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Advanced Environmental Information Survey Engineering
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Advanced Gourse of Dynamics of Hydrosphere Interactive with Atmosphere 1

(€EEE-4=))
el RS
[(BEEF -1 EKE]
BREES 27 M 652

(REBMERTERBIF]
K[EFEHML | AR ERABEL , KERRE LM REUT B Tl R L CHARDEMRATRD D

(BFEXx—7—F]
KR, [GE R, KA, T
[(BEABRUBERE]
KEFOEMEEB L, KERELOBEDVERS, $o, KRBIHEROFHEEA T HIEEZFZ, Tnox
WTEBOREE O NE BT 5,
[B%15H]
1. ﬁ%#{@%ﬁ%

J

S5
eI

7 X404 X

LR R

IR A/
KRETRDTTkE

2.
3.
4.
5.
6.
7-15. fEBIORER IO HHR

(AR D FFE 75 3% & R R B )
LAR—MZED,




IREENREARAT PR ] BE 2B 2%H

Advanced Topics on Atmospheric and Hydrospheric Sciences 2
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Advanced Gourse of Environmental Biochemistry 2
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Advanced Water Environmental Control Engineering
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Advanced Waste Management
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Advanced Environmental Risk Management
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Advanced Materials Science for Environment
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MEHEHT BT & U CILAME D BV D T D, (This subject covers materials characterization involving the
microstructure of engineering materials and the experimental methods available for understanding the
surface, interface, and internal microstructures of an engineering material. We include the chemistry, the
crystallography, and the structural morphology of materials. We deal with the interpretation of the
interaction between the probe and a solid sample prepared from a given material, and we limit the subject
mainly to probes of X-rays and energetic electrons. )

>
[(BREX—7—F]
microstructural characterization, engineering materials, X-rays, electron beam, metals, ceramics, elastic
collision, inelastic collision, diffraction
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FRICITEE., HEEEDDHIEITIY, NEBEREZBT5, (The electrochemical energy conversion and
mass transport phenomena occurring in solid electrolytes, electrodes, and inorganic ion exchangers will be
introduced to interpret the relation between the properties of materials and their microstructures. We
study fundamental aspects of the surface and bulk structures in metals and ceramics from the point of
their crystal structures and symmetries. We also study the interaction between X-rays or energetic
electrons and the solid.)

€ 3=1=D)
1) Chemical properties of solid electrolytes, electrodes, and inorganic ion exchangers (2[a])
2) The concept of microstructure: Crystallography and Crystal Structure, Crystalline and Amorphous
Phases (2[5])
3) The Interaction of Probes with the Solid Surface: X-rays and Energetic Electrons (3[=])
4) Diffraction Analysis of Crystal Structure: Scattering Radiation by Crystals, Reciprocal Space, X-ray
Diffraction methods, Diffraction Analysis (4[A])
5) Electron Microscopy and Electron Diffraction: Basic Principles and Applications (3[a])
6) Examination or Exercises (2[5])

(&HE]
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”Microstructural Characterization of Materials”, D. Brandon and W. D. Kaplan, (1999) John Wiley and
Sons.

”Structural and Chemical Analysis of Materials” J. P. Eberhart, (1991) Wiley

”Surfaces” G. Attard and C. Barnes, (1997) Oxford Univ. Press

”Cambridge Solid State Science Series: Modern Techniques of Surface Science”

D. P. Woodruff and T. A. Delchar, (1994) Cambridge Univ. Press.72&

(R AEDEEME Ak & ETEIE B )
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SRR EILEREL R —b (60%)
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Advanced Materials Science for Environment
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e —HIl (SATO Kazunori)
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Enviromental Eng. Bld. Room 466

(BEEXENRUVERBR]

This subject covers materials characterization involving the microstructure of engineering materials and
the experimental methods available for understanding the surface, interface, and internal microstructures
of an engineering material. We include the chemistry, the crystallography, and the structural morphology
of materials. We deal with the interpretation of the interaction between the probe and a solid sample
prepared from a given material, and we limit the subject mainly to probes of X-rays and energetic
electrons.

(BEX—7—F]
microstructural characterization, engineering materials, X-rays, electron beam, metals, ceramics, elastic
collision, inelastic collision, diffraction

(BEABRUVEBESX]

The electrochemical energy conversion and mass transport phenomena occurring in solid electrolytes,
electrodes, and inorganic ion exchangers will be introduced to interpret the relation between the
properties of materials and their microstructures. We study fundamental aspects of the surface and bulk
structures in metals and ceramics from the point of their crystal structures and symmetries. We also study
the interaction between X-rays or energetic electrons and the solid.

€25 202D

1) Chemical properties of solid electrolytes, electrodes, and inorganic ion exchangers

2) The concept of microstructure: Crystallography and Crystal Structure, Crystalline and Amorphous
Phases

3) The Interaction of Probes with the Solid Surface: X-rays and Energetic Electrons

4) Diffraction Analysis of Crystal Structure: Scattering Radiation by Crystals, Reciprocal Space, X-ray
Diffraction methods, Diffraction Analysis

5) Electron Microscopy and Electron Diffraction: Basic Principles and Applications

6) Examination or Exercises

(&HE]

Handouts will be provided.

(55E]

”Microstructural Characterization of Materials”, D. Brandon and W. D. Kaplan, (1999) John Wiley and
Sons.

”Structural and Chemical Analysis of Materials” J. P. Eberhart, (1991) Wiley

”Surfaces” G. Attard and C. Barnes, (1997) Oxford Univ. Press

”Cambridge Solid State Science Series: Modern Techniques of Surface Science”

D. P. Woodruff and T. A. Delchar, (1994) Cambridge Univ. Press etc.

(AR D FFE 75 3% & R R B )

Homework (40%)
Examination or Term Paper (60%)

(BE=HE]

Students will be required to have a fundamental knowledge on physics and chemistry of solids.
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Advanced Transportation Planning and Policy
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Advanced Transportation Engineering and Planning 2
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Yosef Sheffi, Urban Transportation Network: Equilibrium Analysis with Mathematical Programming
Method, Prentice—hall,1985.
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Advanced Urban Planning 1
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Advanced Urban Planning 2
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Advanced Infrastructure Planning and Management S 2B 2%H
Advanced Infrastructure Planning and Management

[B8E]
128 ]~ (SANO Kazushi)

(BEEF-ILERE]

Environmental Systems Building No.366

(BEEXENRUVERBR]

Statistics and Optimization are indispensable methods for transportation analysis and infrastructure
planning. This course provides fundamental knowledge required to understand mathematical models and
optimization methods used in planning, design, and management fields of transportation and infrastructure
engineering. After reviewing the basic concepts of probability theory and statistics analysis methods,
students study optimization methods and learn how to minimize costs or maximize benefits under some
constraints.

(BEX—7—F]
Mathematical model, Mathematical programming, Optimization

(BEABRUVEBESX]

Many problems are assigned to students to help understand the subjects.

(€:EICTED
(1) Mathematics of probability
(2) Total probability and Bay’s theorem
(3) Probability density function and distribution Function
(4) Important probability distributions (1)
(5) Important probability distributions (2)
(6) Derived probability distributions
(7) Moments of functions of random variables
(8) Estimation and testing —~Confidence intervals
(9) Estimation and testing —Point estimation
(10) Linear Programming
(11) Simplex method
(12) Sensitivity analysis
(13) Integer Programing
(14) Non-linear programming —Programs in one variable
(15) Non-linear programming —Multidimensional programs
(16) Final examination

(HHE]

A.H-S.Ang and W.H.Tang,1975, Probability Concepts in Engineering Planning and Design, John Wiley &
Sons.

Yosef Sheffi, 1985, Urban Transportation Network: Equilibrium Analysis with Mathematical Programming
Method, Prentice—hall.

[ R#EDF M5 % & FMEiIEE ]
Grades will be based on the followings: Assignment 35%, and final examination 65%.

(BE=HE]

This course starts in the odd number year.

Pre-requisites: Transportation Planning(AZ 1@ 5118 % : 34E) and Economics of Urban Environment(#B iz
TRF T AF)

[(BBAR—LR—CF7 FLZR]
http://infra.nagaokaut.ac.jp/members/sano/www/Class6.html
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Advanced Water Environmental Engineering 1

[B8E]
I few) (YAMAGUCHI Takashi)

(BEEF-ILERE]

Environmental Engineering Building 5th floor, room 570

(BEEXENRUVERBR]

This course offers comprehensive knowledge essential to those who intend in future to be involved in the
field of environmental engineering; describing geo—bio—chemical behaviors of natural water systems, such
as rivers, lakes, oceans waters, estuaries, ground—waters, and soil waters as well as processes involved in
water and wastewater technology. The main theme of the course is the fundamental principles of chemical
kinetics and thermodynamics regulating a variety of geo—bio—chemical phenomena taking place in water
systems, including the following topics.

(BEX—7—F]
natural water systems, chemical kinetics, thermodynamics, geo—bio—chemical

(BEABRUVEBESX]

Geo—bio—chemical behaviors of natural water systems. The course meets in a lecture/discussion format. It
has some homework assignments, and a final paper.

(RXHE]

river waters

lake waters

ocean waters

estuaries waters

ground-waters

soil waters

processes involved in water and wastewater technology
chemical equilibrium

acid—base

(&7HEF]

undecided

(BEE]
Water Chemistry 2nd ed.
Chemistry for environmental Engineering,4th ed., McGraw—Hill, Inc.

[RAE D FFM A& & FMIIE B ]

Homework (40%), Quizzes (20%), Final Examination (40%)
(BEEHE]

KREEZNRITAdvanced Water Environmental Engineering 21238 BT A2DTHE DBENLEEL,
[(BBAR—LR—CF7 FLZX]

http://ecolab.nagaokaut.ac.jp/e/
aqua—soil lab HP
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Advanced Water Environmental Engineering 2

[B8E]
I few) (YAMAGUCHI Takashi)

(BEEF-ILERE]

Environmental Engineering Building 5th floor, room 570

(BEEXENRUVERBR]

The objective of the course is for students to develop understanding of precipitation/dissolution and
oxidation/reduction in aquatic chemistry. Additional topic is also conducted the stoichiometric and
kinetic fundamentals of microbiological processes used in environmental control and remediation.

(BEX—7—F]
Water Environment, Microbiological processes

(BEABRUVEBESX]

Theory and practice of chemical and microbiological processes used in pollution control. The course
meets in a lecture/practice/discussion format. It has some homework assignments, and a final paper.

€25 202D

Water chemistry (precipitation/dissolution and oxidation/reduction in aquatic chemistry)
Suspended—-Growth Kinetics

Microbial growth and substrate utilization

Mass balances for a simple chemostat

Biofilm Kinetics

Utilization and diffusion of substrate

Nitrification Processes

Denitrification Processes

Methanogenic Processes

(#BFE]
undecided

(85&]
Water Chemistry 2nd ed.
Chemistry for environmental Engineering,4th ed., McGraw—Hill, Inc.

[ RAE D EFAEE 5 ik & EHfIEE ]

Homework (40%), Quizzes (20%), Final Examination (40%)
(BESER]

KiEFENA X Advanced Water Environmental Engineering 1&DBESLEELLY,
[BBA—LR—F7 FLX]
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Advanced Transportation Planning and Analysis S 2H4AL 1%H
Advanced Transportation Planning and Analysis

[B8E]
128 ]~ (SANO Kazushi)

(BEEF-ILERE]

Environmental Systems Building No.366

(BEEXENRUVERBR]

This course will provide students with an understanding of the theoretical and practical aspects of several
contemporary and advanced topics on actual logistics planning based on the fundamental knowledge
mathematical programming and transport systems.

(BEX—7—F]
Decision making system, transportation planning, non—linear programming, inventory model.

(BEABRUVEBESX]

The course includes lectures using textbooks and other materials, and assignment reports to solve
problems.

€25 202D

I. Basics of Logistics

. Modeling logistics

. Demand and supply model

. Mathematical programming

. Inventory model

. Mathematical Programming for City Logistics

. Linear programming

. Non-linear programming

. Application of linear and non—linear programming
[1I. Modeling of Logistics

1. Aggregated demand forecast for city logistics

2. Disaggregated demand forecast for city logistics
3. Inventory model

4. Delivery scheduling

5. City logistics with ITS

QORI — LoD —

[ RAE D EFAEE 5 ik & EHfIEE ]
Mid-Semester Examination 30%
Assignments 20%

Final Examination 50%
Close book exams

(BEFIHE)
Pre-requisites: Transportation Planning(32 1@ 18 : 34F) and Economics of Urban Environment(¥f iz 5

TRIE S 44F)
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Special Seminar on Environmental Systems Engineering
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Global Leader Research Proposal and Design
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Multi-Disciplinary Integrated Global Discussions and Cooperative Learning
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Fundamental Experiments in Multi-Disciplinary Integrated Education 1
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Fundamental Experiments in Multi-Disciplinary Integrated Education 2
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Fundamental Experiments in Multi-Disciplinary Integrated Education 3
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Fundamental Experiments in Multi-Disciplinary Integrated Education 4
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Fundamental Experiments in Multi-Disciplinary Integrated Education 5
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Fundamental Experiments in Multi-Disciplinary Integrated Education 6
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