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Chapter 5:  コース評価と今後の課題 

5.1 コース評価 
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Class Name: Individual Study (Master Thesis) 

Course Number: DMP4800E 

Course instructor (Full Name): Various 

Academic Year: (October 2023 – September 2024) 

Term: Winter through Summer 

1. Course Description:

The objective of this course is to build the capacity to propose, formulate, conduct, and produce a master's thesis.

Students will learn logic construction and analysis and simulation methods regularly with supervisors and instructors,

and study Japan's practice and experience from experts in the field to formulate and discuss their research topics,

backgrounds, objectives, methodologies, results, and conclusions. Groups of supervisors will be selected based on

their research interests and proposals. Several oral presentations and meetings (e.g. inception and interim) will be

held to improve and evaluate the student's research work. The program will also provide guidance on thesis writing

guidelines.

[Course Goals] 

Through literature review, analysis, field experience, presentations, and discussion, students will gain a 

deep and broad understanding of the diverse natural and social characteristics underlying water-related 

disasters and foster the ability to develop, describe, and lead consensus building on solutions. 

[Related Diploma Policy (DP)] 

Disaster Management Policy Program (DMP): 

1. Ability to identify problems by analyzing issues from multiple perspectives with the expertise in

disaster management policies

2. Ability to conduct policy analysis for problem solving based on academic analysis from multiple

perspectives with the wide-range of knowledge on disaster management policies

3. Ability to make policy recommendations for practical solutions based on a deep understanding of the

current state of theory and practice

4. Ability to identify an issue, analyze related data using engineering tools, compile them into research

papers and policy recommendations, and present them

5. Ability to play an active role as a balanced leader based on a deep understanding of different values

and systems in a global society

[Course Composition] 

(1) Water-related disaster comprehensive seminar (two credits)

(2) Water-related disaster specific seminar (two credits)

a. Hydrometeorology

b. Sediment and Flood Disasters

c. Disaster Risk Reduction
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(Students will choose one of three topics, a, b, and c.)   

(3) Advanced analytical practice on water-related disasters (two credits)

(4) Site visit of water-related disaster management practice in Japan (one credit)

(5) Practice on open channel hydraulics (one credit)

(6) Practice on project cycle management (two credits)

2. Course Outline：

(1) Water-related disaster comprehensive seminar

1) Introduction to the research activities in ICHARM (four classes)

2) Inception presentation and discussion (two classes)

3) Interim presentation and discussion (eight classes (four meetings @ two classes) )

4) Thesis writing seminar (one class)

(2) Water-related disaster specific seminar

a. Hydrometeorology

1) Introduction to each study area and its characteristics (two classes)

2) Extreme flood events and numerical modeling (two classes)

3) Global warming and climate change scenarios (two classes)

4) Data availability and preparation of alternative data (two classes)

5) Flood adaptation and mitigation measures (two classes)

6) Water management and drought adaptation and mitigation measures (two classes)

7) Presentation, discussion, and evaluation (three classes)

b. Sediment and Flood Disasters

1) Characteristics of each field through data collections (two classes)

2) Longitudinal and lateral profile of the basin (one class)

3) Introduction and application of numerical methods (three classes)

4) Boundary conditions (one class)

5) Model validity (two classes)

6) Characteristics of flow with sediment transport (two classes)

7) Effective countermeasures (two classes)

8) Presentations and discussions (two classes)

c. Disaster Risk Reduction

1) Introduction to each study area (two classes)

2) Problem identification to understand the gap between actual and ideal society (two classes)

3) Mechanism of disaster risk reduction (one class)

4) Policy options for disaster risk reduction: Examples in Japan (one class)

5) Policy options for disaster risk reduction: Examples in other countries (one class)

6) Selection of policy options (one class)

7) Development of implementation plan (two classes)
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8) Establishment of disaster risk governance (one class)

9) Risk communication with stakeholders (one class)

10) Consensus building (one class)

11) Presentation, discussion, and evaluation (two classes)

(3) Advanced analytical practice on water-related disasters

1) Modeling for floods, droughts, sediment dynamics and water management (five classes)

2) Application of GCM outputs in water-related disaster models (five classes)

3) Model calibration and validation (five classes)

4) Post-processing of model outputs (five classes)

5) Methodology of disaster risk assessment (five classes)

6) Methodology of data collection for enhancing accuracy of assessment (five classes)

7) Methodology of verification of effectiveness of selected policy options (five classes)

(4) Site visit of water-related disaster management practice in Japan

1) Shinano River (three classes)

2) Fuji River (two classes)

3) Kano River (two classes)

(5) Practice on open channel hydraulics

1) Field study (1) principal of ADCP (one class)

2) Field study (2) principal of non-contact current meter (one class)

3) Field study (3) work on actual river (four classes)

4) Field study (4) Discussion about results (one class)

(6) Practice on project cycle management

1) Introductory lecture (one class)

2) Overview of PCM (two classes)

3) Problem analysis (explanation of method and practice) (two classes)

4) Objective analysis (explanation of method and practice) (two classes)

5) PDM proposal development (explanation of method and practice) (two classes)

6) Group works and Group presentations and discussion (four classes)

7) Follow-up seminar (two classes)

[Out-of-class Learning] 

Read the lecture notes and related research papers and documents distributed in this course in advance to 

understand the lecture outline. After the lectures, seminars, practices, and fieldwork, review the content and 

apply it to each student's research topics and areas of each student. Students can also learn from the case studies 
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implemented by other students in an interactive way.

3. Grading：

Since this class focuses on discussions based on individual data and computation results, active
contributions to presentations and discussions are highly evaluated.

[Evaluation Criteria]
Outstanding: A
Superior: B
Satisfactory: C
Minimum acceptable: D
Below the acceptable level: E

4. Textbooks： (4-1:Required 4-2:Others)

4-2

- UNESCO IWRM guidelines steering committee, IWRM Guidelines at River Basin Level: Part 1-1

Principles, 2-1 Part 2-1 Coordination, 2-2 Flood Management, 2-3 Irrigation. (UNESCO, 2009)

- Egashira, S. (2009): Mechanics of Sediment Transportation and River Changes

- At Risk: Natural Hazards, People's Vulnerability and Disasters, Piers Blaikie, 2003.

5. Note：

Thesis format will be announced.
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Class Name: Hydrology 

Course Number: DMP2800E 

Course instructor (Full Name): MIYAMOTO Mamoru, KOIKE Toshio 

Academic Year: (April 2023 - March 2024)  

Term: Fall through Winter 

1. Course Description and the Learning Objectives：

Water is a key which makes a bridge between the socio benefit areas including agriculture and forestry, health,

energy and human settlement and the geophysical and bio-geochemical water cycle processes in atmosphere,

land and oceans. To establish a physical basis on water cycle, this course aims to introduce important roles of

water in climatological and meteorological processes and the basic concepts of hydrology including

understanding, observing and modeling of hydrologic processes. Remote sensing and statistic and stochastic

approaches are introduced as advanced facets of hydrology.

2. Course Outline：

(1) Water Cycle and Climate System

1) Hydrology, creating environmental diversity in the world

2) Water Cycle as a part of the climate system

(2) Hydrological Processes; Observation and Modeling

1) Atmosphere-Land Interaction

2) Soil Moisture

3) Snow Hydrology

4) Remote sensing of hydrology

5) Data assimilation of water cycle among atmosphere, land, and biosphere

6) Surface Flow

7) Stream Flow

8) Ground Water

9) Runoff Modeling

10) River Basin Hydrological Processes

(3) Water Resources Planning and Management

1) Statistical Hydrology

2) River Planning

3) Climate Change Adaptation

3. Grading：

Active participation (30%), Final Examination (70%)

4. Textbooks： (4-1:Required 4-2:Others)

4-2 Roland B.Stull: An Introduction to Boundary Layer Meteorology, KLUWER ACADEMIC PUBLISHERS.
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4-2 J.R.Holton: An Introduction to Dynamic Meteorology, Academic Press. 

4-2 Wilfried Brutsaert: Hydrology: An Introduction, Cambridge University Press  

 

5. Note： 
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Subject: Hydraulics 
 
Course number：DMP2810E 

Instructor：Prof. EGASHIRA Shinji, Assoc. Prof. HARADA Daisuke 

Academic Year: April 2023 - March 2024 

Term / Time：Fall through Winter 

 

１ Course Description 

All flows formed in water environments such as river channels, irrigation channels, lakes and 

seas are subjected to conservation laws of mass, momentum and energy, and are described by 

means of partial differential equations.  This course aims to obtain knowledge on water flows 

formed in river channels and flood plains, and discusses methods to evaluate such flows.  

Special attention are paid on open channel flow.  

 

２ Course Outline (Course Topics) 

1.  Basic mathematical tools 

 Partial differential equation 

 Integral of the Partial differential equation 

2.  Governing equations for water flow -Conservation principles 

 Mass conservation law 

 Momentum conservation law 

 Energy conservation law 

3.  Open channel flows 

 Velocity profile and friction law 

 Governing equations for open channel flow 

 Water surface profile 

4.  Flood waves 

 Flow and wave 
 Dynamic wave, diffusive wave, kinematic wave 

5.  Flows over flood plains 

 Modeling of depth-integrated flows with various obstacles 

6.  Transportation of substances (Mass conservation equations) 

 Convective diffusion equation 

 Dispersion equation 

7.  Similarity principle 

     

３ Grading 

50 points for reports and short quizzes 

50 points for the examination at the end of semester 

 

４ Textbooks 

4-1 Required  

 Egashira, S. (2016): Hydraulics, Lecture Note  
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4-2 Others 
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Subject: Basic Concepts of Integrated Flood Risk Management (IFRM) 
 
Course number：DMP2820E 

Instructor: TAKEUCHI Kuniyoshi  

Academic Year: April 2023 - March 2024 

Term / Time：Fall through Winter 

 

1. Course Description 

This course provides the basic concepts of “Integrated Flood Risk Management (IFRM)” as part 

of Integrated Disaster Risk Management and Integrated Water Resources Management (IWRM). 

The formation of disaster risk will be explained in relation to natural hazard, exposure, basic 

vulnerability and coping capacity. The concepts of IWRM and IFRM will be introduced with the 

recent global challenges of sustainable development policy. As concrete examples, IWRM at 

basin scale, Japanese flood management experiences and some examples of overseas application 

of the concept of IWRM will be introduced. Anticipated future direction of risk management to 

cope with societal and other global changes will also be touched upon.  

 

2. Course Outline (Course Topics) 

1. Introduction: There is no such thing as a natural disaster. Disaster risk, hazard, exposure, 

vulnerability and coping capacity. 

2. PAR Model: Root causes, dynamic pressure and unsafe conditions. 

3. ACCESS Model: Disaster impacts on household levels. 

4. UN policies (1) UN initiatives on environment and development: From Stockholm to 

Stockholm+50. 

5. UN policies (2) UN initiatives on disaster reduction: From Yokohama to Sendai. 

6. IWRM and IFRM (1) Concept of IWRM.  

7. IWRM and IFRM (2) Guideline for IWRM at basin scale. (3) IFM. 

8. Japanese experiences (1) Overview of hydrology and water resources.   

9. Japanese experiences (2) Dark post-war period.  

10. Japanese experiences (3) Comprehensive flood control measures and concepts from river to basin. 

11. Japanese experiences (4) Current challenges and GEJET (L1 and L2 approach). 

12. Japanese experiences (5) Ground subsidence, water pollution and wastewater recycling; 

transdisciplinary approach. 

13. Application examples of IFRM overseas (by Masayuki Watanabe). 

14. Future Issues of IFRM: Climate change adaptation; Aging society; Depopulation; Social capital.  

15. Final Examination. 

 

3. Grading Active participation (20%), Reports (30%), Final Examination (50%) 
 

4. Textbooks 

4-1 Required  

1. Ben Wisner, Piers Blaikie, Terry Cannon and Ian Davis: At Risk -natural hazards, people’s 

vulnerability and disasters- (Routledge, London & NY, 2004) 
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2. Kuniyoshi Takeuchi: Integrated Flood Risk Management – Basic Concepts and the Japanese 

Experience (Routledge, London & NY, 2023) 

3. UNESCO IWRM guidelines steering committee, IWRM Guidelines at River Basin Level: Part 1-1 

Principles, 2-1 Part 2-1 Coordination, 2-2 Flood Management, 2-3 Irrigation. (UNESCO, 2009) 
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Subject: Urban Flood Management and Flood Hazard Mapping  
 
Course number：DMP2870E 

Instructor：Prof. TANAKA Shigenobu 

Term / Time：Fall through Winter 

 

１ Course Description 

This course is specifically designed to study urban flood management. In the first stage of the 

course, students will learn about Japanese systems for flood risk management, such as relevant 

laws, extreme rainfalls, flood control planning and geographical aspect of flood plain. The 

second stage aims to acquire knowledge required to promote early public evacuation with a 

flood hazard map. Students will also study flood frequency analysis and psychological aspects 

underlying public behavior during disaster.  

 

２ Course Outline (Course Topics) 

    Week 

１：Laws for flood risk management and local disaster management     Prof. TANAKA  

plan in Japan     

２：Extreme rainfall and Flood control planning   Prof. TANAKA  

３：Geomorphology around rivers and alluvial plain (1)   Prof. SUGAI 

４：Geomorphology around rivers and alluvial plain (2)    Prof. SUGAI 

５：Geomorphology around rivers and alluvial plain (3)  Prof. SUGAI 

６：Regional analysis based on geographic information (1)  Dr. NAGUMO 

７：Regional analysis based on geographic information (2)  Dr. NAGUMO 

８：Regional analysis based on geographic information (3)  Dr. NAGUMO 

９：Flood hazard map       Prof. TANAKA  

１０：Flood frequency analysis(1)    Prof. TANAKA  

１１：Flood frequency analysis(2)    Prof. TANAKA 

１２：Flood frequency analysis(3)    Prof. TANAKA 

１３：Flood frequency analysis(4)    Prof. TANAKA 

１４：Evacuation Plan with Flood Forecast     Prof. TANAKA  

１５：Examination 

 

３ Grading 

Final Exam (70%) ，Attitude in the class(30%) 

 

４ Textbooks 

4-1 Required  

"Local Disaster Management and Hazard Mapping" (2009), ICHARM  

"Hydrological Frequency Analysis" (2019), Tanaka 

4-2 Others 
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Class Name:   Flood Hydraulics and River Channel Design 

Course Number:  DMP3810E 

Course instructor:  FUKUOKA Shoji 

Year:    2023  

Term:    Fall through Winter 

 

１．Course Description: 

This course provides the basic knowledge necessary for planning and designing the structural measures for Integrated 

Flood Risk Management (IFRM). The course first describes the river administration and planning for application of 

IFRM. Especially the methodology of comprehensive river management will be emphasized that includes planning 

of flood hydraulics, flood controls, river structures and sediment movement to river channels. This will be followed 

by specific technologies of channel control and channel improvement. 

 

２．Course Outline： 

1. Characteristics and management of Japanese rivers (1)．  
2. Characteristics and management of Japanese rivers (2)．  
3. Hydraulic characteristics of flood flows (1) 
4. Hydraulic characteristics of flood flows (2) 
5. Time and apace propagation characteristics of water level and discharge in flood flows (1) . 
6. Time and apace propagation characteristics of water level and discharge in flood flows (2 ) . 
7. Flow resistance in rivers with compound channels.  
8. Prediction method of flow resistance in compound channels.  
9. Effects of channel vegetations on flood propagation. 
10. Quasi-two -dimensional analysis of flood flows in rivers with vegetations. 
11. Learning from natural rivers－Relationship between dimensionless width,  
   depth versus dimensionless channel forming discharge in stable rivers 
12. Channel design harmonizing the flood control and river environment (1) 
13. Channel design harmonizing the flood control and river environment (2) 
14. Levee vulnerability and foundation vulnerability by the seepage flow 
15. Comnbined effects of levee vulnerability and foundation vulnerability on the seepage failure.  
 

 

３．Grading： 

    Reports (20%), Final examination (80%) 

 

４．Textbooks： Textbook will be distributed to students in the class.  
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Subject: Mechanics of Sediment Transportation and Channel Changes 
 
Course number：DMP 3820E 

Instructor：Prof. EGASHIRA Shinji 

Academic Year: April 2023 - March 2024 

Term / Time：Fall through Winter 

 

１ Course Description 

Sediment transportation takes place in various forms such as bed-load, suspended load, debris 

flow etc. and its spatial imbalance causes river bed degradation and aggradation, side bank 

erosion, sand bar formation and channel shifting.  Such channel changes will be suitable for 

ecological systems, if they are within an allowable level.  However, if these are over some 

critical level, flood and sediment disasters will happen.  This course provides methods for 

evaluating sediment transportation and associated channel changes with attention focused on 

basic principles of sediment mechanics.  In addition, methods of sediment management are 

discussed for disaster mitigation as well as for developing a suitable channel condition. 

 

２ Course Outline (Course Topics) 

    Week 

      １：Introduction (1) 

         - Characteristics of sediment  

     ２：Introduction (2) 

         - Sediment transportation and corresponding channel changes 

         - Methods to evaluate channel changes 

     ３：Mechanics of sediment transportation (1) 

         - Parameters associated with sediment transportation 

      ４：Mechanics of sediment transportation (2) 

         - Critical condition for initiating bed load 

     ５：Mechanics of sediment transportation (3) 

         - Bed load formulas 

     ６：Mechanics of sediment transportation (4) 

         - Bed load formulas  

     ７：Mechanics of sediment transportation (5) 

         - Extension of bed load formula to non-uniform sediment 

     ８：Mechanics of sediment transportation (6) 

         - Suspended load  

     ９：Mechanics of debris flow (1) 

         - Constitutive equations 

         - Debris flow characteristics over erodible beds 

    １０：Mechanics of debris flow (2) 

         - A bed load formula derived from constitutive equations 
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１１：Bed forms and flow resistance (1) 

     - Geometric characteristics of bed forms 

     - Formative domain of bed forms 

    １２：Bed forms and flow resistance (2) 

         - Flow resistance 

    １３：Prediction of channel changes (1) 

         - Governing equations employed in steep areas  

         - Topographic change in steep areas 

    １４：Prediction of channel changes (2) 

         - Governing equations employed in alluvial reaches 

         - Topographic change in alluvial reaches 

    １５：Method to predict sediment transport process in drainage basins  

-Sediment management in drainage basin 

     

３ Grading 

50 points for reports and short quizzes 

50 points for the examination at the end of semester 

Notice: Either a report or a short quiz is assigned every two weeks, regarding questions 

illustrated at the end of each chapter in Lecture Note. 

 

４ Textbooks 

4-1 Required  

 Egashira, S. (2009): Mechanics of Sediment Transportation and River Changes, Lecture Note  

4-2 Others 

 Sturm, T. W. (2001): Open Channel hydraulics, McGraw-Hill. 

 Graf, W. H. (1997): Fluvial Hydraulics, Wiley. 

 Julien Pierre: River Mechanics, Cambridge University Press  

(Website: http://www.cambridge.org/us/catalogue/catalogue.asp?isbn=9780521529709) 

(http://www.amazon.co.jp/River-Mechanics-Pierre-Y-julien/dp/0521529700) 

 Albert Gyr and Klaus Hoyer: Sediment Transport, A Geophysical Phenomenon, Springer 

Netherlands  

(http://www.springerlink.com/content/q0x656/) 

 Ashida K., Egashira S. and Nakagawa H. (2008), River Morphodynamics for the 21st Century, 

Kyoto University Press (in Japanese) 

ANNEX14



Subject: Control Measures for Landslide ＆ Debris Flow 

Course number : DMP3840E 

Instructor : Prof. Nobutomo OSANAI 

Academic Year: April 2023 - March 2024 

Term/Time : Fall through Winter 

 

1  Course Description 

  Debris flows and landslides give serious impacts for human life and infrastructure in many 

countries. This course provides the necessary knowledge and understanding of landslide 

and debris flow phenomena and their control measures. The lecture will illustrate the 

devastating phenomena and the causes of landslides and debris flows and provide the basic 

concepts of the measures for sediment-related disasters, so-called Sabo Works which is 

executed in the hill slopes and the channels. It will cover the hazard mapping method for 

sediment-related disasters. 

 

2  Course Outline（Course Topics） 

Week 

1. Outline of sediment-related disasters and Sabo projects           Dr. Ohno 

2. Sediment yield, transport and deposition in a river basin (1)       Dr. Nagumo 

3. Sediment yield, transport and deposition in a river basin (2)       Dr. Nagumo 

4. Sabo planning and control of sediment transport and debris flow   Prof. Uchida 

5. Mitigation measures for debris flow and landslide dam            Prof. Uchida 

6. Planning and design of Sabo facilities                           Prof. Uchida 

7. Hazard mapping for debris flow                                Prof. Uchida 

8. Introduction of landslides                                     Mr. Takeshi 

9. Survey and emergency response for landslides                   Mr. Takeshi 

10. Permanent measures for landslide                    Mr. Takeshi 

11. Hazard mapping for landslides and slope failure                Mr. Takeshi 

12. Warning and evacuation system for sediment-related disasters    Prof. Osanai 

13. Restoration of vegetation on wasteland and its effect             Prof. Osanai 

14. Application of Sabo/landslide projects to each country (1)        Prof. Osanai 

                                                              Dr. Ohno 

15. Application of Sabo/landslide projects to each country (2)        Prof. Osanai 

                                                              Dr. Ohno 
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3  Grading 

     Class participation(30%)    Report and Final discussion(70%) 

 

4  Textbooks 

  4-1 Required 

 

  4-2 Others 

SABO in JAPAN : Japan Sabo Association, 2018 

 

 

ANNEX16



Class Name: Socio-economic and Environmental Aspects of Sustainability-oriented Flood Management 

Course Number: DMP2900E 

Course Instructor (Full Name): Prof. OHARA Miho 

Academic Year: (2023 - 2024)  

Term: Fall through Winter 

 

1. Course Description: 

This course provides the basic understanding of socio-economic and environmental aspects of flood management. 

The first stage of the course aims to study how to assess socio-economic impacts of disasters and manage the 

identified risk. The second stage of the course introduces environmental aspects of flood management. 

 

2. Course Outline： 

1.  Introduction: Socio-economic aspects of disasters 

2.  Framework of Disaster Risk Reduction  

3.  Methodology for assessing socio-economic impacts (1) 

4.  Methodology for assessing socio-economic impacts (2) 

5.  Example of assessing socio-economic impacts  

6.  Disaster information dissemination in Japan (1) 

7.  Disaster information dissemination in Japan (2) 

8.  Disaster information dissemination in Asia, Guest lecturer, Dr. Mikami, Waseda University  

9.  Effective use of information for disaster risk reduction (1) 

10. Effective use of information for disaster risk reduction (2) 

11. Environmental impacts of dams, Guest lecturer, Dr. Umino, ICHARM 

12. Environmental impacts of dams, Guest lecturer, Professor Sumi, Kyoto University 

13. Sediment management in reservoirs, Guest lecturer, Professor Sumi, Kyoto University 

14. Sediment management in reservoirs, Guest lecturer, Professor Sumi, Kyoto University 

15. Exam 

 

3. Grading： 

50% Assignments and participation 

50% Exams and short quizzes 

 

4. Textbooks： (4-1:Required 4-2:Others) 

Provided by the instructor 

 

5. Note： 
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Subject: Computer Programming 

Course number：DMP1800E 

Instructor：Prof. USHIYAMA Tomoki, Prof. RASMY Mohamed, Assoc. Prof. HARADA Daisuke 

Academic Year: April 2023 - March 2024 

Term / Time：Fall through Winter 

１ Course Description 

This course provides general knowledge on Fortran90 computer programming and its skills for 

solving water-related problems covered in Course No. DMP2800E “Hydrology”, No. 

DMP2810E “Hydraulics”, No. DMP3800E, No. DMP3810E “Flood Hydraulics and Sediment 

Transport” and No. DMP2860E “Basic Practice on Flood Forecasting & Inundation Analysis”. 

In addition to Fortran, Python is introduced which is nowadays popular in data file handing, etc. 

２ Course Outline (Course Topics) 

Week 

１：Introduction of Computer Programming with Fortran90 

２：Variables, Arithmetic Calculation 

３：Program Structure (if) 

４：I/O Statement 

５：Program Structure (do loop) 

６：Arrays (vectors) 

７：Arrays (matrix) 

８：Procedures and Structured Programming (subroutine, function) 

９：Hydrologic Application Exercise (1) Tank model 

１０：Numerical approximations in hydrological application Exercise (2) 

１１：Advanced Hydrologic modeling (RRI algorithm and structures) 

１２：Introduction to Python 

１３：Application of Python (1) 

１４：Application of Python (1) 

１５：Quiz 

３ Grading 

Quiz (50%), Reports (50%) 

If a report is late for the deadline, it will be not evaluated. 

４ Textbooks 

Reference: Fortran95/2003 for Scientists and Engineers (Third Ed.), by Stephen J. Chapman, 

McGraw-Hill, 
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Subject: Practice on Integrated Flood Analysis System (IFAS) 
 
Course number：DMP2890E 

Instructor：Prof. SAYAMA Takahiro, Prof. Abdul Wahid Mohamed RASMY 

Academic Year: April 2023 - March 2024 

Term / Time：Fall through Winter 

 

１ Course Description 

The objective of this course is to introduce the ICHARM’s Integrated Flood Analysis System 

(IFAS) for undertaking hydrological flow, flood inundation, and sediment related simulations and 

analysis in poorly-gauged basins using the state-of-the-art global information and technologies. 

The course consists of following components: introduction to hydrological, hydrodynamic, and 

sediment processes and modeling, practice on PWRI’s distributed tank modeling, Rainfall-

Runoff-Inundation (RRI) modeling, Rainfall-Sediment-Runoff (RSR) modeling, and Water and 

Energy budget Rainfall-Runoff-Inundation (WEB-RRI) modeling at different scales.  

 

２ Course Outline (Course Topics)   

    Week 

       １：Basics of Flood Hazard Models  

2：Runoff analysis with PWRI’s distributed tank model (1) Basic concept 

3：Runoff analysis with PWRI’s distributed tank model (2) Data preparation 

4：Runoff analysis with PWRI’s distributed tank model (3) Running model 

5：Runoff analysis with PWRI’s distributed tank model Parameter setting and analysis of 

simulation results 

6：Rainfall-Runoff-Inundation modeling (1) Data preparation 

7：Rainfall-Runoff-Inundation modeling (2) Running model 

8：Rainfall-Runoff-Inundation modeling (3) Command User Interface 

9：Rainfall-Runoff-Inundation modeling (4) Parameter setting 

10：Rainfall-Runoff-Inundation modeling (5) Analysis of simulation results 

11：Rainfall-Runoff-Inundation modeling (6) Advanced model settings 

12：Introduction to Rainfall-Sediment-Runoff (RSR) processes modeling 

13：Rainfall-Sediment-Runoff (RSR) model setup and simulation 

14: Water and Energy flux estimation in Simple Biosphere Model 2 (SiB2) and Modified 

Hydro-SiB2 model 

15：Water and Energy budget Rainfall-Runoff-Inundation (WEB-RRI) modeling  

 

３ Grading 

       Reports (100%) 

       If a report is late for the deadline, it will be not evaluated.   

 

４ Textbooks 

4-1 Required  

4-2 Others 
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Material made by the instructors 
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Class Name: Practice on GIS and Remote Sensing Technique 

Course Number: DMP3802E 

Course instructor (Full Name): Prof. Abdul Wahid Mohamed RASMY & Prof. KAWASAKI Akiyuki 

Academic Year: (April 2023 - March 2024)  

Term: Fall through Winter 

1. Course Description and the Learning Objectives： 

The objective of this course is to build capacities for undertaking basic tools, which are expecting to be applied 

in the individual study. This course introduces the basic techniques on Geographic Information System (GIS) and 

Remote Sensing (RS) applications. The course consists of three components: a) hand-on practice on the GIS, b) 

introduction of Satellite microwave remote sensing and Satellite rainfall estimation for hydrological simulation, and 

c) introduction of Remote Sensing (RS) for inundation mapping. 

    This course is related to SDGs including goal #1, #2, #3, #4, #6, #11, #13, and #15.    

  

2. Course Outline： 

Week 

1：Geographic Information System (GIS) (1) Understanding GIS data structures  

2：Geographic Information System (GIS) (2) ArcGIS Data management  

3：Geographic Information System (GIS) (3) ArcGIS Data processing  

4：Geographic Information System (GIS) (4) ArcGIS Spatial analysis  

5：Geographic Information System (GIS) (5) ArcGIS Hydrology analysis  

6：Geographic Information System (GIS) (6) Working with ArcGIS and Q-GIS  

7：Remote Sensing (1) Basic principles of satellite image  

8：Remote Sensing (2) Preparation of satellite images from MODIS  

9：Remote Sensing (3) Image analysis with ArcGIS  

10：Basis of Satellite microwave remote sensing & Satellite rainfall estimation 

11：Real-time Satellite rainfall observations (Global Satellite Mapping of Precipitation (GSMaP) and 

application of bias correction algorithm (1) case study (1) 

12：Real-time Satellite rainfall observations (Global Satellite Mapping of Precipitation (GSMaP) and 

application of bias correction algorithm (1) case study (2) 

13：Remote Sensing for Inundation Mapping (1) Application to water index 

14：Remote Sensing for Inundation Mapping (2) Case study 

    15：Remote Sensing for Inundation Mapping (3) Group project 

3. Grading： 

Assignments (50%) and Participation (50%) 

 Late submission (50% reduction) 

4. Textbooks： (4-1:Required 4-2:Others) 

Material made by the instructors 

5. Note： 

ANNEX21



Subject:  Site Visit of Water-related Disaster Management Practice in Japan 
 
Course number：DMP3900E 

Instructor：KOIKE Toshio 

Academic Year: April 2023 - March 2024 

Term / Time：Fall through Summer 

 

１ Course Description 

This course provides opportunities for students to visit actual fields to study structural 

countermeasure and flood control practice in Japan so that they would experience and understand 

the concept and ideas that can possibly be introduced to their countries. The course shall provide 

insight of structural countermeasures, which include but not limited to, river levees, flood retarding 

basins, dams, and Sabo structures. After each study-visit, students will be requested to submit a 

report describing the lessons they have learnt and discussion of any possibility to introduce the 

concept to their countries.  

 

２ Course Outline (Course Topics) 

１：Diversion channel 

２：Super levee 

３：Weir, Water gate 

４：Disaster management station 

５：River administration in normal time 

６：Awareness enlightening activities for flood (Flood mark, Water level indication tower, etc.) 

７：Retarding basin  

８：Metropolitan area outer underground discharge channel 

９：Integrated flood management in urbanized river 

１０：Dam 

１１：Sabo work 

１２：Traditional river works 

１３：Pumping station 

１４：Lake canal 

 

３ Grading 

Attendance (60%), Report (40%)  

If a report is late for the deadline, it will be not evaluated.   

 

４ Textbooks 

4-1 Required - handouts are planned to be provided by corresponding organizations 

4-2 Others 

ANNEX22



Subject: Practice on open channel hydraulics 
 
Course number：DMP3910E 

Instructor：Prof. YOROZUYA Atsuhiro 

Academic Year: April 2023 - March 2024 

Term / Time：Fall through Spring 

 

１ Course Description 

The objective of this course is to understand the basic hydraulics with not only mathematical 

explanation, but also an experimental study, an field study, as well as other lecture. In this 

course, students will learn, through the experimental study, 1) hydraulic phenomena, such as 

hydraulic jump, water surface profile, and 2) usage of the experimental instrumentation. In the 

field study, student will learn 3) the methodology of flow discharge measurement, such as 

acoustic Doppler current profiler (ADCP), and non-contact current meter in actual river. In 

addition to that, some other lecture relating to above two topics will be provided for deep 

understanding.  

 

２ Course Outline (Course Topics)   

    Week 

    １：Experimental study (1) about experimental study 

２：Experimental study (2) Work at experimental facility (1) 

３：Experimental study (3) Work at experimental facility (2) 

４：Experimental study (4) Work at experimental facility (3) 

５：Experimental study (5) Discussion about results 

６：Open channel flow (1) Review of governing equations 

７：Open channel flow (2) Simplification of momentum equation 

８：Open channel flow (3) water surface profile (1) 

９：Open channel flow (4) water surface profile (2) 

１０：Open channel flow (5) flow registance 

１１：Field study (1) principal of ADCP 

１２：Field study (2) principal of non-contact current meter 

１３：Field study (3) work on actual river (1) 

１４：Field study (4) work on actual river (2) 

１５：Field study (5) Discussion about results 

 

３ Grading 

       Participation (100%) 

 

４ Textbooks 

Material made by the instructors 

ANNEX23
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