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Strategic International Collaborative Research Program (SICORP)

Japan—Thailand —Laos Joint Research Program
Executive Summary of Final Report

1. Project title : lIntegrated water resources management with wise reservoir operation |

2. Research period : April 2021 ~ March 2024
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Taikan Oki Professor | The University of WP1
Tokyo
Co-PI Taichi Tebakari Professor | Chuo University WP2
Co-PI Keigo Noda Assoc. The University of WP3
Prof. Tokyo
Collaborator Koshi Yoshida Professor | The University of WP4
Tokyo
Collaborator | Tasuku Kato Professor | Tokyo University of WP5
Agriculture and
Technology
Collaborator | Shinjiro Kanae Professor | Tokyo Institute of WP6
Technology
Total number of participants throughout the research period: 37
Partner-side
Name Title Affiliation Role in the
research
project
Pl Somchit Director Royal Irrigation WP1,2,6
Amnatsan Department
Co-PI Adisorn Director Royal Irrigation WP1,2,6
Champathong Department
Collaborator | Anucha Hydrologist | Royal Irrigation WP1,2,6
Chaihung Department
Total number of participants throughout the research period: 3
Partner-side
Name Title Affiliation Role in the
research
project
Pl Keoduangchai Vice Dean | National University | WP1,3,4,5
Keokhamphui of Laos
Collaborator | Sinsay Lecturer National University | WP1,3,4,5
Vongphachan of Laos
Collaborator | Phetyasone Lecturer National University | WP1,3,4,5
Xaypanya of Laos
Collaborator Kaykeo Lecturer National University WP1,3,4,5
Keokhamphui of Laos
Collaborator | Mary Lecturer National University | WP1,3,4,5
Padymanivong of Laos
Total number of participants throughout the research period: 5
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4. Summary of the international joint research

The objective of this study is to implement a dam operation model that incorporates dam
inflow forecasting, which will be developed using Al and deep learning with the aid of
large-scale weather and climate data.

Specifically, the Japanese team will validate a dam operation model that uses inflow
forecasting, water demand forecasting, water quality, and irrigation and drainage information.
The Thai team will lead the collection and database development of meteorological and
climatic data necessary for dam inflow forecasting, and the development of a river model
that can be incorporated into the dam operation model. The Lao side team will collect
information necessary for water demand forecasting, water quality, and irrigation and
drainage information to be led by Japan.

Through these three countries' joint research, it is expected to stabilize water
management through the implementation of optimal reservoir operations and thereby
achieve SDGs Goal 6 (6.4, 6.5, 6.a), and to develop young human resources.

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research

The project has spread to other watersheds and reservoirs in Thailand to see if it can be
applied.

Through the e-ASIA project, research on the flood mitigation and water purification
functions of reservoirs in Laos has developed, and research on the refinement of the
rain-fed rice planting season estimation model in Thailand has progressed, and the ripple
effect is considered high.

International joint research has advanced our understanding of the ecosystem services
provided by rice paddies. In particular, the clarification of the mechanism of the decrease in
the area of rice paddies due to urbanization and the quantification of the decrease in
ecosystem services can be applied not only in domestic research but also in various
countries that will conduct rice paddy agriculture in the future. As a spillover effect, it can
contribute to SDG 6, 11, and 15.

On the other hand, from the viewpoint of human resource development, the project also
made contributions in Thailand and Laos. Specifically, the project has resulted in the
acquisition of a doctoral thesis from the Royal Irrigation Department of Thailand and
capacity building of faculty members at the National University of Laos.

5-2 Synergistic effects of the joint research

As a synergistic effect with other projects conducted at the same time, climate change in
dam operation models is how positioned not only as one of the adaptation measures but
also as one of the basin flood control measures that have been promoted in Japan in recent
years. The results of this research on dam operation models are linked to the results of other
projects.

5-3 Scientific, industrial or societal impacts/effects of the outputs

The environmental water demand shown in WP3 was feasible compared to the capacity
of agricultural water use facilities such as irrigation pumps and canals (hardware). On the
other hand, the operation of the facilities will require multi-sectoral collaboration, which will
require further study.

In WP3, one student from the National University of Laos was accepted into the master's
program under the e-ASIA framework for Japanese Government Scholarship supporting
foreign students. The accepted student is scheduled to become a faculty member of the
National University of Laos after completing the master's course and is expected to
contribute to further development of joint research in the future.

The e-ASIA project promoted research on water and nitrogen dynamics in the Nam
Ngum and Makhiau River basins in Laos, and a study on the evaluation of reservoirs with
flood mitigation and water purification functions was initiated and is underway with support
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from Grant-in-Aid for Scientific Research (B). In Vientiane, the capital city of Laos,
population growth and expansion of the urban area have resulted in the discharge of
pollutants into drainage rivers that exceed the natural purification function, and the water
environment is deteriorating. Currently, 10 reservoirs in the suburbs of Vientiane have been
selected and field surveys are being conducted to quantitatively evaluate the flood mitigation
and water purification functions of the reservoirs. PhD. student is currently improving the
model to represent the timing of rice planting more accurately by integrating farmers' labor
allocation and farmland allocation decision making.

Through international joint research with the National University of Laos, a local research
institute, we have gained knowledge on the actual situation and the mechanism of change in
the area of rice paddies as a result of ongoing urbanization. Population growth is a global
trend, including in Southeast Asia, but focusing only on the agricultural sector, there is
concern about a shortage of workers and bearers. For this reason, even if food supply and
demand is tight at the national level, a decrease in paddy field area is a possible regional
phenomenon. The decrease in rice paddy area is causing a decrease in ecosystem services,
and this international joint research can be expected to be extended to other countries
where rice paddy cultivation is practiced.

As a specific ripple effect, the analysis of changes in paddy field area in Vientiane City
can contribute to the future master plan of Vientiane City, which is expected to strategically
conserve paddy field area and maintain ecosystem services in the future land use plan
(SDG 6, 11, and 15).

To reach a practical dam inflow forecast, it will be necessary to further improve the
accuracy and create an information system that can be easily operated in the field. Although
we were not able to achieve such true social implementation during the period of this
research, we would like to utilize the knowledge and human networks obtained through this
international joint research to further improve the accuracy and develop an easy-to-operate
system, and then aim for social implementation in the future. If longer-term and more
accurate dam inflow forecasting becomes possible, local water resource management and
flood mitigation will reach a new stage, similar to what is called Society 5.0 in Japan. In
addition, since almost all of the Japanese researchers were from universities, further
contributions to human resource development can be expected in the future. For example,
for inflow forecasting, young researchers and young graduate students could be sent to
Japan from the direct counterparts of this study and their surrounding researchers. There
could be short-term technical exchanges, and there could also be full-scale, long-term study
abroad programs for the purpose of obtaining degrees. This international joint research has
provided a foothold for further contribution to human resource development through such
international exchange. In addition, future progress in research and human resource
development will undoubtedly contribute to the SDGs, which is unquestionable given the
characteristics of this field.
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Koshi Yoshida, Keigo Noda, Task Kato and Keoduangchai Keokhamphui: Impact
Assessment of New Dam Construction in Nam Ngum Watershed on Electric
Generation at Num Ngum 1 Dam, International Journal of Environmental and Rural
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Koshi Yoshida, Supranee Sritumboon, Mallika Srisutham, Koki Homma, Masayasu
Maki and Kazuo Oki, Climate change impact on soil salt accumulation in Khon Kaen,
Northeast Thailand, Hydrological Research Letters, 15(4), 92-97, 2021

Xiaolan Lin, Sadao Eguchi, Shigeya Maeda, Koshi Yoshida and Hisao Kuroda,
Combined effects of oxygen and temperature on nitrogen removal in a nitrate-rich
ex-paddy wetland, Science of the Total Environment, 779, 146254, 2021
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Emmanuel Okiria, Md. Khoiru Zaki and Keigo Noda, A Review of Payment for
Ecosystem Services (PES) in Agricultural Water: Are PES from the Operation of
Agricultural Water Control Structures Ubiquitous?, Sustainability, 13, 12624, 2021
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2021/4/30 The University of Tokyo, WISE Kick Off Meeting, Online
2022/2/21~2022/2/25 Royal Irrigation Department, Training workshop on assessment
of runoff and inundation using Rainfall-Runoff-Inundation Model (RRI Model), Royal
Irrigation Department (Bangkok, Thailand)

2022/5/26 The University of Tokyo, WISE 2nd International Meeting, Online

2022/9/19 Chuo University, The University of Tokyo, 1st Japan-Thailand Hydrology
Seminar, Royal Irrigation Department (Bangkok, Thailand)

2022/12/1~2022/12/3 The University of Tokyo, Royal Irrigation Department, National
University of Laos, Partner Session, International Conference on Water Security and
Climate Change, Novotel Bangkok Future Park Rangsit (Hybrid), (Rangsit, Thailand)
2022/12/4~2022/12/5 The University of Tokyo, WISE 3rd International Meeting, Khon
Kaen RID Regional Office (Khon Kaen, Thailand)

2023/12/3~4 The University of Tokyo, WISE 4th International Meeting, Crown Plaza

Hotel (Vientiane, Laos)
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