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1. Introduction 

 

1.1 Program Overview 

 

 

Motivations for organizing the Program 

 

The first Summer Program on Sustainable Water Management in an Era of Big Data (“the 

Program” hereinafter) was organized in 2015 and considering its success and highly positive 

evaluation by its participants, the Organizers – the University of Tokyo (UTokyo) Water Cycle 

Integrator (WCI) Unit and the International Center for Water Hazard and Risk Management 

under the auspices of UNESCO (ICHARM), Public Works Research Institute (PWRI), Tsukuba – 

have decided to continue in this endeavor. This Program is designed to enhance problem-

solving capacity for water-related problems with interdisciplinary approach and by exploiting 

various data and data integration functions of the Data Integration and Analysis System (DIAS) 

of Japan. The decision to organize such a Program was motivated by the recognition of the 

rising importance of so called Big Data (i.e. data of large volumes and variety) and the necessity 

of interdisciplinary approach for sustainable water resources management, which is being 

complexly affected by such phenomena as climate change. Being a facility designed to archive, 

analyze and integrate large volumes of data and information from multiple subject areas, DIAS 

is a highly potential tool for water resources management. Thus it was felt that an effort was 

desirable to promote the use of DIAS and other relevant tools for exploitation and integration 

of Big Data for addressing water-related issues under the impact of changing climate. One of 

the important targets was to introduce DIAS and its capabilities to students of various majors in 

an attractive way that would encourage them to explore the benefits of the system further and 

possibly use the system and exploit the Big Data in their future research and work. These 

considerations resulted in proposing the subject Summer Program in the format of a 2-week 

intensive course consisting of expert lectures, hands-on exercises, and excursions and open to 

international and multi-disciplinary audience, targeting mainly undergraduate and graduate 

students.      

 

 

Academic design  

 

The core Program curriculum was developed in 2015 through an interactive process among the 

Organizers following the abovementioned motivation and considering the fact that participants 

may be of various backgrounds in terms of discipline and of various level of study or work 

experience. While considerations of rather inhomogeneous assembly made the curriculum 

preparation quite a challenging task, it is believed to be a proper decision as it provided an 

excellent opportunity for the participants to communicate, work and exchange ideas, 

experiences and opinions not only with people from different disciplines but also people from 

different sectors and at different positions, as well as of different age, life experiences and 

views. The Program curriculum was crafted to encompass the following points that were 

viewed to be key for achieving the intended objectives: 
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- Interdisciplinarity 

- Big Data and their integration and practical use  

- Use of “integrated knowledge” for solving real problems 

- Team work in an international, multi-disciplinary and “multi-age” team 

- Excursions to successful realizations of water management structures in Japan 

  

The emphasis was on solving given problems by using the knowledge and skills acquired 

through the Program. Real case problems in real river basins in Asia were prepared as the main 

task for the participants. The problems focused on water resources issues and water-related 

disasters under the changing climate, in particular (i) water and food security, (ii) poverty 

alleviation through flood disaster risk reduction, and (iii) integrated water resources 

management considering community life and environment. Participants undertook individual 

as well as team work to propose a solution to the given water resources issue(s) in a given river 

basin while considering local society and economical possibilities to be realistic and 

implementable for a given country. The lecture curriculum was supportive for solving the 

stated problems (theory background, tools and methodology introduction) and included 

introduction of successful implementations in Japan. The participants were provided printed 

hand-outs for all the lectures, hands-on sessions, and excursions. 

 

These key features and most of the 2015 contents were maintained in the 2016 Program 

curriculum. However, certain revisions have been made that reflected on the 2015 participants’ 

evaluation and comments. The main change was in lowering the proportion of time dedicated 

to the expert lectures in favor of time allocated for hands-on exercises. The latter one has been 

considerably increased compared to the 2015 Program and the final time break-down was as 

follows: 

 

Table 1: Program time break-down by a session type 

Session type Proportion of allocated time 

Expert lectures 25% 

Hands-on exercises (individual work) 33% 

Excursions 15% 

Team work – discussion and problem solving 12% 

Team work – presentation of proposed solutions 5% 

Social events 10% 

      

The expert lectures covered the topics of global water cycle, water resources management, 

water-related disaster risk management, hydrological modeling, Big Data and DIAS, climate 

change and climate model future projections, Geographic Information System (GIS), satellite 

observations of precipitation, social science approach to water-related disasters, and 

economical evaluation of natural disaster and mitigation policy.        

 

The hands-on sessions were designed to teach the use of tools needed for solving the assigned 

problems, the emphasis was on an appropriate usage of various observation data, model 

outputs, and data integration functions available on DIAS, and geospatial technologies such as 
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GIS. The exercises introduced: 

i. The DIAS tool for accessing, browsing, visualizing, analyzing, and downloading the Big 

Data of the climate projection datasets produced under the Intergovernmental Panel 

on Climate Change (IPCC) Coupled Model Intercomparison Project Phase 5 (CMIP5). 

The focus was on selection, bias correction and downloading of precipitation data 

from past simulations and future projections for assessing the impact of climate 

change on water resources in the given river basin.  

ii. The ArcGIS software, in particular the functions of spatial interpolation and map 

preparation targeting the spatial analysis of precipitation in the given basins. 

iii. The Integrated Flood Analysis System (IFAS) developed at ICHARM to simulate river 

flows using the precipitation data obtained from the CMIP5 tool. These hydrological 

outputs were then used as a basis for proposing a solution to the given case-problem. 

 

The excursions included a visit to the DIAS core system and its demonstration, a tour to the 

multi-purpose Shimokubo dam on the Kanna River in the Gunma Prefecture, a visit to the JAXA 

Tsukuba Space Center and a lecture on the GSMaP – a satellite observation based precipitation 

product, and a visit to the Outer Metropolitan Area Underground Discharge Channel – a state-

of-the-art flood control technology in the Saitama Prefecture.  

 

For the team work, the participants were grouped in international, multi-disciplinary and 

“multi-age” teams of 3 – 4 members and several group-work sessions were held. The first team 

work and presentation session was scheduled at the very beginning of the course during which 

the case problems were introduced and the participants asked to propose and present an 

initial solution based on their actual knowledge, skills and limited information provided. During 

the course, the participants acquired new knowledge and skills through the program lectures 

and exercises, which they used to tackle the given problems more thoroughly and to propose 

more comprehensive and evidence-based solutions. With this arrangement, the participant 

could better feel their improvements arising from the gained knowledge and information. 

 

In addition to the team work, the participants were given an individual assignment aimed at 

the practical use of the DIAS CMIP5 tool and GIS software for the assessment of the climate 

change impacts on precipitation in a given basin. The requested output was a short report 

containing (i) brief introduction of the basin and its climatology – a task aimed at relevant 

information search by using internet, (ii) description of work with CMIP5 tool to obtain suitable 

GCM precipitation outputs for further analysis – a task aimed at understanding of GCM output 

and appropriate use of the CMIP5 tool, (iii) analysis of precipitation data to see future changes 

including total annual precipitation, climatology, and extremes – a task aimed at better 

understanding the precipitation data, its analysis and meaning of the changes in precipitation 

patterns for water resources and water-related disasters, (iv) spatial distribution analysis of 

extreme precipitation – a task aimed at a practical use of GIS software, in particular spatial 

interpolation functions and map creation, and improving understanding of spatial interpolation 

possibilities and limitations in case of precipitation, and (v) brief conclusion summarizing the 

findings into implications for future water resources management in the given basin – a task 

aimed at improving the skills to interpret the results and synthesize the obtained information. 
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Moreover, the participants were asked to read the Global Warming Policy Foundation (GWPF) 

report “Unintended consequences of climate change policy” by Andrew Montford and write a 

short essay conveying their personal opinion on the article including their arguments. This task 

aimed at illustrating the complexity of interdisciplinary problems and stimulating the 

interdisciplinary and critical thinking.    

 

 

Evaluation of participants 

 

The successful completion of the Summer Program was certified by a Certificate issued by the 

Organizers, which was awarded to the participants at the end of the course. To receive the 

Certificate, the participants were required to (i) attend all the lectures, exercises, and 

excursions), (ii) actively participate in the group work sessions and presentations, and (iii) 

submit the personal assignments from the GIS and DIAS CMIP5 exercises. In addition, the team 

work and the individual assignments were evaluated and the best performance and reports 

awarded. In case of the team work, the teams presented their proposed solutions to the given 

case problems on the final day of the Program. A five-member committee consisting of 

Professors and Researchers evaluated the fulfillment of the problem assignment and the 

presentation performance. The individual assignment was reviewed and evaluated by the 

responsible lecturer, who also provided the participants with a written feedback on their 

report. Details of the assignments are provided in Section 2.    

 

 

 

1.2 Program Schedule 

 

Table 2: Program schedule 

Day Location Activity 

25 July UTokyo, Tokyo Program Introduction 

Lecture: Integrated Water Resources Management towards Sound 

Water Cycle  

Lecture: Case Problem Setting  

Group work: First Group Discussion and Presentation 

26 July UTokyo, Tokyo Lecture: Global Water Circulation  

Lecture: Current Issues on Water  

Lecture: Big Data and New World 

Lecture: DIAS Introduction and Demonstration 

27 July UTokyo, Tokyo Lecture and Exercise: DIAS CMIP5 Tool and its Use (Climate Model 

Output Selection), Individual Assignment 

Lecture and Exercise: DIAS CMIP5 Tool and its Use (Climate Model 

Output Bias Correction), Individual Assignment 

28 July Shimokubo dam, 

Gunma Pref., 

Excursion to the site of the dam – short lecture and site visit 

BBQ and sightseeing  
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29 July UTokyo, Tokyo Lecture: Introduction to GIS: ArcGIS software 

Exercise: ArcGIS software 

30 July UTokyo, Tokyo Optional program: Additional hands-on exercise on GIS and DIAS 

CMIP5, consulting with lecturers; Free day (Saturday) 

31 July Tsukuba Optional program: Climbing Mt. Tsukuba, Ibaraki Pref.; Free day 

(Sunday) 

1 August Tsukuba, and 

Kasukabe, 

Saitama Pref. 

JAXA – Tsukuba Space Center:  

Lecture: JAXA’s GSMaP precipitation product 

Excursion: Space Center Exhibition Hall 

Excursion: Metropolitan Area Outer Underground Discharge Channel in 

Kasukabe, Saitama 

2 August ICHARM, 

Tsukuba 

Lecture: Introduction to ICHARM 

Lecture: Social Science Approach to Water Related Disasters 

Lecture: Hydrological Modeling and Integrated Flood Analysis System 

(IFAS) introduction 

3 August ICHARM, 

Tsukuba 

Lecture: Water Disaster Management 

Lecture: Economic Evaluation of Natural Disaster and Mitigation Policy 

Exercise and Group Work: IFAS 

4 August ICHARM, 

Tsukuba 

Exercise and Group Work: IFAS 

Group work: Work on the Case Problems, Presentation Preparation 

5 August ICHARM, 

Tsukuba 

Group work: Work on the Case Problems, Presentation Preparation 

Final Presentation 

Certificate Ceremony and Closing 

Reception 

 

 

 

1.3 About Participants 

 

The Program was mainly intended for undergraduate students, but applications by graduate 

and post-graduate students as well as young professionals were accepted as it was explained 

above. The Program was held in English and thus applicants were expected to poses sufficient 

active knowledge of English but no certificate of any official language test was required. The 

application period was about 5 weeks and within that period, the Organizers received 111 

applications. Through a selection process, 25 applications were accepted but 8 accepted 

applicants could not come due to a schedule conflict or financial limitations. Finally, 17 

participants attended the course. Table 3 below shows the diversity of the participants with 

respect to their nationality, background, level of study or work experience, and gender. Some 

of the participants of foreign (non-Japanese) nationalities were actually foreign students and 

researchers of Japanese universities and institutes. Out of the 17 participants, 9 persons 

arrived from abroad and 8 had been staying/residing in Japan before. Totally, 10 nationalities 

were represented. The participants were rather young, the average age of the whole group was 

25 years. With regards to the gender representation, more males than females participated this 

year and the difference was quite significant (13:4). Also remarkable was the diversity of 
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participants from the viewpoint of their profession/level of study and affiliation and it was 

reflected when the teams for group work were created. The Organizers tried and actually 

managed to have at least one undergraduate and one graduate student, and one postgraduate 

student or researcher or practitioner at each team. The age, gender and nationality of 

participants were also considered (e.g. no same nationalities on a single team).     

 

Table 3: Diversity of participants  

 

C
o

u
n

tr
y 

o
f 

cu
rr

e
n

t 
re

si
d

e
n

ce
 (

N
a

ti
o

n
a

li
ty

) 

China 1 

India 1 

Japan (foreign students and 

researchers) 

6 

China 1 

Indonesia 2 

Korea 1 

South Africa 1 

Vietnam 1 

Japan (Japanese) 2 

Korea 2 

Philippines 2 

Taiwan 2 

Thailand (Afghanistan) 1 

S
tu

d
y

/P
ro

fe
ss

io
n

 

Undergraduate 4 

Graduate - Master 7 

Graduate - PhD 1 

Researcher/Lecturer/Practitioner 5 

G
e

n
d

e
r 

Male 13 

Female 4 

Age Average age 25 y 

 

Participants’ affiliations:  

Undergraduate students – 4 persons: 

The University of Tokyo (Japan) – 2 persons, Seoul National University (South Korea) – 2 

persons 

 

Graduate students (Master and PhD) – 8 persons: 

The University of Tokyo, Kyoto University, Gifu University (Japan), Hokkaido University 

(Japan), Indian Institute of Technology (IIT) Roorkee (India), National Taiwan University 

(Taiwan) – 2 persons, Asian Institute of Technology (Thailand) 
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Researchers, Lecturers, Practitioners – 5 persons: 

The University of Tsukuba (Japan), ICHARM (Japan), Cold and Arid Regions Environmental and 

Engineering Research Institute, Chinese Academy of Sciences (China), Woodfields 

Consultants Inc. (Philippines) – 2 persons 

 

 

2. Program Contents 

 

2.1 Academic Targets and Contents 

 

The main intentions behind the academic design of the Program and its key features are 

provided in the previous section. Here we will provide more details about the desired 

outcomes for the participants and the Program contents. The desired outcomes for the 

participants included: 

(i) More information on and possibly improved understanding of the global water 

issues, global energy and water cycle and climate change impacts on water 

resources.  

(ii) Increased awareness of the Big Data, interdisciplinarity, and transdisciplinarity and 

their importance for sustainable water resources management. 

(iii) Understanding the theory and process of assessment of climate change impacts on 

water resources and hydrological regime of a basin and the ability to interpret the 

data and draw appropriate conclusions. 

(iv) Ability to use the DIAS CMIP5, ArcGIS, and IFAS tools to obtain, process, visualize, and 

interpret particular data for climate change impact assessment. 

(v) Ability to work in international and “interdisciplinary” teams including also members 

of different levels of profession (students with researchers and professionals).  

(vi) Ability to solve the given problem from the beginning (getting the necessary data) to 

the end (proposing solution based on the evidence). 

(vii) Ability to present, explain, and defend the proposed solution. 

 

Case Problems and Team Work 

As it was said above, the core or maybe better to say the unifying component of the Program 

were the case problems that the participants were supposed to solve (to the extent possible 

considering the limited scope and time of the Program) through their individual and team 

work. In this manner, the DIAS capability and potential for solving the water resources and 

water-related disaster problems could be well demonstrated because the participants actually 

used DIAS tools for solving their cases. The real problems in two Asian river basins, namely the 

Pampanga river basin in the Philippines and the Bago river basin in Myanmar were selected. 

These problems are actual ones and have been part of recent or current larger projects, which 

– we believe – made the work even more attractive to the participants as they were working 

on real and actual problems.  

 

The Pampanga river basin problem of the Program was inspired by the “The study of Water 

Security Master Plan for Metro Manila and its adjoining areas”, in particular by its part focusing 



9 

 

on climate change impact assessment and hydrological simulations undertaken as part of the 

JICA project (JICA, 2013). In our Program, the Pampanga case is focusing on developing water 

resources to assure stable water supply for Metro Manila in future, considering climate change 

impacts. The Bago river basin problem was based on the current project aiming at poverty and 

flood risk reduction in the basin while considering climate change, which was also the main 

focus of the Bago case in our Program. On the first day of the Program, the participants were 

provided with a brief introduction of the basins and the target problem was stated. The 

provided information is summarized in Figure 1 for the Pampanga case and in Figure 2 for the 

Bago case.  

 

 

Figure 1: Information on the Pampanga river basin case provided to the participants. 

         

 

The 17 participants were divided into 5 teams of 3 or 4 members. The teams were arranged by 

the Organizers in advance so that each team included students of different background and 

level of study as well as researchers or professionals (i.e. of different age and experience) and 

also of different nationalities (no two persons of the same nationality on one team). Two 

groups were assigned to work on the Pampanga case and three groups were given the Bago 

case.  

 

Data Integration tools and Individual Assignments 

While the participants worked in teams to solve the case problems and prepare their proposals 

and presentations, individual work was also required, in particular to prepare the hydrological 

data as evidence on which their proposals should be based. This included an active use of the 
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DIAS CMIP5 tool, ArcGIS software and the IFAS modeling system. For each of these tools a 

whole day training was provided with an optional half day session on DIAS CMIP5 and ArcGIS. 

The sessions were designed so that the participants acquired skills necessary to obtain, analyze 

and interpret the hydrological data they needed as evidence for solving their case problems. 

Special attention was paid to the proper understanding the data (climate model precipitation 

output), its meaning and proper interpretation as well as the ability to draw proper conclusions 

form the results. In order to assure the participants truly mastered the use of the tools and 

understand the data they were working with, an individual assignment was given and its 

completion requested at least one day before the end of the Program. The assignment reports 

were reviewed and the feedback with corrections and comments sent back to the participants. 

The best individual assignment was awarded during the farewell session. The assignment 

contained three main items:  

1. DIAS CMIP5 and ArcGIS tools: Assess changes in water resources budget and hydrological 

regime of a given basin due to climate change as projected by GCMs under the CMIP5 

project. Use the precipitation data for the assessment.  

2. ArcGIS tool: Create a sample map using the ArcGIS tool. 

3. Interdisciplinary reading: Read the “Unintended Consequences of Climate Change Policy” 

report and summarize your thoughts on this text in a very brief essay (minimum 1 

paragraph to maximum 1 A4 page): explain what you agree and/or disagree with and why. 

Any own thoughts on the issue are welcome. 

Figure 2: Information on the Bago river basin case provided to the participants. 
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Task 1 required a brief report in the form or a research paper summarizing the climate change 

impact assessment analysis as follows: 

1. Brief introduction of the basin, its climatology (from the Problem setting presentation 

or your own search through the literature/internet) – one paragraph is sufficient. 

2. Analysis based on the data acquired from the DIAS CMIP5 tool, 1981-2000 for 

past/present climate and 2046 – 2065 for future, emission scenario RCP8.5: 

a. Model selection – at least 3 models from at least the initial set of 13 models 

(more is acceptable), submit your selection sheet along with the report. 

b. Bias correction by using APHRODITE precipitation data option, at least 5 points 

within the basin (i.e. corrected precipitation data obtained at least for 5 points 

within the basin – use the basin map for selecting the points). 

 

3. Point analysis of the bias corrected precipitation data (past vs. future) – at least 3 

models at 2 points, changes in absolute values, in %: 

a. Annual total rainfall budget. 

b. Climatology (monthly means). 

c. Extremes – return period intensities, number of extreme rainfall days, number 

of no rain days. 

 

4. Spatial analysis (past vs. future) – at least 2 models, interpolation from obtained 5 

points using a GIS tool: 

a. At least 100-year return period intensity 

5. Conclusion – from the perspective of water resources management (1-2 paragraph(s)).  

The specific form of the report was prescribed in order to encourage the participants to think 

thoroughly about the results obtained from the tool and to practice writing a research or 

technical paper that may be beneficial for their future study and work.  

 

Task 2 aimed at a practical use of the ArcGIS tool to display various spatial data in a form of a 

map that would be easily understandable to different readers. Finally, the Task 3 aimed to 

encourage the participants to consider different views (of different disciplines, sectors and 

communities) on climate change mitigation policies and try to back up their opinions by facts if 

they did not agree with the author of the text.          

 

Expert Lectures 

The set of expert lectures was carefully designed to provide the participants with theoretical 

background from multiple relevant disciplines necessary for solving the case problems, 

including hydrology and climatology, data and IT science, water resources management, 

disaster management, and economical evaluation of disasters. The lectures were provided by 

top-level experts in their fields and sufficient time was allocated for a debate after each 

lecture, which was maximally utilized and enjoyed by both sides. The Big Data and DIAS 

lectures took place at the Institute of Industrial Science (IIS) of UTokyo, where the DIAS core 
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system is located and included demonstration of the DIAS system and a visit to the server 

room, assuring that the participants got a true image of the system and its complexity – seeing 

the large room full of the servers and meeting members of the team, who take care of the 

system’s functionality provides a qualitatively different notion of the DIAS size than 

experiencing it only through the on-line use of its services.  

 

Excursions 

Also, two excursions were organized to introduce successful implementations of water 

resources management and disaster risk reduction facilities in Japan. The first one was to the 

Shimokubo dam on the Kanna river at the border of the Saitama and Gunma prefectures. The 

main purpose of the dam construction was water supply for agriculture in the area as well as 

flood protection. The concrete gravity dam has an interesting shape and the reservoir behind 

undergoes significant water level fluctuation every year with the minimum levels in July – at 

the end of agriculture water demand (rice paddies) and before the typhoon season. The history 

and current management and operation of dam was introduced to the participants by a 

representative of Japan Water Agency, the responsible organization. This year was rather dry in 

its first half, starting with significantly lower snow amount than usual and continuing with dryer 

spring and rainy season. Therefore the water level was below its usual low level of July this year 

and the participants were explained what management precautions were undertaken to 

handle the situation – the water supply was reduced to all the users down to 90% of their 

demand.      

 

The second excursion was to the 

Tokyo Metropolitan Area Outer 

Underground Discharge Channel 

located in the Kasukabe city in 

the Saitama Prefecture. This 

world-class anti-flood facility 

was built using a variety of new 

and state-of-the-art civil 

engineering technologies and 

started to serve its purpose in 

2006. Water from flooded 

residential areas is drained into 

five gigantic vertical shafts which 

are connected by an underground tunnel and the flood water is stored in a huge pressure-

controlled tank (177m x 78m x 22m). The flood water is then pumped to the adjacent Edo river. 

An explanatory video was projected during the excursion and then the participants visited the 

huge water storage tank (accessible only if it is empty), experiencing its large dimensions.  

 

In addition, the participants visited JAXA Tsukuba Space Center and learned about the GSMaP – 

satellite-based global gridded precipitation data, which is freely available on-line with 

minimum time delay. The GSMaP data production methodology as well as GSMaP data usage 

for various studies were explained. After the lecture, the participants had an opportunity to 
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visit the Space Center exhibition hall with numerous models of satellites and other space 

technologies.  

 

2.2 Program “Diary” 

 

7.25 (Monday) @UTokyo, Hongo campus 

The participants gathered and were welcomed at a seminar room of the Engineering building 

No. 1 on the Hongo Campus. The Program introduction and logistic information was provided 

by Dr. Akiyuki Kawasaki and Dr. Petra Koudelova during the first lecture session. The 

participants were asked to introduce themselves and explain how they learned about the 

Program, why they decided to participate and what their expectations were.    

 

The first expert lecture on “Integrated Water Resources Management towards Sound Water 

Cycle considering Big Data” was provided by Dr. Kenzo Hiroki, Sherpa to The United Nations-

World Bank High Level Panel on Water. As a prologue, Dr. Hiroki opened his lecture with an 

example of a decision action that a water manager must sometimes undertake with limited 

information and within very limited time to illustrate what the water and water disaster 
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management is – it is, per se, a struggle against information. Proper information is a key to 

proper decisions and thus systems facilitating access to and analysis of data and information 

such as DIAS are extremely important. Dr. Hiroki then covered four topics including (i) Global 

water challenges in the 21st century, (ii) Concept of integrated water resources management 

(IWRM), (iii) Practice of IWRM and the role of Big Data, and (iv) Big Data is a must to advance 

IWRM. At the end of the lecture, Dr. Hiroki gave examples of actions that governments and 

high-level intergovernmental institutions are taking towards “better water”. The lecture was 

followed by a lively question & answer session. 

 

In the afternoon, the first group work 

session was scheduled. The participants 

were divided into five groups that were 

carefully formed to make international, 

multi-disciplinary and “multi-level” teams 

of three or four members. It means that 

each team consisted of persons of different 

nationalities, different study or research 

major/background, and different level of 

study or profession. At the beginning of the 

session, the two case problems were 

introduced – in the Pampanga river basin, 

Philippines and the Bago river basin, 

Myanmar, both focusing on the water 

resources issues under the changing 

climate. Only very basic introduction of the 

basins and the problems was provided and 

the teams were asked to discuss and try to 

come up with an initial proposal based on 

the limited information provided and using 

their current knowledge from their 
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respective backgrounds. Two groups were assigned to work on the Pampanga basin and three 

groups worked on the Bago basin problem. At the end of the session, the teams were 

presenting their initial proposals and had to respond to the questions from their colleagues 

and the lecturers. Comments and suggestions were also provided. The atmosphere in the 

classroom was very lively and cheerful, the teams seemed to take their task very seriously as 

well as to enjoy the work. The cheerful mood continued through the welcome party that was 

prepared for the participants at the end of Day1. 

    

7.26 (Tuesday) @UTokyo, Hongo campus and Komaba campus  

The second day was opened by an expert lecture by Prof. Taikan Oki, Professor at UTokyo, who 

talked about “Global Water Circulation” and 

provided a comprehensive overview of the 

global hydrology over past 40 year during 

which a revolution in hydrological research and 

calculating the global water balance was 

enabled by satellite observations. Prof. Oki 

explained evolution of hydrological modeling 

from a simple bucket models to current 

comprehensive ones simulating water and 

energy cycle coupled with ecosystem 

processes. He also emphasized the importance 

of anthropogenic influences on the natural 



16 

 

phenomena including the global scale 

issues as climate change and the need 

to address these impacts in the new 

generation models and global water 

analyses. Such analyses require the use 

of Big Data and appropriate tools to 

work with them. Enough time was 

available for questions and answers, 

which was fully utilized.   

 

The second expert lecture was given by 

Prof. Toshio Koike, Professor at UTokyo 

and Director ICHARM, and was 

dedicated to the “Current Issues of Water”. Prof. Koike explained the physical basis of the 

unique role water plays in variability of climate and water cycle and the ways the water cycle is 

modified due to increasing CO2 concentrations. In particular, the mechanism was explained of 

how the increased greenhouse gasses are changing the precipitation pattern towards heavier 

intensities over smaller areas and the consequences of this phenomena on water resources 

(more extreme floods and more extended droughts). This means a great challenge for water 

resources management. In this context, Prof. Koike mentioned the three important global 

policy agendas related to water and disasters that were adopted in 2015: Sendai Framework on 

Disaster Risk Reduction, Sustainable Development Goals, and Paris Agreement on Climate 

Change. The importance of science and technology contribution to these agendas was 

highlighted and as examples of such contributions, the DIAS system of Japan and its Water 

Cycle Integrator functions for addressing the water-related issues were mentioned.            

 

In the afternoon, the participants moved to the Komaba campus of the UTokyo, to the Institute 

of Industrial Science (IIS), where the core DIAS system is located. Two sessions were on 

schedule at IIS, both dedicated to the DIAS system and Big Data. At the first session, Prof. 

Masaru Kitsuregawa, Professor at IIS, UTokyo and Director General, National Institute of 
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Informatics (NII), gave an expert lecture on Big Data and New World from the perspective of 

informatics. He emphasized the power and the essential need of data and provided insights 

into the structure, features and international connections of the Japan academic backbone 

network SINET (Science Information Network). Examples of its usage in top-level science as 

well as for social benefits were provided. Prof. Kitsuregawa further described the evolution of 

the interest in Big Data, explained its specifics, requirements for e-infrastructure but also 

emphasized its power for addressing complex problems and provided examples from the water 

disaster and water resources 

management fields, in particular 

“data driven flood mitigation”. The 

last part of the lecture introduced 

the history and current status of 

the DIAS core system. After the 

lecture, the participants visited the 

DIAS server room at the basement 

and were provided with technical 

information on the core system 

hardware and software.  
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The second session was dedicated to the DIAS system demonstration, which was provided by 

Prof. Toshio Koike and Dr. Akiyuki Kawasaki. After the brief DIAS introduction, various functions 

of the system were demonstrated using the large screen system to enable a detailed view of 

visualizations, which facilitates the thorough inspection of the images. Numerous questions 

were answered during the DIAS sessions.      

 

7.27 (Wednesday) @UTokyo, Hongo campus 

The Day 3 of the course was dedicated 

to the DIAS tool for handling the 

Coupled Model Intercomparison Project 

fifth phase (CMIP5) datasets. It included 

an introductory lecture and hands-on 

exercises designed to provide skills and 

knowledge necessary for completing the 

course individual assignments and for 

acquiring data as an evidence for solving 

the case problems. The CMIP5 tool 

training was led by Dr. Petra Koudelova 

and assisted by researchers and 

graduate students of Dr. Kawasaki’s 

group. Firstly, explanation on climate 

models, climate projections, the CMIP 

project and its various phases and 

output datasets was provided, giving 

also examples of using the climate 

model output for impact assessment of 

climate change on water resources. 

Then the use of the tool was explained 

to select appropriate model output, 

subset the dataset for a particular area 

of interest (e.g. basin) and to correct the 

bias of precipitation data and download 

the needed datasets. This use of the tool was practiced during the sessions and participants 

were requested to acquire the data pertinent to their respective case problem. At the last part 

of the session, the participants were taught how to analyze the acquired precipitation data to 

obtain needed information on water resources and climate change impacts in their basin. As an 

individual assignment, each participant had to carry out this analysis and submit a short report. 

During the day, participants used either their own PCs or PCs provided by the organizers. They 

used their own DIAS accounts that they had created in advance according to the instructions 

from the Organizers.        

 

7.28 (Thursday) @Shimokubo Dam, Gunma Pref. 

On Thursday, an excursion was organized to the Shimokubo dam at the border of the Saitama 

and Gunma prefectures, on the Kanna river. Mr. Nobuyuki Ichihara, Deputy Director of 
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International Affairs Division of Japan 

Water Agency, which operates the 

dam, prepared an introductory lecture 

on the history, purpose, regime and 

issues of the dam and water use in the 

Tone river basin. The main purpose was 

water supply for agriculture and flood 

protection. The water level of the 

reservoir fluctuates significantly over a 

year due to the high water supply 

demands in late spring and early 

summer while the peak inflows are in 

late summer due to the typhoon 

season and then during the snowmelt 

period in spring. Due to unusually little 

snow in the 2016 winter, the water 

supply to the reservoir was limited in 

spring and combined with very weak 

rainy season in June-July, the water 

level in the reservoir was extremely low 

at the time of the excursion. The 

participants were informed that water 

supply from the reservoir was 

restricted for about 10% of usual 

demands for all users. The participants 

also visited the control room and the 

dam itself. The dam technical staff 

showed the participants various 

facilities and monitoring instruments 

to control the condition of the 

concrete dam body.  

 

After the excursion, a BBQ party took 

place in the nearby park and the group 

got well deserved refreshments. With 

full stomachs and before returning to 

Tokyo, the participants took a stroll 

along the Kanna river below the dam, 

which is a natural monument because 

of its green quartz schist rocks. The 

dam construction depleted the river of 

the natural water flow with fine 

sediments, which are vital for the rocks 

to be brushed regularly and the site 
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suffered from this in past. Recently, a routine has been established to provide sediments into 

the downstream flow and assure some flash flows to simulate the original natural conditions to 

preserve this valuable natural monument.      

 

7.29 (Friday) @UTokyo, Hongo campus 

 

Friday 29 July was dedicated to the Geographic Information Systems (GIS) and the program 

included an introductory lecture on GIS and their capabilities, and a hands-on exercise on using 

ArcGIS. The GIS course was led by Dr. Akiyuki Kawasaki and supported by the assistants. The 

participants were explained that GIS integrates hardware, software, and data for capturing, 

managing, analyzing, and displaying all forms of geographically referenced information. It 

allows users to view, understand, question, interpret, and visualize data in many ways that 

reveal relationships, patterns, and trends in the form of maps, globes, reports, and charts and 

therefore helps to solve problems by displaying data in a way that is quickly understood and 
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easily shared. During the exercise, the participants learned how to make a map of their basin 

and how to use the GIS tool for spatial interpolation of extreme precipitation from several 

point values that they obtained from the DIAS CMIP5 tool. To create a set of basin maps of 

spatial distribution of extreme precipitation generated by various interpolation functions of 

ArcGIS was a part of the individual assignment as well as a part of the evidence for the case 

problem solution. Participants used either their own PCs with a trial version of ArcGIS or PCs 

provided by the organizers using the UTokyo license of ArcGIS.  

 

7.30 (Saturday) @UTokyo, Hongo campus 

The organizers offered optional training session for GIS and DIAS CMIP5 tools in the morning of 

Saturday at the UTokyo venue. It was not compulsory to attend but most of the participants 

utilized this opportunity to get better understanding of the tools and complete their 

assignments. The course was attended by Dr. Kawasaki and Dr. Koudelova as well se Mr. 

Seemanta Bhagabati, the PhD. student of Dr. Kawasaki and an expert on GIS, who was selflessly 

helping the participants to resolve any issue they encountered during the training. The optional 

training session extended up to 1pm, the participants worked very diligently. Some of the 

participants moved to Tsukuba on Saturday.   

   

7.31 (Sunday) @Mt. Tsukuba, Tsukuba 

 

In order to relieve brains and stretch the muscles, a hiking trip to Mt. Tsukuba was proposed as 

an optional program on Sunday 31 July. Most of the participants joined the trip and enjoyed 

the natural beauty of the famous Mt. Tsukuba, which offers scenic views of the Kanto plain. It 
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was a good work-out seasoned by a short shower at the summit, but the views and friendly 

atmosphere were worth of the sweat produced along the way up. A cable car took the hikers 

down to the Tsukuba shrine, which added some cultural enrichment to the trip. The company 

broke up at the Tsukuba station of the Tsukuba Express line.    

 

8. 1 (Monday) @JAXA Space Center, Tsukuba and Kasukabe, Saitama 

 

From Monday 1 August, the Program 

moved to Tsukuba, Ibaraki prefecture, 

where the ICHARM facilities are 

located. Excursions to the JAXA Tsukuba 

Space Center and the Tokyo 

Metropolitan Area Outer Underground 

Channel at the Kasukabe city were 

prepared for Monday. At the JAXA 

center, a lecture on the GSMaP project 

and resulting precipitation products 

was provided and GSMaP products 

demonstrated. After the lecture, the 

participants visited the exhibition hall 

showing numerous models of satellites 

and space instruments. The 

participants took lunch in a large 

shopping mall in Tsukuba and then 

moved by bus to the Kasukabe city in 

the Saitama prefecture to see the 

advanced flood protection facility – the 

underground channel. Explanations on 

the construction technology and the 

functions of the facility were provided 

and then followed by a visit to the 

underground “dome”, where the participants could feel the enormous size of the structure. 

Quite impressive.   

 

8. 2 (Tuesday) @ICHARM, Tsukuba  

This was the first day of lectures at ICHARM and 

was opened by the ICHARM introduction lecture 

by Dr. Yoshio Tokunaga, Chief Researcher at 

ICHARM. Dr. Tokunaga spoke about various 

hydrological quantities and water hazards, the 

importance and means of their measurement, the 

meaning of these measurements and ways of the 

relevant information dissemination to the public.  
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The second expert lecture was given by Prof. 

Haruo Hayashi, President of National Institute of 

for Earth Science and Disaster Resilience (NIED), 

and provided insights to “Social Science Approach 

to Water Related Disasters”. Prof. Hayashi let the 

participants decide, which topics he should 

present out of the list the relevant ones. The 

lecture was very interactive, with plenty of 

questions from the audience. This lecture was 

one of the truly interdisciplinary sessions and 

essential for addressing the social aspect of the 

case problems.    

 

The two afternoon sessions were dedicated to the 

hydrological modeling and introduction of the 

Integrated Flood Analysis System (IFAS), which 

was developed at ICHARM. The overview of 

hydrological modeling basis, concepts and 

evolution was provided by Dr. Mohamed Rasmy, Senior Researcher at ICHARM, and the lecture 

equipped the participants with the knowledge essential for their ensuing work with the IFAS 

model. Introduction of IFAS was provided by Dr. Yoichi Iwami, Chief Researcher at ICHARM.   

 

8. 3 (Wednesday) @ICHARM, Tsukuba 

In the morning, two expert lectures were 

provided, the first one by Prof. Kuniyoshi Takeuchi, 

Advisor at ICHARM, who spoke about water-

related disaster mitigation and management and 

the second one by Dr. Muneta Yokomatsu, 

Associate Professor at the Kyoto University, who 

elucidated the issues of “Economic Evaluation of 

natural Disaster and Mitigation Policy”. This was 

another interdisciplinary session and provided key 

information for solving the case problems. The 

participants greatly utilized the opportunity to ask 

questions. 

 

After the lunch, the exercise and hands-on 

sessions on the IFAS system begun, which were led 

by Dr. Yoshihiro Shibuo, Research Specialist at 

ICHARM, and were designed so that the 

participants could acquire practical skills to set up 

the system for their basin and run it for selected 

periods, using the precipitation data they had 

obtained from the DIAS CMIP5 tool, i.e. 20-year 
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daily precipitation data for the past climate (1981 

– 2000) and 20-year data for the future climate 

(2046 – 2065). While it was impossible – due to 

the limited time – to run the IFAS model for the 

whole 20-year periods, several years in both 

periods were simulated to obtain relatively 

reasonable evidence for solving the case 

problems. The IFAS sessions took place in a very 

nice environment of the “open space” room at 

ICHARM, which facilitated the ensuing team work 

and were attended by the ICHARM researchers to 

support the participants during their hands-on 

exercise.   

 

8. 4 (Thursday) @ICHARM, Tsukuba 

In the morning, the IFAS exercise continued and 

the session was concluded by team presentations 

on their results. All participants were able to run 

the model and generate the necessary results for 

their team case problem solving. In the 

afternoon, the group work session took place, 

during which the teams put the obtained data, 

information and learned knowledge together and 

prepared final proposals for solving their case 

problem. At the beginning of the session, an 

overview presentation was given by Dr. 

Koudelova that summarized all the activities the 

participants undertook during the Program and 

also provided instructions for preparing the final 

presentations and explained how the teams’ 

performances would be evaluated. All the teams 

worked quite hard on their presentations, staying 

at the venue up to the late night, which was 

kindly supported by Mr. Shirai and other staff of 

ICHARM. 

 

 8. 5 (Friday) @ICHARM, Tsukuba 

The teams continued their preparation for the 

final presentations in the morning. It was obvious 

that all the teams took their task very seriously 

and meant to excel in front of the committee in 

the afternoon. It was felt that the participants 

considered the work meaningful, wanted to 

maximally exploit the opportunity to learn new 
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things and improve their skills, and generally 

enjoyed the international team work. In addition, 

the participants were asked to complete a 

questionnaire to evaluate the Program contents 

and form and the teachers’ performance. Their 

responses were analyzed later and the results of 

the survey are presented in the Program 

Evaluation section (Section 3) of the report.  

 

After the lunch, the final session started during 

which the teams presented their proposed 

solutions to the case problems. In total, there 

were five teams and each team had 10 minutes 

for presentation and another 10 minutes for 

questions and answers. The presentations were 

observed and evaluated by a five-member 

committee including Prof. Toshio Koike, Dr. 

Katsuhito Miyake, Dr. Yoshio Tokunaga, Dr. 

Yoshihiro Shibuo, and Dr. Akiyuki Kawasaki. The 

committee members acted as representatives of 

different governmental sectors or relevant 

international or ODA organizations and thus 

considered the presentation from the viewpoint 

of their specific sector/organization when asking 

questions. The committee evaluated the 

fulfillment of the requirements for the case 

problem solutions according to certain criteria 

including the focus on the main goal, innovation, 

realizability, presentation, and ability to answer 

questions. The teams gave very good 

performances, the presentations were well 

organized and included a number of truly 

innovative ideas. The participants were able to 

incorporate their own research or work field into 

the solutions in a very pertinent manner, proving 

their ability to apply an interdisciplinary approach  

towards the solutions. Four teams preferred 

conventional presentation style but one team 

decided to conceive their presentation as a drama 

performance and had a great success.  

 

Just after the final presentations, the Closing 

ceremony took place with concluding remarks by 

Prof. Toshio Koike, Director of ICHARM, awarding 
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the Certificates of completing the Program and 

closing talk by one of the participants, Mr. Yi-Chia 

Chang, Master student at the Taiwan National 

University. Another group photo was taken and 

then the assembly moved to the open space 

again, where the refreshments for the farewell 

party were prepared. One “kampai” and a few 

more acknowledging and closing talks were given 

and the two best team presentations were 

announced. The winning one was the drama-

performing team. The two best teams were 

awarded some UTokyo and ICHARM souvenirs. In 

addition, a best individual assignment was 

announced and awarded with a small UTokyo gift. 

Then a cake was cut and everything eaten and 

many things, feelings and impressions discussed. 

The end of the farewell session was the very end 

of the Summer Program 2016 and one last group 

photo with the Certificates was taken. In the 

evening, some of the participants, teachers and 

staff gathered in a restaurant for a very final social 

“session”.         
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2.3 Outcomes of participants’ work 

 

Initial proposals 

 

As it was mentioned in the Introduction section, the participants were provided an 

introduction to the case problems and a brief overview of the studied basins at the very first 

day of the Program, and were asked to discuss the problems within the designated teams and 

try to propose a solution using their background knowledge and the limited scope of 

information they were given or were able to find through the internet during the session time. 

Within the limited time of 90 minutes, all the teams were able to draft sound initial proposals 

and present their suggested solutions in a well-organized manner. It was pleasing to see that 

some of the teams were able to incorporate innovative ideas stemming from other research 

fields than hydrology and water resources management – according to the team members’ 

various field of study or expertise. The interdisciplinary flavor was thus brought in by the 

participants themselves. Also, some teams reflected on the information provided by Dr. K. 

Hiroki in his lecture on Integrated Water Resources Management proving thus their ability to 

absorb and properly utilize knew knowledge. Due to the lack of specific evidence, which was to 

be gained through the course, the solutions were rather general and substantially based on 

information obtained from relevant publications available through the internet but showing an 

interesting variety of ideas and approaches. Some outputs from the initial proposals are shown 

in the following figures.  

 

 

 

Figure: Example of the initial presentation material on the Pampanga river basin. 
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Individual assignments – climate change impact on a rainfall patterns in a basin  

 

The first portion of “evidence” for the case problems was provided to the participants through 

the DIAS CMIP5 exercise on Day 3, Wednesday 27 July. The participants worked individually and 

by via the DIAS CMIP5 tool were able to obtain precipitation data pertinent to the case 

problem (Pamapanga of Bago), which their group worked on. According to the given 

instructions, the participants analyzed the precipitation data of the historical simulation and 

future projection and assessed the potential impacts of climate change on future precipitation 

within the given basin by comparing past and future features including average annual total, 

seasonal variation and extreme values. In addition, the participants learned how to use the 

ArcGIS to interpolate point values of extreme precipitation within their basin and generate 

spatial distribution of extreme values. Each participant was requested to elaborate a brief 

research article using the data, skills and knowledge gained through the DIAS CMIP5 and 

ArcGIS exercises, as specified in Section 2.1 above. All the participants were able to complete 

this assignment regardless the limited time. In most cases, the data analysis (charts and 

explanation) was correctly done. More deficiencies were found in the interpretation of results 

and deriving proper conclusions from the viewpoint of water resources management. The 

participants were provided written commentary on their assignments, explaining the mistakes 

and sometimes discussing the findings. A number of reports were very good and a couple of 

them excellent, presenting interesting ideas and interdisciplinary views. It showed that some of 

Figure: Example of the rainfall analysis for the Bago basin by a participants. 
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the participants took the assignment very seriously and thoroughly considered the research 

subject.  

 

Rainfall analysis findings 

 

The participants working on the Bago basin found that it may experience a significant change in 

rainfall behavior in future. The annual rainfall budget is projected to rise, which may be a good 

thing if controlled properly. The wet season/months in the future may still be from May to 

October but with significant increase in rainfall from August to October. The extreme rainfall 

intensities are expected to increase and the number of days with extreme rainfall will also 

increase. The spatial distribution of extreme rainfall is also expected to change, with the 

northern part of the basin experiencing an increase in the intensity of extremes, which may 

trigger hazard in the area where an extreme rainfall event of such magnitude has not occurred 

yet. The number of no rain days may remain the same. These findings indicate that flood 

hazard may increase in future and thus appropriate flood risk management should be 

implemented. 

 

In the Pampanga basin, it was found that the situation might worsen with wet seasons getting 

wetter and dry seasons getting drier in future. The results indicated an increase in the number 

of no rain days and slight decrease in extreme rainfall intensities in future. At the same time 

the results showed higher annual total rainfall budget and higher mean monthly precipitation 

during the wet season, in particular at its beginning, but lower mean monthly rainfall during 

Figure: Example of the rainfall analysis for the Bago basin by a participant. 
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dry season (December to April) in future. The analysis of spatial distribution of extreme rainfall 

showed that the slight decrease in the extreme intensities may be expected in the northern 

part of the basin, while the extremes may not change or may slightly increase in the southern 

part. Such changes in rainfall budget and its seasonal variation pose a great challenge for water 

resources management and will require an integrated approach and combination of multiple 

countermeasures to adequately adapt to the increased flood and drought risks and assure 

sufficient water supply. 

 

 

 

Interdisciplinary reading 

 

The participants were also asked to read the Global Warming Policy Foundation (GWPF) report 

“Unintended consequences of climate change policy” by Andrew Montford (2015; 

http://www.thegwpf.org/content/uploads/2015/01/Unintended-Consequences.pdf) and write 

a short essay conveying their personal opinion on the report including their arguments. A set of 

various opinions were submitted and most of the texts were well written, showing that the 

participant had read the report thoroughly and thought about the presented issues. The 

Figure: Example of the rainfall analysis for the Pampanga basin by participants. 
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participants’ views and opinions were substantiated by solid arguments based on the 

information in the report as well as their background knowledge. Some of the participants 

admitted that they had not consider negative consequences of the policies aiming at lowering 

CO2 emissions before reading this report. While most of the participants acknowledged these 

unintended consequences, some of them considered them as negligible in comparison with 

the positive outcome of the discussed policies but the others agreed with the authors of the 

report that these policies should be reconsidered and imposed more carefully, after assessing 

their impacts in a comprehensive, interdisciplinary manner. Several participants even proposed 

possible solutions.  

 

IFAS exercise outcomes 

 

The exercise on the Integrated Flood Analysis System (IFAS) – a flood simulation model 

developed at ICHARM – was designed so that the participants could run the model using the 

precipitation data obtained through the CMIP5 exercise. Since the available time for the IFAS 

exercise was very limited, the participants used the pre-prepared datasets relevant for their 

basins. Since simulations of full 20 years in past and full 20 years in future, for which data was 

available would take too much time, the participants were asked to carry out simulations 

during a few wet and a few dry years in past and in future and compare the resulting discharge. 

At the end of the IFAS training, each group presented their results. Through the exercise, the 

participants learned about the structure and appropriate use of the model, what data is 

needed and how to prepare them, how to run the model and how to analyze and interpret the 

results. Together with the precipitation data from the CMIP5 exercise, the resulting discharge 

from IFAS was another important piece of evidence for solving the case problems. Examples of 

IFAS output are shown in the figures below.  

 

 

 

 

Figure: Example of the discharge analysis – dry vs. wet years simulations by IFAS. 
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Case problem solutions and final presentations 

 

After the complete set of lectures and exercises, the participants were provided further 

instructions for preparing the final presentations and had three sessions of group work to 

complete their proposal. The instructions for presentation preparation were following: 

 

- Refer to the Problem setting handouts (Bago and Pampanga introduction files) 

- Focus on the main issue stated 

- Consider the knowledge gained from the Expert lectures: 

o Water cycle and hydrology 

o Hydrological modeling 

o Water resources management 

Figure: Example of the discharge output – future floods simulations by IFAS. 

Figure: Example of the discharge and inundation output – past and future simulations by 

IFAS. 
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o River management and Flood protection 

o Disasters  

o Economy 

- Use your gained skills to analyze data and prepare presentation material (GIS, GCM 

precipitation output by DIAS tool, IFAS outputs) 

- Reflect on your experiences during excursions  

 

The Final Report/Proposal/Plan should contain: 

- Statement of the main problem to be solved 

- Hydrological assessment considering climate change impact (to the extent corresponding to the 

contents of this course – some rainfall analysis, some discharge analysis) 

- Water resources management solutions possible 

- Economical aspects (investment vs. reducing loss, improving economy – considering the lecture 

of Prof. Yokomatsu) 

- Consensus building among stakeholders including local citizens to implement proposed plan 

(considering the lecture by Prof. Hayashi).  

 

The presentations will be evaluated by a team of very strict judges and two groups with highest 

scores will be awarded.  

Evaluation criteria: 

1. Focus on the main goal 

2. Innovation 

3. Realizability 

4. Presentation  

5. Capability to answer questions  

Do not worry, do your best and have fun!  

 

The groups were asked to prepare a 10-minute presentation and then there were 10 minutes 

for questions and answers. The presentation format was not limited to the classic oral 

explanation of the projected slides, rather the participants were asked to be creative and 

consider more attractive performance, e.g. in the form of a skit etc. The group work sessions 

were very lively and it was evident that all the participants were actively engaged in the work. 

All the teams worked quite hard on their presentations, utilizing all the available time on 

Thursday afternoon and Friday morning, even staying at the venue up to the late night on 

Thursday.  

 

The final presentations, contents and form and the fulfillment of the evaluation criteria cited 

above, were evaluated by a five-member committee including the professors and researchers 

teaching during the Program. All the groups performed very well, the committee members 

noted that the proposed solutions addressed the given problem (more or less) and all the 

presentation contained all the requested points (above) including the economical aspect and 

consensus building. The hydrological outputs (precipitation from GCMs – by DIAS CMIP5 tool 

and the discharge by IFAS – past and future climate conditions) were properly interpreted. The 

presenters were also able to provide satisfactory answers to the questions by the committee 

members and the audience. An outstanding performance was given by Group 5 working on the 

Bago basin, who prepared a “drama” featuring a Mayor of the Bago basin, a Contractor 

(Engineer) and a Scientist. The story was very good, covering all the requested items from the 

problem statement to the thoroughly considered solution, properly using the evidence data 

and also very well performed.   
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At the same time it was noted, that in this year as well as in the previous one, both awarded 

groups were those working on the Bago basin. While it may be a mere coincidence, it also may 

be because of the main problem given in each of the two basins. While the Bago basin problem 

is flood and poverty reduction, the Pampanga basin’s problem is development of sufficient 

water resources for the metropolitan area of Manila. The extreme precipitation and flood 

discharge is one of the primarily investigated parameter during the course and serves as the 

evidence. This can be easily used and shown and further discussed, which was actually done by 

all the groups. However, while the flood and the flood disaster risk reduction was the proper 

focus for the Bago basin, it needed to be elaborated further in case of the Pampanga basin and 

the water resources development and management should be presented as the main target. 

Unfortunately, the Pamapanga presentations also felt to be focused mainly on the flood risk 

management and flood protection and the main target was not emphasized enough. This may 

be the reason why the scores of the Pampanga groups were not winning even though their 

presentation were also very nicely prepared and presented.    

 

In overall acknowledgement, the committee members and other Organizers were very much 

impressed by the participants’ work throughout the whole Program and highly evaluated their 

final presentations that clearly reflected on the subjects taught through the course and 

indicated that the participants have gained the knowledge and skills that were targeted by the 

Program. The ability to adopt an interdisciplinary approach and introduce innovative ideas 

from the participants’ own field of study/research was acknowledged, e.g. the flood debris 

waste management as a means for energy generation contributing to the poverty reduction. 

Some figures from the final presentations are shown below. 

 

 

 

Figure: Bago basin solution summary slide (Group 5, the winning group). 
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Figure: Bago basin solution summary slide (Group 3). 

Figure: Pampanga basin solution scheme (Group 1). 
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3. Program Evaluation 

 

3.1 Summary by Organizers 

 

The Organizers believe the Program was very successful and the goals were achieved. During 

the course, the participants were given two individual assignments – one on the GIS exercise 

and one on the DIAS CMIP5 tool – and then the group assignment – using the IFAS model and 

solving the case problem. The individual assignments showed that all the participants were 

able to complete the prescribed tasks that focused on the skills to use the tools. Generally, the 

participants appreciated the DIAS CMIP5 tool as very useful for the climate change impact 

assessment and adaptation analyses and GIS as a powerful tool for any spatial data analysis 

and visualization.  

 

In case of the DIAS CMIP5 assignment, the participants were able to select a set of suitable 

GCM outputs for a given region and to bias correct and download precipitation data for past 

and future. Reflecting on the previous year experience with the problems to properly interpret 

the rainfall data and to write a sound conclusion, more time was allocated for the data 

explanation and the various rainfall values meaning during the exercise. The overall score in 

this aspect of the assignments (data interpretation and proper conclusions) was better than the 

previous year (more time was allocated for the CMIP5 exercise) but still a few participants 

made certain mistakes in data interpretation and conclusions. This matter thus needs further 

attention when preparing the next event, considering the multi-disciplinary nature of the 

Figure: Bago basin – river channel improvement proposal (Group 4). 
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assembly (not all the participants have the hydrological background). On the other hand, some 

assignments were excellent, including those by undergraduate students.  

 

This year, the reading part of the assignment was a research report “Unintended consequences 

of climate change policy” by Andrew Montford, rather than a fiction story like in the previous 

year. Most of the participants mentioned that the report broadened their view on the climate 

change policy issues and that they learned something new. Their opinions varied from strongly 

opposing to mostly agreeing, but all of the participants were able to justify their opinions with 

arguments. It seems that such reading of a seemingly “irrelevant” literature is an interesting 

addition to the course contents. While the main task on the case problems requires the 

participants to work with factual evidence, the reading and an essay writing task makes them 

to try to formulate opinions on a matter they may not know much about and find supporting 

arguments for their views.     

 

The group work on the IFAS exercise was successfully concluded with presentations that 

confirmed that the participants understood how to use the tool and what outputs can be 

expected from the model and how to interpret them. The main task was to use the gained 

knowledge and data obtained through the CMIP5, GIS and IFAS exercises and propose a 

solution to the given case problem at a specific basin (Pampanga in Philippines and Bago in 

Myanmar). All the participants contributed to the group work on the case problem solution 

and its presentation. The initial group work and presentation took place on the very first day, 

which provided an opportunity to observe the improvement of the proposed problem 

solutions, when participants gained relevant knowledge and data. The first presentations were 

interesting but rather general, lacking the focus on the main issue. The final presentations were 

much more focused, the solutions based on the obtained evidence and considering the 

knowledge provided through the expert lectures and even the excursions. All the teams were 

highly evaluated by the committee members, who observed the final presentations, and the 

participants were commended for their earnest and enthusiastic work. The committee 

members and the Organizers acknowledged that all the participants fulfilled the requirements 

of the Program and demonstrated successful acquiring of the knowledge and skills that were 

targeted by the course. The participants received the Certificate of Completion of the Program 

and the two best group presentations and the best individual assignment were awarded.  

 

 

3.2 Results of the Program Evaluation Survey (by Participants) 

 

On the last day of the Program, the Participants were given a questionnaire including 20 

questions aiming at the evaluation of the Program content and form. The results of the survey 

are presented in Table 4 and discussed below.  
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Table 4: Responses to the Summer Program evaluation survey by the participants. 

Question Strongly 

agree 

(%) 

Agree 

(%) 

Neutral 

(%) 

Disagree 

(%) 

Strongly 

disagree 

(%) 

No. (%) 

respon-

ding 

1. The Program content was academically 

challenging. 

47.1 47.1 5.8 0 0 17 

(100%) 

2. The Program provided valuable addition to my 

university education or research/professional focus. 

52.9 47.1 0 0 0 17 

(100%) 

3. I have gained useful knowledge for my future 

study/work. 

64.7 29.5 5.8 0 0 17 

(100%) 

4. The set of provided lectures was appropriately 

combined and provided good basis for acquiring the 

targeted skills and completing the given assignments. 

35.3 64.7 0 0 0 17 

(100%) 

5. I have improved my understanding of water 

resources management problematics and its 

relevance and linkages to other disciplines. 

64.7 35.3 0 0 0 17 

(100%) 

6. The interdisciplinary approach was clearly visible 

and well incorporated into the case problems. 
18.8 75.0 6.2 0 0 16 

(94%) 

7. I have gained a better notion of Big data and their 

value and way of use for water resources 

management. 

62.5 31.3 6.2 0 0 16 

(94%) 

8. The case problems were designed well to exercise 

problem solving skills – I feel I could improve this 

capability. 

31.3 62.5 6.2 0 0 16 

(94%) 

9. The individual assignments were meaningful and I 

feel that by doing them, I could practice/improve the 

skills taught during the course.  

37.5 56.3 6.2 0 0 16 

(94%) 

10. The scope of the individual assignments was 

appropriate.  

25.0 56.3 6.2 12.5 0 16 

(94%) 

11. The lecturers delivered their presentations clearly 

and provided good explanation of their topic. 
31.3 62.5 6.2 0 0 16 

(94%) 

12. The international format provided an opportunity 

to gain a cross-cultural experience. 
56.3 43.8 0 0 0 16 

(94%) 

13. Diversity of participants in terms of profession 

(different disciplines and different levels of 

study/employment) provided a unique experience of 

working in interdisciplinary and multi-profession 

teams. As a result of this I feel I improved my ability 

to incorporate new values and ideas into my own 

thought and decision making process.  

37.5 50.0 12.5 0 0 16 

(94%) 

14. I feel my expectations from the course were met 

and the course was worth of my invested funds and 

time. I would recommend the course to my friends.  

62.5 37.5 0 0 0 16 

(94%) 

15. The provided handouts were of sufficient extent 

to support the targeted achievements of the 

Program. 

50.0 37.5 12.5 0 0 16 

(94%) 
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16. The format and contents of the handouts was 

appropriate and easy to understand. 

43.8 37.5 18.8 0 0 16 

(94%) 

17. Information distributed prior to the event was 

sufficient and provided in an easy-to-understand 

form. 

35.3 52.9 11.8 0 0 17 

(100%) 

18. The schedule was appropriately explained, all 

changes communicated sufficiently in advance and 

proper guidance was provided during the whole 

course. 

58.8 35.3 5.8 0 0 17 

(100%) 

19. Transportation to excursions was well explained 

and planned, I felt comfortable, no confusions. 

58.8 35.3 5.8 0 0 17 

(100%) 

General evaluation Excellent 

(%) 

Very 

Good 

(%) 

Good 

(%) 

Satisfact

ory 

(%) 

Unsatisfa

ctory 

(%) 

No. (%) 

respon-

ding 

20. Please evaluate the Program as a whole by a 

single grade. 
82.4 17.6 0 0 0 17 

(100%) 

 

The set of questions covered the academic content of the Program, the handouts, assignments, 

lecturers’ performance, and also the logistic support to the Participants. The questions 

targeted the main foci of the Program content (problem-solving skills, interdisciplinary 

approach, Big Data and the tools to work with them, and water resources management). The 

respondents were choosing from five possible answers: strongly agree, agree, neutral, 

disagree, and strongly disagree. A space was provided for optional comments to each of the 

questions and in general. The results in Table 4 show that the feedback from the participants 

was very positive in all the questioned items. Most of the answers to all the questions were 

either strongly agree or agree, only few were neutral and the “disagree” answer occurred only 

two times. 

 

The satisfying point is that a majority of participants (62.5%) strongly agreed that the Program 

met their expectations and was worth of their invested funds, and they would recommend it to 

others. In addition, 64.7% of the participants strongly agreed and 29.5% agreed that the gained 

knowledge and skills were useful for their future endeavor. The academic challenge was of 

course relative to the participants’ degree of education and their field but even so, most of the 

participants considered the Program rather challenging and a valuable addition to their 

knowledge. Very gratifying is the fact that most of the participants strongly agreed that 

through the Program they improved their understanding of water resources management 

problematics and its relevance and linkages to other disciplines. It was rather a pleasing 

surprise that even graduate students and professionals in the hydrology and water 

management fields felt their knowledge in this direction further improved.  

 

It seems that the aspect of Big Data was very well covered by the Program. At the same time, 

the interdisciplinarity and its incorporation into the case problems was not fully visible to the 

participants, most of the responses were agree (75%), 18.8% strongly agree, and one response 

was neutral (6.2%). Similar answers were given in the previous year and thus this point still 

needs more attention in future. With regards to the design of the case problems and individual 



40 

 

assignment, a bit more than 30% of the participants strongly agreed and about 60% of the 

participants agreed that it was good and fulfilled the aim of improving the problem solving 

skills and strengthening the new knowledge and skills gained through the expert lectures and 

practical sessions. The Program structure with the focus on team collaboration and working on 

the case problems was much appreciated by the participants, which was highlighted already 

during the event and then in the optional comments in the questionnaire. At the same time, 

the scope of the individual assignment did not seem adequate to several participants (it felt 

too much). The Organizers, however, believe that it is necessary to assign the participants with 

individual work to better absorb the new information and get familiar with the tools. Most of 

the participants (62.5%) agreed and 31.3% strongly agreed that the lecturers were well 

prepared and delivered their explanations clearly. The handouts also seemed to be 

appropriate.  

    

The international, multi-discipline, and multi-profession participation was regarded very 

positively, though some participants commented that the diversity of the participants was not 

actually very large. What was positively evaluated was the logistic support, especially the “on-

site” efforts of the Organizers, the participants felt safe and comfortable during their stay in 

Tokyo and Tsukuba and during the excursions. The overall evaluation of the Program was 

mainly Excellent (82.4%) and the rest of the participants thought it was Very good. This is very 

positive evaluation and quite improved from the previous year (Excellent – 36.7%, Very good – 

53.3%, and Good – 10%). This better evaluation may be explained by the fact that the 

Organizers successfully improved the Program by reflecting on the comments from the 

previous year participants.    

 

In the comments, the participants often mentioned that the Program was very intense and 

sometimes it was difficult to absorb all the information provided. Number of participants felt 

the individual assignment was too much and there was not enough time to elaborate it in a 

proper manner. Some of the expert lectures felt difficult, in particular the one on economic 

aspects of Disasters and explanations in more illustrative way would be appreciated – e.g. 

introducing some case studies. Some participants commented that a bit more time could be 

devoted to learning more about Japanese culture rather than to focus solely on technical 

matters. On the other hand, participants would appreciate if the methods and model schemes 

are explained in more details, not only their practical use introduced and trained. What was 

pleasing was the acknowledgement by some of the participants that the Program content was 

convergent. There was quite a nice set of various suggestions for possible improvements, which 

may or may not be viable for the current format of the Program but surely are a good 

inspiration for the Organizers.  

 

 

4. Conclusions 

 

This report describes the 2016 Summer Program on Sustainable Water Management in an Era 

of Big Data that was jointly organized by the University of Tokyo (UTokyo) and the International 

Center for Water Hazard and Risk Management under the auspices of UNESCO (ICHARM), 



41 

 

Public Works Research Institute (PWRI), Tsukuba. The Program was designed to promote 

problems-solving capacity for water-related problems with interdisciplinary approach and by 

exploiting various data and data integration functions of the Data Integration and Analysis 

System (DIAS) of Japan. This was the second occasion of the Program (first one took place in 

the summer 2015), was held over the two weeks on 25 July – 5 August 2016 and took place at 

the two main venues, the Hongo campus of UTokyo and ICHARM facilities at Tsukuba. The 

Program intensive course consisted of expert lectures, technical hands-on exercises, and 

excursions and was open to international and multi-disciplinary audience, targeting mainly 

undergraduate and graduate students. There was no tuition fee but the participants had to 

support themselves during the course and also had to pay a participation fee to cover expenses 

associated with the excursions (transportation) and social events (food and drinks).   

 

Seventeen participants were selected from 111 applicants and included foreigners, foreign 

students and fellows currently staying in Japan as well as Japanese students and the group was 

rather diverse including students but also researchers, lecturers, and practitioners. It provided 

an excellent opportunity for the participants to communicate, work, and exchange ideas, 

experiences, and opinions not only with people from different disciplines but also people from 

different sectors and at different positions, as well as of different age, life experiences and 

views. With these consideration and reflecting on the previous year experience, the Program 

curriculum has been crafted to encompass the following points that were considered key for 

achieving the intended objectives: 

 

- Interdisciplinarity 

- Big data and their integration and practical use  

- Use of “integrated knowledge” for solving real problems 

- Team work in an international, multi-disciplinary and “multi-age” team 

- Excursions to successful realizations of water management structures in Japan 

 

The emphasis was on solving given problems by using the knowledge and skills acquired 

through the Program. Real case problems in two Asian river basins, namely the Pampanga river 

basin in Philippines and the Bago river basin in Myanamar, were prepared for the participants. 

The problems focused on water resources issues and water-related disasters under the 

changing climate, in particular (i) water and food security, (ii) poverty alleviation through flood 

disaster risk reduction, and (iii) integrated water resources management considering 

community life and environment. The lecture curriculum was supportive for solving the stated 

problems (theory background, tools and methodology introduction) and included natural 

science, technical and socio-economical disciplines, and introduction of successful 

implementations in Japan (the Shimokubo dam in the Saitama and Gunma Pref., and the 

Metropolitan Area Outer Underground Discharge Channel in the Saitama Pref.).  

 

With regards to Big Data and its use, various tools and integration functions were introduced 

and their use practiced during hands-on sessions. The DIAS CMIP5 (Coupled Model 

Intercomparison Project Phase 5) tool enables users to access, browse, visualize, subset, 

analyze and download the climate projection datasets produced under the CMIP5 project. The 
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tool also provides a statistical bias correction function for climate model precipitation data, 

which is very practical for climate change impact assessment studies. The precipitation data 

obtained through the DIAS CMIP5 tool was analyzed and used to run the IFAS (Integrated Flood 

Analysis System) hydrological model developed at ICHARM. The ArcGIS tool was introduced 

and its use for spatial interpolation explained and trained. Specifically, spatial interpolation of 

extreme rainfall within the given basins was carried out and appropriate maps created using 

the ArcGIS tool. Regarding the data analysis, emphasis was given to proper interpretation of 

data and deriving proper conclusions in terms of water resources under the climate change. 

The individual assignments confirmed that all the participants were able to use the tools 

properly for the prescribed tasks with data and most of them could interpret the results 

correctly and derive appropriate conclusions. Still a few participants made some mistakes in 

data interpretation and conclusions and thus the Organizers need to pay further attention to 

this matter when preparing the next event.    

 

A substantial part of the time was allocated to the team work – discussions for problem 

solution and presentations. The 17 participants were divided into 5 groups of 3 or 4 persons of 

various backgrounds and nationalities, who worked together on a given case problem (2 groups 

on Pampanga basin, 3 groups on Bago basin). Two presentations of proposed solutions were 

scheduled, one was at the beginning of the course and the second at the final session of the 

Program. This arrangement made clearly visible the progress, which the participants made 

through the course by gaining new skills and knowledge. While the initial proposals were rather 

general, lacking the focus on the main problem, the final solutions were evidence-based 

(CMIP5 data and IFAS results), fortified with knowledge obtained from the expert lectures and 

even integrated in an innovative way with the participants knowledge from their respective 

fields. The final presentation committee members and other Organizers were very much 

impressed by the participants work throughout the whole Program and highly evaluated their 

final presentations that clearly reflected on the subjects taught through the course and 

indicated that the participants had gained the knowledge and skills that were targeted by the 

Program. Two best final presentations and the best individual assignment were awarded. 

 

The course of the Program was rather intensive but successful, without any accident and 

significant complications. The participants reported that they had enjoyed the event, felt safe 

and felt the time was fruitfully spent and number of them would recommend the Program to 

their friends and colleagues. They felt they had received what they could expect based on the 

Program Flyer. The results of the participant survey undertaken at the end of the Program 

showed a high degree of satisfaction with most of the evaluated aspects, namely the academic 

challenge, the lecture curriculum and its appropriateness for solving the case problems, the 

ability of the Organizers to include the interdisciplinary approach and the Big Data feature (as 

highlighted in the flyer), the logistics aspect and support to the participants. Most of the 

participants (80%) evaluated the Program as “Excellent” and the rest of them thought it was 

“Very Good”. This is very positive evaluation and quite improved from the previous year 

(Excellent – 36.7%, Very good – 53.3%, and Good – 10%) and may indicate that the Organizers 

addressed successfully the comments of the previous year participants. As for the future 

events, further improvements can be made in terms of interdisciplinarity. 
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6. Appendix 

 

6.1 Comments by the participants 

 

C1 Thank you for giving this great chance to study this valuable knowledge. Next time, I 

want to learn not only hydrological models, but also Japanese culture. 

C2 Schedule was very intense. The assembly could be more diverse if advertised in 

broader forms for many to access. Exceeded my expectations. Technically though, very 

intense. 

C3 I am a Muslim. I give suggestion for the committee for considering the food for 

vegetarian for the next summer camp. I spent all my money to participate and I can 

say: "It is so much worth it". I am so lucky to join this program. I hope I can come back 

to The University of Tokyo as doctoral student and come back to ICHARM as an intern. 

C4 Nice program. Thank you. 

C5 Please hold more programs. But if possible, show more big data treatment or technical, 

it will be better. Thank you. 

C6 Pdf versions of the handout through Google Drive prior/during the lecture would be 

greatly helpful, especially for electronic note-readers. Use more SNS (Facebook) to 

advertise and communicate: reminder of schedule, sharing photos. 

C7 For some lecture, I prefer to know why we do things like that. When we do IFAS 

exercise, can I know what we will do and why do it? Not just some process how to 

operate.  

C8 Little time for IFAS 

C9 Economics is so hard 

C10 The program tackles many aspects regarding water resources. The scope of the study is 

very informative. However, there is time constraint regarding the absorption of the 

study. I suggest to extend the time duration of the summer program to tackle in-depth 

information regarding water resources.  

C11 The individual assignment was too much for me and the environment was not good.  

C12 I would like to suggest for some case studies in the lectures. Also some time provided 

for participant/student's study area, so that they can put their own problem of study 

area before the expert.  

C13 Individual assignment: a bit too much analysis, not enough time to come up with 

meaningful insights. Handouts: it will be better to provide electrical version pdf (less 

waste, easy to carry). Expectations met: Awesome! I extremely appreciate the 

Organizers to arrange this amazing summer program. Everything is well-organized on a 

professional way. It's so good to meet lots of amazing people here.  

C14 1. This summer school is good at conclusion, we are encouraged to make presentation 

really based on our data acquisition. It's good to be taught the software and DIAS Data. 

Compare to my previous summer school, this "Big Data" summer school is better and 

convergent at the end. 2. Quite expensive for self-funded students. 3. I actually 

expected to be taught/introduced of using climate data to produce future projection. I 

really want to know the downscaling process and GCM bias-correction instead of only 

using DIAS Data. I actually worry if the Aphrodite data is unsuitable for my basin 

analysis. That is why to know basic application of downscaling statistical and bias 

correction is better for me. Anyway, thanks for these two weeks. 
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C15 Diversity of participants: many of them major in Civil Engineering. It would be better if 

UTokyo provides accommodation - dormitory.  

C16 Academically challenging was the economic class.  

 

 

 

 

 

 

 

 

 


