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98089
Applied Mathematics for Environmental Study 1A (BREEISHECEE — A) JEEEBEGE
Spring Semester 1—0—0  Prof. Tadaharu [SHIKAWA

In the first two lectures, idea of “the best approximation” is introduced on the basis of high school
mathematics. The idea is applied to a linear differential equation to deduce Galerkin Method in the third
lecture. In other lectures, extensions of the method such as relaxation of boundary conditions, the Finite
Element Method are introduced. Exercise is considered as an important part of the course to obtain practical
meaning of approximation.

RIS SRS — A (Applied Mathematics for Environmental Study 1A)
AT 1—0—0 @)l EF #d%
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98090
Applied Mathematics for Environmental Study 1B (FRiE/s %55 — B) eRE B
Autumn Semester 1—0—0 Assoc. Prof. Takashi NAKAMURA

The lecture focuses on basic aspects in numerical analysis for environmental studies. While some basic
acknowledgements on numerical calculation are introduced, approximate solutions of several essential partial
differential equations by Finite Difference Method are explained.

BRBR)S A $#5 — B(Applied Mathematics for Environmental Study 1B)
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98091

Applied Mathematics for Environmental Study 2A (GREZis %R — A) HEREBERE
Spring Semester 1—0—0 Prof. Hiroaki YAMANAKA

The lecture focuses on mathematical aspects in environmental data processing. Basic theories on random
variable, probability, error analysis, spatial and temporal data processing and least square method are
explained with examples of recent actual environmental data.

BebE i 250238 — A (Applied Mathematics for Environmental Study 2A)
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98092

Applied Mathematics for Environmental Study 2B (Bif&ic: fHE %4 — B) JEEEBEGE
Autumn Semester 1—0—0  Assoc. Prof. Takashi ASAWA

The lecture focuses on probability and statistics in environmental data processing. Basic theory on
statistical analysis, multivariate analysis, and quantification method are explained with actual examples of
processing of recent environmental data.

BRBEISAECF 5 — B (Applied Mathematics for Environmental Study 2B)
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98093
Applied Environmental Science 1A (BiiE S HIBMFH— A) HEERR



Spring Semester 1—0—0  Prof. Tetsuro TAMURA

Regarding the physical dynamics in natural environment of the atmosphere as well as in natural disaster and
its mitigation problems, the scientific methods of formulation are explained in views of fundamental and
complex phenomena. Also, this lecture gives understanding of the physical mechanism on heat and mass
transport problems in feasibility stage and the schemes to solve them.
1. Fundamental scientific techniques for understanding physical dynamics in the nature
2. Technical evolution and its concept for solving the complex problems in natural environment
BB E255— A (Applied Environmental Science 1A)
AT 1—0—0  HAT FEF Buz
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98095
Applied Environmental Science 1B (3253 AR 25— B) HEEER
Autumn Semester 1—0—0  Assoc. Prof. Tsuyoshi KINOUCHI

Regarding the physical dynamics in natural environment of water and atmospheric areas as well as in
natural disaster and its mitigation problems, the scientific methods of formulation are explained in views of
fundamental and complex phenomena. In particular, this lecture focuses on the contaminant transport and
kinetics in the aquatic and geospheric environment to acquire knowledge forreal environmental
phenomenaand their problem—solving.
1. Scientific understanding of contaminant transport in the environment
2. Conservation and transport theory of mass, energy and transport
3. Formulation and analysis of contaminant transport in the environment
BEEI AR5 — B (Applied Environmental Science 1B)
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98096
Applied Environmental Science 2A (BrBEit HENFH — A) HoRE B
Spring Semester 1—0—0  Assoc. Prof. Yukitaka KATO and Prof. Kenji TAKESHITA

The understanding of material transport in the environment is indispensable to consider various
environmental problems. Fundamental knowledge of chemistry and chemical engineering is required to
analyze and evaluate the mass transport in the environment. In this lecture, the fundamentals of chemistry
and chemical engineering for environmental analysis on undergraduate course level are explained.
1. Fundamentals of chemistry and chemical engineering
2. Fundamental theory of material transport including chemical and biochemical reactions
EEISAREE — A (Applied Environmental Science 2A)
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98097

Applied Environmental Science 2B (BiBsit HEM 74 — B) JeRE B
Autumn Semester 1—0—0  Assoc. Prof. Yukitaka KATO andProf. Kenji TAKESHITA

The understanding of material transport in the environment is indispensable to consider various
environmental problems. Fundamental knowledge of chemistry and chemical engineering is required to
analyze and evaluate the mass transport in the environment. In this lecture, the application of chemistry and
chemical engineering for environmental analysis on graduated course level are explained.

1. Application of chemical reaction engineering of reacor design
2.Applications of material transport theory to environmental analysis
BRI AR5 — B (Applied Environmental Science 2B)
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98081

International Communication on Environmental Problems | (tt&EREaIa=r—Ta 3 —)
R B A

Spring Semester 2—0—0  Assoc. Prof. Shigeo NISHIKIZAWA, Assoc. Prof. Yuriko SATO et al.

We have established the present economic and social system through the overcoming of severe
environmental pollutions of air, water and so forth. Those experiences could be suggestive for developing
countries as well as taking principal roles with a view to creating a sustainable society in Japan. In this course,
students learn fundamental factors and social background by reviewing past environmental pollutions. In
addition to lectures, group works and presentations by students in English will be conducted.
HEREaI 2 =4/ —3 9% —(International Communication on Environmental Problems I)
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98082

International Communication on Environmental Problems Il (ftl&ERIEaI==/—Ta )
G B A

Spring Semester 2—0—0 Assoc. Prof Koji TOKIMATSU, Assoc. Prof. Fumitake TAKAHASHI et al.

A drastic review of Japanese energy strategy has been started after the accident of the Fukushima nuclear
power station associated with a big earthquake. In this course, scenarios for Japanese energy supply will be
proposed by Japanese students which enable gradual decrease of the dependence on the nuclear power down
to zero within 20—30 years. In the case of foreign students, scenarios for energy supply increase in their home
countries matching with the economic growth will be proposed without relying on the nuclear power. In the
course of preparation of energy supply scenarios, lectures by external professionals, visits to power stations
and the group activities mixing Japanese and foreign students will be done.
HEREaI o =4/ —3 9% —(International Communication on Environmental Problems II)
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98009
Science and Technology for Atmosphere Environmental Protection (Jx&i5YLph k4 4HT)
SeEE bR

Spring Semester 1—0—0  Prof. Kunio YOSHIKAWA
For atmospheric environmental protection associated with combustion and incineration, appropriate
combination of various technologies ranging from combustion control, exhaust gas treatment, high efficiency
energy conversion and waste management is essential. This lecture introduces variety of emission control
techniques to understand state of the art technologies for atmospheric environmental protection focusing on
waste incineration. Then, new waste management technologies are introduced and students will join
discussions on the effective measures for waste management to reduce atmospheric emissions.
KEI5YLB 1EH97(Science and Technology for Atmosphere Environmental Protection)
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98069
Urban Environmental Engineering (3iiBrEs 1.%) IR
Autumn Semester 1—0—0  Assoc. Prof. Takashi ASAWA

The first half of this lecture provides the fundamentals of urban environmental problems, including the heat
island effect, and explains actual states of urban and regional environmentsin our country using remote
sensing technique and GIS (Geographic Information System). In the second half, prediction and evaluation
methods for urban and built environments are explained in order to understand effective solutions to thermal
problems and environmental design for comfortable urban spaces. We discusswhat we should do for our urban
environments through this lecture.
Fi iR T.%%(Urban Environmental Engineering)
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98053
Open Channel Hydraulics (BA/KE&D/KER) SCRE B

Spring Semester 1—0—0  Prof. Tadaharu ISHIKAWA

Open Channel Hydraulics is a branch of applied fluid mechanics to support river management and
improvement works for flood disaster prevention and water environment conservation. The first half of the
lecture provides the fundamentals; general transport equation being based on the idea of conservation law,
and basic characteristic of one dimensional open channel flow by using the energy transport equation. The
second half of the lecture provides practical features of open channel hydraulics; hydraulic jump, composite
channel flow, secondary flow, sedimentation and salt wedge dynamics in estuaries.
B /K B DK (Open Channel Hydraulics)
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98067
Environmental Hydraulics(BR5i/KHE%:) JEGE B A
Spring Semester 1—0—0 Assoc. Prof. Takashi NAKAMURA

In this lecture, the fundamental aspects of environmental water flows areexplained based on the fluid
mechanics. In particular, as introduction, derivation of some partial differential equations governing the water
flow is explained in detail, and based on their equations, some basic features of the water flow are discussed.
Then, as listed below, several important phenomena observed in actual environmental water flowsare taken
up, and their interesting features are discussed being based on mathematical analysis of the fluid mechanics.
(1). Mechanism of flow instability.
(2). Physics of water surface wave.
(3). Features of density current (Instability, Internal wave).
(4). Mathematical modeling of turbulent effects for the environmental water flows.
Be % /K ¥ 2 (Environmental Hydraulics)
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98060
Watershed Hydrology (JilliEELD7=HDKILF:) HREBA R
Spring Semester 1—0—0  Prof. Tsuyoshi KINOUCHI

This course focuses on the watershed scale hydrology to understand the movement of water through the
hydrologic cycle in relation to environmental characteristics of watersheds. The course covers basic
principles to hydrology and the mathematical description of underlying hydrologic processes. We also learn
specific hydrologic models and their applications. In some sessions we pick up a set of papers and assigned
students are required to present the summary of each paper including the objective, concept, methodology
and findings. All the students are expected to participate in the discussion.
(1) Introduction
(2) Atmospheric water
(3) Subsurface water
(4) Surface flow
(5) Groundwater hydrology
(6) Urban hydrology
(7) Statistical methods in hydrology
Vi & B D 726D D 7K L5 (Watershed Hydrology)
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98068
Exploration Geophysics (MifiZ#E# =) HeEE B
Spring Semester 1—0—0 Prof. Hiroaki YAMANAKA

Exploration geophysics, one of techniques for understanding geoenvironments in shallow and deep soil



layers, is explained in this lecture with wide view of applications to disaster prevention, natural resource
development, and environmental protection.
HE A S (Exploration Geophysics)
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98006
Environmental Turbulence (B&B5EL /1) JEREDHR
Autumn Semester 1—0—0  Prof. Tetsuro TAMURA

Various phenomena of the turbulence in nature are discussed in view of atmospheric environment or storm
disaster.  For their detailed analysis, the theoretical interpretation and the modeling representation are
studied. Especially, this lecture elucidates the physical mechanism of complex turbulence with external
forcing such as buoyancy or rotation, for understandings of original aspects in an atmospheric boundary layer.
Also, for the appropriate numerical simulation, the required mathematical description and physical meaning of
turbulence transport are explained. Computer simulation techniques are provided to solve various problems
in nature, such as urban heat island, air pollution and storm impact on human society.
. Analytical approach of fluid dynamics to atmospheric environments and wind hazard mitigation
. Governing equations and their statistical treatment
. Physical mechanism of complex turbulence and essence of atmospheric boundary layer
. Partial differential equations of propagation problems and their numerical simulation
. Turbulence modeling

. Filtering technique and large eddy simulations (LES)
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. Application of turbulence modeling for solving problems in nature
ERBE LT /15 (Environmental Turbulence)
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98086

Introduction to Geochemistry (HiER{b“FAlE) SR R
Autumn Semester 1—0—0 Assoc. Prof. Sakae TOYODA

Geochemistry is a discipline that aims to elucidate origin, constituents, and phenomenon of the earth, solar
system, and universe. In this lecture, basic theories and methods for understanding origin and composition of
materials of the earth and their cycles are explained from the view point of chemistry as follows.

(1) Introduction and origin of elements
(2) Formation and evolution of the solar system and the earth
(3) Rocks, minerals, and magmas

(4) Atmosphere and oceans



(5) Rivers and soils
(6) Biosphere
(7) Use of isotopes in geochemistry
(8) Local and global environmental change
HER{L 2 (Introduction to Geochemistry)
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98094
Pollutant Control Technology and Process Design (BRizifilfEl4 e 9 A2) R
Spring Semester 1—0—0 Assoc. Prof. Fumitake TAKAHASHI

You will learn basic mechanisms of pollution control technologies for environmental protection in this

lecture. This helps you understand that any pollution control technologies generate secondary pollution
sources like wastewater and solid wastes inevitably, which needs additional treatment and disposal
management. The goal of this lecture is to offer you some lessons to understand the importance of system
designs for effective and efficient environmental protection. In some practice, you will try to optimize the
systemization of pollution control technologies for reasonable and effective environmental protection.
BREZHIAE T & 7 A > (Pollutant Control Technology and Process Design)
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98087
Environmental Impact Assessment I (BREETEAAN 1) SRR
Autumn Semester 1—0—0 Assoc. Prof. Shigeo NISHIKIZAWA

Environmental Impact Assessment (EIA) takes an important role to control human activities. In this course,
students learn EIA theories and methods, comparing domestic system with overseas ones such as US NEPA.
Screening, scoping and public participation will be mainly explained. We will also explore “strategic
environmental assessment” as new areas of EIA.
Bl 7 AA M (Environmental Impact Assessment 1)
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98088
Environmental Impact Assessment Il (BREZ7EAAL 1I) SRR
Autumn Semester 1—0—0 Prof. Takehiko MURAYAMA



Environmental Impact Assessment (EIA) is an important tool for public and private development and
planning decisions toward creating a sustainable society. In this course, students learn EIA theories, methods,
regulations and its historical outline with several case studies. Scientific aspects such as prediction and
evaluation methods as well as democratic aspects relating to public participation will be explained. We will
discuss about environmental and social consideration for international cooperation in developing countries.
B 7 AA R (Environmental Impact Assessment II)
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98061
Process Dynamics and Control (F'ut A& )37 A LHI1H) HEEBA
Spring Semester 1—0—0  Assoc. Prof. Hiroya SEKI

To achieve safe and efficient operations of today’s highly integrated chemical processing plants, an
understanding of the dynamic behavior is important from both process design and process control perspective.
With an emphasis on the dynamic nature of chemical processes, the lecture will cover chemical process
modeling (material and energy balances, constitutive relationships, etc.), numerical techniques (numerical
integration, algebraic equations), and linear and nonlinear systems analysis (Laplace transforms, bifurcation,
etc.). State—of-the—art chemical process control techniques will be also introduced.

Tat AOF AFI7ZALHHEI(Process Dynamics and Control)
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98098
Environmental Biotechnology (Bili 14727 /my—) JERE B
Autumn Semester 1—0—0 Prof. Hiroshi UEDA

Biotechnology is a key technology in 21st century in many areas including environmental sciences.
Environmental biotechnology is defined as the development, use and regulation of biological systems for
remediation of contaminated environments (land, air, water), and for environment—friendly processes (green
manufacturing technologies and sustainable development). The primary object of this lecture is to understand
the biotechnology from the basics, especially from molecular level. Then later it will focus on its application in
environmental research area. The first half of this lecture introduces biotechnology in general, and then
focuses on its application in environmental areas.
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98099
The economics and systems analysis of environment, resources and technology (& B 5 H T
DR s 2T L2 P

Autumn Semester 1—0—0  Assoc. Prof. Koji TOKIMATSU

This course provides an introduction and related basic theory of economics and systems analysis of



environment, resources and technology. The coverage of the topics is very broad as listed below, with which
you could be faced after your graduation. The level of this course is around middle class, between upper class
of undergraduates and master course students.

1:Energy technology assessment (engineering economics) and innovation (techno—economics)

:Energy economics and systems analysis (econometrics)

:Economic assessment of global warming (macroeconomics)

:Material flow analysis (MFA), lifecycle impact assessment (LCIA) and environmental accounting

:Mineral resource economics, waste economics

: Environmental valuation and cost—benefit analysis (microeconomics)
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:Economics of sustainable development (development economics)
BIRBRERITORE FE AT 2558 (The economics and systems analysis of environment, resources and
technology)
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98064

Environmental Modeling (it VU.7) BeEERBAE

Spring Semester 2—0—0  Prof. Kenji TAKESHITA and Assoc. Prof. Yukitaka KATO
Establishment of mathematical models for water environment is lectured. The derivations of fundamental
equations for momentum transfer, heat transfer and mass transfer and the modeling techniques based on the
chemical process analysis are explained. These fundamentals are applied to the modeling of practical water
environments such as river, lake, basin, ground water and ocean. Topics dealt in the lecture are as follows:
(1) Introduction to environmental modeling
(2) Momentum transfer (fluid dynamics)
(3) Mass transfer (diffusion equation)
(4) Heat transfer
(5) Fundamentals of chemical process analysis
(6) Water environments
(7) Establishment of mathematical models
(8) Validity of mathematical models
BREEE5 17 (Environmental Modeling)
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98027
Earthquake Resistant Limit State Design for Building Structures (fifZEME%E)
GEEh DA

Autumn Semester 2—0—0  Prof. Satoshi YAMADA and Assoc. Prof. Shoichi Kishiki
90minutes per week X 1bweek

Earthquake Resistant Limit State Design is a design method based on a balance of input energy by the
earthquake and energy absorption capacity of building structures. In this lecture, the basic theory of design
method based on a balance of the energy and the evaluation method of earthquake resistant performance of
the building structures based on the deformation capacity of members are explained.
(1) Basic theory of the design method based on a balance of the energy
(2) Earthquake input evaluated as the energy input
(3) Hysteresis behavior of the steel material
(4) Ultimate behavior of steel members under cyclic load
(5) Energy absorption capacity of steel members
(6) Damage evaluation of the structure
(7) Damage distribution in the multi-story structure
(8) The relationship between deformation capacity of members and deformation capacity of the frame
(9) Estimation method of the required earthquake resistance
(10) Energy spectrum of earthquake
(11) Outline of the base isolated building structure
(12) Design of the base isolated building structure
it AR R 5t (Earthquake Resistant Limit State Design for Building Structures)
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98016
Structural and Fire Resistant Design of Building Structures (F:ZE- it ki Hin

JEEE B

Autumn Semester 2—0—0  Prof. Susumu KONO and Assoc. Prof. Yasuji SHINOHARA
90minutes per week X 1bweek

This lecture introduces the advanced knowledge of analysis and design of building structures with an
emphasis on seismic response and design. Three dimensional elastic and plastic behavior of steel and
concrete are discussed so that participants understand the finite element analyses of typical structural
components. Then the additional knowledge is discussed on structural components such as beams, columns

and walls. Structural behavior of buildings under fire is also discussed.

Yield criteria and stress—strain relationship in plasticity

Failure criteria of concrete

Examples of finite element analysis

Structural behavior and damage of buildings under seismic loadings

Lateral force resisting mechanism of reinforced concrete components
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Structural behavior of buildings under fire



@’if’é it KA 554 (Structural and Fire Resistant Design of Building Structures)
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98070

Elastic and Plastic Behaviors of Structural Materials (E:&Eaisait=2) HEEBAGE

Spring Semester 2—0—0 Prof. Susumu KONO and Assoc. Prof. Yasuji SHINOHARA

The lecture explains basic elastic and plastic behavior of concrete and steel, and basic behaviors of
reinforced concrete beams and columns. In particular, three—dimensional stresses and strains with their
elastic and plastic constitutive laws are discussed for steel and concrete. The discussionextends to the

flexural and shear behavior of reinforced concrete beams and columns.

Basic properties of concrete and steel

Stress in three dimensions

Principal stresses and principal Axes

Strain in three dimensions

Stress—strain relationship in elastic and plastic states
Confining effects on concrete

Flexural theory of reinforced concretebeams and columns
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Shear resisting behavior of reinforced concrete beams and columns
@ FLR A M%7 (Elastic and Plastic Behaviors of Structural Materials)
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98083

Evaluation in International Perspective ([EFRAIHR S OZEAM) JEEEBEGE
Autumn Semester 1—0—0  Assoc. Prof. Yuriko SATO

Evaluation is a useful tool for management and self-advancement. By taking this course, students are
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expected to deepen their understanding of major evaluation theories and their application in project and



program evaluation, and the difference of evaluation culture between the countries. They will also acquire
basic evaluation skills through performing evaluation by themselves.
[E FRA R 5. O FEA (Evaluation in International Perspective)
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RIS T 24 R & F&H E — (Special Lecture on Environmental Science and Technology 1)
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EIEE T 4RI EH E = (Special Lecture on Environmental Science and Technology 1I)
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S5y FRH—7FxTa0aP—(Landscape Ecology)
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BB BEYF R (Advanced Environmental Policy Study) VG JE A5 i B
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HERIBIE DO BUEFIZE (Policy Science for Global Environmental Problems) 76 & a7 £ 4F B B i
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Specific Interdisciplinary Subject in Environmental Science and Technology

Spring Semester, 0-2-0, Assoc. Prof. Takashi ASAWA, Prof. Tadaharu ISHIKAWA

Autumn Semester, 0-2-0, Assoc. Prof. Takashi ASAWA, Prof. Tadaharu [SHIKAWA

This exercise/drill course utilizes a self~study approach on the subject for students understanding the true

nature of environmental problems and the process to solve them.



