research Programs

B REEYERI. #HRMISEALODHBIXNE— - EiF - BEOREPEELL LIRS OEIERE o EEIRIBAIR Y HE | BERRTTVTRAPAY e | EFRESATLERG

DEFRIC, BEDNBRLREERLLIHILEHER. BELRREBUNSELLHPOXBRRICHAT 5 LHOBEH Ocean Environment Group I SEEEYESSE
REELTULET,

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

Applied Physical Oceanography

The department promotes research and education that lead to finding solutions of global environmental concerns such as climate change ﬁﬁm*wfgiﬁfu5&@5@3@@_&&3‘Cff'%@*lﬁ%ﬁ*&ﬂ@‘Ufﬁé@ EIMEEEREERT 5. o REEANLOBERROOWFREEE T UL,
and shortages of energy, resources and food. Marine environment plays a pivotal role and therefore, its utilization and preservation is key. HELT BT TREREE AT LEMRT 2.

Our aim is to reinforce decision making for ocean utilization and marine environment creation by integrating current scientific knowledge and
develop value-added information. Environmental impact assessment system will be established to accelerate environmentally-conscious
ocean development through modeling of the standalone and integrated marine environments.

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

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

Underwater Information System

. *i%%%(:cfé?tﬁﬁﬁ-E&%-E#-iﬁiﬁd)ﬂﬁmﬂﬁt . *ﬁﬁjjU:\'—J_aL\TEE{jJ\E,Eaa)ﬁaiﬁﬁﬁﬁ BEIRDBREBRBROBEDS LYYV T ERIMERET B, EERIMEAERID S D 11585
Our aim is to advance marine sensor technologies for the ocean surface, ocean interior, and sea bottom. Our professors are jointly appointed
gy
ﬁﬁ’&iﬁﬁbﬂi'&'o @thjféﬁﬁﬁbi'd'o with the Institute of Industrial Sciences.
A comprehensive view of technology, policy, industry, In depth skills in ocean technology fostered from the
and environment necessary for social implementation. basics in the graduate school curriculum.

B ChhoOEE A BB RN LTS5 E B ERCERT 5HOBHErIE - EEE - EH OEEMAFARS AT LHWE | FFRARATASE | SRFANRETESE
?&53%73 ’&%ﬁﬁbij'o tz*)b’iﬁﬁﬁbiﬂ'o Marine Research and Development System Group

. . ) ) . ARETIEBRONTVRRBHTORA ARHAERTOYI1L -3V GEDKREBL T ARRGEFERA V21— aVIC L2 MKRBRENRVES,
Ability to handle advanced technologies necessary to International, practical and state-of-art skills to play an (1) S5 PR B e & (D eS8

lead the future of ocean utilization. active role in the world.

Our aim is to engage in global observational and simulation research through unique opportunities at Japan Agency for Marine-Earth Science
and Technology (JAMSTEC) using their extensive ocean observations and simulations. This is a joint program with JAMSTEC.

BB ELDBFRM

Fundamentals of Ocean Technology

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

BEFMAICED
ANBEEFERD
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Metocean fundamentals for Engineers Advanced Ocean Technology Ei}g . I*} l/:r:_ g *SI_ ﬂi’,ﬂ?lﬁiﬁﬁ:ﬂ%ﬁ ﬁéf’t\ ;ﬁ{bt%ﬁ&%@
}?ﬁ‘ﬁ%ﬂi Resource and energy Food resources Global environment Safety and security ﬁuﬂ:‘.
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Social Implementation of Ocean Technology . 5&532*%;@*1*4 . Marine Robotics and Sensing ~¥;§§Iﬁi§i%$1& EB%E;% BLT E(;vtvhzc(lz\:]eilggzw;?égf
BRI AT LG Matertal anQ cean Systems o o" EERBETUY ent o Ocean Tecnology. Polcy. and Environment EFiEE irvver of numan
Ocean Utilization Systems Marine Environmental Modelling International Collaboration Ziurr\wlgsa o fiuman
& Bridging Industry and
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Ocean Resource and Energy Marine Environment Systems
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s 0y ,— = Ocean M=
BERERY T LR 8 IY:pe 2k il i ;
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International and state-of-art skills i i eabed Resource Development )
I I Practical exercises ﬁﬁﬂ‘]ﬁ*—mj&ﬁ
$Wi§}%$ﬂﬁ Sustainable food supply
Y Ny = > N = o= ) MRS LT
FRRMIE T HEXE T BT R FEEBANT e ooy BETSATIR | [ e
Theory on Ship Propulsive Performance Special lecture on experimental Internal Crgss_cut/iil?g co 2 'tEt'z$b'l‘ 11
methodology of ocean technology and SR s - organization Ocean Alliance 2 concentration stabilization
= - . = i A8 HEER - 25 SRR
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Special Fl,‘oel%yraengn]zgsiergg;‘éﬁ?nomgy' /ﬂﬁl‘:?iﬁfﬂiﬁiﬁ—?—jn /17 I\I; ]I Ocean Remote Sensing a\mate Prediction an"‘d Its Application Eﬁo)fﬁ/ﬁ .
Project on Oé:eEan Technology, Policy, BRISYNIA—LVATLE SEEIBIEERIS Revival of Satoumi
Sp— s, A — an nvironment Und ter Platf Syst M. t ob: it | h yb
E{E;ﬁ;¥ﬁ%ﬂﬁ7ﬂma7h N ni er.\;va er a o:rm y_s em'\i foirt\ﬂz Zﬂr\c/\tl"gﬂoﬂgeegﬂo servational researci ﬂﬁ.ﬁﬁ
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Brazil-Japan Collaborative Program on Iﬂ/¥E—E¥%i&/§E Underwater Information System Education / Research Wjﬁ{'ﬂl—iﬁ‘/&

Naval Architecture and Offshore Practical Exercise on Ocean Industry

g K Disaster prevention and mitigation
Engineering
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]
< : a I I I l I S I I | e OTPE students enjoy the lectures that cover a wide range of topics. The research
is generally conducted with the advanced equipment. Fantastic opportunities of the

field works are also available.
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Ken TAKAGI
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takagi@edu.k.u-tokyo.ac.jp

BB INBGRS 72 5

Ocean Technology Policy

RO EEZ AR DE LIS DB FERMDAARAETVERICEIEL VI,

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

BHOEDARBEEZICIFEIKILER P AZ > N RL—RREDEFRP IR F—DHFEDPMON TWET . £ ¥ EEA
FE M - BRARBREDBERIXINF—DOBEICHFBTEELRY, SOICHEAREFRBLEICFIBTIE BHPED
BRBERRENCOER TIET.

AMBZETlIE. NSO EEMZTERDP B EREEL THRILEI BB /O DBERMBEREINER - REJHIEEBIZEELT
WET . BERMBR CTROEBERIEFEDOHORELDFEMER L UARKODRZEZTRTHIETT . DI BFE
MR T OMRMERZESITL. BERDFEMOREEZITOREORETFAILET .
BRI O3 DOMEEITNET,

1 BAREE
2 F FRANARS AT AICETHME
3 Crew Transfer VesselDEgg

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

BEERY AT LERH

Ocean Industrial Science and Technology

MUVWCEFERI AT L] DHERREHELET,

System Innovation and Social Implementation for Ocean Development.

BEDPBTHIXIINF— - BRVEBRMINRORT > IvILERTT HICIE MNP BFEOERSMERELEDIC, R
I EER T S EEL DRK/DPBETT . AMKETIE NEEEOS VEFRIRICE O TEMIL - KRBT D
BERFEET AT LELTRAMIRBFERS AT LORIKICKOONZDEK - B - HEE - F8EEEMNICRD -
BITBHIETAIN—2aV%&MRT 2 EEBHELTVET . FICEFRETIIEDFORMEHRZI) ANBHSRE
TR TV ZEDPRATHY BFLZEEBELLBDE. T —EY A TV ARH BT D VTV AT LD BRI E
FRECMESEDIMIVAETICRUBATOET . BEMARNSY 7 ELT MAENXECCSY AT A KIKRIBRIZ AT
LOBFTRET —SB T INONA ZHRE . BFRE AT LR BFOV AT VI ARG AV — - RED
BHRRRBENDOIAFTIVA YT —TE [IRBROMETH - EERROECDREICIRIBATNET,

*CCS: CO2 [Blx-fr&

Commercialization, together with further technology development, is inevitable to secure sustainable
ocean development with scale. Our lab aims to accelerate innovation by managing the complexity of ocean
development systems under socio-technical uncertainty through systems approach. One key strategy is
systems innovation by integrating cutting-edge technologies from different fields and applying them to ocean
development. We focus on the fusion of ocean engineering, our core competence, and new technologies, such
as data science and sensing systems, for its sound application in the harsh ocean environment. Specific
research topics are Offshore CCS with CO2 shipping, ultra-deepwater drilling, bayesian grey-box modeling,
offshore system design, offshore logistics design, dynamics of subsea line structures, subsea engineering, and
metocean research.

*CCS: CO2 Capture and Storage

frffEAVWSRACCSOIYET R
Concept of Offshore CCS with ship
transportation

REFZBZERAUCERES®RA
Drilling anomaly detection based on Convolutional
Autoenconder

B I 0 2
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Hideaki MURAYAMA

PRI e Bz

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

BFEEBR AT LERH

Marine Technology Devices and Smart Systems

mANE - BRILBFRFE - FEOBELLD
1BEY - EhEE - ORYPOFMICITHEEZERLTVEXT

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

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

We are developing marine technology devices and integrated systems to form smart structures, in order for
autonomous systems and decarbonization in marine transportation. A smart structure with sensor networks,
processors and actuators has an ability to know the conditions of itself and around it, and to adapt them in real
time for more efficient and safe operation, as a human being with nerve networks and a brain does. In addi-
tion, lightweight and strong structures/actuators enhance the ability. We are studying on fiber-optic sensor
networks with high accuracy and resolution, diagnosis/prognosis techniques based on inverse analysis or
artificial intelligence, and lightweight materials/structures made from carbon fibers to apply them to not only
offshore structures and marine vessels but also aircrafts, space vehicles, infrastructures, and robots. Our goal
is to create novel technologies for ocean exploration based on smart structures.

HHIMAEEEY R T LADTHDTIZIVY A Vi DR F
Digital Twin for Smart Ship Structures

K77\ ERWRREY YT (RY—Nr—T)L)

Shape sensing by fiber-optic sensors (smart cables)

BEEREIANF—I¥725H

Ocean Resource and Energy

BiEIRIF—HEERRIERRE O RICE T T U LEEFI A -
BEI AT LOBEZE{TOTVET,

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

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

Aiming at developing new types of resources and energies with small negative environmental impact, our
laboratory conducts researches on realization of ocean renewable energy such as offshore wind, ocean
current, tide, thermal, wave, and solar energies that are now being actively investigated in the world. We also
perform researches on development of natural resources and natural gas storage system in the deep ocean.
We propose technology demonstration projects of ocean renewable energy and ocean resource, as well as
developing state-of-the-art core technologies of offshore platform such as motion response and vortex-in-
duced motion (VIM) of floating structures, vortex-induced vibration (VIV) of underwater line structure, station-
keeping, and material characteristics.

SMW 7 RV R MR A—BSZ =3 FRE
(BEH)

FELEVAYRTZF—LICBFBMERAA—Y WEFONFERYI2L—YaY
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BIRERFARIEDEH

Seabed Resource Development

RKKFBEREROIFGEURSFAREZBRELET,

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

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

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

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

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

XFINA RL— D AT HEHERHT)

Toru SATO

e il %

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

BIFRIRET Y VRS ERTH

Marine Environmental Modeling and Synthesizing

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

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

AMRZETRATIMEBRREORGFEFEHELLANS AT LOAVETMEYZBRICIAREITOET . ZD72HIC
RIBREOMWIE - L% - ARFNET VI ELOENODMANICEIDRREFE T AT AT LR RIEUAIIRI XY
NOFIRICKDUHEHERBR S AT LAOEEETV. EORBAMS AT LOEVHFEEFRFEEGOTEATVEET,
MAEXIRIELCO2 BF - BEMFTBORIBEZETE. XN\ RL—NEBBHREBEROME . HANANL—hDE
B - AERET VT NARL—NERWeCO2 B ITE CBFEMAD CO2 FEET L ORECBEBFRRT ZAF
VI ZHDE ERIUEDIRFED HVET .

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, the effects of CO2 on marine biota, and offshore recov-
ery of floating marine plastic debris.

BRARETSHDF LEET WREILBATDCO2/\1 KL —NE

Concentrated offshore area of Y2alb—y3ay

floating large plastic debris Simulation of CO2 hydrate formation

within a pore space of sand grains
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BFRIRY AT LEREH

Marine Environment Systems

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

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

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

ERROVI2L—YaV (BEREOBEETIL)

Ecosystem modeling and simulation ( modeling of fish behavior )

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

BEREBEDIOOKEEYZ2L—Y

Fishery simulator to vitalize coastal fisheries

Tsubasa KODAIRA

/N B

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

Takuji WASEDA

HiiH B2/ =z

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

I RiBFIRFE R

Applied Physical Oceanography

BOTEZHSKEIINIE, BEFERAT DT EIFLRIEL
ThZ(EBFOFIAEFRZICRAS NS EFBREANHLTVET,

Sustainable ocean development cannot be achieved without a strong knowledge of the rele-
vant physics. Our mission is to better understand the mechanisms and processes that affect
the ocean and to make use of this knowledge in ocean utilization and protection.

EFEMIEGZOFR . TR B TORIENMRZ TEMNICERL CE Y JBFEBAR B LR Z NS AIC RIS
PEAN KB TEKE BEET IV EERLETEONEMRZERNICREET 2 EICMA (TIlEER e TRz —
A —/N—*DOFEBINICEEL SRMDOHAT. BRI R F—DRRE X R OB FICRIL TAHIEZBERLET E28
NHEMRDOEBR Pt - IHBRZEDITOTCVWET JBRC THE T DB TORR BK - BFHEER. EXT5E
B BEESET CORSVE R RBEER. 8BRS RITIVE JRE2 T HIBOREICHRE L ET . JBF
BHRZREMICIBVCAT2ZENT—ILTY,

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

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

Waves propagating in the ice-covered Arctic A wave-tank placed in a low-temperature
Ocean(Mirai cruise, 2018) room.




B H N\ N\ o i

16

BEVE—ME IV TERH

Ocean Remote Sensing

VE—MEVYVIICEDBHREAE
BFBERRIRILF—FIRICET SAARRAREZITOTNET,

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

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

The ocean has always been in constant flux. Cause of
ocean fluctuation vary : sea surface wind, sea-level
pressures, seawater density, and topography. States of
oceanic fluctuation are generally represented by flow such
as ocean current and tidal current, and waves that express
sea surface configuration. Everything in the ocean drifts and
oscillates under the influence of waves and flows. Ocean
engineering starts from understanding oceanic fluctuation
and eventually assesses their influence. Main areas of the
laboratory research are measurement of sea surface physi-
cal phenomena such as wave, wind, sea level, and sea ice by
using microwave pulse Doppler radar, dynamics of floating
and underwater line structure, and development of ocean
renewable energy systems. Field experiment of remote
sensing of sea surface by using microwave radars, and R&D
and demonstration of ocean renewable energy utilization
systems have been conducted at offshore of Hiratsuka city
in Sagami-bay, Namie town of Fukushima prefecture, Kuji - )
city of lwate prefecture, Monbetsu city of Hokkaido govern- Bt e
ment. Systems

Toshihiro MAKI

B BE s

maki@iis.u-tokyo.ac.jp

BRI YT A—LI AT LERE

Underwater Platform Systems

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

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

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

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

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

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

KiBERERAUV MONACA
AUV MONACA for under ice survey

PR Sl H N\ N\ b i
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Yusuke YOKOTA
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B BIRIGHR AT LEREHF

Underwater Information System

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

We conduct research about underwater and seafloor observation technology and the sophistication of
marine information systems through the development of data system and sea surface platforms.

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

In the 21st century, the density and transmission speed of information surrounding our society has
increased, while the underwater and the seafloor observations and the sophistication of the information trans-
mission remain issues. Underwater information, seafloor topography information, and underwater/seafloor
positioning are closely related to our daily lives, resource development, disaster prevention, etc., and
high-speed and high-density information collections are required. In our laboratory, by using UAV, aircraft,
satellite observation, next-generation measurement technology, etc., we are conducting research and devel-
opment about high-precision seafloor positioning observation technology, bathymetry measurement tech-
nology, underwater environment measurement technology, aggregation of observation information,
construction of data system, and satellite utilization. We are also conducting actual ocean observations and
experiments, such as UAV ocean observation experiments, satellite positioning with lasers, and actual observa-
tions for the precise seafloor positioning, as shown in the photographs.

BEMREBENCHEVSNSBER

Seafloor stations for seafloor positioning observation

UAVIE BRI ORERDIR T

UAV ocean observation experiment

BEL—Y—REORBROKF

Experiment of satellite laser ranging

Takashi KIKUCHI

A B e

takashik@jamstec.go.jp

BIFRIRAANE DI

Marine environment observational research for the Arctic Ocean

EEEIC &> TRZEICSEITL TV S ILE B DiEIK
RUBFMERNERIEE(LZASHICT HDMAZITOTLET,

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

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

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

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

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

LB 1FBCTD/HRAKEA
CEFIIRFRIEA 350\ 2009 FATELD)

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

LB OB EDEMHE L DRKE

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

B B~ 5\ S S
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RETMHRARAS 70y = 7 DFBIT

SOEBLWRIRIBERZRHT D18, Research Projects
RERFHEZDRARARZTOTLNET,

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

SUEE B B L OTUERE IR HRICKELFEZRIEILET . FHNREV A OBENOMICEH. BAPT 7 DKES
DOMIFEBEEFRAT AT =—Z3, T Z—Z3bEEPAUNFLAAR—ILIBREVOLETEE—NOFEEZITE
T COBBTEREEDORIEMENDBREER LT RIS ALBIE BDRDPOBTFICOILARUERB &R T —2%k
M AKUEFREETT VMV TMHEL TOET . ZORBIBETT IV BFPERORYIEBREZERMICEIR TS
R TR PRYEDTER S ET AT HIENTEET . BERB DU M BT EEIERT HEICNA. [ERBDORTE
BEANOHEBERNDEOLMADENTT . [IESBFICHITD/NRRBIZOEERERIEBFEREDOTRICENTD
EZRRTHRHEDPU TR BFEREEICEVTHOERIRVET,
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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 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.
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KepF B R

Floating Type Ocean Current Turbine System
NEDO - IHI

=K 2 8%  Professor Ken Takagi

EELXR)IVF—TARERE, BELIRIVF—FKEI AT LAFEIHHRZ
/KA E T B A E

WEZBEICHEENZRZDPEITER - BRCENSEORREEELRIIF—Z2BL TOWET A THEBITI.BPEDEEZDO KX
TEBHTHURMNEFEDBEFI RN F—HERICIZTFELROVAZHDRZRELEEBEFIRINF—TT BARIRILF—IEET -
BNREEBRBDE BEFDDEWEELEIXINF =TI D MMNETCERBUDECHREETEEINTODRRICERNDEE
FREABTELRITNIERYER A £/ B#mRE CTlEACE200mL EARBELRIFNIREYEEA . COLOBREEDO T THEIAN
20/ kKWhLI N 2RI T 2/7=DICHRAE HL =HDEEBEIAEOI Y —> 7 LI BRICERE T 20 DRTARTIFIE
EYEEBRDT D DERBRA T TV ADBR G R IKF R ERN BREEREZIRELEL/Z MEEEIZ. NEDOLIHIA 1 00Kk Wik
JONgA T OEBEAEBEEERLEL.

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.Last year, NEDO  an image sketch of floating current turbine system
and [HI conducted a 100kW prototype demonstration at sea.

TANA Fb—bPeHIRUL7=BIET "B LR RITHE

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

Bk B 2R, ST =i HHUR

Professor Toru Sato, Associate Professor Yoshihiro Konno

CO2/\A L —hETER(ICEE T DT R B KU
CO2/\A FU—NETEEICEE I BRI 5T

BETICHFELZCODIFEBEBREDHICAEM T 2C02/\1NL—NE B EIEENEREL S —ILBFRED _BILKZE
fir#(Carbon Capture and Storage: CCS) &R G DI EMPMFINET /NN — AT LZFBLIZZOFLLCCSD
BReEFEHEOHERIELTVET,

REEHEFEM R DOCO2NA NL—NEREBRRL BT MEREE I T 27c O DEARBRERMEL TOET . OIS KET —XEM T
W REICH BE T EREZERBUICBES 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

LB OMEEFIA. TDRKRDFEIRICIIDOABIC

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-

FHH £ iR, A BX ERER. J\VF & Ehl
Professor Takuji Waseda, Associate Professor Ryota Wada, Lecturer Tsubasa Kodaira
| &% - /8K - BHRTACIREMEZIBERORS

HFE BESRBOBKEBORBGRDICHOIRBEEEMBEL TR THZEPRERET VO TEEL /2 AURMEE I,
INETOALRENR/NF Y EANZBDMEICLLANT -0/ TOTREOBEPER 7 AU - 72 7EOBEEDI3~5E15aHE
ENET, TRHBMBDERN SN MRS DCOBFED D BRLBVET  Ihd BRI OREMER B IS D M A DR R ICSRIR
TE2HEERHITT.

ERBOMBERERIBT D72HICIE. TR - BROEDBKIBOFTHENSERT
FIRRRUTINABKDPMAICRIZT HEDIEEPMBERE D/ DMK LN TE
HRERVEADURETT  ATOY TN TIIARBICH T DMEMBICSIL SBIKDTFE
T 2BEICRHHNGBERR R OHR A AURIEMATAMICFE OREERDMAEEKFICET
HZEELRMREFBCVET  FL ATOYIIMIRIREEEOMRAEZECHRALLFO
FRARDPAN—ICEENTHY ABMBOMATIES AT LEEH I E2 RERBREOD
EDELTVET,

Integration of weather, sea ice, wave forecasts and Arctic Ocean route JtfE#ites / 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 ggi}\? kcing 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.

HEOMERANZZASD

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

| BBFAIE B DK E BRI DN E [US T KR TIERED SR BRAT
HAROEBERADELIEHL ZDBREINFIINOFICETHIET . 1956F (CRIiHR
BRI SR SN TR GRITRICAT DN  RIEE BN DOEEDP RS SN DEMICHE VT
MEHED &P OICRRABERT —2PBONTOWET . 207 0OY T/ N TR g ER R
BXIC K2 BKEVRI T — R DM IKB T OMAEER T — X OB OBKEBOD T ATHE
ICEBEBRA T —2OfFFEEL T RANEHEDOBKOREDIEES  Z OB XN XL
OERAZEIRL TOETBFRMRIEFERCTE HRBEHROBRNBIKBILESE [ICESmE
ETORBERL T IAMBATIROR A BRI BK R TBMRETROTVE e e
ER BAOET
Field observation of the Antarctic

Observatory Summer Corps where

Measurement and analysis of ice navigation performance of Shirase 27 G 2 o o

and sea ice characteristics around Showa station

Japan has a long history of Antarctic observations, dating back to 1910. Since the
formation of the Antarctic Regional Observation Corps in 1956, it has been conducted
continuously, and various observation data have been obtained mainly around Syowa
Station in Antarctica, where its impact on climate change is concerned. In this project, the
state of sea ice around Syowa Station will be grasped through analysis of sea ice
observation data by the Antarctic Area Observation Team, analysis of ship hull behavior
data in the ice sea, analysis of sea ice samples, and analysis of satellite observation data.
Aiming at elucidation of its fluctuation mechanism. The Department of Marine Technology 20124, BBME#tEEE#&ELL LS E,
and Environmental Studies conducts measurement and analysis of ship navigation »5~UI7Yy—CTRMEMICENS.
performance and research on sea ice and waves through voyage to Antarctica by the In 2012, headed for Showa Station

world's leading powerful icebreaker, Shirase. by helicopter from Shirase that was
unable to reach the shore.
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X2y FL—MEERICENTES 25957176
A7 MEEET IV

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

MH21-SHIEBRI Y —S 7 I

MH21-S R&D consortium

SEH =5 EHRE. A BX E8E

Associate Professor Yoshihiro Konno, Associate Professor Ryota Wada

AZUNARL—M(MH) FRICHAF SN DR ENIH R B DR EHICEEBL TR R MEHIC KRR AT LAPEED
JETMOBREBLFIL TV EmEERR T B/2DICI MR —AEWHEICIRA BT RERARE S AT LAEZDERICH
BLEMRAEPERHREDBRBREICBRI TV IEDNERETHD ARERMDA > ET IS a2 RMITED T2,
MHBEAFEICEE DA EEFMPEF ML EZME L THROET L OBEEED T S,

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

Interactive Concept Evaluation Model

AN Fb—MRARRFHRDME R HED
M-I B EIC IS U7 E 25T

Japan's Methane Hydrate R&D Program

(L% B/ 2R, SE =5 HEBUE Professor Toru Sato, Associate Professor Yoshihiro Konno

BPEBDBHDOALNARL—NEDOHRHEDHAZEET H2AELERMZRRT 52O AFEMEIL I D B
BOIBRICEFLZY NARL =MD BHAUCSOTNARL—"DPBEMLZYTHIEICEIDRERETEBRT 5V /OA
Tl —2—%FFEL ERERCR GE T 5KV REBBAERROX D ALOBRAZHATNET,

EDICABY A AERED DR EICEET BIcOICIE EEICHOTMFPEEDOMER 2 EEND OB B E CHRITT 2UEHDHY)
LT WRBEBEENT A NANL—NEDHZEZEEZIRET T 272 WIRFAREICHE I D BAMICHICEI O TRENRAISRRESN
TUWKBRZBRT 5 K HA BB B X ORBEL ORI FOREIBRELM T DREFANT I —2ERELTVET,

I RTA—IROFHERRLU/ATEEBET N ABEL KRAROEEFEH TR I2L—>a a7l T AR BRHMEICIN
UresB B IR EFRDIREZITV A ER O MZEEL 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.

BIETICHPE LRk ORRIE - SIRFEIC
B9 5tk

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

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

1Bk & B8R

Professor Toru Sato

Carbon dioxide Capture and Storage(CCS: ZEL RF DD BEEINERTRE) DEBICIT FFEHRASDCO2RE A
INDEBIFAAIR THD. AD—BETOEEBNSCODRHETDERDPREL BEICERBESNERDZ Y —DSED
WO DFNERAMLEBE . WERREMBXRERELRE DRHEBREZFET DIEDPKRBEERD, FI T EHROT SEH
BRAPOCOREMNBE REMEZHTE T DERIFERTETINZHREL 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.

EBREBERDCO2BAREAMIEOZER R N SEUERN ICHER LIcHEE D1 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-TyphoonD % EEFRRY % R

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

FigH =5 8%, JVF & BT

Professor Takuji Waseda, Lecturer Tsubasa Kodaira

| A NCBIF R R B E R BE(ERERRICO S foE e RIS DR R
MEGRERICHESEEZONDBIRIRRPERL TS, 201 8EOFRBEASEH P BAEKZEEDRBERZBEKIEEARA21
SOFEBITERRBICH LWV BRIEKT R - EIEPHEER T 2BO TEMBBRRKRTHY . BRDOFADBER LICIFERE
EABDOBRPVERUR THD. KRUBERDEEE - BT T v o AUTIFBERICINA CEERBOIKE. L CREDZRMIINT
BOBRROBBANRTNUDEREEEZONDD IRGEAFIFFEE TN AR TIETRR T ICH T DEREFEE /EREERIC
BT GEREBF A OREEEZ BRHCRTE Al fe i RBFEUR 7 O—~ Wave-Argo-Typhoon(WAT) DREFEZTT > TV 2,

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/ EMICH I E BRI DR ER
Testing Wave-Argo-Typhoon observation device
near Enoshima 25
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Combining Physics-based Model and Data Science for Ultra-deep Drilling
BEMAFEREEEOHEFME (2016~2021FE)
Japan Agency for Marine-Earth Science and Technology (FY2016-2021) Joint Research

A BX H##84%

Associate Professor Ryota Wada

| BROREIRHICHITHNIILIA TDY A F =D XCET DR

BRARBIOMERRICEVTBARERENOREFEDPEFOTNETH. 10,000mBORESZFONUIL/ A T2ABUV/IR
HITIE NI T OEAF I ADEE TERLEY RIS AT AMFKVEMBER ERLE T ERND DR LBRIBHIF XL —
2V OERBICIEIBEIFROU T2 LEBHEEDPBATT D EERICEZLY
SURRBIBRISBRONTOWBDEWDIRED HUET AWK TIE HZHF R EEHE
T—RERARERT HEHHEF EDBREICKYRREOERICHREATHE
ED

AMEOFHISL. NWFEET T CIRERRE LB F RO E RO
FANL =232 7 —AERBEBEEAL THEL TOKRICHYET RRIT> >
ZF7OHMERTIAL =AY BT INDARNEERLIETLARY I AT IPEE
BHMETILOBRICK) NFEETNET —EBRZORS O REMasIELT7T
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 =8 #E  Professor Takuji Waseda

HERFR AR R RE S E R R 23T H 704 = 4 (Science and Technology Research Partnership for Sustainable
Development, SATREPS)DUEDTH B[N L —FICBT2EHM L FREEHKE(OTEC) DRARICEDERFMLED=
HOERFAIRER LRI T — AT LDEE B IML TVWET  ZOSATREPS 7OV /N TIE N T Uy R AR DEFHI B *
BEEREH-OTEC) DXL —>FICHFHBEZERRL THY . RBTET) -2 TXILF— KK FLTHIEEZEDOR H#
EPEELHEINBDERFINTVET  AEDSIIL—TIE. Universiti Malaysia Terengganu&# 1L COTECOBEICMKE R
EEBR T —REMBLET LT O —TIERUMIOEEFT — 2 EINEL  Fe B ET IV AR L. EATIL—TT
KRR EET —RDHEBEDDICT =2 —/\E1L 5 i B RETMPTIREORGICRIITET.

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.

NL—Y 77— — OB
Schematic of the Malaysia Server

Web1>%—71—X
Web interface

AR dT—5DFl
An example of the visualized data

FE LR EDRTE

Development of a Floating Offshore Wind Turbine

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

45 #—HR JHEBUE  Associate Professor Shinichiro Hirabayashi
| R ETOF ERNDFEEY AT LAREHRF

DA EREEFHRIEEKE (EED) ICHFET 2F ERAN IR F—EREEH A TIAFRICROTEH DPELADENTFR
DOHORY)DEIGZHIGTEDEERNERF > CVET . — A BRRLBERIEF RN ERBISTIKRDRBDIENS BEICFR
BENFEOLICAFEZRET 53 NF LRAEORRDPUEICAVET SFHEF LAFREE-FE-RBRTHBHRSNE
PR GBAROR CTEMAERZEEERLET SEFFF LREREICIIIOEREHICE DN AT LAFHENERTT .

NEDOSEEMRE R ERFAIF LRNDRES AT LMK I TR EEEICEN R OFARYNERA I 2RANEE AT L
DMMFTEHEDDEEBIC BRI ATFHMREREHICE T HRET BT OTVET,

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.

X2 ZEELET Y RT7—LAICHITZMZER
AX—=IK
Figure 2
Conceptual image of ship drifting in floating
K1 N—=IBREE FREOM AV offshore wind farm
Figure 1
Conceptual image of barge-type floating
offshore wind turbine
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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

2016FEELREET
JrIN/RVYIFA TGRSR

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
ATECEDSRBEDESNDINREER L TNET,

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.

REORENVEFHREPBLETRE I XN T —DBICREDP DY X ELBBEIFEL
AMABFCLEDPATRICEZLEL . FROTOT T LDPRELTHY IR FHSEZL/IZAD
BECMREBLERDOZRIIENTEEL.

REEMEEOBF IO =7 U IRICTORFGRNF LR N REE T EL IR TS
EYDORE FRIKZEL TOET BFELRAIOBAADIEBRRE. TOVIIRNTRIAY
M T —REEGREF B TCREATRRA LR BERDPBAEFIED SN TNET,

ABRDT —X THHBFOFBERR NFIRFE P TR F—FREORRICH T SRHERICE
BEDPEL OB THY FLERELOFEHEHZ CGERICPUPVEHBADHHRHF TEDH
WET  BERDBVEHIERIFEFOEFARORAATHTUENDD TLEID,

| was interested in large-scale ocean development and renewable energy, so | entered this
major. Even though it was a different field from Precision Engineering in which | graduated as an
undergraduate, | was able to learn from the basics through lectures and research.

| am currently working in the Marine Engineering Department of a shipbuilding company, where
| am engaged in the design and development of various ocean structures, mainly floating offshore
wind turbines. In addition to ocean engineering, the knowledge and experience | gained from my
major in metocean, project management, and data analysis are utilized in my daily work.

The use and conservation of the oceans, which is the theme of my major, is a field that is sure
to attract increasing attention in the future as a way to solve environmental and energy
problems, and it is also a very challenging and interesting field that is still in its infancy. If you are
interested in this field, why don't you take the plunge into the marine world?

B HE Mk Bt - HF 4
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NTEFRIRICBEOD DY AFROELRENEZ LKL /o Bt AR EMRICIEDY.
BE CHEAILABDRBENICER TEDIEARET HEBICRIIHDEMEIREL TREREED
KT &Ko B EPERER TOERBE [ERNDOMAEBEDT 1 ANy 3> OERICEE
NELRESS I ERMEMARBEL TTSAFVIREDBHRF AT HFERRICEDOT
WET . BRNOEBEDHBME TRIEBMERRANOERERIEL TOT.INETOREP A
ROXTESEBLELTOET,

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
NIERE TMRICHT BIAATOE T A/ B E—HEICOBICRD DM OMEZLLL 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!
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In my master's and doctoral course, | am researching and developing on "Digital Twin", which
reproduces the state of ships in physical space in cyberspace. By the realization of a digital twin,
we can accurately understand the current state of ships in the ocean, where there are many
unknowns (uncertainties), and predict possible futures, enabling effective decision-making in line
with reality.

In the future, the field of ship and marine engineering will enter an unprecedented era in which
zero-emission ships that emit no CO2 will be required to achieve carbon neutrality. In such an era,
| feel that the knowledge learned in OTPE will be put to good use from various perspectives on
the ocean and the environment. Let's open up the future of the ocean together!

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

Business

Heavy Industry

Transportation

Mechanical industry,
Electronics and
Construction

Transportation
Equipment

Resources and Energy

Chemical Industry

Information and
Consulting

Finance and insurance

Trading company and

advertising

Government Agencies,

Government Laboratories
and Foundations

Others

Business

Heavy Industry

Transportation
Mechanical industry,

Electronics and
Construction

Transportation
Equipment

Resources and Energy

Chemical Industry

Information and

Consulting

Finance and insurance

Trading company and
advertising

Government Agencies,
Government Laboratories
and Foundations

Master/PhD Class of 2018

Master/PhD Class of 2019

Workplace Workplace “‘;";23{:*
® Japan Marine United Corporation 3 e Japan Marine United Corporation >
o NIPPON STEEL & SUMITOMO METAL CORPORATION e Mitsubishi Shipbuilding Co., Ltd.

o NEC Corporation
e Fujitsu Limited
:ygzugggp%gﬁ% ﬁorporaﬁon 6 |° TOYOTA ENERGY SOLUTIONS INC. 5
e Sony Corporation
e Chiyoda Corporation Y P
e JFE Engineering Corporation
e Honda Motor Co., Ltd. 1
o NIPPON GAS CO., LTD. ® TOHO GAS Co., Ltd.
o INPEX CORPORATION 4 © JXTG Nippon Oil & Energy Corporation 3
e Japan Renewable Energy Corporation e MODEC, Inc.
® The Procter&Gamble Company of Japan Limited 1
e Nomura Research Institute, Ltd. ® Nomura Research Institute, Ltd.
@ JX NIPPON INFORMATION TECHNOLOGY CO.LTD. <oy fiesearen nstitute. Ine.
e Hitachi Solutions, Ltd. e Trend Micro Incorporated
o NTT FACILITIES, INC. 7 @ ORSO Inc. 9
@ The Procter&Gamble Company of Japan Limited © Nippon Telegraph and Telephone Corporation
® WILLTEC Co., Ltd. ¢ Rakuten, Inc. .
) ® MS&AD InterRisk Research & Consulting, Inc.
o \RI Research Associates, Inc. ® ECOH CORPORATION
o Sumitomo Mitsui DS Asset Management Company, Limited 1
e National Maritime Research institute
o Class NK . ) o )
. 3 ® U.S. Naval Ship Repair Facility and Japan Regional 2
® Urban Renaissance Agency Maintenance Center, Yokosuka, Japan
e Ph.D. Program overseas 3 o Ph.D Course )
e University faculty ® Research Student
Master/PhD Class of 2020 Master/PhD Class of 2021

Workplace e Workplace e
e Mitsui Engineering & Shipbuilding Co., Ltd. 1
e NYK Line I e NYK Line >
e Monohakobi Technology Institute e Monohakobi Technology Institute

e Fujitsu Limited
o KOHOKU KOGYO Co., Ltd. ) OC:JtIeSrl;iII;TIdzpan LLC 4
© SUGITA CONSTRUCTION CORPORATION © Mitsubishi Electric Corporation
® Hitachi Zosen Corporation
e Honda Motor Co., Ltd. 1
o [INPEX CORPORATION
o JAPEX 3 o JFE Engineering Corporation 1
® ENEOS
® AGC Inc. 1
e Cisco Systems, Inc.
e Sony Interactive Entertainment LLC
e Simolex In e inglewood Co., Ltd.
oAma?zgn \Jsban 3 | eABeam Consulting Ltd. 8
) ) ® CAPCOM CO., LTD.
e Mizuho Research & Technologies, Ltd # SoftBank Corp.
® Tokio Marine&Nichido Systems Co.,Ltd.
o Nomura Research Institute, Ltd.
® Sumitomo Mitsui Trust Bank, Limited 1
o Mitsubishi Corporation 1
o Class NK 2 o Ministry of Agriculture, Forestry and Fisheries 1
o Kyodo News
e Ph.D Course 4 e Ph.D Course 4

Others

e Project Researcher of the University of Tokyo
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Admission information for the academic year 2023

Please check the Departmental website for the possible updates.

[ Schedule A: Special Oral Exam ]

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

| Quota | around 10 students

| Application Period | May 20 (Fri) to May 26 (Thu), 2022

[ Entrance Examination| July 2 (Sat), 2022

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

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

| Application Period | Jun 9 (Thu) to Jun 15 (Wed), 2022

| Examination | Master : Written Examination, Oral Examination
Doctor : Written Examination, Oral Examination
*The further information will be announced on the website of OTPE.

| Examination schedule| Aug 22 (Mon) to Aug 25 (Thu), 2022

*The further information will be announced on the website of OTPE.

® Entrance examination schedule B will be held in winter

® The above information is subject to change. Please be aware of the updated information on the GSFS web
page on the entrance exam.
https://www.k.u-tokyo.ac jp/exam_e

® For more information, please refer to the Guidelines for Applicants and the Entrance Examination Guides of
the Graduate School of Frontier Sciences, the University of Tokyo

Guidance Information

April 26 (Tue)  16:30~ Hongo Campus/Online Departmental Admissions Briefing

Division of Environmental

May 8 (Sun) Online Studies Briefing

14.00~ Kashiwa Campus/Online Departmental Admissions Briefing

Please check the Departmental website for details.

® Refer to the Departmental website for the details of the Departmental Guidance
M https://www.otpe.k.u-tokyo.ac.jp M Contact admission@otpe.k.u-tokyo.ac.jp
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URL: https://www.otpe.k.u-tokyo.ac.jp/contact.html
E-mail:info@otpe.k.u-tokyo.ac.jp

TEL:04-7136-4673
FAX:04-7136-4731

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

Kashiwa
City Hall

Lake Teganuma

tobu urban park line
“edogawadai Station”

Johan expressway

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

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

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

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

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

JR Joban Line "Kashiwa Station" west exit departure

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

Contact

The University of Tokyo

Graduate School of Frontier Sciences

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

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

Nishi B
Kashiwa03Jp g

-y
<akihabara }

5 minutes by car @-

University of Tokyo Kashiwa campus from Kashiva |.C.

Environmental Studies, GSFS

3-minutes walk

1-minute
walk wa

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

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

tsukubap
tobu urban park line + JR Joban Line

kashiwa Station )
tsuchiurap
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