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The REsearch Center for Water Environment Technology (RECWET)
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International Wastewater-based
Epidemiology Program

RECWET was established in 2000 as a research center attached to the School of Engineering, and since the reorganization in 2019, we have
been promoting water environment research in a cross-disciplinary and agile manners with a three-division system.

The 5th term starting in 2024 has a new structure with the addition of the "International Wastewater-based Epidemiology" Program shown
above. Amid social changes such as water resource shortages due to climate change, a shift to carbon neutrality, and a growing awareness of
safe and secure water and environmental conservation, the importance of sustainable water usage and global and local environmental health
is increasing. Under the circumstances, we will continue to promote cutting-edge research and development in water environment technology.

V] Development of water quality control technologies and new materials
V] Development of monitoring technologies and management methods for trace pollutants
[V International water environment issues related to water and sanitation

Also, we strengthen collaborative networks with UTokyo researchers in the field of water including the School of Engineering, and promote
joint research with public utilities and water industry. Furthermore, we aim to become a core center in the water field, for instance, by
cooperating with the water sector of Institute of Future Initiatives, and also to be an international research hub in the field of water
environment.
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1998 To build upon the success of the COE program, “Establishment and Evaluation of Advanced Water Treatment Technology
Systems Using Functions of Complex Microbial Community” (FY 1996 — FY 2000), a new research center affiliated with the
School of Engineering was proposed.

2000 The center became the first educational and research center attached to the School of Engineering.

2002 The Southeast Asian Center for Water Environment Technology (SACWET) was established.

2003  We held the 1st International Symposium on Southeast Asian Water Environment (SEAWE).

2010 The 2nd term of 6 years began after an external evaluation of our 10-year activities and accomplishment.

2012  We have organized the center's special lectures into a series called “RECWET Special Seminar Series.”

2013  As expansion from Southeast Asia to Asia, we held the 1st International Forum on Asian Water Environment Technology
(IFAWET) in India.

2016  The 3rd term of 3 years began.

2019  The 4th term of 5 years began. The center was reorganized into 3 divisions. The Deputy Director post has been established.

2024  The 5th term of 5 years began. The "International Wastewater-based Epidemiology" Corporate Sponsored Research Program
has been established at the center.
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Research Hub for Water Environment Study
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International Symposiums/Forums
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The center has been working as an international research hub by organizing “International Symposium on
Southeast Asian Water Environment” (SEAWE) in Southeast Asian countries such as Thailand and Vietnam
since 2003. Since 2013, we have also been holding “International Forum on Asian Water Environment
Technology” (IFAWET) in collaboration with local universities, based on the network we built through
SEAWE. Focusing on the water environment issues in Asian countries including the host countries, we
provide opportunities to interact and exchange knowledge for young researchers, and deepen the research
collaboration. (The 13th SEAWE and 4th IFAWET were held by FY2023)
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Domestic Symposiums/Seminars
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Utilizing the network of researchers inside and outside the university, we host and co-sponsor
symposiums on various themes related to the water environment, such as membrane filtration technology
and small-scale water supply systems. Additionally, for education and research exchange, we hold

"RECWET Special Seminar Series”, lectures by foreign researchers visiting Japan, together with our
collaborative members. (The 55th seminar was held by FY2023)
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Water Quality Control Technologies and Materials Development
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Efficient Removal of Viruses and Harmful Substances from Water Using
Nanostructured Liquid-Crystalline Polymer Membranes
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HB2F I ZEEISREED FROERG. DANLAREZBEICRETDDICER
THDTENRINTVET,

Access to safe water free of viruses and harmful substances is one of the most important issues
worldwide. We are developing nanostructured liquid-crystalline membranes to efficiently remove
viruses and other harmful substances from water. These self-organized porous polymer membranes with

channels of uniform pore size at the sub-nano or nanometer level have shown to be useful for removal
of viruses from water.
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Toward an Appropriate Waterborne Virus Risk Management
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We aim to establish the microbiological safety in the area of water supply, water environment,
wastewater treatment, etc. In order to maintain virological safety in water supply, we developed virus
concentration methods and enabled to monitor the virus reduction in real water treatment plants. We
are also trying to propose new virus indicators for recreational water and to develop an appropriate risk
management system in potable water reuse.
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Safe Water Supply System Using Membrane Filtation
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Membrane filtration is widely used in water purification, seawater desalination, wasterwater reuse, and
household water purifiers. On the other hand, safety issues of treated water such as the leakage of
pathogenic microorganisms due to deterioration caused by long-term use are becoming apparent. We
will elucidate the mechanisms behind the change in the removal performance due to deterioration of
membranes using structural analysis and Multiphysics simulations. Furthermaore, we will develop a new
safety monitoring system for achieving a safe water supply with membrane filtration.
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Professor Professor

Dept. Chemistry and
Biotechnology*

Dept. Urban Engineering*
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A water treatment membrane that purifies water by utilizing
the property that liquid crystal molecules have an ordered
structure
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Evaluation of envelope virus enrichment method / Detection of
new coronavirus
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Membrane modules at a water purification plant
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HASHIMOTO Takashi

Associate Professor
RECWET

* concurrent member
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Water System Management
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Management of Organic Matter in the Water Environment
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A wide variety of organic matter is discharged from daily life and industry and is present in the aquatic
environment along with natural organic matter. Some of them are hazardous to human health and
aquatic organisms, transformed to hazardous disinfection by-products, and cause water treatment
problems. We are conducting research to monitor a wide range of organic pollutants, including

unregulated substances, by using high-resolution mass spectrometry to understand organic matter at
the molecular species level, and to identify solutions to various problems.
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Survey of unregulated substances in a river basin
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Microbial Control in Water Use and Treatment
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Microorganisms generally use organic matter to multiply, and many water treatment technologies apply
microbial decomposition of substances. However, neither the composition of organic matter in the water _ -
nor the composition of microorganisms is well understood in tap water, river water and wastewater, and *ﬁ‘%%%ﬁ;\ﬁiug)mjﬂﬁaétm@%ﬁﬁﬁg
thus microbial growth control in such environment and biological treatment technologies is often based gy

on conceptual understanding. Our research aims to advance water treatment and water quality control High-resolution mass spectrometer for understanding organic
by deepening understanding microbial growth from both chemical and biological perspectives. matter at the moleclar species level
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Advancement of Urban Flood Risk Management
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As the frequency of torrential rainfall increases, development of smart urban flood control is required. £ ;
Therefore, we have been developing next-generation urban flood prediction systems that utilize 3 R <
advanced technologies such as high-resolution radar rainfall observation and real-time sensing of water Lo e :

. . : : - = R IMETHE(C (T2 | E FKERKAZHREH
levels in drainage pipes using manhole loT. We have conducted research on maximized utilization of | Zgpie oz ser pagamsa o))

inundation countermeasure facilities based on highly accurate flood prediction information, evacuation A new urban inundation model that comprehensively analyzes

behavior guidance and inundation prevention plans for damage reduction. l“éawtgn‘sve‘s in river and drainage systems in the Tsurumi River
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KURISU Futoshi [ TAJIMA Yoshimitsu YAMAZAKI Dai

Professor Professor Associate Professor

RECWET Dept. Civil Engineering* Institute of Industrial Science**

* concurrent member / ** collaborative member
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International Water Environment
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Improvement of Urban Water Governance and Water Inequality in Asian Developing Countries
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In rapidly growing Asian cities, water shortages are a serious problem influencing public health, social
life, and urban economy. Due to the lack of water governance in these cities, unequal distribution of
piped water has become a common practice. This research aims to delineate the current problems of

water inequality using the Water Inequality Index, and proposes means to establish urban water
governance.
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Water Engineering and Utility Management: Future Leaders Training Program

MHADDBIERPBERFEICKY, PIPEHHOKBENRIBLTVE T, INSD
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FIZCRAN, RDFRBHFRZ B U A DEMZT2CNE T,

In many Asian cities, the water demands have surpassed the supply capacity due to population growth
and economic development. To alleviate water shortages, it is necessary to establish laws and
regulations on water supply, and develop human resources. In this program, graduate students from

Asian countries learn hands-on approaches to solve current problems in water supply engineering and
management.

::x- . en
o L >
e
a8 |
5“. L2 °
£ |
PR T we .
S it s
= —— 3 -
E a-‘:"'".ﬂ e
5 -
a
g o4 Y "'co ol o

g * . tﬂ---
m Frecluenr::pr (tumemek)
RIN=)U - B Y RICH B 67K BBE S $G7K S

Water supply frequency and duration in Kathmandu, Nepal

L/ ..
7?1%%5'34I/?V/‘C%ﬁ{’ébeKE%%t\
F—

Seminar at water utility in Viang Chan, Lao PDR
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Development of Decentralized Wastewater Treatment System
for Implementation in Asian Developing Countries
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In developing countries in the Asian region, the introduction of domestic wastewater treatment
technologies has been delayed because of economic constraints. Reducing the energy and improving
the effluent water quality of the treatment system promotes the dissemination of technology. Therefore,

we are conducting research on the development of an energy-saving wastewater treatment system and
on-site performance evaluation.
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SYUTSUBO Kazuaki

Professor

National Institute for
Environmental Studies, Japan***

TAKIZAWA Satoshi
Professor
Dept. Urban Engineering*

A NV AT DEGHEEICRE U HKLIERLE
Wastewater treatment pilot scale plant placed in the
apartment in Bangkok, Thailand

* concurrent member / *** entrusted member



“International Wastewater-based Epidemiology” Corporate Sponsored Research Program
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Collecting samples at a wastewater treatment plant

Wastewater-based epidemiology (WBE) utilizes the features of sewage infrastructure, where pathogens
like viruses discharged from infected individuals accumulate in wastewater treatment plants. WBE
provides a potent avenue for gathering public health data, facilitating early detection of disease
outbreaks and comprehension of infection trends. Since its establishment in March 2024, the
International Wastewater-based Epidemiology Program has been pioneering in the field of
"wastewater-based epidemiology" and aiming to contribute to the establishment of resilient societies
against infectious diseases through the implementation of WBE both domestically and internationally.
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KATAYAMA Hiroyuki
Project Professor
Dept. Urban Engineering*

KITAJIMA Masaaki
Project Professor
RECWET

KASUGA Ikuro
Project Associate Professor
RCAST*

LIU Miaomiao
Project Assistant Professor
RECWET
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Organization and Network
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Collaborative Members

K 4 Name Bt I Position i J& Affiliation B P9 8 8 ResearchArea
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OGUMA Kumiko Professor Dept. Urban Engineering Water treatment technologies, Water supply systems, Environmental microbiology
UN- = AR RIS E AR A AR BATAFTEUT1Z/HE . KE-QUEEH AORDPEL DUV A AT AFEU T«
ONUKI Motoharu Associate Professor Graduate School of Frontier Sciences Sutainability Science/Education; Resilience and sutainability against disaster, climate change and ageing/depopulation
BE Los HEHIR PRI AL BRI ZT R BRIEVANAE 2 EEOKE#EE RIFHETS
KAZAMA Shinobu Associate Professor Graduate School of Frontier Sciences Environmental virology, Water and sanitation in developing countries, Environmental and sanitary engineering
ik ez FHEABUIR HHLFFR THEAT L IKRIZBER - EP XA TKEERAA. ERES
KATO Hiroyuki Project Associate Professor | Dept. Urban Engineering Sewerage system, Water environmental policy and business, Sewerage resource utilization, Public-private partnership
B AEHIR HHLFEFR RIZERITE. [UERBDQOLNDOFE, BRFREtR, VA1 —>3>
KURISU Kiyo Associate Professor Dept. Urban Engineering Pro-environmental behavior, Climate change impact on Quality of Life, Low-carbon society, Risk communication
Rk BhdR B2 RIS E AR A AR YRRV KAIE . A RRREET. AT 1)L+ B T KLIE
SATOH Hiroyasu Professor Graduate School of Frontier Sciences Environmental microbiology, Environmental chemical analysis, Biological wastewater treatment
YOI XN R ERH HHLFFKR KBRS AT L. HITOKEIR, RIETS
Benyapa SAWANGJANG Project Assistant Professor | Dept. Urban Engineering Water supply system, Groundwater management, Environmental Engineering
RE Bk AR MHITFER EMFIT K B, RIBHAMTIE. TKE
TOBINO Tomohiro Associate Professor Dept. Urban Engineering Biological wastewater treatment, Environmental microbiology, Sewerage
BE KRR Bh% BHITHEFR THERM. RIEVAILAZ, ERRKERE
TORII Shotaro Assistant Professor Dept. Urban Engineering Environmental Virology, Water Treatment, Disinfection
hs s #i% RIEREMIA > E— ARFES MHMKEE, BRIFEKELE
NAKAJIMA Fumiyuki Professor Environmental Science Center Ecotoxicology, Urban drainage, Water quality control
hR &£ AEHIR HHLFFR FATIAVIEHE. HE T O— D EREER AT L
NAKATANI Jun Associate Professor Dept. Urban Engineering Life cycle assessment, Material flow analysis, Resource circulation system
N Bh% MHIFEFH RIBBOR. RIS AT A
HAYASHI Toru Assistant Professor Dept. Urban Engineering Environmental policy, Environmental systems
IrhLETYN X | TR HHILFFL THKBZAT L KE - REICHITZT/KEEROBER. TRIEU AT FHE
Pham Viet Dung Project Assistant Professor | Dept. Urban Engineering Sewerage system, Reuse of treated municipal wastewater resources in agriculture and aquaculture, Environmental risk assessment
B % RREDADHE L E— | ERRE. RS
FUKUSHI Kensuke Professor Institute for Future Initiatives Hazardous material management, Risk management, Regional water environment management
BEE i iz HHLFEFR Bt R SRER T - Mol At Bl SDGSAKER ™. MHEFXHLES AT L
FUJITA Tsuyoshi Professor Dept. Urban Engineering Carbon neutral city planning, SDGs future city, Urban industrial symbiosis system
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Corporate Sponsored Research Program "Sewerage System Innovation"

JICA Water Engineering and Utility Management for Future Leaders
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Joint Research with
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Water Sector of

Institute of Future Initiatives W Public Utilities and Water Industry
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JICA Water Engineering and Utility Management for
Future Leaders
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Corporate Sponsored Research Program “Sewerage
System Innovation”
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UTokyo Water Forum
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