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Recently, we have been facing an increasing number of severe
challenges related to typhoons, rainstorms, sediment, and

environmental degradation. At the same time, social vulnerability to
natural disasters and public environmental awareness are rising due to
declining birth rates, an aging population and urbanization. Water-
related disasters and environmental crises pose significant challenges
for humanity in the 21st century, creating an urgent demand for
scientific advancement and technological innovation through both
fundamental and applied research.

By focusing on harmonizing disaster management with environmental
protection and restoration in the hydrosphere, centered around river
systems, we aim to understand the mechanisms behind various fluid
flow phenomena. Our goal is to develop methods and technologies for
preventing and mitigating fluvial and pluvial floods, sediment and
coastal disasters, while also enhancing the management of mountains,
rivers, coasts, and urban areas through field surveys, laboratory
experiments, numerical simulations, and theoretical analyses.

Keywords: turbulent flow, sediment, driftwood, morphodynamics,
hydraulic structure, sewer system, indigenous knowledge, pluvial/fluvial
flood, sediment disaster, coastal disaster, environment restoration, DRR
(Disaster Risk Reduction) education

. EHETAR D 7152 Mechanics of Complex Fluid Flows

EAISKEBIZE T 5 RN, BE
Bk, R - MEEETFERICEE
THY. ThdoDA DX LOEH
EFRABRMORARNEETT, A
RETIE. KBIZH T DL HRE
REERRIC. FHBERTFERALE
ERMNLGFE2RTETILND, 3R
TOERGEREELELT DT
BMETILOEEICRYMBATHET,
Ftz. THORBEECES -, R
BOEFHEICME ., BaDLEE
FOEEONEHE L NTFERES
DTREEMEEEEL, JYBELT
TILORRICEHTUVET,

BRI 51T BHAER

Computational gid at ni
T
wnit:cm)

20cm/s 20cm/s

EBEE

Experiment

IR

Simulation

WA 51 BN L T EBIZHIT SRS & HERIT

Experiments

The flow, sediment transport, and variations in topography and grain size in real rivers and
water bodies are highly complex, making the understanding of these mechanisms and the
development of predictive technologies essential. In our laboratory, we investigate various
fluid phenomena in the hydrosphere, focusing on the construction of predictive models
that range from practical 2D models utilizing unstructured grids to sophisticated 3D models
requiring complex turbulent flow analysis. Additionally, we consider the cohesiveness and
heterogeneity of sediments, the non-equilibrium nature of sediment transport, and the
mechanical mechanisms governing individual sediment particles, as well as the
uncertainties in the movement of particle group, in our efforts to develop more advanced
models.
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The flow and sediment transport phenomena surrounding
hydraulic structures present some of the most significant
challenges in hydraulic engineering. Addressing these
complexities is vital for effective disaster management and
for the conservation and restoration of water environment.
Our laboratory conducts research on local flow, sediment
and nutrient transport, and morphological changes around
hydraulic structures such as dams, weirs, bridges, and spur
dikes. We also examine the disaster prevention challenges
and environmental impacts associated with these factors.
Additionally, we evaluate the flood and sediment control
functions of various traditional civil engineering methods
that utilize natural energy and materials, and we are
developing new NbS (Nature-based Solutions) technologies
focused on revitalizing and improving these methods.
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Response of river sandbars due to dam/weir removal
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In the urban areas where we live,
challenges such as climate change,
infrastructure deterioration, declining
birth rates, and an aging population are
becoming increasingly evident. Our
laboratory conducts research focused on
assessing the risks of pluvial and fluvial
'Tﬂ)oding associated with urbanization,
evaluating the functionality of water
infrastructure such as sewer systems,
and exploring the integrated operation
of rivers and sewers to effectively utilize
existing resources.

T UR—LRNEEOFRE
Flow visualzation in manholes

TAREERRNBE=2) 2T
Flow monitoring in sewer pipes

32
Urban ﬂmd simulation

OFFEATAEE, WEREBEOBRMICTARTHY . BHEICEL VRO
ENROLNTNET ., AARETIE, BHRMELREREEWMISE L=
BHEERADOREICE T -ERARICMYBATOES, Ff. ik - &7l -
MEE—FHICRA: TREIHWER) ISBT27001) FLETHRTT.

In recent years, the importance of coastal disaster prevention has grown due to rising
sea levels and more frequent strong typhoons from climate change. Environmental
conservation in coastal management is crucial for maintaining ecosystems, ensuring
regional sustainability, and mitigating global warming, making the development of eco-
friendly disaster prevention technologies essential. In our laboratory, we conduct
fundamental research to create innovative revetment designs that harmonizing disaster
prevention with environmental conservation. We are also working on integrated
sediment management that includes mountainous areas, rivers, and coastal regions.

125 130 135 iy
e toed Longitude tdeo

SEEHTOR)

un}

. B2 E DRR (Disaster Risk Reduction) Education
BEDHRBRAKEFRL, N— FAROBRLEGKBEBLEDY 7 FARDEEKE

BEMICTBTESRENDETT, XARETRE. MEELZEILHETIHRN
BHKBEY—ILOREEEOTNEY, HBRFECKTORMICHE LhRETA
AARELBLEERET S22 LT, SUNRMEHEHRERRBLTVET,

The recent rise in extreme natural disasters has highlighted the limitations of structural
measures and the importance of non-structural approaches, such as DRR education. It is
essential for residents to understand disaster mechanisms and risks, and take proactive
actions through education. Our laboratory focuses on developing effective disaster education
tools, including physical models. We aim to provide customizable education that takes into

BRESETVET, BEEKICE, EERAKFOADZILPYRY ZEHFEL.

H account regional differences and various disaster types to enhance disaster prevention efforts.
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Water disaster simulator and its application in Kumamoto City
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Life & Activities in River Environment Laboratory
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At the River Environment Laboratory, we hold weekly seminars where students
present their research and engage in active discussions. We also invite researchers
and students from domestic and international institutions, offering valuable
opportunities to improve presentation skills and gain global perspectives.

Each member conducts research independently, while also having regular one-on-
one meetings with faculty to discuss progress and direction. These interactions play
an essential role in advancing each project.

We place strong emphasis on presenting at conferences and publishing in peer-
reviewed journals, aiming not only for degree completion but also for contributing to
cutting-edge science.

Our laboratory hosts many international students and researchers, creating a
diverse and global atmosphere. It’s a place where you can enjoy research work while
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