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In order to realize sustainable food production and

multifunctionality of agriculture and rural areas, this course
provides lectures on the water conservation and management
resillient to the environmental burdens due to natural
disasters, climate change and human activities, and
conservation and management of irrigation and drainage
facilities taking human safety, landscape and ecology into
consideration.

(ZEBR]

The students can explain the main objectives of the river and
agricultural rural development projects in Japan and overseas,
and the impacts of the projects on the water environment and
how to mitigate the impacts.

The students can explain the mechanisms of carbonation and
salt damage to concrete, and methods for adding durability to
concrete structures.

The students understand water environmental issues in Japan
and abroad, and can explain impacts of climate change on
water resources.

The students acquire an advanced techniques and a wide
viewpoint of water use system management.
(RHEETE - e (BE)

This is the omnibus system.

(ZEtE])

Rural Hydraulic Engineering (Ichion)

1 River projects and water environment in Japan

This class explains the main purpose of the river projects, the
impacts of the projects on the water environment and how to
mitigate the impacts based on real projects in Japan.

2 Japan’s agricultural and rural development cooperation with
developing countries and water environment

This class explains the purpose of Japan’s agricultural rural
development projects for developing countries, the impacts of
the project and its environmental consideration based on the

actual projects.



3 Habitat evaluation of endangered fish

This class introduces case studies of habitat assessment of
endengered fish inhabit paddy areas.

4 Development and monitoring of fishways

This class introduces case studies of development of fishways
for rivers and paddy areas and the function monitoring.

Rural Facilities Engineering (Mori)

5 Eco-cement and low-carbon concrete

This class explains new type of Portland cement manufactured
using large amounts of municipal waste incinerator ash, and
highly durable concrete with minimized environmental
impact.

6 Concrete under carbonation and concrete salt damage

This class explains modeling deterioration associated with
falling alkalinity due to diffusion of atmospheric carbon
dioxide, and a method of verification for concrete salt damage.
7 Concrete crack repair and surface coating

This class explains versatile materials that can be applied to all
types of concrete cracks, and surface coating for adding
durability to concrete structures.

8 Cross section restoration methods and materials

This class explains ‘cross section restoration methods’ that are
most popular repair methods for RC members.

Rural Water Environmental Studies (Fujihara)

9 Water storage functions of forest

This class explains water storage functions of forest such as
flood and drought mitigation functions.

10 Multiple functions of agricultural land

This class explains multiple functions of agricultural land such
as flood and weather mitigation functions.

11 Water resources analysis using remote sensing

This class explains flood analysis and cropping pattern
analysis using remote sensing. Moreover, rice growth
diagnosis using UAV is also explained.

12 Impacts of climate change on water resources

This class explains impacts of climate change on water
resources and agricultural productions. In addition,
adaptations to reduces these impacts are explained.

Water Use Systems (Chono)

13 Mathematical optimal control theory of water use system
Management of water use system (e.g. dams, reservoirs, and
floodgates) using mathematical optimal control theory is
explained in this class.

14 Applying expert system for water use management

This class presents an application of expert system and
machine learning techniques to water use management and
runoff analysis.

15 Integrated Water Resources Management

A methodology, design, and purpose of Integrated Water
Resources Management are discussed in this class.

(RSHRETHE D 77 0K)

Scores on reporting assignments requested in class.

20

(F8 - REICET 51ER)

Please read the papers and handouts distributed in advance
before the lecture, and review the returned reporting
assignments.

(BRE - 5EE)

Papers and handouts prepared for each class

(Z0fthEIE LDFEEE)

(F74 A7 —DHRE)

Anytime after class

(A)F21S5LOFDARETIT)

(Z D)

Work experience: The lecturing staffs in charge includes those
who have experience in investigation, planning, design, and
construction management in a private company, a national
research laboratory, and national investigation and
construction offices.The lecture also includes case studies on
water environment management experienced in those tasks.
(EBER)
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Farmland, agricultural water ,air and soil not only keep

BE =t BR Hts

agricultural production but also provide prodigious benefits in
the view of energy circulation. This course studies appropriate
management, including plans and designs, for sustainable
agriculture.
(ZEBR)
The students can explain environmental issues in farmlands.
The students can suggest a new application method using a
micro hydro energy.
The students can analyze and discuss the soil and atmospheric
environment for human beings on the earth and introduce the
rehabilitation technology against the pollution.
(RHXETE - e (BE))
($ZETE)
1. Farmland environmental science(Momose)
 Environmental issues in farmlands
This class deals with three environmental issues in
farmlands: Soil salinity, soil erosion and ground water
pollution.
2 Monitoring of farmland environment
This class explains that measuring the heat and mass
transfer in soils is fundamental to
consider the sustainable agriculture.
@ Elements of farmland environment and their measuring
principle
This

environment and their measuring principles.

class explains the elements of farmland
@ Analysis of measured data in farmland

This class introduces a few papers dealing with the

measured data on the farmland environment, and explains

how to grasp the heat and mass transfer in farmland.

2.Water and soil management(Takimoto)
D Changes in the water balance of an eco-friendly channel
renovation



This class explains how the eco-friendly lining of the
bottom affected the water balances over
the years.
@ Comprehensive evaluation of an eco-friendly channel
design
This class presents a comprehensive evaluation of an
ecologically oriented mitigation system
devised for an agricultural drainage canal.
® Micro-hydropower system using local resources
This class indicates an idea of effectively generating
electrical energy from hydro energy
using micro hydropower system.
@ Analysis of supply and demand balance in consideration
of flow regime
This class gives the basic concepts of financial analysis
and some knowledge on future
prospects of the micro hydropower system.

3. Environmental Atmospheric Science(Minami)
(DTheory of meteorological observation and its application
Theoretical basis and its application of planning of the
surface meteorological observation,
quality analysis/control and evaluation of the data are lectured
considering their generalization for field survey.
@ Theory of meteorological forecast and its application
Numerical model for one-month meteorological forecast of
Japan Meteorological Agency is
introduced and argued as an example for an explanation of
theoretical basis and practical methodology of numerical
simulation.
® Theory of air pollution survey and its application
Legal and scientific background and practical procedure of
routine monitoring of air pollution
by local government are lectured.
@ Methodology of analysis and forecast of climatic change
Theoretical basis and practical methodology for the
analyses and forecasts of global climate
are lectured.
® Safety analysis on the field survey
Safety manual for a survey of atmospheric environment in
the mountainous area is presented in advance. In the class,
each field program made by attending student considering the
manual is discussed, especially focused on the safety.

4. Environmental Soil Science(Katsumi)
@®

(primary/secondary and iron/aluminum oxides)

Introduce the analytical method for soil minerals

Structural analysis using X-ray diffraction and chemical
analysis
@ Introduce the surface chemistry for clay minerals and
iron/aluminum oxides in soil
Surface charge analysis for clay minerals and iron/
aluminum oxides
@ Identify the clay minerals and iron/aluminum oxides

22

using X-ray diffraction

Crystalline structure analysis for clay minerals and iron/
aluminum oxides

@ Functional analysis of clay minerals and iron/aluminum
oxides for element adsorption

Behavior of positive and negative ions in soil in relation to
clay minerals and iron/aluminum
oxides

® Analysis and rehabilitation technology of environmental
pollutants

Introduction of bioremediation using plants and microbes
(BT D 77 7K)
Total score of term papers required at the lectures
(FB - BEBICEAY 21T)
Make sure you fully understand the notes and references
provided in the Moodle course.
(ERE - 5E3E)
Papers distributed at lecture time
(ZDfEE EDFEREIE)
(74277 —DFRE)
Anytime after class
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