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The Research Institute for Applied Mechanics (RIAM)
researches mechanics and its applications related to
scientifically essential problems to be solved for the modern
society. RIAM has been recognized to play a leading role to
advance the fields of the Earth environmental science and
energy by the international communities.

RIAM originated in 1951 by merging Research Institute
for Fluid Engineering founded in 1942 and Research
Institute for Elasticity Engineering founded in 1943.
Main scopes of RIAM were to proceed fluid mechanics
and mechanics of elasticity at that time. After several
reorganizations, RIAM has its current form in 2022. RIAM
consists of three divisions and four research centers. The
three divisions (Division of Nuclear Fusion Dynamics,
Division of Renewable Energy Dynamics and Division of
Earth Environment Dynamics) are devoting to creation
of academic basis. The four research centers (Advanced
Fusion Research Center, Renewable Energy Center, Center
for Oceanic and Atmospheric Research and Center for
Ocean Plastic Studies as our first international research
base) are devoted to practical applications on an academic
basis. The Interdisciplinary Research Office was added in
2024 to enhance joint research in different fields.

RIAM conducts basic research, application studies and
large research projects in the fields of the nuclear fusion
dynamics/plasma physics, renewable energy dynamics
and earth environment dynamics where science and
engineering are integrated. In addition, RIAM has been
promoting the international and domestic collaborative
activities as the inter-university joint-research institute. We
offer several experimental facilities as well as skills about
sensing, satellite analyses, numerical models, and super
computer.

Members of RIAM participate in the education through
the Interdisciplinary Graduate School of Engineering
Sciences and the Graduate School of Engineering, Kyushu
University to produce next-generation young scientists.

RIAM will conduct the research activities as a leading
international research institute in collaboration with
domestic and international institutes and universities to
tackle the essential issues.
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Ocean Circulation Dynamics
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Center for Oceanic and Atmospheric Research
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Ocean Dynamics
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Climate Change Science
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Ocean Processes
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Climate Modeling

RANE

Atmospheric Physics
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Atmospheric Dynamics
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Division of Nuclear Fusion Dynamics
T 5 AR
Plasma and Turbulence Experiment
B@eyIal—v3avy
Nuclear Fusion Simulation
BT 5 AR

Theoretical Plasma Physics
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Renewable Energy Center

Center for Ocean Plastic Studies
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Ocean Plastic Monitoring and Modeling

e R

Assessment on Ocean Plastic Influences
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Marine ble Energy Engi ing
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Offshore Wind Energy Advanced Utilization
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Renewable Energy Integrated Utilization
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Next-Generation Renewable Energy
Technology
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Turbulence Data Analysis
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Ocean Modeling
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Plasma Surface Interaction e
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Non-Equilibrium Plasma Dynamics

Interdisciplinary Research Office

itz

75 X R ©
Plasma Information Control

SoEEL ISR

Field Diagnostics for Plasma Turbulence
fuARZEREETA

Phase Space Diagnostics

E— LTS AIBH

Advanced Beam Diagnostics for Plasma
Turbulence

Technical Service Division
IRIEF A TIE

Environment Utilization Technical Section
ARBFRAMTIE

Atmosphere Ocean Technical Section
RIS AL

Nuclear Fusion Technical Section

Advanced Fusion Research Center
ERTIATEIY

Plasma Science for Steady-state Operation
EE TS XM

Plasma Heating for Steady-state Operation

T TS AT

Plasma Control for Steady-state Operation
BRI S A< RERI

Boundary Plasma Experiment and Analysis
TR S

Plasma Wave Science and Engineering
iR 7 A<ETA

High Temperature Plasma Diagnostics

BIR 7S A EEEER

Plasma-Wall Interaction for Steady-state Operation
BIE 7S AR IEREIEET S

High Temperature Plasma Information Control
Engineering
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Professor KANGAWA Yoshihiro

Renewable Energy Materials Engineering Energy Conversion Engineering Professor SAITO Wataru Professor NISHIZAWA Shin-ichi

Assistant Professor TSUJI Hidekazu R R R e G e T

AIRCTHET SR LA HRZINVF—OMRNGE  IEREGNORTE AAZINVF—AIRHODD V-V fa=s A

Material development for energy conservation

IXVF—MRIFSETR. B

ME (ERK) BARBRYAT L
ICET 274 FF¥ vy THERDOBEE
ToTWET, 74 FFv v THEEKT
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AICKVERENETH. ZOTO0EX
FEETWCOD DRI ERIBRIC
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3. D70 REZDEFFRT LR
BEMICBRET SV I 1 L— 3 Ul
(eXtensible Simulator Suite for Chemical
Vapor Deposition, eXS*-CVD) %R LT
WET., MRBERZEDTF. 7HFREEL
DIASRL—Y 3 vic kY eXS-CVD %#5&
ALAEMAER (70X -1V 75
T4 YR OFEHERELET,
1) EFNWFERFRNZICIUM LB
FRITSFE | REAR
2) T4 FF vy THEECD DTALR
YIalb—v3av

enewable Energy Material

Engineering (REME) Section is
dedicated to the development of wide-
gap semiconductors that contribute
to high-efficiency (low-loss) power
conversion systems. Wide-gap
semiconductor devices are industrially
fabricated by chemical vapor deposition
(CVD), which is a complex process
consisting of several elementary
processes. We are developing a simulation
technology (eXtensible Simulator Suite
for Chemical Vapor Deposition, XS
CVD) that can reproduce the entire CVD
process in a virtual space. In collaboration
with the Data-Driven Materials Processing
Section and Interdisciplinary Research
Office, we are pioneering a new research
field of machine learning utilizing eX$*
CVD: process informatics.
1) Theoretical approach based on quantum
mechanics and statistical thermodynamics:
surface phase diagram
2) Process simulation of wide-gap
semiconductor CVD

Ga N

HiES (10-10) GaN RED (£) RFHE (AER) . (F) BFREH? (BME) .
(Top) St)able structure of vicinal GaN (10-10) surface (side view) ,and (Bottom) corresponding electron density (bird's
eyeview) .

High-efficient electric power conversion

FIVF—TBRTZHHTIE. BR
EHAOERBICEIT TEEAART
FIVF—EERY BIDDHRAGED
TMBEMOBEEITS T LT, #HlEE
Nxy bT—UDRAEZEBIELTVET,
EIC, BEARIXINF-—TEBLEE
HESMRICERT B/ —FEETFN
1 RADBE. H5CIKBHRY bT—7
ITEHRENE T —EY 21— )LD EHEE
1LICBIY BRRFICRYBATVLEY,
1) FHERNT —FBR T\ RDFFE
2) IO —HBkA VT ) D T IR
DR
3) BiRE/ T —FERE Y 1 —IVERIL
Bl

BAIFLX—OBARAERRTIEHER

technologies of natural power sources

nergy Conversion Engineering
Section is aiming to develop the
high-efficient electric power converting
technologies of various natural power
sources for low carbon society and aims
to create a new electric energy network.
This section studies to develop mainly
power semiconductor devices for high-
efficient conversion of electric power
generated by renewable energy and high
functional power modules connecting to
the electric energy network.
1) Novel power semiconductor devices
2) Intelligent control technologies of power
semiconductor devices
3) Integrated technologies of high functional
power modules

Y, (V) 1, (A)

02 07 12 17
“Time (us)

TEALHBERRIEL
RI—EDa—)L
Power Module Integrated with

Digital Gate Control

Electric Power Conversion for Usage of Renewable Energy

New green electronics for green society

IRXNVF—YRATLIZERHT
l&. BETEI LT —OHIEY
A ERIEAERDS 0T E—EEU T«
EEDAA LY FlchhE T, HLL
ILYMOZIREZDVRT L (T —
YILYbAZoR) ORRFEBELT,
WUTFOMEEERANED TOET,
1) N7—EERERKRTOELRD
HUBRRATS L USHE
2) NT7—=F A R T Ot ROHIE
B, BRUTOERAHE
3) N —YBEOMETE. HLUT
INA RS

enewable Energy System

Engineering Section is aiming to
open the window towards Green Society.
With mega-trends, renewable energy
usages, loT, e-mobility and so on, the
following topics are carried on for
the new/advanced PE system (Green
Electronics).
1)Future Power Semiconductor Materials
2)Future Power Device Fabrication
Process
3)Characterization of Power
Semiconductor Materials and Devices

vyar
Silicon

INT —HEERER R DB

AL 1%
Silicon Carbide

Numerical simulation of power semiconductor crystal growth

EENT

Temperature

57

Stress

IXT—FINA R T O+ R DBIERRA
Numerical simulation of power device fabrication process
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Bioenergy Engineering

LT IOVF—DTAMNEH

Associate Professor TODO Mitsugu

Engineering application of bioenergy

BLRIVF—TEFHFTIE. E&E
[THF BIERHTRIVF— D
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BRREERWN Y IR TVFII—4D
IR, KEMREZERE L\ FasiL
BHORRE. SLUBHEKE ZHMRE
HfE. ARRBHEERESICERT 280
NEEAEE T D A/ = X LRBAITEY
HBATVET,
1) iPS #lBa B R OB E BN e/ A
TOF1I—RFHE
2) DHMBRDREBRINE R D ZEE T B
RIVF R —IVEHRET ILDOEE
3) HEMBAEER LI/ N\ FOYILEM
B%E
4) ERER CT EREF A LB - BE O
& & NFIEEDRIRIE DR
5) BEANA VTSV MEE - BEHONH
FHSERIE
6) BIERAEIC L 2 BRERTZFIMETS S
BRPRA Y R T L ODFAF

Displacement, x /um

0 2 4 6 8
Time, t/ s

iPS DEFF 1— 7 LB
iPS cardiac tube and flow property

BIUEIC & B BREDEC LB
Structure of femoral necrosis and deformation behavior

ioenergy Engineering Section
is aiming to clarify the energy
conversion mechanisms from chemical
to mechanical energy in biological cells
and tissues, and to develop bio-devices
using such biological energy conversion
mechanisms. Mechanical functions of bone
and joints also try to be characterized.
Based on these objectives, cardiomyocytes
and cardiac tissues are used to develop
bio-actuators and clarify the energy
conversion mechanism. Furthermore,
the polymer hydrogel battery has been
developed based on the mechanism of
electroplax cells. Mechanisms of reduction
of mechanical functions of bone and joints
due to orthopaedic diseases are also trying
to be understood by using CT-image based
computational mechanics.
1) Bio-actuators using iPS cells derived
cardiomyocytes
2) Multi-scale theoretical modeling of pulsation
behavior of cardiac tissues
3) Polymer hydrogel batteries imitating
electroplax cells and tissues
4) Relationship between micro-structures and
mechanical functions of bone and joints
5) Mechanical interactions between orthopaedic
implants and bone/joints
6) Prediction system of bone strength reduction
by CT-image based FEM

o= 130185 mV.

INAF I AT 1y ) BROBEHTR
Basic concept of bio-mimetic electric cell

BBREERMOTH - MtESTH
Organic/inorganic composite materials for bone

Data-Driven Materials Processing

BEbRAE 2 551 U Tz

Associate Professor KUSABA Akira

TIRNIA Y

Development of crystal growth digital twin

FUFHE ST Tld, BETEIR
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3) I FHETFRARZICE DI RERSB
2R
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e

S 19 e ¥ .
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e dp? dle
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SHERISET IV
Gas phase reaction model

by machine learning

ata-Driven Materials Processing

Section is engaged in research on
the crystal growth processes of next-
generation materials for energy conversion,
which are crucial for the efficient utilization
of renewable energy. Our focus is on
understanding these processes from the
perspectives of surface science and gas-
solid interactions. Specifically, we are
developing a framework that leverages
machine learning to recommend material
production recipes incorporating atomic-
and molecular-scale data from simulations
based on quantum theory.
1) Research on nano-scale surface structure
by Bayesian optimization
2) Research on gas-phase reaction rate by
data assimilation
3) Research on surface adsorption process
based on quantum thermodynamics

TR BIZDRRHT
Analysis of adsorption process

F/ R —IVREEE
Nano-scale surface structure

Computational Fluid Dynamics

Professor HU Changhong

Assistant Professor MO Weijie

BOHER AR D Sk CFD /)L 3 — DB 3E

Development of high-fidelity CFD solver for complex multiphase flows

(EFEHESHMEEPITlE, =
BANOHAN IR HaR R
BREEAEORRICK Y EMESER
PIREX TilE - HEEE AR R DR E
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KEARMEZ BB L CEELYEEES
TBRK CFD VLN —DBRFICET 3
HREITO>TVS, HEUTOT—XIC
BYIAA TN,
1) MG EARRRIEICRIT 2 BHE CFD
YZal—Y a3 v
2) CFDYZal—yaVICHEFEBDR
BIFTRENE
3) RFEPERTFRIVY I VIEICK B
RARRDERREEFEICRT B

omputational Fluid Dynamics

(CFD) Laboratory is dedicated to
the development of high fidelity
multiphase simulation tools with extreme
scalability. The developed tools target
challenging flow phenomena such as
complicated fluid-structure interaction
problems using the state of the art CFD
technologies. Currently, the following
three development tracks are considered.
1) High-precision CFD simulation technology
for complex multiphase flow problems
2) Utilize the power of machine learning to
improve conventional CFD method and develop
new numerical schemes
3) Towards extreme high-resolution CFD
simulation by using particle method,
Lattice Boltzmann method, etc.

AR —E 2D CFD : OpenFOAM ITE B B2 — UV ORBKEE (). BFRIVYIVELLZHRT 7 —LOX

IRIREHE ()

CFD simulation of tidal current turbine: High-resolution simulation of single turbine by OpenFOAM (left), large-scale
simulation of tidal current farm by lattice Boltzmann method (right)

FRIEIKEBLA U= TAS—FRREDKEY T2
L—=v3a>

Rayleigh-Taylor instability by Flux Reconstruction
method

Re = 5% 10°

BFRIVY R VAL BIRA Y DFAVIBICET S DNS (1§
FE 1268

Direct numerical simulation by lattice Boltzmann method on
uniform flow past a sphere (mesh number ~ 1.2 billion)
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Ocean-Atmosphere Interaction

Professor TOKINAGA Hiroki

HhERTBEA L & RS LA EITIC B 9 % Sl )1 A0 sE

Climate dynamics research on global warming and ocean-atmosphere interactions

SEFHEEASE TIE. BT
—APRBEETIVICE BEIEY
Tal—YavEREMIKAVLT. ®R7
ITEERDE LIERRBE DR BT
i, B - PIRERICE T 2AREH
HEEA. TS5IRARDEITZH DR
BRRIOOVTRBRNENER D SHR
LTWEY,
N R7I7FERDE LISIRRBR(LD
f2 sl
2) BREES LURRERICBIT B AKE
SFARE{ER
3) B ARUBFRERRNSIFRIIR
BERETERERR

cean-Atmosphere Interaction

Section aims to evaluate the
impact of global warming on the East
Asian climate and clarify the mechanisms
for ocean-atmosphere interaction
over the tropics and extratropics by
synthesizing historical observations
and climate model simulations. We also
investigate the extreme weather events
associated with the meander of westerly
jet streams caused by the tropical ocean-
atmosphere coupling.
1) Evaluation of the global warming impacts
on East Asian climate
2) Ocean-atmosphere interaction over the
tropics and extratropics
3) Extreme weather events and meander
of westerly jet streams caused by the
tropical ocean-atmosphere coupling

2024 F 1 AOBEKE (£ ) B&LU L2240 1500m kibb'}éﬁm ( E ) OFFEE, BEFRDOEANE LR P, READK
TS BAE (£ FER) ICLVRT I T OKURD L

Sea surface temperature (left) and 850 hPa alrtemperature (rlght) anomalles in January 2024. The figure shows a warming
of East Asia associated with the ocean warming and high-pressure system (right; contours) around Japan.

Atmospheric Physics

T7IT7147VE—bITY

guished  OKAMOTO Hajime

Professor

ALY S L B

Application of active remote sensing for

SMESF T EPI7AVIV
DUVE—bEVIVTIEDY
T JEVRATFLICHIRELET7OY
IVDEE, ARG EKBRICOVWTE
BIBHTLEENELTVET, DB
DTz, BEL—ERSALEDT I T4
T U ERELICEENEETE L,
ThE OB FELH LW EAIEEORRE
ICMYHBATVET, AREBL LTE
ROLSBEDHBYET,
1) BEBHEL—F - SALICKBZED
LIRD & WIS DA
2) 54 A&k BT T OV IVEERIFHE O
) BEETIVICHIFBELITAVILD
BIREORE
4) FEROF 2 TROHEE
5) JEERFAAL F DR ELBIZDFAZE

Latitude{degree]

Longitude[degree]

00 01 02 03 04 05 06 07
AOT

TI7AYVIVPEDORIR 3 RTTHENEOMREHA : 51 Fic
L2170V VRO (£) FyTS5—BEL—4HIC
KB ENEEEDREIT ()

atmospheric physics research

tmospheric Physics Section
focuses on remote sensing of
clouds and aerosols to improve
understanding of their radiative impacts
and water cycle in the Earth’ s climate. We
play active roles in international satellite
missions, in the development of retrieval
algorithms and new observing system for
active sensors including cloud profiling
radar/lidar. The main research topics
include.
1) Analyses of cloud macroscale and
microphysical properties from satellite
remote sensing
2) Analyses of radiative properties of aerosols
from lidar
3) Evaluation of numerical models
4) Planning future satellite missions
5) Light scattering by non-spherical particles

BUELE Ry TS -BL— 4 PTHRES
« 4% # T 5 Earth Clouds, Aerosols and
Radiation Explorer (EarthCARE) B2 3 v 3
SO (1 A2 1 ESA 1)

Leading the next generation Japan/Europe
Earth Clouds, Aerosols and Radiation
Explorer” EarthCARE" satellite Mission
Image:ESA

350 60§50 700 70 800

-

4 3 2 -
Doppler velocity [m/s]
Advanced research on global three - dimensional

properties of aerosols and cloud internal structures with
lidar and Doppler Cloud Radar

Atmospheric Environment Modeling

Professor YUMIMOTO Keiya Assistant Professor HARA Yukari

Assistant Professor ITAHASHI Syuichi

Bulie 7L L a2 My U 7o RSB BEESE

Research on atmospheric environment by integrating numerical models and observations

S[BERETVVIRETIE. BT

ITEBPDE Lfc PM2.5 BRITH
RENDIATRESE - KIEHXEIE
DIERAEIT>TVET, RFOHEEA
R M EBRIAE R & E LA R
fBYIal—YavEE@EEL. AR
BZDOFA - FFE AT LERIIEE
BIDICHREEDHTH Y. UTDT—

RICYBATVET,
1) #EYIaL—YavickdATERE
BRI

2) BRMOBE - M LEAFEEER L
ASHHF (T70OVIV) OBEERZE
3) TR EMLERICE DT HAI S BB
Tal—YavERETERHAE (TR -
B WA - BRI L)

tmospheric Environment
Modeling Section is focused on
dynamics of atmospheric environment
and transport process of air pollutants.
Their synthesis numerical models are
developed and the system for predicting
and estimating atmospheric environment
is constructed. Our principal research
themes are:
1) Analysis of atmospheric environment
with numerical simulation
2) Observational studies of atmospheric
aerosol based on space- and ground-based
observations
3) Integration studies of observations and
numerical model through data assimilation
technique.

G
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BYSIOVWRICESBEX i HER
B(F) EETINCEBZER (L)
Satellite-observed and simulated “Dust vortex”
phenomena in the Taklimakan

ZRRIAL—IcLBTT OV IVEREDHD

We operate an advanced lidar to capture Aerosol

wio assimilation

i ‘#i

2015 2020 2005 2080
vear

WEERT -2 LBEET IV EBHFEDE BT L THRETNHE
BRUA > FOBERCIHFLBOEBS & KRFR

Future perspectives for NOx emission over China and India for
scenarios reported in the literature and our inverse estimations

Assimilated Himawari-8 {.r

SUREOBLFREDELLHESRERVEDY 9 SORA
R FARBVELY OV VR FARR

orecasting with Hi 9

temporal of air pollutions

] y gical satellite)
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Observational Physical Oceanography

W7 D7 fillifi & T DM

Associate Professor SENJYU Tomoharu

BEZSHC 9 % BUNAYESE

Experimental research on environmental changes in the coastal and marginal seas in the East

Asian region

EEERRITH TR, BilEvh

BRI IR R ORI R
DEEEP. TREFPAEHHN NS
DBHICEZZHBICOVWTOMERE
T2TVET, ZORHIT, BEICBS
Nie7— 2 ORIICMA T, BRMER
WA IRIBHRAD BR T 1 RBR.
EHREMICERLIBEEEICE DB
RORBE=2U VI ERBLTVET,
1) R7 I7BDBOEKEREEKES
2) HWERRE(LPRURERBARDE - BEF
HOBERBICRIETT R
3) FETOH - Fin - KENDOELRAIBIEHZE

R V7B EDFFEROEAE
Schematic of the circulation in the East Asian seas

BERAZEES (ADCP) DRBIERAS

Mooring of an acoustic Doppler current profiler (ADCP)

bservational Physical Oc graphy

Section is focusing on the physical
mechanism of characteristic phenomena
in the coastal and marginal seas and the
impacts of climate change on these areas.
Not only the analysis of oceanographic
data obtained in a past, but also the
intensive field observations using
various equipments cast from research
vessels, the long-term monitoring of
oceanographic conditions with drifters,
moorings, and equipments mounted on
the voluntary ships have been performed.
1) Ocean circulation and mixing processes
in the East Asian marginal seas
2) Impacts of global warming and climate
change on marine environments of
marginal and coastal seas
3) Experimental research on eddies, flows,
and waves in the deep seas
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Time series of deep flows observed in the Japan Sea
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Acoustic Doppler current meters

Mult-wavelength Mie-Raman scattering lidar
for atmospheric observation
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Acoustic Doppler current profiler mounted in the traw!
resistance bottom mount

Ocean Circulation Dynamics

Associate Professor ENDOH Takahiro

T E B D5k H i U 7o SRR B R DO 7L

Closing ocean circulation through turbulent mixing

FRERBNZHHF T RHPRE
ABRICRREING, BFHERD
BEPNEZ—VERELTVBEAMES
DERILZEBELTWVS, RYFHEPH
FBEREDRT I T7HDBE LUV Z DA
EEZRO. O EEL LIREER
Wt%ﬁ%&ﬁﬁﬁt%u77TéCt
. BFBEREEARBESORERR
7—w0%t0%§b5h;@&%ﬂn
LTW3, RERYVEATOERET —
S
1) BFDRIEE - AT EER LIk
G DEA
2) BEDYTAY R =)L (10 km FKi)
RROBREEREZ1L—2aY
I RTITHDBEZT DREHDRIRE
)BT ZERMD DFRE SR
DIEETH B,

LR T 2V F —HOREFHAO T DR R HIEMEE 7 0
7747~ (VMP-250)

Microstructure profiler (VMP-250) for measuring the
dissipation rate of turbulent kinetic energy

cean Circulation Dynamics

Section members pursue research
aiming to quantify turbulent mixing
that determines the strength and
pattern of ocean circulation such as the
Kuroshio and the meridional overturning
circulation. Combining intensive field
observations mainly in the East Asian
marginal and coastal seas with high-
resolution numerical simulations, we
study on the dynamical processes filling
the gap in spatial and temporal scales
between ocean circulation and turbulent
mixing. The current research topics are:
1) Microstructure measurements using
state-of-the-art instruments and analytical
methods
2) High-resolution numerical simulations of
submesoscale (less than 10 km) phenomena
in the ocean
3) Internationally and interdisciplinary
cooperative research on environmental
changes in the East Asian marginal and
coastal seas.

(a) Observation

®) 2018)
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Y R |
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ﬁ/ﬁé@ﬁﬂt‘(iﬁw LTl (b) &5~ -
I74Y22L—Y3aVORBRICEDINST ALY
=2 a v ERVTER LICB’ERE (F) otks
Comparison of (top) the observed eddy viscosity over
the continental shelf of the East China Sea with (bottom)
the parameterized one based on the large eddy
simulation results
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Ocean Remote Sensing

B NBICHA T0iEBigz, VE—+RIVIT

Associate Professor ICHIKAWA Kaoru

Investigating undetected oceanic phenomena with remote sensing

FVE—MEVIVIRB T
[RR 7583 SRR TR R LEt

AT BB, AIBEPFO—VGEE
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BFEUAIE (GNSS-R) DBE%

BETHB,

Aay
"

cean Remote Sensing Section aims

to develop new observational
techniques and data analysis methods
for ocean remote sensing, which can
provide repeated synoptic views with
high temporal and spatial resolutions,
in order to find out new phenomena
that conventional observations cannot
fully describe, or to clarify physical
mechanisms. Our main research topics
are:
1) Frequent monitoring of the Kuroshio
variations and their effects in the
surrounding waters
2) Wide-coverage observation system
with high resolutions in time and space,
which are required in Asian Marginal
Seas
3) Develop new observation techniques
(GNSS-Reflectometry) that uses reflected
GNSS signals at the sea surface.

I
4 iy

"

7Lk B EERENAORE (L) LARBMBANT ) —fEHLDHZE0EAERECRIBR (L5)
RIVFAT2—ZRAVBHIBES (FA) SRIFOBANE Tk

Sea surface height (SSH) along a ferryboat track near Izu ridge (top right) determined by GNSS-R methods (top left)
Concept of UAV SSH measurements (bottom right) and actual flights (bottom left)

Atmospheric Dynamics

HIER &SRR 1At L D

Associate Professor YAMAMOTO Masaru

P

Research on dynamical processes in Earth’s

[NEFHFTIE. FENEE &
TLBRT—IV (BRBPRYTE)
MOERAT—ILOGRR (BT, BRE
DFEPEAKRRONTF) ) THxES
DIHHRUBREDATABERP AR X
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3) EEARTGNDA—/NN—O—FT— 32D
hE
4) HEREIRE DA AERDHF

and planetary atmospheres

tmospheric Dynamics Section
applies fluid dynamics to
meteorology in marginal and global sea
areas and general circulation of terrestrial
planetary atmospheres. Based on
idealized experiments and meteorological
simulations, we have investigated the
following research topics.
1) Impacts of East Asia marginal seas on
weather in and around Japan
2) Synoptic-scale interaction between
different sea areas via the atmospheric
process
3) Dynamics of Venus super-rotation
4) Dynamics of general circulation of
terrestrial planetary atmospheres
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Numerical experiment of Venus polar vortex

EHERIT-ER
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BFIE  @mAER

BEmBIA VB

AREN LT R75 HIROEEFRA
Interaction between different sea areas

Atmospheric Radiation

Associate Professor SATO Kaori

RSB FAEZE & 5 B AT B iR D il F&

Atmospheric radiation and satellite remote sensing

SIS RFTIE ENENSIY
WBICH ZHRE - ATHES
EBOMSHEE L2 EWEIBERDOHE
EToTVEY, BEHBEICKRELER
BT TIVOREEITL. HERER
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T, Ffe. EEBEI v a v OEET
O%%7 FERZETO>TVET,
1) EHBEICRE T S EERMEIZE
2) BEESHENRITORRE L BEL
3) HREHAR, BEMb. B - B - BEHE
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tmospheric Radiation Section

conducts research to advance
fundamental understanding of
the physical processes involved in
atmospheric radiation: the development
of theoretical models for efficient
and quantitative analysis of the time
dependent multiple scattering irradiance,
development of remote sensing inversion
methodologies for Earth observing
satellites in the ultraviolet to millimeter
wavelength region, and investigation of
the coupling of radiation with surface-
atmosphere and cloud-precipitation
related processes based on global
observation.
1) Theoretical studies related to atmospheric
radiation
2) Development of satellite remote sensing
inversion methodologies and data products
3) Surface and cloud-precipitation- radiation
interactions

LREACED hREBE—
B - Mok—REMEELFR
Coupling of radiation with
surface-atmosphere and cloud-
precipitation related processes
based on global observation
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{,‘rij“ §:‘:“°“ FUJISAWA Akihide Assistant Professor OHSAWA Kazuhito

Plasma and Turbulence Experiment Assistant Professor NISHIZAWA Takashi

FOORTRAY AV MEE

7 5 A AL ORIEIE IR & BEHEFEBI R D YR

Search for structure formation and function development mechanism of plasma turbulence

TS AIMBRBRAF CIE. ¥
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BRIBLELBIC. BREERI B
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SEHEFTRZ WV CELRZ 3 RITHICERR
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AT E % EDRIHERDERBICEARN T
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lasma and Turbulence Experiment

Section has high academic interests
and wide applications, as physics of a system
far from equilibrium in order to provide
fundamental understandings to controlled
nuclear fusion, the nature and the universe.
The research on the mechanisms of structural
formation and functional expression is
equivalent to pursuing the principle of
how a system with infinite degrees of
freedom develops, or the principle or the

addition to searching the elemental particles.
In our laboratory, we study the turbulent
plasmas in two principal experimental devices
equipped with advanced diagnostic systems
such as tomography and heavy ion beam
probes. In a linear device named PANTA, we
investigate elemental processes occurring
in turbulence, while in a torus device named
PLATO, we investigate roles of symmetry
breaking in turbulence, as well as turbulence
localization and globality. The studies provide
fundamental understandings of unsolved
problems in nuclear fusion research as well
as long-standing phenomena in flows and
magnetic field generation like dynamo.

Fig. 1

2 N )

E R

Qo e

Fig.2

PANTA £ Bl 51 2ERT 7 AR FEHDHED
BRI REER (Fig. 1), PANTA Tld 400 F + >
FIVEEDRBREEERVEIRTNETS
T4 —ERELTVEY, e, TIAINF
TRERICE 2 TS AR DORFIERAIS R
LREREDTY, TOMEISTA—YRT
L&, PLATO #£EIcHiH 3 3 /T 75 AXER
BIRDIHD 7O 247 LTHRESN. B
B ICEIRIC & B S GELRARITADHES S h
TVWET. Fig. 2 DREHRLHBEFELLT—1
THERERICE S TS AREHDE— FEMA
TY. PLATO EBOBD N EI ST —V X
7 LIIEFBICRFRDEA TV E T, BH (Fig.3)

Fig.3

Temporal evolution of emission profile of a
linear plasma in PANTA device (Fig. 1). A 3D
tomography system with approximately 300
channels is being developed in PANTA. The
application of tomography diagnostics is
rather rare internationally in the research field
of plasma. The tomography system is being
developed as a prototype 3D measurement of
plasma turbulence in toroidal device named
PLATO , together with advanced tools to
analyze images of the turbulence. For example,
Fig. 2 shows a result of the mode analysis of
plasma fluctuations, which is called the Fourier-

El _ B —

» 3= & ZDHD 1500 F ¥ > RIVDT— R INE Rectangular expansion, which is proposed
_ i§ Mﬂ\_’ YRATLTY. in our laboratory. The tomography system
£° é_b for PLATO with more than 1500 channels is

15:; successfully being developed. Fig. 3 shows the

o a = - i CTR T data acquisition system for the tomography.
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Time evolution of (a) linear argon plasma emission
(b) fluctuation spectrum and (c) fluctuation spectrum
obtained by turbulence tomography with linear plasma

(wavelet analysis)

F—52T7ZAEE  PLATO

FNETSTA— REAAE—LTA—TORATEH
TR A HREOBNERR TAY =75
REEP—FRBLAS T F AR DREAEAEHART
%

Torus plasma equipment PLATO

He investigates turbulence localization globality and
symmetry breaking by tomography and heavy ion beam
probe observations and studies unsolved problems of
torus confined plasma such as isotope effects
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F—5 XTS5 XIEE (PLATO)
Plasma Turbulence Observatory

TS AREMREBER (PANTA)
Plasma Assembly for Nonlinear Turbulence Analysis

Nuclear Fusion Simulation

Professor KASUYA Naohiro

TIARMAB L THL Ial—Ya v

Simulation research on plasma turbulence and transport

MEYIal—YavaHTRE.
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uclear Fusion Simulation Section

is contributing to development of
the understanding of magnetically
confined plasmas by simulation
researches. Turbulence field data obtained
with experiments and simulations are
comparatively investigated to develop
the new methodology for clarifying the
plasma turbulence. As for the transport
problems in nuclear fusion reactors
the ultimate purpose is to establish
the self-consistent scheme to obtain
temporal evolutions of burning plasmas
by a unified system of core, periphery,
divertor, and wall-interacting plasmas.
With an integrating research method
of experiment, simulation and theory,
physics of plasma turbulence is pursued
in a modern view of multi-scale and multi-
physics.
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Theoretical Plasma Physics

Associate Professor KOSUGA Yusuke

Bl E 7OUREER & RSN D PRiK

TS ATMESH TR, BHE
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Gradient

Turbulence

Challenge for unresolved problems via theoretical models

heoretical Plasma Physics

Section aims to understand the
behavior of plasmas, especially those
in the turbulent state. We develop
mathematical models to describe the
nonlinearand nonequilibrium feature of
plasmas. Validation, in collaboration with
the experimental groups here, is also a
focus of our group. We also challenge
unresolved problems inmagnetic
fusion confinement and astrophysical
phenomena.
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Analysis on turbulent helicity

Plasma Surface Interaction

BINMEILD DTS5 X<

Associate Professor TOKUNAGA Kazutoshi

AT & RERL R 7E

Integrated control of plasma and development

operation
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QUEST & HIEIDHSAE
Integrated control of QUEST

bmage Quality map  Inverse Pale Figure
map(nD)
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Image quality map and inverse pole figure map of
tungsten applied by tensile stress

of fusion reactor wall materials for long duration

lasma Surface Interaction Section

has engaged in the research on
integrated control of plasma by
investigating of hydrogen retention
and re-cycling, surface modification
and impurity intrusion, balance and
handling of power due to plasma wall
interactions. In addition, the research
on radiation damage of wall materials
under the circumstance of the fusion
reactor, and the development on material
and component for the firstwall and the
divertor also have been carried out.
(1) Integrated control of plasma on QUEST
(2) Material modification and hydrogen
behavior on first wall and divertor by
plasma wall interactions
(3) Development and evaluation of
plasma facing material and high heat flux
component
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Behavior of tungsten under high heat loading

Non-Equilibrium Plasma Dynamics

Associate Professor MOON Chanho

EMGET SARDEAF I I ARMENNT

Experimental study of the complex plasma dynamics

FlT5AThEFTTIE HE

RIF O ERAREERIC & W RN
LB EEDETETSAIDAAF
S ADKRBHAEETEOTVET.
KRBRET ARG, BRPMERL DY
RIS —TRBNICAE CEHT
ZHBENGETHRTHRBEE T Z X,
FHTISAI, TALRATSAIEL
TD&SBIFH TS A TH B, FF
WIS ARICRNDRENRR. <ILF
AT — ViSRRG BCEBEIRRO L
SHIHGMEAA T2 ABBERRE S
S A TREBHT,

Bift 75 AERRBEE (PANTA)
Plasma Assembly for Nonlinear Turbulence Analysis

LT

fmpinet 27

AR M ET ST 4 EAVELTHBE DRGSR
The FBF images of symmetrical and asymmetrical parts
by using the 4-D tomography.

on-Equilibrium Plasma

Dynamics Section is focusing
an experimentally study of non-
equilibrium plasma dynamics, which
have complexity and diversity due
to the electromagnetic interaction
of charged particles in magnetized
plasmas. Laboratory plasmas are typical
non-equilibrium systems with heat
and particles flows that are spatially
inhomogeneous and vary greatly in time,
and fusion, space, and process plasmas
are such non-equilibrium plasmas. We
try to clarify the phenomena that appear
in non-equilibrium plasmas, such as
multiscale coupling and self-organization,
and nonlinear dynamics in laboratory
plasmas.

& 05 1 15 1= 38
VTl (eV/iem)

BYREGRICEBIIVF AT —ILT 5 XEHEO
IRIVF—B

Energy transfer between multi-scale plasma
fluctuations by electron temperature gradient

Power (a.u,)

=24 eViem
w' et ot o
w/2n (kHz)

BFREQER (E1G) ICLBIVF R Y — VERIELAD
ISTARY BV

Power spectra of multi-scale turbulent fluctuations by a
large ETG formed
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Plasma Information Control

Associate Professor HASEGAWA Makoto

BHMERD 75 X< 2R % O L BJE

R & D of methods to control complex plasma systems

S ARBHREAAIHF Tl M

HIERIDBEAM, WREE. 7—
LM EGA LT, 77 ARDARRENE
DEFP. REEMMERICE T BH1HA/N
SA—ZORELEE T IXIHE
KB BHfcT7 7O—FEHBERLE
¥ Ffe. BREENTETHSHEL
SHMNBEEE T BER ATV RE
QUEST Z L T K F DR & RiE#E
BBV, BENGTHIEFEOREZE
BLEY, REMJBEATVSET—XIE
RDESBEDHBHYET,
1) SRBSR 7 5 AR ALE - FLROREE
2) B4 N—ZBMDER - #IFDOFE
3) EEEEDTH DT AR

= T,
\/

0.5

R(m)
TEEHEICE ST XRB LiAsENL

Plasma configuration by equilibrium calculation

lasma Information Control

Section is aiming to develop new
approaches to plasma control, such
as reducing plasma instability and
optimizing control parameters for steady-
state operation, applying advanced
information processing technology,
machine learning, and data analysis.
Comprehensive control methods will
also be developed by implementing and
demonstrating control methods using a
spherical tokamak QUEST. The themes we
are currently working on include:
1) Real-time plasma position/shape
identification
2) Method for generating and maintaining
divertor configuration
3) Predictive control for steady operation.

elongation

Inside edge (m)

o 1 oz 3 4 s & 7
Plasma volume ()

TS AREMDT—EN—R1E
Database of plasma configuration

Predicted Values
Predicted Values

True Values

True Values

Za—=FIbR Y FI—OILEBRRTR
Shape prediction using neural networks
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LAY = 2 L— 3 >3~ K Numerical Liner
Device (NLD) I PANTA £B&7%5 EDEBERIL TS
AROFES FHERMECEHELET. BE
BSENL—V EZDIRIVF—ANY bLat
BHERLET.

Turbulence simulation code NLD calculates

time evolution of fluctuation patterns in linear
devices, such as PANTA. An example of the
result is shown on density fluctuation patterns

and their energy spectra.

A-FHR REE TS AIMEI— FIFEHDY I 2 L—
¥avId—FEEFEDE T HRETETS
AIDeEBEABELET., TAKIET S IR
#i%. DS FRMEHAEETIMELmED—
FTY.

Fusion plasma integrated code includes
combination of several simulation codes to

HEI— F1AsK

ZOBENEI-F,
WHEGERI- FLE

2075 AT
TASK/EQ, EQU

(HiBP )G TR )
(CERT. ) pd Lo 25 ) describe plasma overall pictures. Integrated

code TASK and iTDS evaluate plasma transport
and experimental diagnostics, respectively.

05- < RETIVICEDCRRT — 2ERO—HIT

] b, BB H—RARE FROIERIERD

= BL TS AR THREE N, ERTEHRAEIN
H P Ll

g Theoretical model as a guide for experimental

data analysis. The excitation of Rogue waves,
originally reported in ocean, is confirmed by

05 4 2 0 2 4 6 theory and experiment.
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Field Diagnostics for Plasma Turbulence

75 ALz Z 219 %

Associate Professor TOKUZAWA Tokihiko

Visualization of plasma turbulence field

I RBHASF T TS

RHPICRET ZERIZDORFZH
BEIVRPRA YV ORGE EDER
BeAVWTHREHEZHEDBE TR
L. ZOEROMEEBICOVTHEAN
£9. REE Tz —AR7LAT7>F
FEARBALEZHEEEENET
1Y OREAY AT LERERTY,

ield Diagnostics for Plasma
Turbulence Section is aiming to

elucidate the physical mechanisms
of turbulence by measuring the
spatio-temporal changes in turbulent
fields generated in plasmas with
high temporal and spatial resolution
using electromagnetic waves such as
millimeter- and micro- waves.

Phase Space Diagnostics

Associate Professor KOBAYASHI Tatsuya

TIARFEBHOC AT FT L TS ABIEU iHN OBk

dynamics

HZEMFHAIF Tl 75 AKF

DEEICETIER NS LTRE
SRS OBFBESRICRYEATY
£7. REDHEBOHAICLY TSI
ROBENFIEEBASHICT BT EIE &
MAETIARDBHRRRICAMRT 2 LR
B, FHEMICEET SIS AIOF
BHEIRZBEVOERICENZEDTT,

A challenge for diagnosing the velocity distribution function, the histogram of plasma particle

hase Space Diagnostics

Section is developing the
velocity distribution function, the
histogram as a function of the velocity.
It contributes for not only fusion
development but also astrophysics
through unveiling the underlying physics
of plasma dynamics.

Advanced Beam Diagnostics for Plasma Turbulence

B E— Lz MO IGRHE 7' 5 X< ol SR O

Professor IDO Takeshi

Assistant Professor SHIMIZU Akihiro

—L75ARLEAE TR FTE

REICH BHIHALCRAD T TR
RO FEXPHRXOMEHEBOREE B
HELTHREEDTVET, TRUTITFX
RAPICRET HAARER PELROUEERS
MBI ENBBTHA S, ThHEE
EHAT DD, MFE-LEBVRTS
ARPOBHIBEHAEDBRET O TV ET,

Study of transport phenomena in nonequilibrium plasmas using particle beam.

dvanced Beam Diagnostics for
Plasma Turbulence Section is aimed at

elucidating the physical mechanisms of
particle and heat transport in nonequilibrium
magnetically confined plasmas. For the study, it is
necessary to clarify the nature of instabilities and
turbulence excited in the plasmas, and we are
developing diagnostics systems for measuring
electromagnetic fields in the plasmas using
particle beams to directly measure the fluctuations.

FORARTRAV B AV PHA
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Ocean Dynamics

hed  1SOBE Atsuhiko

Assistant Professor UEHARA Katsuto

Climate Change Science

:irsh“' TAKEMURA Toshihiko

Ocean Modeling

Professor HIROSE Naoki

Assistant Professor ONUKI Yohei

W7 D7 DR/ FIIS & THEEL TSRO J) AR ke (7)) RBIC K BKIREHDONIFE it e L & GINEmZE
Monitoring/predicting the variability of east Asian marginal seas and research into dynamical Research on climate change due to aerosols  and clouds Evolving ocean prediction and applied studies

processes in the ocean
HENFRETE. W7 ITHOE
TEER [ TR R MRF -
HEEEDD & LB I RR-RADER,
BIZ T — 2 D% B L L TOBFRED

( cean Dynamics Section focuses
on understanding, monitoring,
and predicting the variability of the east

Asian seas. We study the dynamics of
fundamental processes that occur in the

EZHRZHH T HRMITK
CEODDRFNTVBRERNER
HEBRTH B RIEEH & RQBFROMS
ICEDBMREITOTCVET, Fic. #F

limate Change Science Section
primarily conducts researches
related to both climate change and
air pollution, which are representative
environmental issues of widespread social

HETVIRETE Bmo/
SAR) L= 3V PFRETIV
DBFSE. HAL BT -2 DEMEHRE &
LT, BRFADOGHPERALZREL

cean Modeling Section explores
fundamental parameterizations
of turbulence, dynamical and statistical
modeling using big measurement data.
Various collaborative studies are also

N% (A% - FBI) & RHT ZHE ertalp 3 occurn ERFRME (T7OVIL) ERICED o pread s FHERRERELTVOET, fous collabore s ore also
ChowiToEr. woyemay. S iesheol et || gpggconT, agsousHeL e prcmvensiom || ) opcalosaairennrs | oo o oo
HRDEICEL ZHERDS DT —TIC ical app - Ourcu TaAYE2—8YSal—Y 3 EER umern ueting NEBROFS £ 585 prediction.

IBECHE L TOEIH. Boa Tl B
MEA R EBHOEBRRICEDEED

&

3) WRDBEICEFBBETSAF VY
TBROERETFH

4) EECREBEICE I B RRIEFE
E{FA

Shikoku

subjects include
1) Ocean circulation and material transport

plastic pollution worldwide
4) Air-sea interaction in shelf and coastal
waters.

' 2 o= 24°C

20039 B4 BN5 10 BIeF THRE Le. BEKEICRATZ2B3H570K (234

BR)DETUVY

CBEREDBRENY MV TKBEHT—TRRLTVS)
Numerical modeling of a Kuroshio-water intrusion (Kyucho)into the Bungo Channel

in the course of the period 4 through 10 September 2003

TBHILIREY. ZDAHDZXLOMEH
PEENTMEZEDTVET, FARLE

SURICH T ZHEDOBIR - FAHN AL
BEETIVORR

2) EETIVEFERALEEI7OVIL - B
(& B RIRETHDAREA & & EHIHE

3) SPRINTARS Z#IM L1z PM2.5 P EME
EDBEBFAY AT LD L FRIER
R K BHAREFMR

SPRINTARS

computer simulations with them to
elucidate mechanisms of climate change

a lot of national and international
collaborations.

1) Development of the numerical model
which can simulate and predict global
distributions and climate effects of main
atmospheric aerosols

2) Elucidation and quantitative evaluation
of climate change due to aerosols and
clouds using numerical models

3) Development of the forecast system
for aerosols (PM2.5, dust, etc.) and
contribution to society by providing
forecast information

20164028 25E068%
T

T —— SRS
DN PPBN B0 EBESL

SPRINTARS PM2.5 - BBV F R AT LT T THA b+

(http:/sprintars.net)

Website of SPRINTARS aerosol forecast system

(http://sprintars.net).

SPRINTARS I & > TR EE N e AMEBRIEDEE
PM2.5 T 2HEEA T N TIRETNIOEEDM LR

2) BHFABERROER L FRAICEI
BETUVY

DIEE(ER

HEBRDOF A ZT Ly
DREAMS coastal ocean prediction system

1) Synthesis and anatomy of the dynamical
processes at the straits of the Japan Sea

29 in shelf and coastal waters and through and quantitatively evaluate climate 2) Mathematical modeling of the deep
i i: RELIEOTVET. straits T7OYVIVSURE 7L SPRINTARS (&, % change caused by suspended particulate 3) W7 OT AR ENRE LT — 2R ocean environment
£ 1) BRSO RO R IR S M E R 2) Responses in coastal waters to open- < OERNDHFEMRE EZBL T, A matter (aerosols) and by clouds. The {£5RE% (DREAMS) 3) Data assimilation Research of the East
zfé *ere ocean variability GHRRICHBETNTVET, aerosol climate model, SPRINTARS, has 4) EEMER LT - A - P BB Asian Marine System
ig 2) DB REEIC T DAREED 3) Monitoring and prediction of marine 1) HEFEETOIEI7AVILORER been used in various studies through WK - BESLURR - SREEHE 4) Interaction of physical oceanography

with biogeochemical oceanography,
fisheries, maritime affairs, meteorology or
climate studies

Grid: 1,024 x1,024 x1,024
Reynolds Number: 300,000
Froude Number: 1.2
Mixing efficiency: 0.47

2T

Projected change in surface air temperature due to
reducing all of sulfate, the major aerosol of human
origin, calculated by SPRINTARS.

RBICH BEMREDRREESRES S 2L - 3>
High-resolution direct numerical simulation of turbulent mixing in the
deep ocean

BAGTRRLIEIAIOTSAF Y
Microplastics sampled in the Sea of Japan

MIROC—SPRINTARS
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Associate Professor KIDA Shinichiro Associate Professor EGUCHI Nawo Associate Professor MICHIBATA Takuro

Ocean Processes

Atmospheric and Environmental Sciences Climate Modeling

% - BoKK R OMRICIE LIKUIRETY ¥ JWIE

Climate modeling to understand cloud-precipitation-radiation interactions

B & /EIER DL X A = X L OWI%E

Understanding the mechanism behind the variability of oceanic processes

ANTHRYE— bRy FIT &5 RKAEBREAIZE

sciences by satellite remote sensing

Research on atmospheric and environmental

Suaydsouny
0 305 393u20)

FEEEAFAEFTIE. BETET
HER - FERGEOEAHZ
ALDBAEEDTVET, FAIE
BU B L BEDB TR T 2KERD
NEBEREBEET IV - B - @BAHS
EHTNET,
1) 1Y PRI T EEEPARBICRRS
N23BDBENERE DBKTBAHZ
N
2) EREMOF|ERR T ¥ LA)DE
E{FR
3) SBEEHCHT B EEERDISE A
HZX L
4) FR—rZEAWTCAREOERER

cean Processes Section focuses
on understanding the mechanism
behind the variability of ocean circulation
and the biogeochemical cycle from the
coast to the open ocean. We also study
the dynamics of river-ocean interaction
through numerical models and
observations using UAVs.
1) Water mass exchange between the open
ocean and marginal seas
2) Extreme river discharge events driven
by torrential rain events
3) The response of the biogeochemical
cycle to oceanic variability
4) Coastal observations using UAVs

R O—>& B ORREOZER
UAV observations along the coast

[ & 5 E DR TR BIKEROZEB DR
Schematic of the dynamics between rivers and the ocean

SEEHFSETE AIHE

Bl BERREZEAEDE T,
RRREE LUKUBDHES - TEHRIZD
BROROIC. WRESLUREBAD
REGGRENRAIRZECHERGR
DPEORTHEEHDMMT. BLUHT
BICH T2 RMEE ERER DN FHE
BFASBERRBREICET 2MAEE
HTVEY, e, BHERBORREHT
IERMIBTHDERNMEPLT ALY
(TH) WEHB W NVUBES v Y3y
ZEHHELTVET,
1) BBEOAFSNAEHORENRIE
BNEZDHEL. TOXBICLLHE
B &SRB R O ER B ICE T 25
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) ATHERAICL DREMRA ZAEM
BRERN ERT—2OZHFEDOME
BLUZOBREEL
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TIRvO1 CO, [ppmv] 250.0hPa 2010-2013

s
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TIRvO01 CO, [ppmv] 500.0hPa 2010-2013
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tmospheric and Environmental

Sciences Section mainly focuses
on the spatial-temporal variations of
atmospheric trace gases (including
GHGs) and ice clouds in the troposphere
and stratosphere and on the dynamical
coupling and exchange processes
between stratosphere and troposphere
in the tropics by using the global data
from the satellite observation with
combination to numerical model. In
addition, we are also promoting two small
satellite missions using far-infrared (FIR)
and terahertz (THz) waves, which are
wavelengths that are yet to be explored
for satellite observation.
1) Research on the impact of stratospheric
dynamics on tropical cumulus convection
activity and the resulting material
exchange process between stratosphere
and troposphere
2) Development and improvement of
retrieval methods for greenhouse gases
and clouds from satellite observations
3) Developments of satellite instruments
and analysis algorithm methods for a far-
infrared (FIR) small constellation satellite
mission and a THz small satellite mission
for observing ice clouds, water vapor and
water isotopes

Schematic : SSW and tropical troposphere

—— St
Brewer-Dobson Girculation

Enhanced circulation
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{LIREETNBBEDL SFRICH
T TORREEDER & R EFH TR
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WE - K - BETRRICEDABEET
IWOBELEH#ELTVET, BEET
DY IRmMA. BRAlT— 2 LENICE
Y3 ETRBERHDA H =X L%EH
RLTVEY, T, KEBETIVHBR
TAHMBRTREBNGHERAZITS &
EVIal—%) &VWSVYT DT R
EST LT EFIV - BAMICE DD
THEREDEFICENEANTNET,
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limate Modeling Section aims

to understand the factors
contributing to global warming associated
with cloud, precipitation, and radiation
processes. We develop numerical models
using observation data to understand
the physical processes and mechanisms
of climate change. We also develop a
software “satellite simulator”, which
imitates virtual satellite observations
on the computed Earth, to improve the
model uncertainties against observations
for more accurate climate predictions.
1) Development of numerical models
which accurately represent cloud-
precipitation-radiation interactions
2) Evaluating the climate impact of
clouds through the comprehensive
analysis of multiple global
climate models and satellite data
3) Assessing the performance of climate
models using satellite simulators
4) Understanding the impact of the
atmosphere-ocean-cryosphere interactions
on global warming

EQ
fkm] A Froposghers]
Winter Eq Summer
pole Latitude, Pole 20

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

378 380 382 384 386 3ss 390 392

GOSAT ¥ ZIc L BN HE LB (F&) @ (FR)
2B B B LRRO A IR R EE
Latitude-monthly section of carbon dioxide at upper (top
panel) and middle (bottom panel) troposphere from
GOSAT 3 observation

3 GOSAT : Greenhouse gases Observing SATellite

FUBE & REBONFHIEEIERICEIY SH%E

ESZElx”iﬁ-mﬁ%ﬁ@ﬁ?ﬁi%]k&lfﬁiﬁlw@ﬁiﬁiﬁ
DEIL, HEERAFBERN LZu_é:'(K REED
FHLERASRL TN, ERTHBH TRED
ﬁ?w& AEN, FRELEY, ﬂﬁmfﬁgﬂb‘,ﬁ%

193,
Schematic figure on stratosphere and troposphere
interaction study: Impact of Sudden Stratospheric
Warming event on the tropical tropospheric circulation
change

= - Bk - REMEEFADEIZR
Schematic of cloud-precipitation-radiation interactions

BFIES

L~ —R&E [d8Z)
(moB)

HBET IV EHEBAEEHEDE L BOTURFEDRER
Process-level understanding of the impact of clouds

on climate through numerical modeling and satellite
observations
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Atmospheric Physics

guished  QKAMOTO Hajime

T 7V WVOBREKT 7T« 7 U YIC X BRI

Global analyses of clouds and aerosols by space-borne active sensors

SRS E Tl
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®
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tmospheric Physics Section
focuses on the following topics:

1) Analyses of cloud macroscale and
microphysical properties from satellite
remote sensing

2) Analyses of radiative properties of
aerosols from lidar

3) Evaluation of numerical models

4) Defining future satellite missions.

Atmospheric Environment Modeling

Professor YUMIMOTO Keiya Assistant Professor HARA Yukari

Assistant Professor ITAHASHI Syuichi

7 VT O TARR EIRHKRIRET Y VY

Regional meteorology and air pollution modeling over Asia

SRBETVVIFE TR, 7Y
TEERRELT

1) SRR & BAEE T VAT

2) [REASUSRE T IVOBELISA

3) RQH SBFEDILEIBIZ

REIET BAREITOTCVET,

tmospheric Environment
Modeling Section is concerned

with the meteorological and chemical
transport modeling studies over Asia
including,

1) Regional meteorological data analysis
and model development

2) Regional chemical transport model
development and application

3) Atmospheric deposition analysis to
marginal seas.

28

Typhoon simulator (wind-wave flume) with a thermal
stratification generator

#) 20 FEEHRE L T3 7 1) —3KE ADCP
Ferry-installed ADCP in continuous operation for about
20 years

BEREEBIEOBAY 2
7Ki#)

RAYOT STy I 53HE (RMFTRICL B R U< —
214 TDREE)

Microplastic analysis laboratory (polymer identification
using a microFTIR)

Atmospheric Dynamics

Associate Professor YAMAMOTO Masaru

HERESE D 1 AR D ISR

Research on dynamical processes in Earth’s and planetary atmospheres

SNFHHTIE. UTOEBICE
THHARETOTCNET.
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2) KRN LIz Rix 2 EEOEEER
3) £BAKODRA—/N\—O—FT— 32D
hE
4) HERBBREDASAFERDOIZE

tmospheric dynamics Section has
investigated the following topics.
1) Impacts of East Asia marginal seas on
weather in and around Japan
2) Synoptic-scale interaction between
different sea areas via the atmospheric
process
3) Dynamics of Venus super-rotation
4) Dynamics of general circulation of
terrestrial planetary atmospheres

Atmospheric Radiation

Associate Professor SATO Kaori

NEURGHERENITE & e ST Edh D il JE

Atmospheric radiation and satellite remote sensing

SRS SIEF Tl

1) IREHBIZICRIY 2 EERAIAAZE

2) EEARSRITRITORRE L REL

3) HREBE, EEML. T - MoK - R
THEFRME

FEVCRY BIAREIT>TVET,

tmospheric Radiation Section
conducts research to advance
fundamental understanding of
the physical processes involved in
atmospheric radiation:
1) Theoretical studies related to
atmospheric radiation
2) Development of satellite remote
sensing inversion methodologies and
data products
3) Surface and cloud-precipitation-
radiation interactions.
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Center for Ocean Plastic Studies

Ocean Plastic Monitoring and Modeling Assessment on Ocean Plastic Influences

Assistant Professor NAKANO Haruka
Distinguished Professor ISOBE Atsuhiko Associate Professor ALFONSO Maria Belén
Assistant Professor JANDANG Suppakarn

BETSAF Y IR Y 2 & 5 - EIFGE - RITEHORFAEE Y. By bridging research, collaboration, and technological innovation, the Center
RBMMBORBICEELET. ThickY TSRAF Y 7 5r0EMEBEms  for Ocean Plastic Studies plays a vital role in advancing scientific knowledge and

RA ARG AR ETIET 3 L CEBAREERS T LAFEn  supporting global efforts toward mitigating plastic pollution and preserving the
=¥ health of our oceans.

T
Background

BETSRAF Y VY2 — (COPS) (. 2022 4F 4 BICSAAFHARAINRIL LERNGEY T 514 MRAEIS T, 240/
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The Center for Ocean Plastic Studies (COPS) is an internationally renowned research center established under the auspices of Kyushu
University (Japan), with physical locations in Chulalongkorn University, Bangkok, Thailand, since April 2022. COPS is dedicated to fostering
global partnerships, particularly with researchers from Southeast Asian nations, to address the pressing issue of ocean plastic pollution.
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At COPS, two research units drive the center’s scientific activities:
@  Ocean Plastic Monitoring and Modeling
@  Assessment on Ocean Plastic Influences

The primary objectives of COPS are multifaceted:

@  Plastic Flow Analysis: Investigating the transportation of plastic pollution from land sources to the oceans through rivers.
Comprehensive Monitoring: Monitoring plastic pollution across marine, freshwater, and terrestrial environments.
Impact Assessment: Determine plastic pollution’s ecological and environmental consequences on organisms.
Scientific Evidence for Action: Contributing to developing actionable plans to achieve the Sustainable Development Goals.
Capacity building: Empowering international researchers through targeted skill development initiatives.

COPS DWFEiLH)

Outcomes

COPS I3ALHEREBHFEDBAAD S 7 7 LALRTWEAEECA 7 4 REWATEH Y. TOMIBNEMEZ LD LERHERRZHEE
HICHHE L TOET, RREICIBF TS AF v U 5RARDIcHDRIIE - KBEFALTWET. e T3RF Y VBROER
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SORAiZER LIEMEDIRMNIE, TELELRBICBIIZI470TSAF Yo (MP) B, KW H#E MP (300 u m K OHH
BUERE DR L. ELEROEBETSRF v VERICET 2QENEHEETOTCVET,
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TR ENAT— 2ty b EERT BT ET. BETSAF Y I DBIERIHEIRETY . FBMETTIVEFBLTITATAE G TR
SRFvIUDITHELERLTVEY, FRBERAIVOTIRAF Y IDRHERFTEL, BRLBET7TO—FERELTEN TS0 b,
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AF v U EROERFHEOBRICEEL T — 2 2RELE T, TO—EOMVERICL Y RFHOARE RO, Fir] s SIRHIRICR
BMLEY,

COPS prides itself on its accessibility to Northern and Southern Hemisphere scientists, facilitating international collaboration to
implement cutting-edge technologies in studying mismanaged plastic pollution. Leveraging innovative tools such as drones and mobile
applications, COPS employs a multidisciplinary approach to monitor and analyze plastic pollution effectively. This includes conducting
comprehensive assessments of land-based plastics, including the meticulous collection and analysis of microplastics (MPs) and small MPs (<
300 u m) across various environmental matrices.

Furthermore, COPS actively manages extensive ocean plastics datasets to track the trajectories and fate of missing ocean plastics,
utilizing advanced numerical modeling techniques in conjunction with observational findings. This holistic approach enables the center to
gain insights into the distribution and impact of floating microplastics on aquatic ecosystems and organisms, such as zooplankton, corals,
and fish. Through the collection and analysis of marine organisms, COPS contributes invaluable data to understanding plastic pollution’s
ecological implications, furthering scientific knowledge and informing sustainable management strategies.

COPS

7 9 N : : :
COPS HRBENAF 150 IVAS B4 HITHVOBRIHALT BT IRF v 7 TH HETHYA L OTSAF v ZHR BB TRRLERAIOTSAF v o SAEEY—F v VETHALIY Y TRV RE > 188 Kyushu University
Chulalongkorn University where COPS was established Plastic debris littered on Samae-san beach, Thailand Microplastic surveys from a research vessel Microplastics sampled in the Sea of Japan A coral colony covered by a fishing net on Si Chang Island,
Thailand
a
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Plasma Science for Steady-state Operation Plasma Heating for Steady-state Operation Plasma Control for Steady-state Operation Boundary Plasma Experiment and Analysis

Professor IDO Takeshi
Professor IDEI Hiroshi
Assistant Professor KINOSHITA Toshiki

Bk 51092817 H 15 9 REREIN SR D HEME

Professor HANADA Kazuaki
Associate Professor NAGASHIMA Yoshihiko
Assistant Professor ONCHI Takumi

Plasma Wave Science and Engineering High Temperature Plasma Diagnostics

Associate Professor IKEZOE Ryuya Distinguished Professor FUJISAWA Akihide

Plasma-Wall Interaction for Steady-
state Operation

High Temperature Plasma Information
Control Engineering

Associate Professor TOKUNAGA Kazutoshi  Associate Professor HASEGAWA Makoto

FONRTRAY B AV MHE

Fundamental research and development for nuclear fusion reactor

( BTYSATEISWE LY 24— T, BROZBT %
LE—RE LTHB TN RMAFORRE B L.

B CIAGECAL T BHERIR b 1<V DRERBIZLZ b & L e BRI
EEDHTNET,

QUEST(Q-shu University Experiment with Steady-State Spherical
Tokamak) IFERRA. 77 THRARDIERK b < 7 BERRE
BT, 2008 F|EeS &R L& Lic, AREZERBEH S RUHN
ADBERD 2.8m T, BiZIIVEEBERICHISLTWEY, O
VINT P TREBEEOBVIRR M AT/ BRRESFORREBEL
feo VERTZARDERESTAL 2) BHIREFEOAET SR
<INE - TREFEEDORFE. 3) ERFERICA R TS XY
HRFORIE, 4) MBT S AKEE & AU R FRIROSIER &%
KROEFEL LTWET., Higet > 2 —TRISHNFHRPZE
ANFEFIE DRSS VIR AT EHZRRT - SRR R
FEERE LIEERANOKERE TS XAIHMEE & OREMEL ED
TVEY,

EFE, BFEYVvAOMOYRERR - 72 7 OREE#E
b, RBNBAREFEEFT o0 bOVing - BREEIC
EOTI0KAU LD TS AR EBRMERETNTVEY, BEAR
MADNBNRICREENIBEIIETRENRBIERK 1,000 5E
ETERLET, £RTIVVIEVRE TUVZA MY TSI
BMRAEDHERMEE LTEBAY YT AREBORREE
S, 10°m° U LEDFOEFHEEL 100kA DTS XX ERILSE
FIFIRRIILTVE T, S%IF FOA ZIVBEBO B EHEHE
TNTHEY. PARYV TS AIDOMEALNRAZFENTVET,

T5IC. MBEBTHS TRAM-IM B SERENER AT Y
BEEffiER LEE. EBNFEEERECL Y ERERTSHS6
BEEIDERIR b A< 7 BRI LE Lic, KRESIFOREREE
9 BHER 400 EDRIBEEE 0 OB Tld 4 REOMERED
HYUET, QUESTIRER FHT YV TS AEENTRETHZEN
W—DEBTHY . TIAEREERAOMERE. KRSFICH
FMRBRGEICERLTOE Y, EEFTERY - KRais
HRATE OHEERE L CEEEEAY v 0 OV OXiEZED
THY. FEADT S A FROEMNE RIAALTVET,

SHIBIPRFHIBELE TS AREACADTE. 41 /\—2H%EE
FEMRT —ICMA. HRSFRAKTUCEG FBRR S DR 78
REHELTNEET,

QUEST & EARMMRFEPABRIEES 1 >z EDEDHRE
QUEST and its peripherals

75 AI[R/FRBERE "QUEST” (75 XIARE 0.68m, 75 X/NEFE 0.40m, B 0.25T)
QUEST ( Major radius 0.68m, Minor radius 0.40m, Magnetic field 0.25T)

kO SIVEEEIA )L (Toroidal Field Coil) b : K FAIEHIA1 /L (Horizontal Position Control Coil)

L |EEEREIA)L (Vertical Position Control Coil)  d : BRI /L (Vertical Field Coil)
CHMAIZ A )N—% 1)L (Outside Divertor Coil) f: Pl /3—%2 )L (Inside Diverter Coil)
D EZEAE (VacuumVessel) h: #4/N\—2FL—f (Divertor Plate)

HAA)\—%1) = 42— (Divertor Limiter) j: t£>»&—2%v o7& (Center Stack Vessel)

1Y B—=Y L/ 4 F34)b (Center Solenoid Coil) | : Pfl)) =% — (Inboard Limiter)

m: 7523 (Plasma)

~T@a o N

dvanced Fusion Research Center is aiming to realize a

future core energy source, nuclear fusion reactors, through
experimental research on an advanced magnetic plasma confinement,
spherical tokamak.

QUEST (Q-shu University Experiment with Steady-State Spherical
Tokamak) is one of the largest spherical tokamaks in Asia, and its
operation started in 2008. A height and an outer diameter of the
vacuum vessel are set to 2.8 m, and the magnetic coil can work in
continuous mode. Our experiments aim to achieve:

1. Generation and observation of high-temperature tokamak plasmas
2. Development of advanced methods of plasma heating and current
drive using electromagnetic waves

3. Demonstration of long-time plasma sustainment for steady-state
reactor operation

4. Control of particle circulation using high-temperature plasma facing
wall.

We are collaborating with various institutions, including the division
of nuclear fusion dynamics in RIAM, and National Institute for Fusion
Science (NIFS) fundamental facility type collaboration research, to
advance our project.

In recent years, we have developed an electron cyclotron heating
system consisting of a gyrotron and transmission lines. It achieves
plasma currents of over 100 kA using high-power microwave
heating. The highest demonstrated electron temperature is ten
million degrees Celsius. In addition, the co-axial helicity injection
system has been developed with Washington University and
Princeton Plasma Physics Laboratory through joint research.
It generates high electron density (10'°~10°m™) plasma. Our
future plans include doubling the toroidal magnetic field
strength, and hence enhanced plasma parameters are expected.

A d=1=p%
Gyrotron

DRI REE
First hot wall with active temp. control

Furthermore, we successfully improved the steady-state tokamak
operation technology accumulated from our predecessor device,
TRIAM-TM. We have demonstrated six hours of steady-state tokamak
plasma confinement for the first time in spherical tokamak research.
Using high-temperature wall to simulate future reactors, a long-
time discharge has also been maintained for four hours at a wall
temperature of 400 degrees Celsius. QUEST is the only device in Japan
that can operate in steady-state mode, contributing to plasma-wall
interaction research and material development for future nuclear
fusion reactors. Recently, we have been collaborating with University
of Tsukuba and NIFS to develop a new continuous-wave gyrotron for
steady-state operations, aiming to increase plasma particle flux on the
wall.

Our research will additionally focus on plasma confinement, transport,
and divertor, which are essential for designing future nuclear fusion
reactors. We aim to accelerate the research and development for the
early implementation of spherical tokamak fusion reactors.

13417 =104
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Professor HU Changhong Assistant Professor LIU Yingyi

Professor UCHIDA Takanori Professor YOSHIDA Shigeo

Marine Renewable Energy Engineering

Offshore Wind Energy Advanced Utilization Renewable Energy Integrated Utilization

Assistant Professor WATANABE Seiya

FYORTRAV AV RHE

HVERMET 3OV F —DOBKRE - PEiE - RHiTEDR b

Maximize function, performance, and economics of renewable energies

TRIACHEE T 3OV F— ) Hek D Wb 7€

Development of next-generation marine renewable energy technologies

T BRI T 2OV F—0 08 & iR Tl o prse

Research on offshore wind energy utilization

and numerical local airflow prediction

EREARIRXIVF-IE¥SHT
3. FERADIXIVF—FIBOH
VAT LIRED SEMERIE. WK B
BHEOBEIXIVF—DOFABICET S
MERAREEHTOET, BE. UTD
HRT —RICRYBATNET,
1) KA FREOEIR MRESEICE
I EHE
2) LY ZRBEOKREULERIVFO—421L
(CBAY 2 %R
3) FATE ERUREVRI 2 T — DB
4) PRSI R - RRRBEY AT LI
BA9 2R
5) KB CFD Y 2 1 L—Y 3 VEEDH
REBEBETRIIINF—TEAOHE
FADHZR

arine Renewable Energy
Engineering Section is dedicated
to the research and development of
offshore wind energy utilization, from
new concept proposals to technology
demonstrations, and the utilization of
ocean energies such as tidal currents,
ocean currents, and wave power. The
main ongoing research projects are as
follows.
1) Research on low-cost installation
methods for large offshore wind turbines
2) Research on larger wind lens turbines
and the multi-rotor system
3) Development of floating offshore met
mast
4) R&D of highly efficient tidal and wave
power generation systems
5) Development of large-scale CFD
simulation methods and their application
to marine renewable energy engineering

¥ EEBOH LVRASEICET 2% | KERR (£), #EVZa2L-Yay (B

A study on a new wet towing method for offshore wind turbines: model experiment (left) , numerical simulation (right)

BAIRIEHENY S22 LY ZASHR
Concept of very large floating cluster wind lens
turbines

RIVFO-ZLYXAEDCFD Y I alb—va>
CFD simulation on a multi-rotor wind lens turbine

TRAATXIVF-BEFBESECT
3. N2 DEFEBEREICEITBF
FRNGEDFNOER S FROSELE
BELEd, Hic. FLANREDE
HAREREORE L. KERRRHE A
WeRARER, BERGI1L—3
R T ABREBRRE UE— Yy
VIR RO—VICEBBARACELY T
TE—FLTVET, &5 UTFITR
THET—ICERYBATOET,
B GRLR (TS 7RT+—70—)
EZFREICRET BEI%
W ATEFEDOBIE & BRI T 5
[T
W ASAETR & A - AT RN ICE
T EHHAR
BEA/BAFO—VOEEBEER (=
DEXESD ) BT IHME
ER. B8 MUARX, LWAEEED
KEIZY DIERICEIT BHE

i
(FU—FiliE112m)

BEV (7%
Wind turbine wake flow
SAFEORECHFRSEVIIICELS
TR LI E b |

WHETIBOTR (£R)
Complex turbulent flow (land breeze)

ffshore Wind Energy Advanced

Utilization Section aims to
advance the understanding and prediction
of wind flow in the atmospheric boundary
layer. In particular, we are focusing on
expanding demand for offshore wind
power generation (offshore wind resource
and energy production assessments) as a
pillar of our research. In order to research
and develop the above the problem,
we approach wind tunnel experiments
using large-scale wind tunnel facilities,
computational fluid dynamics (CFD)
simulations and data-driven science,
remote sensing, and field observations
using drones (UAV). We are also working
on the following research themes.
W Aerodynamic characteristics of bluff bodies
M Turbulence structure and transport
characteristics of atmospheric boundary
layer
M Stratified flows over topography
M High-density operation of unmanned/
manned drones (sky industrial revolution)
M Reduction of disaster risks such as
typhoons, tornadoes, volcanic gas, and
wildfires

ERELRBOTE (8R)
Complex turbulent flow (sea breeze)

EFREIRIVF—EEHARHF T
&, BETREIXIVF—EEE%
SUICEEMDRALE BIZIC, UTD
T—XICBALT. BIRETIV - 8REHEA
HERE - MEREM B, EEIER - REM
‘. BSUIL, HFAVET DR
BY AT LOMEFMEICW Y HATHE
ER
)O—2Z=hETIVY
2) = - H—R - EERBINET ) >

M

3) BARERNEBEVATLIVIZTY
e

4) ERRFHE LR NREES AT A

5) RIVFO—2 Y AT LG - BHTAR

v

£

6) 1A FANKEE AT L

FHOFAHIUE ERNRBS AT L 1/10 RERME
Innovative floating offshore wind turbine system
1/10 proof-of-concept model at sea experiment

enewable Energy Integrated
Utilization Section aims for
maximization of production and
economics of renewable energies. R&D
on analytical models, design method, and
innovations in performance, safety, load
mitigation, and new concepts of energy
production are carried on in the following
themes.
1) Rotor aerodynamic modeling
2) Aero-servo-elastic modeling
3)Super-large wind turbine system
engineering
4) Innovative floating offshore wind
turbines
5) Multi-rotor system design and analysis
method
6) Kite wind power systems

BAERETIYIZTIVY
Super-large wind turbine Engineering

FROBRE)VFO—R YT Ly
Super-large multi-rotor system in turbulent wind
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. N = Associate Professor ZHU Hongzhong
Next-Generation Renewable Energy Technology

HHEIE T RET 3OV — 2 2 7 Ll OWiZE

Research on system control of ocean renewable energy

HABETET RIVF—RHIET
Tl BEBEAREIRILF—
EELDEMAAT B, FEMEER
VG T LILEY ZDORBEE Y AT L
RECICET 2ARERETVE T T—
BHATIVREYZaL—Y 3 VEME
DIREICK Y BERTRET XV F—FBERK
MOBIE LU IR FOERICDOVTIER
FLET, EHMET I
1) BHRRET D 2V A i
2) BARSZFRREORE(L
3) BAREAS - WIEEREBY AT L
4) ¥ ERBEORMY AT L
5)ELEVAY R 7— LOREIE

REFIIERINA TV FYRT L
Oscillating water column hybrid system

NI TIRAIFERR
Experimental study in basin tank

ext-Generation Renewable
Energy Technology Section
conducts research on new technologies
on harnessing ocean renewable energy
with more effective manners, considering
the implementation and system
optimization. Data science and simulation
technologies are utilized to evaluate such
new technologies. The main research
topics are:
1) Digital twin technologies for floating
offshore wind turbine
2) Optimization of large-scale floating
offshore wind turbine
3) Integration of wave energy converters
and floating wind turbines
4) Towing system for offshore wind use
5) Control of offshore wind farm for
optimal output.

RAYRTIV—IN—BRINAT )y FYRT s
Point absorber hybrid system

36

MR

Wave Generator

RS FREKAE

Ocean Engineering Tank
RHE
Towing Carriage

Specifications

-30m/s (60m/s at 2nd test section)
VU < 05%
X-axis, 0-15m : Y-axis, 0-3.2m : Z-axis, 0-1.5m

*Max wind speeds
Turning vanes  *Turbulence intensity

Dimenions:
36mW X 20X 16mL)

Turning vanes/’

\Inlet, exit and shutter
for open circuit

ABEREER (HERAREES S 1L —> 3 V&@E)
Boundary Layer Wind Tunnel (BLWT)

AED T4 7 DTN
Flow visualization of wind turbine wakes

Distinguished  JTSAWA Akihide Assistant Professor OHSAWA Kazuhito

Professor

it o s L A it Associate Professor HASEGAWA Makoto  Assistant Professor NISHIZAWA Takashi

“HORTRAY A EA
AL DI NfERTIE DS

Research on integrated analysis of turbulence

@;ﬁ?— SRR FTIE. UTOL
SHERRZETEOTVES,

1) 75 RRERT — 2 DI EDRF

2) FEV ST 4 —DETERIRNDIGA

3) Bk 77 A DHEDRE

4) ALRRERRBEOEERIMOMTE

urbulence Data Analysis Section
focuses on the following topics:
1) Development of methods for plasma
turbulence data analysis
2) Application of tomography on turbulence
analysis
3) Pioneering of controlling method for
turbulence plasma

4) Study of basic technologies for turbulence
experiment operates.

Ocean Modeling

it el & FEwZE

Professor HIROSE Naoki

Evolving ocean prediction and applied studies

@#E?U VIRBETIE UTDIE
BICEY 2HARETOTVET,
1) BXRBIGECBRERTREXET 5
NFRROHE & ARE

2) W7 I7EEEENRE LT -4
{E5eB% (DREAMS)

3) BEMEROACE - B - HF BB
WKE - BEBLUR SR - [BEEEHE
DIEEfERA

cean Modeling Section focuses
on the following topics.
1) Synthesis and anatomy of the dynamical
processes at the straits of the Japan Sea
2) Data assimilation Research of the EastAsian
Marine System
3) Interaction of physical oceanography
with biogeochemical oceanography,
fisheries, maritime affairs, meteorology or
climate studies
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Technical Service Division

ICHEEND LABICHERILEINE L. ThET.
ISANFREMICRRYT 2RITHRIIEMEDET HHRE) I
EETNTOE Lih Bk > TRIEmB ety &L
feo BRMEOSHRDTFICREET N, BEEITNDSHREEM
XEETOTCVEY.

BilE CRICBNPREMOEHARIEH SROSNDBE
SERPIRICH T MR, KEKE - HEFAMEROER -
RIEBEEB L LETOTCVEYT. BF-EX. BT, M.
15 EDBPIDEFF LRRNAICHEE LRI E EHRDE
NIEY 2IEMAETHIG L. HREZRMOEHSZEL T
Y, Tl [CANFHRRFALBEOR Y hT—VDER, 2
BEEB L. TRRELUNDDEH S DIKFEIC K BRIMTXE
PREMMFGEELTOTVET,

EE. SANFHEROSERFRE - £EFMEREIR. %
EFRGHE JFUBIMARER L BIHERICE L TOREE
ECHERICE. ENEESTICKMBENE T 2REEEMIH
MO - BEHKECEMLTVET,

@mgm 1997 FEIC RN TR A2 EAR FIFFEH

REMEIRY AT LOWER - RE
Construction and installation of drifter monitoring system

echnical Service Division (TSD) was organized in 1997,

when the Research Institute for Applied Mechanics
(RIAM) became a nationwide joint-use institute; before that,
each technical staff had provided his service only for his specific
laboratory of RIAM. Now all the technical staffs belong to TSD,
from which appropriate technical staffs are sent to research
laboratories in accordance with the required kind of technical
service.

TSD has technical staffs of expertise in such fundamental
fields as electronics, electric engineering, machinery, material
science, information technology, or field observation.
Arranging staffs of relevant skills for research laboratories, TSD
not only provides technical support for any kind of research
activity made in the research groups of RIAM, but also works to
maintain and operate such advanced devices/facilities of RIAM
that need experience.

Unique apparatus is made often for a particular research
purpose by technical staffs of TSD.

As a general service, TSD maintains the information network
and the safety/health management system of RIAM. TSD has
contributed to the growing activity of RIAM as a joint use/
research center for applied mechanics, by providing a high-
level of technical support due to the technical staffs of RIAM.

AEITEY HHROERERR

Strength test of new materials for wind turbine

QUEST D&
Maintenance activity for QUEST

BEMBRRATI>RAE—77/4 V=&K& LY XAEOEREKRE Y DFND
FIEALRER

Visualization of flows around a shrouded wind turbine in a thermally stratified wind
tunnel using the smoke wire method

T—AREE

Data and Information Service

Data and Information Service

T AXBRECREMRDTORROAEMIS . FRADIM
LEXIES B, IRMOER - HEERBEL L TRE. 2
HIBLEbIT, RIRFBOZIREITOCVET,

e, AEAMEEORTERINZREXEPT— 2. B
LDk - REZEITOTVET.

Data and Information Service (DIS) collects and analyzes
performance and distinctive features of the institution by
quantifying them to support directing the future of research
sections and strengthening the research capacity. DIS also
provides support for public relations of the institute.

In addition, DIS collects and archives documents, data and
reports produced in operating the institute.

BEBHPTOR—/N\—O V21 —2Y X7 L (NEC HH8 SX-
Aurora TSUBASA) (&, BE@E 15 MEE BT 2HFHMET
HOARRET — 2B E S BEAREY I 2L —Yavic
oL TBNIRMEREE RIE L. BERP PM25 &L o feithl
FORKEEETATIRGRE I aL—Yay, BLE- ¥
LIZBF2RBEBHEADHOARERZ2L—a v &
FRIBORROEESADEBSEEENE LIBRFAY I 2
L—yayv, JSRAREAYIaL—Y a3y, F—FEEEFR
EHES. RAGHRIBTEREINTVET,

RNEEMCHIT S T2 TR - 8 s T8 &
FTZEEMEEA—N—OAVE1—2 YR T LK. FIXIV
F— - IR - KRS EF—T— NE LIAHRAICS TS
PEBRDERICKERHRESS L. UL TIEHOHAD
BifE LTZORBRERICETINRITITVET,

KiHD SEHOBNEEERET VT
High-resolution ocean modelling
in the eastern channel of the Tsushima Strait.

——————— T
P =

SPRINTARS (2 &% PM2.5 Fif
PM2.5 forecast by SPRINTARS

Super Computer System [ SX-Aurora TSUBASA |

The current super-computer system (NEC SX-Aurora TSUBASA)
such as scientific computations or large-scale data analysis with
extraordinary high-speed, parallel processing. It is used in
various research fields such as atmospheric environment
simulation to predict the impact of particles such as yellow
sand and PM2.5, turbulent wind simulation for onshore/
offshore wind farm deployment, monitoring the ocean
environment, and elucidating the marine pollution, plasma
turbulence simulation, and first-principle electronic structure
calculation,etc. The high-performance super computer system
that supports“calculation” following “theory” and “experiment/
observation” in science and technology contributes to the
progress of research and development in RIAM characterized
by renewable energy, earth environment, nuclear fusion.
Furthermore, its achievements are successively benefit to the
global society.

(2)FWR:MEITAIHBTTRICENS B

(AR R ORBERFMEF IV (RIAM-COMPACT - BRIRE .
T YR — ) KFRHE ERAIFER (Homs Rev) ERRE
LIgfEmpaR> = 2L—>3>

CFD simulation with RIAM-COMPACT of Horns Rev

BRBOBEA MV
EREAHE(HE15m)

FUNKFGERE + > N\ ZHARZ Z R & LRERRY S 2L—> 3
CFD simulation with RIAM-COMPACT of Shiiki Hall, Kyushu University
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Designated Joint Research

RHEMRIE. S50 LOHRESNT—RICELTENEE
HY. FIADHRE LHRTITOHARTT.

Designated Joint Research is one of the programs based on
research subjects designated by RIAM.

MWIRIRIE /15 9 5F

International Joint Research

EPMEHEERRRIE. EOMEROMRENRRELEY . BF
ELVART —REHRE L. ERLHBEICERT BART —<&
FRRDEEY 20HFOMRE EHRATITOIMRTY.

International Joint Research is one of the joint research
programs based on applicant-proposed joint research from
applicants living abroad, thus contributing to globalization of

O BXRIERETARE BRIV I 1L -3 VRRW)
COmFER - B 2T L

KRG NFDE

research activities in RIAM.

Early Career Joint Research

EFFvUTT v TZERRISEIHERA, BEPE KX

RO ERIFTNICESTZ/\— 2V MERZ FTHRUVHRED

BEZRSOZ . 2FROHFMREEBEC L) BLEFH
HFHOHRRENZF IOV BT DR T,

Early Career Joint Research is one of the programs to provide
career development opportunities through 2-year collaborative
researches for non-permanent young researchers, such as

research fellows, doctoral students, and postdoctoral fellows.

O TS RIFRAFREEE (QUEST)
©EFRT S AT RERLEEE (PANTA)

O JRRPRETE - SHEREE

O BRIEIPIN REREE

HIRIF—NEDEH

Standard Joint Research

—MRARIE. BREEOART —IEREL. INOEET S
DEORRE EHRATITOIMRTY .

Standard Joint Research is one of the programs based on
applicant-proposed joint research.

O HERAKERES S 2 L— 3 VEB (KEERERR)
O RKUBHFY AT LTSRS CREMBER )

O RBHER T REKIE

© BRBEHTEREFEME

=NHHE

Research Workshop

HRERIL. BRBENERT —IEREL. PAADEET 2
DEOMRRE LHFITHET 2ERTT, RLIDERIE.
HIzZRRTORERPBHEETIIE . BHEEENDL LITh
BEEN, EHEENDZTEABFENTOET,

Research Workshop is one of the programs for holding
workshops on applicant-proposed research subjects. The
workshops should be planned around a well-defined aim, and
not only cover lectures and presentations.

O BFEEH

Earth Environment Dynamics

© Wind-Wave Simulation Facility
© Ocean Environment Analysis System

Nuclear Fusion Dynamics

@ QUEST
© Plasma Assembly for Nonlinear Turbulence Analysis (PANTA)
© Research Facilities for Nuclear Materials

© Research Facilities for Plasma facing Materials for Fusion Reactor

Renewable Energy Dynamics

© Boundary Layer Wind Tunnel

© Thermally Stratified Wind Tunnel

© Ocean Engineering Tank

© Field Emission Scanning Electron Microscope

Mutual Equipment

© Computer

Data Infrastructure Enhancement

AAZOREHA - HERE Y 2 - L@ L MBRRELT
FIVF—BBEICET 5T -2 RBERREHELTVET,

In collaboration with the Pan-Omics Data-Driven Research
Innovation Center, we are promoting data-driven research on
global environmental and energy issues.

International Collaboration

HROMAEEE L AMPBEEZBATVEY., OERHEER
RBRY FT—UPHET L— LT %ER L TCERRZE PR
RRERETHEOTVET,

We have academic agreements with research institutions
around the world. We utilize these international collaborative
research networks and educational frameworks international
conferences and research exchanges.

40

Training of students

ISRAFRARCIIRANGEETZ BT HEFHREDER
ICBHTVET,

IEBREERTARNOBEEE TOJ S LPRAETS
ROBHEEZ B CCFEDBEBICEMLTVET,

The Institute is committed to fostering young researchers
with original qualities.

We contribute to the education of students thorough a
cooperative education program for technical colleges in the
Faculty of Engineering, and through cooperative laboratories in
the Interdisciplinary Graduate School of Engineering Sciences.
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