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Mekong River Commission (MRCS) 

and 

Japan International Cooperation Agency (JICA) 

Tentative Agenda 

The Regional Kick-off Meeting on  

The Study on Data Collection Survey on the Basin Management and Environmental 
Conservation in Mekong River Basin 

22 June 2018 at MRCS Office, Vientiane, Lao PDR 

1. Background 

During the 8th top-level meeting among Japan and Mekong countries on 7th September 2016, Mr. 
Shinzo Abe, the Japanese Prime Minister, announced the commencement of a survey for the 
environmental conservation program on Mekong River Watershed. The first phase of the program 
focuses on the data collection survey for the development of forest cover map in the basin and 
recommends policy for forest preservation. 

Under this Japan-Mekong Cooperation, the Mekong River Commission (MRC) and Japan 
International Cooperation Agency (JICA) have co-implemented the new initiative on “Data 
Collection Survey on the Basin Management and Environmental Conservation in Mekong River 
Basin” Project which includes 4 Member Countries (MCs) and Myanmar. The Project will 
implement from December 2017 to March 2019. The objectives of this Project are to: (1) 
understand the existing condition of forest preservation; (2) clarify the issues on forest 
management and preservation; and (3) propose the effective countermeasures as policy 
recommendations for basin management in the Mekong River. The expected outputs are; (i) the 
basic information for forest management are collected and reviewed; (2) the environmental 
impacts by climate changes and the historical changes of forest resources are studied and (iii) the 
best practices for basin management in the Mekong River are recommended. 

During February-March 2018, the JICA Study Team (JST) with the co-ordinations from the 
Mekong River Commission Secretariat (MRCS) conducted the informal meetings with the 
Member Countries (MCs) to present and discuss the project details and work plan with the National 
Mekong Committees (NMCs) and relevant line agencies. Later, the Inception Report had been 
developed by the JST based on feedbacks and suggestions from 4 MCs. Then, the report was 
submitted to MRCS for further feedbacks and suggestions. MRCS disseminated the Inception 
Report attached with MRCS’ feedbacks and suggestions to 4 MCs for further reviewing and 
providing comments. 

 



     

In order to implement the next step, the regional kick-off meeting is needed to present, discuss and 
finalize the Inception Report and present the major key findings from the informal meetings. 
Suggestions and feedbacks will be gathered for further improvement of the Inception Report and 
the implementation of the Project. 

2. Objectives of the Meeting 

The objectives of the regional kick-off meeting on the study on data Collection survey on the basin 
management and environmental conservation in Mekong River Basin are to: 

 Present, discuss and finalize the Inception Report of the Project; and 
 Present and discuss the major key finding from the informal meetings with NMCs and 

relevant national line agencies. 

3. Expected Outputs 

The expected outputs from this meeting are as follows: 

 Inception Report of the Project will be presented, discussed and finalized. Suggestions and 
feedbacks will be gathered for further improvement; and 

 The major key findings from the informal meetings with NMCs and relevant line agencies 
will be presented and discussed among 4 MCs. Feedbacks will be collected for further 
improvement of the implementation of the Project 

4. Agenda 

Time Activities 
09.00-09.30 Registration 

Facilitated by MRCS ED Staff 
09.30-09.40 Welcome Address 

By Dr. Pham Tuan Phan, Chief Executive Officer, MRC 

09.40-09.50 Opening Remarks 

By Mr. Morita Takahiro, Senior Deputy Director General, Global Environment 
Department, JICA 

09.50-10.00 Memorandum of Understanding (MoU) between MRC and JICA Signing 

10.00-10.10 Opening Guidance: 

(1) Introduction and Background; 

(2) Objectives of the Meeting; and 

(3) Expected Outputs 

By Mr. Ichikawa Shumpei, Meeting Coordinator, JICA Study Team 



     

Time Activities 
Session I: Inception Report on the Study 

10.10-10.55 Presentation on Inception Report on the Study 

By Mr. Sasabe Keiji, Team Leader, JICA Study Team 

10.55-11.10  Tea and coffee break 

11.10-12.00 Discussions on Inception Report on the Study 

Facilitated by Dr. So Nam, Chief Environmental Management Officer 

12.00-13.30 Lunch break 

Session II: Major Key Findings from Informal Meetings 

13.30-14.30 Presentation on the major key findings from the informal meetings with NMCs and 
relevant national line agencies 

By Mr. Nakamura Kazuhiro, Sub-Team Leader, JICA Study Team 

Ms. Fujimura Sahori, Sustainable Forest Management Specialist, JICA Study 
Team 

14.30-14.45 Tea and coffee break 

14.45-16.00 Discussions on the major key findings from the informal meetings with NMCs and 
relevant national line agencies 

Facilitated by Dr. So Nam, Chief Environmental Management Officer 

16.00-16.30 Wrap-up and Next Steps 

By Dr. So Nam, Chief Environmental Management Officer 

16.30-16.45 Fill-up the Questionnaire 

By Mr. Sasabe Keiji, Team Leader, JICA Study Team 

16.45-17.00 Closing Remarks 

By Dr. Truong Hong Tien, Director of MRCS ED 
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Title The Regional Kick-off Seminar 

on the Data Collection Survey on the Basin Management and Environmental Conservation in 
Mekong River Basin 

Date / Time 22nd June 2018 (Fri) / 9:30 ~ 17:00 

Venue MRC Conference Room, Vientiane, Lao P.D.R 

Participants 

 
【Cambodia】4 members 

【Lao PDR】5 members 

【Thailand】5 members 

【Viet Nam】5 members 

【MRCS】14 members 

【JICA】5 members 

【JICA Study Team (JST)】4 members 

Agenda and 
Topics 

1. Welcome Address 

2. Opening Remarks 

3. Memorandum of Understanding (MoU) between MRC and JICA Signing 

4. Opening Guidance 

5. Discussion on the Inception Report of the Study 

6. Discussion on the Major Key Findings: “Climate Change / Hydrology” 

7. Discussion on the Major Key Findings: “Forest Cover Map” 

8. Discussion on the Major Key Findings: “Formulation of Future Project” 

9. Wrap-up and Next Steps 

 

Main Items discussed 

1. Welcome Address 

Welcome Address was announced by Dr. Pham Tuan Phan, Chief Executive Officer, MRC. 

 

2. Opening Remarks 

Opening Remarks was announced by Mr. Morita Takahiro, Senior Deputy Director General, Global Environment 
Department, JICA. 

 

3. Memorandum of Cooperation (MoC) between MRC and JICA 

Memorandum of Cooperation (MoC) of the Project was signed by MRC and JICA. 

 

4. Opening Guidance 

Opening Guidance including Introduction and Background, Objectives of the Meeting and Expected Outputs was 
explained by Mr. Ichikawa Shumpei, Meeting Coordinator, JICA Study Team. 
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Main Items discussed 

5. Discussion on the Inception Report of the Study 

The concept of Inception Report was presented by Mr. Sasabe Keiji, Team Leader, JICA Study Team and 
directions and work plans were discussed with the following key suggestions and comments. 

 All modelling task will be conducted at MRC office with TD and JST. 

 Copy right of MRC property shall be taken care. 

 “South China Sea” should be revised to “East Sea” 

 Detailed roles and responsibilities of JICA, JST, MRCS, NMCs and line agencies (particularly the forestry 
departments of the 4 MCs and Myanmar) should be clear in this project- e.g. involvement of MCs experts 
in modelling work. 

 Sea level rising and salinity intrusion at the Mekong Delta are very important issue for the climate change 
in Viet Nam and related ministry has many information for this issue. Mekong Delta issue is focused by 
another JICA project and the result of this project will be referred. 

 Transboundary issues and relationship between upstream and downstream stakeholders should be 
considered for the model and forest cover map. 

 Socio-economy has a large impact to the scenario for deforestation and mangrove reduction in Viet Nam. A 
total of 10 % of mangrove has been lost from 2011 to 2016 in Viet Nam. Viet Nam has available data for 
this issue.  

 Capacity building for government staff on forest management and conservation is needed. 

 Consultation and discussion with the 4 MCs are needed for understanding and identifying the issue in each 
country. 

 Data/information sharing should be JICA to/from MRCS and MRCS to/from NMCs and Line Agencies 
according to PDIES. 

 Carbon credit referred REDD+ will be considered as the one of the optional solution of this project. 

 The terms “Business policy” should be defined clearly. 

 Definition of “Watershed management” and “Basin management” should be clear. 

 

6. Discussion on the Major Key Findings: “Climate Change / Hydrology” 

The Major Key Findings, “Climate Change / Hydrology” was presented by Mr. Nakamura Kazuhiro, Sub-Team 
Leader, JICA Study Team and operation plan was discussed with the following key suggestions and comments. 

 Three MRC’s CCAI climate change scenarios (RCP 2.6, 6.0/4.5 and 8.5) will be used and combined with 
deforestation data to evaluate the impacts on hydrology and hydraulics of the river basin 

 Future deforestation/forest cover data for SWAT model will be prepared by JST to evaluate the 
negative/positive impacts on LMB. Comparing the before/after deforestation, vulnerable areas (hot spots) 
will be identified.  
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Main Items discussed 

 In particularly vulnerable areas, detailed hydrological and hydraulic analysis including water level, flow 
regime, flood inundation area, etc. shall be conducted by using RRI Model which has been developed by 
The International Centre for Water Hazard and Risk Management (ICHARM). 

 RRI model can be adapted to areas where availability of meteorological and hydrological data is poor. 

 RRI model is free and user can get RRI Model for free from web site of ICHARM. 

 Target year for the scenario shall be 2040. 

 

7. Discussion on the Major Key Findings: “Forest Cover Map” 

The Major Key Findings, “Forest Cover Map” was presented by Mr. Nakamura Kazuhiro, Sub-Team Leader, 
JICA Study Team and operation plan was discussed with following key suggestions and comments. 

 MRC’s land cover data and 4 MCs’ forest cover data shall be collected and combined to make whole cover 
map, although there is concern that criteria and categories in each country may be different. 

 In addition to using MRC’s land cover data, using ADPC (Asia Disaster Preparedness Center) land cover 
data including Myanmar is considered as an option to prepare the forest cover map of the whole Mekong 
basin. 

 To identify the hot spot, not only historical trend but also forest policy and its achievement should be 
considered. 

 

8. Discussion on the Major Key Findings: “Formulation of Future Projects” 

The Major Key Findings, “Formulation of Future Projects” was presented by Ms. Fujimura Sahori, Sustainable 
Forest Management Specialist, JICA Study Team and operation plan was discussed with following key suggestion 
and comments. 

 Future projects related to good practices for protecting forest resources will be identified and proposed based 
on the results of this initial study. 

 Some deforestation drivers are missing so resources to identify the driver should be checked carefully. 
Livelihood may be most important driver. 

 Deforestation drivers should be considered by each Forest classification type and area (e.g. upstream and 
downstream). 

 Solution of the deforestation activity should be considered for both structural and non-structural measures. 

 Quantitative evaluation of forest function is necessary. 

 Data source for the project suggestion should be clear whether official or not. 

 A ppt presentation on National Country Forestry Report shall be prepared by MCs and submitted to JST by 
31 August 2018 and will be presented at the next workshop in October 2018. 

 

9. Wrap-up and Next Steps 
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Main Items discussed 

Wrap-up of this seminar and following next step were shared by Dr. So Nam, Chief Environmental Management 
Officer, ED, MRC. 

 Report of this seminar will be summarized until 6th July 2018. 

 Finalization of the Inception Report will be conducted until 15th July 2018 and shared with the 4 MCs and 
Myanmar. 

 Study tour in Japan will be conducted for 1 week on the second week of September 2018. 

 Regional workshop will be held on October 2018. 

 Final seminar will be held on February 2019. 
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Photos 

  
Welcome Address by Dr. Pham Tuan Phan, Chief 
Executive Officer, MRC 

Opening Remarks by Mr. Morita, Senior Deputy Director 
General, Global Environment Department, JICA 

  
Memorandum of Cooperation (MoC) Signing Memorandum of Cooperation (MoC) Signing 

  
Presentation of Inception Report by Mr. Sasabe Keiji, 

JST 

Presentation of Major Key Finding by Mr. Nakamura, 

JST 

  
Presentation of Major Key Finding by Ms. Fujimura, JST Comments from Thailand 
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Photos 

  
Comments from Lao PDR Comments from Viet Nam 

  
Comments from Cambodia Wrap-up from Dr. So Nam, Chief Environment 

Management Officer, MRC 

  

End of Documents 
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Mekong River Commission (MRCS) 

and 

Japan International Cooperation Agency (JICA) 

Tentative Agenda 

The Regional Interim Workshop on 

the Study on Data Collection Survey on the Basin Management and Environmental 
Conservation in Mekong River Basin 

24th January 2019 at MRCS Office, Vientiane, Lao PDR 

1. Background 

During the 8th top-level meeting among Japan and Mekong countries on 7th September 2016, Mr. 
Shinso Abe, the Japanese Prime Minister, announced the commencement of a survey for the 
environmental conservation program on Mekong River Watershed. The first phase of the program 
focuses on the data collection survey for the development of forest cover map in the basin and 
recommends policy for forest preservation. 

Under this Japan-Mekong Cooperation, the Mekong River Commission (MRC) and Japan 
International Cooperation Agency (JICA) have co-implemented the new initiative on “Data 
Collection Survey on the Basin Management and Environmental Conservation in Mekong River 
Basin” Project which includes 4 Member Countries (MCs) and Myanmar. The Project will 
implement from December 2017 to JulyMarch 2019. The objectives of this Project are to: (1) 
understand the existing condition of forest preservation; (2) clarify the issues on forest 
management and preservation; and (3) propose the effective countermeasures as policy 
recommendations for basin management in the Mekong River. The expected outputs are; (i) the 
basic information for forest management are collected and reviewed; (2) the environmental 
impacts by climate changes and the historical changes of forest resources are studied and (iii) the 
best practices for basin management in the Mekong River are recommended. 

On 22nd June 2016, the regional kick-off seminar was held in cooperation with the Mekong River 
Commission Secretariat (MRCS) and the Member Countries (MCs), in order to present and discuss 
the project details and work plan with the National Mekong Committees (NMCs) and relevant line 
agencies. After the seminar, the inception report was finalized and JST commenced practical 
activities. To prepare the study report, the JST, with the coordination of MRCS and the respective 
NMCs, had conducted the interview sessions with relevant line agencies of the MCs during August 
to November 2018. Results from these interview sessions were used for further improvement of 
information gaps and development of the study report. 
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The Regional Interim Workshop aims to present the progress of project activities and outputs by 
the JST and discuss about the further activities for forest management in Lower Mekong Basin 
(LMB) region. 

2. Objectives of the Workshop 

The objectives of this Regional Interim Workshop on the Study on Data Collection Survey on the 
Basin Management and Environmental Conservation in Mekong River Basin are to: 

 Report the progress of project activities especially the results from interview sessions with 
relevant line agencies during August to November 2018; 

 Discuss the preparation of forest cover maps and hot spot (deforestation areas) and drivers 
for deforestation; and 

 Discuss further study on hydrological/hydraulic analysis and policy recommendations with 
MRCs, NMCs and relevant national line agencies. 

3. Expected Outputs 

The expected outputs from the Workshop are as follows: 

 The employment of historical forest cover maps generated by ADPC’s satellite imagery 
(Landsat) for the Project was finalized and agreed; 

 Common perceptions on deforestation drivers in each country were shared and discussed; 
 Future land cover scenarios for evaluation of deforestation in LMB was discussed and 

agreed; and 
 Methodology of estimation of vulnerable areas by future land cover areas was discussed 

and agreed. 

4. Agenda 

Time Activities 
09.00-09.30 Registration 

Facilitated by MRCS ED Staff 
09.30-09.40 Opening Remarks 

By Mr. Tran Minh Khoi, Director of MRCS ED and 

Mr. Yoshiharu YONEYAMA, Director of JICA Laos Office 

09.40-09.50 Opening Guidance: 

(1) Introduction and Background; 

(2) Objectives of the Workshop; and 
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Time Activities 
(3) Expected Outputs 

By the JICA Study Team 

Session I: Interim Report on the Study 

09:50-10:45 Presentation on Interim Report on the Study 

1) Outline of the Survey; 

2) Preparation of Land cover maps and hotspot 1; 

3) Data request; and  

4) Deforestation drivers, etc. 

By the JICA Study Team 

10:45-11:00 Tea and coffee break 

11:00-12.00 Discussions on Interim Report on the Study 

Facilitated by Dr. So Nam, Chief Environmental Management Officers, MRCS 
ED 

12.00-13.30 Lunch break 

Session II: Discussion for Further Studies 

13.30-14.30 Presentation on the major key findings and discussions  

1) Relation of deforestation drivers and actual land cover changes; 

2) Deforestation scenarios; 

3) Methodology of estimation of hotspot 2; and 

4) Next steps 

By the JICA Study Team 

14.30-14.45 Tea and coffee break 

14.45-16.00 Discussions on the major key findings and proposal by JST 

Facilitated by Dr. So Nam, Chief Environmental Management Officers, MRCS 
ED 

16.00-16.30 Wrap-up and Next Steps 

By MRCS ED and the JICA Study Team 

16.30-16.45 Fill-up the Questionnaire 

By the JICA Study Team 

16.45-17.00 Closing Remarks 

By MRCs or JICA Laos office 

 



1 
 

Title The Regional Interim Workshop 

on the Data Collection Survey on the Basin Management and Environmental Conservation in 
Mekong River Basin 

Date / Time 24th January 2019 (Thu) / 9:30 ~ 17:00 

Venue MRC Conference Room, Vientiane, Lao P.D.R 

Participants 

 

46 participants from Cambodia, Lao PDR, Thailand, Viet Nam, Myanmar, Stakeholder, MRCS, 
JICA, JICA Study Team (JST) 

Agenda and 
Topics 

1. Opening Remarks 

2. Session 1: Interim Report on the Study 

3. Session 2: Discussion for Further Studies 

4. Wrap-up and Next Steps & Closing Remarks 

 

 

Main Items discussed 

1. Opening Remarks 

Opening Remarks was announced by Dr. An Pich Hatda, CEO, MRCS ED and Mr. Yoshiharu YONEYAMA,, 
Director of JICA Laos Office. 

 

2. Interim Report on the Study 

The summary of the Interim Report was presented by JST and contents were discussed with the following key 
suggestions and comments. 

 Evidences of criteria to classify the hot spot 1 come from past experiences, reduction ratio of forest transition 
and correlation between forest area and farm area. 

 Category of land cover map is changed from 21 to 4 in order to catch the trend of forest reduction. Amount 
of forest area wasn’t analyzed in this study. 

 MRC also has the own maps so differences between MRC’s map and maps of project output should be clear. 

 Project output should be checked consistency with MRC’s data. 

 Classifying natural forest and plantation is difficult because of using land cover map to compare with forest 
area and farm area in this project. 

 Area of forest reduction is used only in case it is described in the official documents such as REDD+ report. 

 

3. Discussion for Further Studies 

The Further Studies regarding to hydrological analysis, forest reduction and private cooperation were presented 
by JST and opportunity for future activities was discussed with the following key suggestions and comments. 

 Hot spot 1 shows actual area of forest reduction to grasp the trend of forest reduction and hot spot 2 shows 
area received impact of forest reduction and climate change indirectly. 
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Main Items discussed 

 Deforestation scenario should be shown by JST for the future discussion. 

 Amount of hydrological flow receives impact of dam ischarge. 

 Precipitation data after 2008 is needed for the study. 

 Hydraulic analysis by MRC needs more than 2 months. 

 

4. Wrap-up and Next Steps & Closing Remarks 

Wrap-up of this workshop was shared by Dr. So Nam, Chief Environmental Management Officer, ED, MRC. 

 

Photos 

  
Open Remarks  Open Remarks  

  
Presentation by JST Presentation by JST 

End of Documents 
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Session I: Interim Report on the Study

“Data Collection Survey 
on the Basin Management 

and Environmental Conservation 
in Mekong River Basin”

JICA Study Team (JST)

24th January 2019

1
Location Map Data source: JICA

Yunnan in 
China, 

165,000

Myanmar, 
24,000

Laos, 202,400Thailand, 
184,240

Cambodia, 
154,730

Vietnam, 
65,170

Composition of Mekong River Basin

Total area: 795,000 km2

 Catchment area: 795,000 km2

 River length: 4,800 km

 Headwater: Tibetan Plateau

 River mouth: State of Ben Tre in 
Viet Nam

 General issues due to 
deforestation:
Increase of natural disasters such 
as flooding, drought, collapse of 
ecosystems, acceleration of global 
warming and  etc. 

0

1
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Agenda

Today’s Presentation

2

1. Outline of the Survey

Provide basic information, work procedure and the JST of the study 

2. Progress of each Step

Report the progress of

Step 1: 1) Utilization of Satellite Images, and 2) Statistical Approach

Step 2: 1) Data request, 2) Method for finding Hot Spot 2 and 
3)Future deforestation scenarios

Step 3-1: 1) Deforestation Drivers, and 2) Private Promotion and 

Business Partnership 

1. Outline of the Survey

Basic Information

3

Project Name:
Data Collection Survey on the Basin Management and Environmental Conservation 
in Mekong River Basin

Target country: Cambodia, Lao PDR, Thailand, Viet Nam and Myanmar

Main counterpart:
Mekong River Commission (MRC) and 4 National Mekong Committees (NMC)

Objectives:
1) To understand forest cover areas in Lower Mekong Basin (except for China)
2) To clarify triggers of deforestations and issues of forest management
3) To propose effective countermeasures and to recommend effective basin 

management policy focusing on forestry sector in LMB

Project period: Dec 2017 to July 2019

2

3
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1. Outline of the Survey

Work Procedure

4

Collect satellite 
images

Predict the future 
forest cover area*

Prepare input data 
(land use data 
considering future 
deforestation)

Set the climate 
change scenario 
(sea level rise etc.)

⇒ Identify deforestation 
areas as hot spot 1

Execute hydrological 
simulations

Evaluate the results

*Where man-made deforestation is mainly evaluated while  the 
effects of climate change inducted deforestation is not considered.

Prepare 
historical forest 
cover maps in 
Lower Mekong 
Basin (LMB)

Step 1 Step 2

Future (with deforestation)

Baseline (existing)

Increase in peak 
discharge (flood risk)

Decline of base flow 
(drought risk)

Time

R
iv

e
r 

fl
o
w

⇒ Identify potential vulnerable 
areas as hot spot 2

Next activity

1. Outline of the Survey

Work Procedure

5

Step 3-1

Clarify deforestation areas and 
its drivers (by field/interview 
surveys and literature search, etc.)

Verify relations between 
drivers and “hot spot 1” 

Find activities for against 
deforestation (by interview survey, 
literature search, etc.)

Evaluate actual or potential 
effectiveness of the activities

List up effective countermeasures 
against deforestation 

On-going

Focus on private 
promotion and 
business partnership

4

5
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1. Outline of the Survey

Work Procedure

6

Step 3-2 

Analyze potentially vulnerable areas 
("hot spot 2")  from viewpoint of water 
resources management

Analyze detail negative impacts by 
deforestation (by RRI Model), if needed

List up effective 
countermeasures

Step 4

Propose effective countermeasures and to recommend effective basin 
management policy focusing on forestry sector in LMB based on the output 
from Step 3

Next activity

Next activity

7

JICA Study Team (JST)

Position Name

Team Leader / Basin Management 1 SASABE Keiji

From Jan 2019 through certain circumstances…

Team Leader
Basin Management 1

HATANO Takayuki
GOTO Toshihiro

Sub-Team Leader / Basin Management 2 / 
Climate Change / Hydrology

NAKAMURA Kazuhiro

Forest Cover Map SATO Kei

Private Promotion and Business 
Partnership

KIYOTA Daisaku

Sustainable Forest Management
(Mitigation and REDD+)

FUJIMURA Sahori

Support for Seminar ICHIKAWA Shumpei

1. Outline of the Survey

6

7
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2. Interim Report

Progress of Step-1

8

(1) Utilization of Satellite Images for Land Cover Maps (LCM)

(2) Statistical Approach for understanding historical forest cover area

9

 Ideally, Preparing forest cover maps by compiling maps supplied by 
member countries is the best methods for the project purpose. 
However, there are certain difficulties for this such as lack of maps in 
some areas, inconsistencies in image resolutions covering the target 
areas and limited time for processing.

 Therefore,  it is practical as well as optimum to utilize global 
observation data.

 ADPC (Asian Disaster Preparedness Center in Bangkok)* can provide 
time series Land Cover Map (based on Landsat imagery) for free.

 JICA, MRC and NMC agreed on the utilization of satellite images 
prepared by ADPC to analyze the historical changes of forest cover 
areas in LMB at Joint Seminar on June 2018.

*ADPC website: https://www.adpc.net/igo/?

Situation of Forest Cover Maps

(1) Utilization of Satellite Images

Progress of Step 1

8

9

https://www.adpc.net/igo/
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(1) Utilization of Satellite Images

Basic Condition for Preparation of Maps

10

 Duration: 16 years, from 2000 to 2015  

 Images resource: LANDSAT 4 to 8

 Utilization bands:
RGB (Blue, Green, Red) ,near infrared and middle infrared band

 Land Cover Classification:
(1) forest (9 class types), (2) urban area, (3) cropland, (4) rice paddy, (5) others 
(8 class types), (6) unknown e.g. obstacle by clouds

 Method:
Utilization of indices such as NDVI (Normalized Difference Vegetation Index), 
NDWI (Normalized Difference Water Index), etc. with machine learning (random 
forest algorithm) as supervised classification. It is pixel based automatic 
classification

 Reliability: Over 70% even without field surveys. 

Progress of Step 1

(1) Utilization of Satellite Images

Land Cover Maps

11

Progress of Step 1

Fig- Land Cover Map by ADPC

 Land Cover Classification: Total 21-class 
(1) forest (9 class types)
(2) urban area
(3) cropland
(4) rice paddy
(5) others (8 class types)
(6) unknown

10

11
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(2) Statistical Approach

Preparation of analytic data and analysis

12

 Integration of class type on Land Cover Map: 

21 Classes → 4 Classes

(1) Forest, (2) Agricultural Area, (3) Urban Area and (4) Other

 Provincial level approach: 

Counting the area size for 4 class types at province

3 years average window function for smoothing

 Analysis:
Correlation between (1) Forest and (2) Agricultural Area for 2001 to 2014

Calculation for: 

Forest change ratio between 2001 and 2014

Deforestation percentage 

Extraction of hotspot province: 

Forest cover ratio at province >= 50%, Deforestation >= 0.22% / Year, 

Correlation <= -0.7

Progress of Step 1

(2) Statistical Approach

Result on Image Analysis (1) 

13

Fig- Forest Change Ratio in LMB
(from 2001 to 2014)

 The map indicates 
decrease/increase of provincial 
forest area.

 By using global observation data 
such as satellite images, change 
of forest cover area can be 
examined even for broad study 
area.

 Deforestation rates and areas 
can be calculated.

Progress of Step 1

12

13
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(2) Statistical Approach

Result on Image Analysis (2) 

14

Fig- Hotspot Provinces in LMB
(from 2001 to 2014)

 Hotspot criteria

✓ Forest cover ratio at province 
>= 50% in 2001

✓ Deforestation >= 0.22% / Year

✓ Correlation <= -0.7

* Forest area and Agricultural Area

Progress of Step 1

15
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Myanmar
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Unit: ha Unit: ha

Fig- Historical Changes of Forest and Agricultural Area (Farm Land and Paddy field)
Note: Province area was not counted if out of Lower Mekong Basin

Conversion of agricultural 
land deems to be one of 
the reason of 
deforestation.

Result on Image Analysis (3) – Country Level 

(2) Statistical Approach

Progress of Step 1

14

15
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16

Fig- Historical Changes of Forest and Agricultural Area (Farm Land and Paddy field)

Result on Image Analysis (3) – Province Level 

(2) Statistical Approach

Progress of Step 1

2. Interim Report

Progress of Step-2

17

(1) Data Request

(2) Method for finding Hot Spot 2

(3) Future deforestation scenarios

Progress of Step 2

16

17
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(1) Data Request

18

 One of purpose this project is “to clarify triggers of deforestations and 
issues of forest management”.

 JST believes that land use conditions including forest cover area in 
LMB affects on flow regime of Mekong River to some extent.

 By comparing historical changes of forest cover areas and flow regime 
at major observation station, the impact of deforestation can be 
evaluated. 

Progress of Step 2

Year

R
iv

e
r 

fl
o
w

 &
 F

o
re

st
 c

o
v
e
r 

a
re

a River flow (discharge or water level)

Forest cover area

Peak discharge has 
changed ?

How about 
low-flow ?

Collection of observed data

(1) Data Request

Collection of observed data

19

 JST understands the influences of river structures such as hydropower 
dam, weirs, etc. which can change flow regime of mainstream and 
tributaries of LMB. So, the relation between forest cover areas and flow 
regime may not appear. 

 However, JST believes that it is necessary to certify the no influences of 
forest area changes (or not) by science-basis in an objective manner.

Progress of Step 2

Request Data (at least)

1. Water level or discharge data at Major hydrological stations

2. Rainfall and evaporation data at Major hydrological stations

3. Term: 1986 to present (to fit land cover maps) 

4. Information about facilities incl. dams weirs [location(coordinates), 
established year, storage capacity] 

18

19
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(2) Method for finding Hot Spot 2

20

Progress of Step 2

JST would like to discuss about how to identify Hot 
Spot 2 with MRC and line agencies at this 
afternoon.

(3) Future Deforestation Scenarios

Set future (2040) forest cover areas

21

JST would like to discuss about the future 
deforestation scenarios with MRC and line agencies 
at this afternoon.

Progress of Step 2

20

21
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2. Interim Report

Progress of Step-3

22

(1) Deforestation Drivers

(2) Method for finding Hot Spot 2

Progress of Step 3

(1) Deforestation Drivers

Current condition of forest in Mekong river basin 

23
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(1) Deforestation Drivers

Forest area change  in Cambodia 

24
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0
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0
0
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2009-2013
SLC：
2.45million Ha

1996-2012
ELC：
2.02million Ha

2012：Order on the Measures to Strengthen and Increase the 
Effectiveness of the Management of Economic Land Concessions(ELC)

2014：Inter-Ministerial Proclamation on the Strengthening of Economic 
Land Concessions Management 

Cambodia Forest Cover 2014

Forest area change in Cambodia

Progress of Step 3-1

2006

2010

2014

(1) Deforestation Drivers

Deforestation drivers and challenges in Cambodia 
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(1) Deforestation Drivers

Forest area change  in Cambodia 

26

✓ Logging activities (commercial logging, unauthorized logging,
unsustainable harvesting)

✓ Unsustainable harvesting of non-timber products
✓ Infrastructure development
✓ Encroachment of forest land
✓ Rapid expansion of agriculture into forestlands
✓ Gas and Mining exploration
✓ Land grabbing

Direct drivers of deforestation

Progress of Step 3-1

Plan and Action

➢ National Forest Programme 2010-2029
➢ National REDD+ Strategy 2017-2026

(1) Deforestation Drivers

Forest area change in Lao PDR 

27
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(1) Deforestation Drivers

Deforestation drivers and challenges in Lao PDR 

28
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Progress of Step 3-1

0

500

1,000

1,500

1
9
6
1

1
9
6
4

1
9
6
7

1
9
7
0

1
9
7
3

1
9
7
6

1
9
7
9

1
9
8
2

1
9
8
5

1
9
8
8

1
9
9
1

1
9
9
4

1
9
9
7

2
0
0
0

2
0
0
3

2
0
0
6

2
0
0
9

2
0
1
2

2
0
1
5

Cassava Maize
Sugar cane Coffee
Rice Dry beans

No Rubber data

(1
,0

0
0
 h

a
)

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

1
9
6
1

1
9
6
4

1
9
6
7

1
9
7
0

1
9
7
3

1
9
7
6

1
9
7
9

1
9
8
2

1
9
8
5

1
9
8
8

1
9
9
1

1
9
9
4

1
9
9
7

2
0
0
0

2
0
0
3

2
0
0
6

2
0
0
9

2
0
1
2

2
0
1
5

(1
,0

0
0
,0

0
0
 m

3
)

Production of Industrial Round wood(FAOSAT)

Plan and action

(1) Deforestation Drivers

Forest area change in Lao PDR 

29

✓ Conversion to commercial tree plantation (6,000ha/year)
✓ Conversion to cash crop production (48,900ha/year)
✓ Pioneering shifting cultivation (57,300ha/year)
✓ Development activity (Infrastructure(1000-2000ha/year), mining(5,100-14,100ha/year), 

hydropower(13,100ha/year), etc.)
✓ Degradation of forest due to illegal logging (0.97 to 1.57 million m3 /year, 2002 to 2009)
✓ Degradation of forest from fire (pioneering shifting cultivation, and hunting)

Progress of Step 3-1

Draft of National REDD+ Strategy" (DOF, Feb. 2018), REDD_RPP(2010)

Primary drivers N C S

Agriculture expansion (pioneering, shifting, cultivation, and cash crop production) ✔ ✔
Infrastructure development (road construction, hydro-power development) ✔

Conversion of natural forest to industrial tree plantation ✔

Illegal logging ✔ ✔ ✔

➢ Forestry Strategy to the year 2020 of the Lao PDR (Jul.2005)
➢ Revised Draft NATIONAL REDD+ STRATEGY (Feb.2018)

Direct drivers of deforestation

28

29
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(1) Deforestation Drivers

Deforestation drivers in Thailand 
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Progress of Step 3-1

(1) Deforestation Drivers

Deforestation drivers and challenges in Thailand

31

Production of biomass energy(FAOSAT)

Relation between forest land and agricultural land(FAOSAT)
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(1) Deforestation Drivers

Deforestation drivers in Thailand 

32

✓ Encroachment (conversions of natural forest area to commercial monoculture 
agriculture and other investments concerning, food and energy crops, forest 
plantations and tourism resorts)

✓ Infrastructure development
✓ Mining
✓ Forest Fire

Direct drivers of deforestation

Progress of Step 3-1

Plan and action

➢ National forest policy(1985)
➢ Master Plan for Forest Resources Protection and Sustainable

Management(2014-2024)

(1) Deforestation Drivers

Deforestation drivers in Viet Nam 

33
Forest area of Viet Nam (FRL Report 2016)
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Progress of Step 3-1
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(1) Deforestation Drivers

Deforestation drivers and challenges in Viet Nam

34
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(1) Deforestation Drivers

Deforestation drivers in Viet Nam 

35

✓ Expansion of agricultural land due to a demand of domestic
and international market

✓ Unsustainable wood extraction, including illegal logging;
and,

✓ Forest fires (incidence is decreasing).
✓ Costal Erosion(Mangrove)

Direct drivers of deforestation

Progress of Step 3-1

Plan and action
➢ Forestry Development Strategy 2006-2020
➢ National Action programme on the REDD+ by 2030 (Apr.2017)

20101995 2000 2005

34
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(1) Deforestation Drivers

36

Forest area change of Myanmar
(FRL Report 2018)

Deforestation drivers in Myanmar
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Forest area change in Myanmar

(1) Deforestation Drivers

Deforestation drivers and challenges in Myanmar

37

Production of biomass energy(FAOSAT)

Relation between forest land and agricultural land(FAOSAT)

0

10

20

30

40

1
9
6
1

1
9
6
4

1
9
6
7

1
9
7
0

1
9
7
3

1
9
7
6

1
9
7
9

1
9
8
2

1
9
8
5

1
9
8
8

1
9
9
1

1
9
9
4

1
9
9
7

2
0
0
0

2
0
0
3

2
0
0
6

2
0
0
9

2
0
1
2

2
0
1
5

百
万

Total Cassava

Maize Rubber, natural

Sugar cane Beans

Coffee Rice

Forest Area Sesami

(1
,0

0
0
,0

0
0
 h

a
)

0

50

100

150

200

250

300

350

400

0

5

10

15

20

25

30

35

40

45

1
9
6
1

1
9
6
5

1
9
6
9

1
9
7
3

1
9
7
7

1
9
8
1

1
9
8
5

1
9
8
9

1
9
9
3

1
9
9
7

2
0
0
1

2
0
0
5

2
0
0
9

2
0
1
3

2
0
1
7

Wood Fuel（m3）

Wood charcoal(t)

(1
,0

0
0
,0

0
0
 m

3
)

(1
,0

0
0
t)

Progress of Step 3-1

0

1

2

3

4

1
9
6
1

1
9
6
4

1
9
6
7

1
9
7
0

1
9
7
3

1
9
7
6

1
9
7
9

1
9
8
2

1
9
8
5

1
9
8
8

1
9
9
1

1
9
9
4

1
9
9
7

2
0
0
0

2
0
0
3

2
0
0
6

2
0
0
9

2
0
1
2

2
0
1
5

(1
,0

0
0
,0

0
0
 h

a
)

Cassava
Maize
Rubber, natural
Sugar cane
Beans
Coffee
Sesami

0

1

2

3

4

5

6

7

1
9
6
1

1
9
6
4

1
9
6
7

1
9
7
0

1
9
7
3

1
9
7
6

1
9
7
9

1
9
8
2

1
9
8
5

1
9
8
8

1
9
9
1

1
9
9
4

1
9
9
7

2
0
0
0

2
0
0
3

2
0
0
6

2
0
0
9

2
0
1
2

2
0
1
5

(1
,0

0
0
,0

0
0
 m

3
)

36

37



20

(1) Deforestation Drivers

38

Direct drivers of deforestation

Deforestation drivers in Myanmar

Sector Direct Drivers

Forestry

sector

Over exportation of forest timber (legal-illegal)

Over harvesting of wood biomass as a source of energy

Unstable of pioneering, shifting, cultivation

Forest fires

Over-grazing

Storms

Pests

Outside of

forestry

sector

Expansion of agriculture (subsistence and commercial)

Mining

Hydro-power development

Infrastructure

Urbanization and resettlement

Development of aquaculture

Progress of Step 3-1

Plan and action

➢ Forestry Master Plan (2001-2030)
➢ Draft NATIONAL REDD+ STRATEGY(Mar.2018)
➢ Myanmar Reforestation and Rehabilitation Program MRFP (2017－2026)

Increasing  domestic and international demand of food, energy, timber, 
NTFPS, Mineral resources, and etc. .

Governmental

Project

Insufficient law enforcement

Luck of human resource, budget, technology etc. 

Poor, Luck of Alternative livelihood 

and energy, land, etc. .

(1) Deforestation Drivers

Structure of Deforestation and forest degradation

Local people

Domestic and

International

Company

Agricultural 
sector

Mining 
sector

Energy 
sector

Other 
sectors

Community

Forestry 
sectors

Population growth Economic Development

Forest

Insufficient public knowledge and awareness of forest conservation

Forest

Governance

Progress of Step 3-1

39
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Data Collection Survey on the Watershed Management and 
Environmental  Conservation in Mekong Basin 40

(2) Private Promotion and Business Partnership

Surrounding Environment

of Deforestation and forest degradation

Agricultural sector remains major part of the population 
while GDP of the sector remain relatively small.

Population growth Economic Development

It is quite difficult to control the voraciousness of private sectors

Increasing  domestic and international demand 
of food, energy, timber, NTFPS, Mineral resources, and etc. .

Budget for the Forest Sector is smallUnstable Livelihood

Strong incentives for cultivation Insufficient law enforcement

Progress of Step 3-1

Data Collection Survey on the Watershed Management and 
Environmental  Conservation in Mekong Basin 41

Strategy shall be taken (Draft)

1. Increase budget for forest sector

PES, REDD, Revitalizing Forest Sector like in Vietnam

2. Improve the efficiency of the forest management 
ICT technologies: GIS DB, Drones, Satellite Imagery 
sign up local rangers, Community Forestry

3. Focusing on remaining Natural Forests and Protect them
* Using IWRM for introducing PES as well as remained natural

resources as conflict management in each basin.

Insufficient law enforcement

(2) Private Promotion and Business Partnership

Progress of Step 3-1

40
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Data Collection Survey on the Watershed Management and 
Environmental  Conservation in Mekong Basin 42

Strategy shall be taken (Draft)

1. Improve the livelihood of local residents considering 

sustainability as well as tolerance against external economy. 
Promote NTFP, stimulate NGO activities especially in local
market establishment and strengthen NGOs network

2. Adding the value to their commodities
Organic farming, quality control, 

Unstable Livelihood Local residents are vulnerable to external economy, 
especially to economic fluctuations of it.

(2) Private Promotion and Business Partnership

Progress of Step 3-1

Data Collection Survey on the Watershed Management and 
Environmental  Conservation in Mekong Basin 43

Strategy shall be taken (Draft)

1.    Increase the value of the forest

PES, Basic Research on Ecosystem and Biodiversity, Eco-tourism

2.   Stimulate the incentives for preserving forest
Environmental Educations

Increase the incentives for preserving forest

1. Induce the economic activities toward more favorable 

to the forest preservation.
ESG investment with certification scheme to guarantee them,
Environmental Education, Ecotourism

Economic Schema

(2) Private Promotion and Business Partnership

Progress of Step 3-1

42
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3. Points to be considered

44

 Land Cover Maps (LCM) based on ADPC is acceptable ?

 Data request is acceptable ?

 Current condition of forest area in LMB is agreeable  ?

 Direction of countermeasures against deforestation is reasonable ?

JST would like to discuss with MRC members continuously.

45

Thank you for your attention 
and your kind cooperation.

Contact every time ! 
mekong@ctii.co.jp

44

45
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Session II: Discussion for Further Studies

“Data Collection Survey 
on the Basin Management 

and Environmental Conservation 
in Mekong River Basin”

JICA Study Team (JST)

24th January 2019

Agenda

Today’s Presentation

1

1) Relation of deforestation drivers and actual land cover 
changes;

2) Deforestation scenarios;

3) Methodology of estimation of hotspot 2; and

4) Next Steps.

0

1
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Field study points 

2

Fig- Hotspot Provinces in LMB
(from 2001 to 2014)

Country No. Province Date

Lao PDR

1 Savannakhet 05 Nov. 2018

2 Khammuane 06 Nov. 2018

3 Bolikhamxay 07 Nov. 2018

4 Vientiane(Province) 08 Nov. 2018

5 Luangprabang 21 Jan. 2019

6 Oudomxay 22 Jan. 2019

Cambodia
7 Koh Kong 30 Nov. 2018

8 Ratanakiri, Mondulkiri 9-11 Dec. 2018

Thailand

9 Lampang 30 Oct. 2018

10 Chiang Rai 31 Oct. 2018

11 Phayao 11 Nov. 2018

Viet Nam

12 Ca Mau 10 Sep. 2018

13 Can Tho 11 Sep. 2018

14 Bac Lieu 06 Dec. 2018

15 Lam Dong 12 Nov. 2018

16 Gia Lai 14 Nov. 2018

17 Kon Tum 15 Nov. 2018

Visited

Planning to Visit

(1) Relation of deforestation drivers and 
actual land cover changes

Deforestation due to Conversion of Forest to
agricultural land 

3Fig- Elevation and road network in LMB

Slash and burn and
Conversion to Coffee plantation

Kon Tum Viet Nam 

Conversion to sugar cane
Khammuane Lao PDR 

Conversion to Maize
Phayao Thailand

Conversion to rice paddy
Ca Mau Viet NamSlash and burn

Siemreap Cambodia

Conversion to cashew & rubber
Ratanakiri Cambodia

Conversion to pepper, cashew
Ratanakiri Cambodia

(1) Relation of deforestation drivers and 
actual land cover changes

2

3
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Forest degradation due to Conversion of
Natural Forest to industrial tree plantation 

4Fig- Elevation and road network in LMB

Slash and burn and
Conversion to Coffee plantation

Kon Tum Viet Nam 

Conversion to eucalyptus 
Savannakhet Lao PDR 

Costal erosion
Ca Mau Viet Nam 

Conversion to teak Plantation
Lampang Thailand

Conversion to rubber
Gia Lai Viet Nam 

Conversion to rubber Plantation
Chiang Rai Thailand

Conversion to rubber 
Savannakhet Lao PDR 

Conversion to cashew & rubber
Ratanakiri Cambodia

(1) Relation of deforestation drivers and 
actual land cover changes

Deforestation due to Conversion of Forest to
agricultural land / industrial tree plantation 

Ratanakiri 1984
North East Cambodia close to Vietnam border 

(1) Relation of deforestation drivers and 
actual land cover changes

4
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Ratanakiri 2016
North East Cambodia close to Vietnam border 

Deforestation due to Conversion of Forest to
agricultural land / industrial tree plantation 

(1) Relation of deforestation drivers and 
actual land cover changes

Wood extraction
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Fig- Land Cover Map 2010(Mekong River Commission)

Production of Industrial Round wood in Mekong river basin (FAOSAT)

Forestry 
products

Plantation 

Managementharvesting

Illegal
logging

Picture : 
UNDP Cambodia

From…

Planned
harvesting

(1) Relation of deforestation drivers and 
actual land cover changes
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Wood extraction

Mondulkir 1984
East Cambodia close to Vietnam border 

(1) Relation of deforestation drivers and 
actual land cover changes

Wood extraction

Mondulkir 2016
East Cambodia close to Vietnam border 

(1) Relation of deforestation drivers and 
actual land cover changes

8

9



6

0

20

40

60

80

100

120

1
9
6
1

1
9
6
4

1
9
6
7

1
9
7
0

1
9
7
3

1
9
7
6

1
9
7
9

1
9
8
2

1
9
8
5

1
9
8
8

1
9
9
1

1
9
9
4

1
9
9
7

2
0
0
0

2
0
0
3

2
0
0
6

2
0
0
9

2
0
1
2

2
0
1
5

百
万 Total Cambodia

Lao PDR Thailand

Viet Nam Myanmar

Wood fuel and charcoal 

10

Production of wood fuel (FAOSTAT)
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(1) Relation of deforestation drivers and 
actual land cover changes

Development activities and others

11
Costal erosion

Ca Mau Viet Nam 

Industrial development
Savannakhet Lao PDR 

Infrastructure development
Vientiane Lao PDR 

Forest fire spot
(GISTDA http://fire.gistda.or.th/)

(1) Relation of deforestation drivers and 
actual land cover changes
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Data Collection Survey on the Watershed Management and 
Environmental  Conservation in Mekong Basin 12

Development activities and others

(1) Relation of deforestation drivers and 
actual land cover changes

(2) Deforestation Scenarios

Discussion on Scenarios

13

1) Optimum Scenario

Ex. increase in forest areas up to planned goal of 2040 in all 
countries

2) Worst Scenario

Ex. decrease in forest areas up to record-low in all countries

12

13
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(2) Deforestation Scenarios

Discussion on Scenarios

14

3) Particular rate Scenario

Ex. decrease in forest areas at upper areas of LMB

(2) Deforestation Scenarios

Reference 1

15

Forest Cover Area 2001 Ratio of Deforestation
2001 -2014

14

15
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(2) Deforestation Scenarios

Reference 2

16

Correlation Ratio Hot Spot 1

(2) Deforestation Scenarios

Reference 3

17

Remaining Forest

16

17
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Utilization of MRC’s assets

18

 Since MRC has already evaluated the influences on the flow regime of 
Mekong River by climate changes and future land use/development, 
etc. in the Council Study (CS) by MRC , JST will fully utilize the outputs 
from CS for the project.

 However, this project focuses on forest management and JST would 
like to conduct sensibility analysis of deforestation by using MRC Tool 
Box.

 Concretely speaking, JST would like to estimate flow regimes of 
Mekong River under some several conditions (deforestation). JST will 
prepare the input data (HRU file) for SWAT model. JST would like to 
ask MRC to execute the calculation by using existing data set which 
have already used in CS.

(3) Methodology of estimation of hotspot 2

Expected simulation cases

19

Scenario
Level of Development for Water-related Sectors

Climate
ALU DIW FPF HPP IRR NAV

M1
Early Development  
Scenario 2007(base 
line)

2007 2007 2007 2007 2007 2007
1985-2008

M3
Planed Devlopment 
Scenario 2040

2040 2040 2040 2040 2040 2040
1985-2008

1 Case 1-0
Deforest

ation
(ideal)

2040 2040 2040 2040 2040

1985-2008
2 Case 1-1 Low: RCP 2.6
3 Case 1-2 Medium: RCP 6.0/4.5
4 Case 1-3 High: RCP 8.5
5 Case 2-0 Deforest

ation
(particul

ar)

1985-2008
6 Case 2-1 Low: RCP 2.6
7 Case 2-2 Medium: RCP 6.0/4.5
8 Case 2-3 High: RCP 8.5
9 Case 3-0

Deforest
ation
(worst)

1985-2008
10 Case 3-1 Low: RCP 2.6
11 Case 3-1 Medium: RCP 6.0/4.5
12 Case 3-3 High: RCP 8.5

(3) Methodology of estimation of hotspot 2

18

19
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Identification of Hot Spot 2

20

 JST defines Hotspot2 as areas can be influenced indirectly by 
deforestation at viewpoints of water resources management.

 JST propose to identify “Hot Spot 2” 
by comparing the hydrographs of 
baseline and that of future forest 
conditions. 

 The number of calculation points of 
SWAT model is approximately 800, 
which covers most areas of LMB.

 Analysis shall be conducted by JST.

Increase in peak 

discharge (flood risk)

Decline of base flow 

(drought risk)

Future (with deforestation)

Baseline (existing)

Time

R
iv

e
r 

fl
o
w

(3) Methodology of estimation of hotspot 2

21

Sub Basin of SWAT Model

For instance, occupancy rete of forest cover area is 
20% in SWAT model (baseline 2003).

2003 land use data

JST set future forest cover rate  considering historical 
forest cover maps and development plans in each 
member country.

If JST sets the increase rate of forest cover area as 
20% in 2040, it will be reflected to existing values of 
forest cover areas in SWAT model.

20%

24%

2040

Future forest cover rate:
20 × 1.2（+20%） ＝ 24 %
*increased by 20%

How to reflect scenarios to SWAT

20%

(3) Methodology of estimation of hotspot 2

20

21
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Additional Analysis

22

 From Hot Spot 2, areas which seems to be vulnerable particularly shall 
be selected and JST will analyze the detail impact by deforestation 
using RRI Model, if needed.

Schematic Diagram of RRI Model

http://www.icharm.pwri.go.jp/research/rri/rri_top.html

: Calculation points of SWAT Model

Time

D
is

ch
a
rg

e
 (
m

3
/s

)

Existing

(MRC already has)

After deforestation

(Calculate in this study)

Employ RRI model 
and evaluate flood 
inundation areas, etc.

: Sub basins of SWAT Model

(3) Methodology of estimation of hotspot 2

3. Points to be considered

23

 Trigger of deforestation (=drivers) is agreeable  ?

 Deforestation scenario in 2040 is OK ?

 Methodology of finding “Hot Spot 2” is feasible for MRC ?

 Direction of countermeasures against deforestation is reasonable ?

JST would like to discuss with MRC members continuously.

22

23

http://www.icharm.pwri.go.jp/research/rri/rri_top.html
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24

Thank you for your attention 
and your kind cooperation.

Contact every time ! 
mekong@ctii.co.jp

24

mailto:mekong@ctii.co.jp
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Mekong River Commission (MRCS) 

and 

Japan International Cooperation Agency (JICA) 

Agenda 

The Regional Wrap-up Seminar on Reviewing the Draft Final Study Report on 

Data Collection Survey on the Basin Management and Environmental Conservation in 
Mekong River Basin 

26th July 2019 at MRCS Office, Vientiane, Lao PDR 

1. Background 

During the 8th top-level meeting among Japan and Mekong countries on 7th September 2016, Mr. 
Shinzo Abe, the Japanese Prime Minister, announced the commencement of a survey for the 
environmental conservation program on Mekong River Watershed. The first phase of the 
program focuses on the data collection survey for the development of forest cover map in the 
basin and recommends policy for forest preservation. 

Under this Japan-Mekong Cooperation, the Mekong River Commission (MRC) and Japan 
International Cooperation Agency (JICA) have co-implemented the new initiative on “Data 
Collection Survey on the Basin Management and Environmental Conservation in Mekong River 
Basin” Project which includes 4 Member Countries (MCs) and Myanmar. The Project 
implements from December 2017 to September 2019. The objectives of this Project are to: (1) 
understand the existing condition of forest preservation; (2) clarify the issues on forest 
management and preservation; and (3) propose the effective countermeasures as policy 
recommendations for basin management in the Mekong River. The expected outputs are; (i) the 
basic information for forest management are collected and reviewed; (2) the environmental 
impacts by climate changes and the historical changes of forest resources are studied and (iii) the 
best practices for basin management in the Mekong River are recommended. 

On 22nd June 2016, the regional kick-off seminar was held in cooperation with the Mekong River 
Commission Secretariat (MRCS) and the Member Countries (MCs), in order to present and 
discuss the project details and work plan with the National Mekong Committees (NMCs) and 
relevant line agencies. After the seminar, the inception report was finalized and JST commenced 
practical activities. To prepare the study report, the JST, with the coordination of MRCS and the 
respective NMCs, had conducted the interview sessions with relevant line agencies of the MCs 
during August to November 2018. Results from these interview sessions were used for further 
improvement of information gaps and development of the study report. 
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Later, on 24th January 2019, MRCS ED conducted the Regional Interim Workshop to present the 
progress of project activities and outputs by the JST and discuss about the further activities for 
forest management in Lower Mekong Basin (LMB) region. Results from the discussions and 
feedbacks and suggestions from the Workshop were collected for further preparation of the Draft 
Final Study Report of the Project. 

This Regional Wrap-up Seminar aims to present and discuss the Draft Final Study Report which 
was prepared by the JST. Results of the discussion will be gathered for further improvement and 
finalization of the Study Report. 

2. Objectives of the Workshop 

The objectives of the Regional Wrap-up Seminar on Reviewing the Draft Final Study Report on 
Data Collection Survey on the Basin Management and Environmental Conservation in Mekong 
River Basin are to: 

 Report the draft output of project activities; 
 Present and discuss the Draft Final Study Report; and 
 Discuss possible projects and programs promoting forest conservation and management  

in Lower Mekong Basin (LMB) region with MRCs, NMCs and relevant national line 
agencies. 

3. Expected Outputs 

The expected outputs from the Seminar are as follows: 

 The Draft Final Study Report was presented and discussed. Suggestions and feedbacks 
were made for further improvement and finalization of the Report; 

 The Project outputs were presented and discussed for better understanding; and 
 Possible projects and programs promoting forest conservation and management in Lower 

Mekong Basin (LMB) region were discussed and lessons learnt were shared among the 
MRCS, NMCs and relevant line agencies. 
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4. Agenda 

Time Activities 
09.00-09.30 Registration  Facilitated by MRCS ED Staff 

09.30-09.40 Opening Remarks 

By Dr. So Nam, Officer-in-Charge and Chief Environmental Management 
Officer, MRCS ED and 

Mr. Kazunobu Suzuki, Director of Global Environmental Department,  
JICA Head Office 

Session I: Report on the Whole Study 

09:40-10:45 Presentation on Draft Final Study Report 

1) Outline of the study; 

2) Preliminary Analysis; 

3) Grasp of Present Condition and Issues in Mekong Basin 

4) Approach against Issues 

By the JICA Study Team 

10:45-11:00 Tea and coffee break 

11:00-12.00 Discussions on the Draft Final Study Report 

Facilitated by Dr. So Nam, Chief Environmental Management Officers, MRCS 
ED 

12.00-13.30 Lunch break 

Session II: Discussion for Further Activities 

13.30-14.30 Presentation on further activities for watershed and forest management in the LMB 
region  

1) Recommendations for watershed management; 

2) Recommendation for forest preservations; 

By the JICA Study Team 

14.30-14.45 Tea and coffee break 

14.45-16.00 Discussions on further study and activities for watershed and forest management in 
the LMB region 

Facilitated by Dr. So Nam, Chief Environmental Management Officers, MRCS 
ED 

16.00-16.30 Wrap-up and Next Steps  By MRCS ED and the JICA Study Team 
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Title The Regional Wrap-up Seminar 

on the Data Collection Survey on the Basin Management and Environmental Conservation in 
Mekong River Basin 

Date / Time 26th July 2019 (Fri) / 9:30 ~ 17:00 

Venue MRC Conference Room, Vientiane, Lao P.D.R 

Participants 【Cambodia】3 members 

【Lao PDR】4 members 

【Thailand】3 members 

【Viet Nam】3 members 

【Myanmar】1 member 

【Stakeholder】1 member 

【MRCS】7 members 

【JICA】3 members 

【JICA Study Team (JST)】6 members 

Agenda and 
Topics 

1. Opening Remarks 

2. Session 1: Report on the Whole Study 

3. Session 2: Discussion for Further Activities 

4. Closing Remarks 

 

 

Main Items discussed 

1. Opening Remarks 

Opening Remarks was announced by Dr. So Nam, Chief Environmental Management Officer, MRCS ED and 
Mr. Kazunobu Suzuki, Director, Forestry and Nature Conservation Group, Global Environment Department, 
JICA. 

 

2. Session I: Report on the Whole Study 

The summary of the Draft Final Report was presented by JST and contents were discussed with the following 
key suggestions and comments. 

 The word of “Tree cover” is used for forest cover because plantation and agroforestry are counted as forest. 

 Impact and relation between deforestation and rainfall should be analyzed. 

 Agroforestry may have opportunity for mitigation of deforestation according to Thai experience.  

 Sediment data couldn’t be collected so that impact of sediment couldn’t be input to the river basin model. 
Analysis of relation between forest cover and sediment flow is important so that sediment data should be 
collected in the future. 

 Classifying of natural forest and plantation is not be conducted because of difference of forest definition 
each country. However, that classifying is needed for deep analysis in the future.  

 Existing data collected by JST should be given to MRC and MRC should continue to collect data. 
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Main Items discussed 

 There are some areas that have few runoff volume. This data is belonged in MRC so JST will ask it to MRC.  

 

3. Discussion for Further Activities 

The Further Activities regarding to hydrological analysis, forest reduction and private cooperation were presented 
by JST and opportunity for future activities was discussed with the following key suggestions and comments. 

 Water quality in Mekong river is getting worse by chemical fertilizer and industry waste water from city. 
Monitoring and identifying of source should be implemented. Establishment of monitoring points shall be 
requested. 

 Study for sediment flow should be implemented. 

 Capacity building for the river basin management will be requested. 

 Relation between deforestation and hydropower installation should be payed more attention. 

 Feasibility analysis for forest cover and hydrological mapping should be continued. 

 

4. Closing Remarks 

Wrap-up of this seminar was shared by Dr. So Nam, Chief Environmental Management Officer, ED, MRC. 
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Photos 

  
Open Remarks by Dr. So Nam, MRC Opening Remarks by Dr. Suzuki Kazunobu, JICA 

  
Presentation of Whole Study by JST Presentation of Whole Study by JST 

  

Presentation of Whole Study by JST Presentation of Whole Study by JST 

  

Presentation of Further Activities by JST Presentation of Further Activities by JST 

End of Documents 
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. 


Th

e 
ag

ric
ul

tu
ra

l d
ev

el
op

m
en

t m
ay

 h
av

e 
an

ot
he

r a
dv

an
ta

ge
 s

uc
h 

th
at

 
it 

w
ill 

ha
ve

 th
e 

m
ar

gi
na

l a
dv

er
se

 im
pa

ct
s 

on
 th

e 
na

tu
ra

l c
on

di
tio

ns
 o

f 
th

e 
LM

B.
 ( N

ot
e:

 th
e 

ag
ric

ul
tu

re
 c

he
m

ica
ls 

an
d 

fe
rti

liz
er

s 
us

ed
 fo

r t
he

 
ag

ric
ul

tu
re

 c
on

ta
in

s t
he

 p
ot

en
tia

l r
isk

 o
f p

ol
lu

tin
g 

th
e 

riv
er

 w
at

er
 

qu
ali

ty
 o

f M
ek

on
g 

Ri
ve

r. 
Ho

we
ve

r, 
th

e 
ris

k 
ha

s n
ot

 b
ee

n 
co

nf
irm

ed
 in

 
th

e 
pr

ev
io

us
 re

lev
an

t s
tu

di
es

 y
et

)

(1
) R

ec
om

m
en

da
tio

ns
 fo

r f
ut

ur
e 

w
at

er
sh

ed
 

m
an

ag
em

en
t

St
ep

 4
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2.
 S

ec
ur

in
g 

Fo
od

 S
ec

ur
ity

 o
f t

he
 L

M
B


W

hi
le

 th
e 

po
pu

la
tio

n 
de

pe
nd

en
t o

n 
th

e 
ag

ric
ul

tu
re

 in
 th

e 
LM

B 
w

ill 
gr

ad
ua

lly
 

in
cr

ea
se

 ta
ki

ng
 th

e 
de

m
og

ra
ph

y 
of

 th
e 

m
em

be
r c

ou
nt

rie
s 

of
 L

M
R 

in
to

 a
cc

ou
nt

. 


He
nc

e,
 th

e 
m

em
be

r c
ou

nt
rie

s 
of

 th
e 

LM
B 

w
ou

ld
 b

e 
re

qu
ire

d 
to

 re
vie

w
 a

gr
icu

ltu
ra

l 
ar

ea
 e

xp
an

sio
n 

po
lic

ie
s 

in
 d

ue
 c

on
sid

er
at

io
n 

of
 s

ec
ur

in
g 

th
e 

fo
od

 s
ec

ur
ity

 o
f t

he
 

LM
B 

to
ge

th
er

 w
ith

 th
e 

ag
ric

ul
tu

ra
l e

co
no

m
ic 

vi
ab

ilit
y 

an
d 

th
e 

av
ai

la
bl

e 
la

bo
r 

fo
rc

es
 fo

r t
he

 a
gr

icu
ltu

re
 s

ec
to

r i
n 

th
e 

fu
tu

re
.


De

sp
ite

 th
e 

im
po

rta
nt

 ro
le

 o
f 

th
e 

ag
ric

ul
tu

ra
l d

ev
el

op
m

en
t f

or
 

th
e 

LM
B,

 th
e 

ag
ric

ul
tu

ra
l 

de
ve

lo
pm

en
t w

ou
ld

 g
ra

du
al

ly
 

de
cli

ne
 in

 th
e 

fu
tu

re
 d

ue
 to

 th
e 

lim
it 

of
 th

e 
av

ai
la

bl
e 

la
nd

 a
nd

 
la

bo
r f

or
ce

s 
fo

r a
gr

icu
ltu

re

(1
) R

ec
om

m
en

da
tio

ns
 fo

r f
ut

ur
e 

w
at

er
sh

ed
 

m
an

ag
em

en
t

St
ep

 4
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3.
 S

ec
ur

in
g 

W
at

er
 S

ec
ur

ity
 o

f M
ek

on
g 

Ri
ve

r


Ac

co
rd

in
g 

to
 th

e 
re

su
lt 

of
 w

at
er

 q
ua

lit
y 

m
on

ito
rin

g 
by

 M
RC

, t
he

 a
nn

ua
l a

ve
ra

ge
 

co
nc

en
tra

tio
n 

va
lu

e 
of

 T
-P

 o
f L

M
B 

w
as

 0
.0

58
m

g/
L 

in
 2

00
0,

 w
hi

le
 th

e 
va

lu
e 

in
 

20
14

 h
ig

hl
y 

in
cr

ea
se

d 
to

 0
.1

3m
g/

L,
 w

hi
ch

 h
as

 a
lre

ad
y 

be
yo

nd
 th

e 
th

re
sh

ol
d 

va
lu

e.
1.

40

1.
20

1.
00

0.
80

0.
60

0.
40

0.
20

0.
00

Total Phosphus  (mg/L)

St
at

io
n 

N
o.


Th

e 
hi

gh
 c

on
ce

nt
ra

tio
n 

va
lu

es
 o

f T
-P

 
m

on
ito

re
d 

in
 L

M
B 

in
 2

00
4 

su
gg

es
ts

 th
at

 
th

e 
riv

er
 h

as
 b

ee
n 

so
m

ew
ha

t p
ol

lu
te

d 
by

 th
e 

do
m

es
tic

/in
du

st
ria

l w
as

te
w

at
er

 
an

d/
or

 th
e 

ag
ric

ul
tu

ra
l c

he
m

ica
ls.

  


M
or

eo
ve

r, 
th

e 
la

rg
e 

in
cr

em
en

t o
f 

co
nc

en
tra

tio
n 

va
lu

es
 o

f T
-P

 fr
om

 2
00

0 
to

 2
01

4 
su

gg
es

ts
 th

at
 th

e 
po

llu
tio

n 
of

 
riv

er
 w

at
er

 is
 g

et
tin

g 
w

or
se

 y
ea

r b
y 

ye
ar

.

(1
) R

ec
om

m
en

da
tio

ns
 fo

r f
ut

ur
e 

w
at

er
sh

ed
 

m
an

ag
em

en
t

St
ep

 4
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3.
 S

ec
ur

in
g 

W
at

er
 S

ec
ur

ity
 o

f M
ek

on
g 

Ri
ve

r


M

RC
 e

st
im

at
ed

 a
bo

ut
 8

2%
 o

f t
he

 in
ha

bi
ta

nt
 in

 C
am

bo
di

a 
an

d 
55

%
 in

 L
ao

 
PD

R 
us

e 
th

e 
ra

w
 w

at
er

 o
f t

he
 M

ek
on

g 
Ri

ve
r f

or
 d

rin
ki

ng
. C

on
sid

er
in

g 
su

ch
 

w
at

er
 u

se
 o

f t
he

 M
ek

on
g 

Ri
ve

r a
nd

 th
e 

ag
gr

av
at

io
n 

of
 th

e 
riv

er
 w

at
er

 q
ua

lit
y, 

th
e 

ho
lis

tic
 w

at
er

 q
ua

lit
y 

m
an

ag
em

en
t o

f L
M

B 
w

ou
ld

 b
e 

in
di

sp
en

sa
bl

e 
to

 
pr

om
ise

 th
e 

w
at

er
 s

ec
ur

ity
 fo

r t
he

 in
ha

bi
ta

nt
s 

in
 th

e 
LM

B.
  


M

RC
 h

as
 a

lre
ad

y 
ex

am
in

ed
 th

e 
im

pa
ct

s 
of

 th
e 

do
m

es
tic

/in
du

st
ria

l 
w

as
te

w
at

er
 o

n 
th

e 
w

at
er

 q
ua

lit
y 

of
 M

ek
on

g 
Ri

ve
r. 

Ho
w

ev
er

, t
he

 S
tu

dy
 d

id
 

no
t c

ap
tu

re
 th

e 
im

pa
ct

s 
of

 th
e 

ag
ric

ul
tu

ra
l c

he
m

ica
ls 

an
d 

fe
rti

liz
er

, w
hi

ch
 a

re
 

la
rg

el
y 

in
cr

ea
sin

g 
as

 th
e 

ric
e 

pr
od

uc
tio

n 
in

cr
ea

se
. 


Ac

co
rd

in
gl

y, 
th

e 
co

m
pr

eh
en

siv
e 

w
at

er
 q

ua
lit

y 
m

an
ag

em
en

t w
ou

ld
 n

ee
d 

th
e 

ap
pr

oa
ch

 to
 th

e 
w

ho
le

 m
aj

or
 p

ol
lu

ta
nt

 s
ou

rc
es

 in
clu

di
ng

 th
e 

do
m

es
tic

/in
du

st
ria

l w
as

te
w

at
er

 a
s 

w
el

l a
s 

th
e 

ag
ric

ul
tu

ra
l c

he
m

ica
ls 

an
d 

ot
he

r m
aj

or
 p

oi
nt

/n
on

-p
oi

nt
 p

ol
lu

ta
nt

 s
ou

rc
es

, i
f a

ny
.

(1
) R

ec
om

m
en

da
tio

ns
 fo

r f
ut

ur
e 

w
at

er
sh

ed
 

m
an

ag
em

en
t

St
ep

 4
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4.
 A

da
pt

at
io

n 
of

 C
lim

at
e 

Ch
an

ge
s


A

m
on

g 
th

e 
th

re
e 

sc
en

ar
io

s,
 th

e 
C

3 
(d

ry
er

 c
lim

at
e 

ch
an

ge
) 

w
ill

 c
au

se
 th

e 
se

ve
re

st
 d

ro
ug

ht
 a

ss
oc

ia
te

d 
w

ith
 th

e 
le

as
t p

re
ci

pi
ta

tio
n 

an
d 

th
e 

la
rg

es
t 

re
du

ct
io

n 
of

 a
gr

ic
ul

tu
ra

l p
ro

du
ct

s.
 


T

he
 d

ro
ug

ht
 in

 th
e 

sc
en

ar
io

 C
3 

w
ill

 a
ls

o 
si

gn
ifi

ca
nt

ly
 lo

w
er

 th
e 

w
at

er
 le

ve
l o

f t
he

 
To

nl
e 

S
ap

 d
ep

riv
in

g 
th

e 
ha

bi
ta

ts
 o

f a
qu

at
ic

 li
fe

. O
n 

th
e 

ot
he

r 
ha

nd
, t

he
 C

2 
(w

et
te

r 
cl

im
at

e)
 w

ill
 in

cr
ea

se
 fr

eq
ue

nc
y 

of
 fl

oo
d 

oc
cu

rr
en

ce
s,

 th
e 

flo
od

 p
ea

ks
 

an
d 

th
e 

flo
od

 d
ur

at
io

n 
ca

us
in

g 
th

e 
se

ve
r 

flo
od

 d
am

ag
e 

es
pe

ci
al

ly
 in

 th
e 

LM
B

. 


T

he
 m

os
t v

ul
ne

ra
bl

e 
ar

ea
s 

to
 b

ot
h 

th
e 

dr
ou

gh
t a

nd
 th

e 
flo

od
 w

ill
 e

m
er

ge
 in

 th
e 

flo
od

pl
ai

n 
in

 a
nd

 a
ro

un
d 

To
le

 S
ap

 L
ak

e 
in

 C
am

bo
di

a 
an

d 
th

e 
M

ek
o

ng
 D

el
ta

 in
 

V
ie

tn
am

. T
he

 M
ek

on
g 

D
el

ta
 is

 a
ls

o 
su

ffe
re

d 
fr

om
 th

e 
se

ve
re

 s
al

in
ity

 in
tr

us
io

n 
du

rin
g 

a 
dr

y 
se

as
on

.

(1
) R

ec
om

m
en

da
tio

ns
 fo

r f
ut

ur
e 

w
at

er
sh

ed
 

m
an

ag
em

en
t

St
ep

 4
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4.
 A

da
pt

at
io

n 
of

 C
lim

at
e 

Ch
an

ge
s


T

he
 c

lim
at

e 
ch

an
ge

s,
 e

sp
ec

ia
lly

 c
ha

ng
es

 o
f r

ai
nf

al
l a

nd
 s

ea
 le

ve
l r

is
e 

w
ill

 b
e 

re
la

tiv
el

y 
sl

ow
 a

nd
 h

ig
hl

y 
un

ce
rt

ai
n.

 T
he

 c
lim

at
e 

ch
an

ge
s 

w
ill

 a
ls

o 
ha

ve
 th

e 
tr

an
sb

ou
nd

ar
y 

in
flu

en
ce

s 
th

ro
ug

ho
ut

 a
ll 

m
em

be
r 

co
un

tr
ie

s 
of

 th
e

 L
M

B
, 

w
he

re
by

 th
e 

cl
im

at
e 

ch
an

ge
 a

da
pt

at
io

ns
 fo

r 
th

e 
m

em
be

r 
co

un
tr

ie
s 

w
ill

 c
lo

se
ly

 
in

te
rr

el
at

es
 e

ac
h 

ot
he

r. 
 F

ro
m

 th
es

e 
po

in
ts

 o
f v

ie
w

, t
he

 p
la

n 
fo

r 
th

e 
cl

im
at

e 
ad

ap
ta

tio
ns

 fo
r 

th
e 

LM
B

 w
ill

 n
ee

d 
to

 b
e 

fo
rm

ul
at

ed
 a

nd
 im

pl
em

en
te

d 
ba

se
d 

on
 

th
e 

co
m

m
on

 c
on

ce
pt

s 
an

d 
st

ra
te

gi
es

 o
f t

he
 m

em
be

r 
co

un
tr

ie
s 

of
 t

he
 L

M
B

.  
H

en
ce

, h
ig

hl
ig

ht
ed

 is
 th

e 
M

ek
on

g 
A

da
pt

at
io

n 
an

d 
S

tr
at

eg
y 

P
la

n 
(M

A
S

A
P

),
 

w
hi

ch
 w

as
 jo

in
tly

 d
ev

el
op

ed
 b

y 
th

e 
m

em
be

r 
co

un
tr

ie
s 

of
 th

e 
LM

B
.


T

he
re

 is
 a

 n
ee

d 
to

 c
on

fr
on

t t
he

 im
pa

ct
s 

of
 c

lim
at

e 
ch

an
ge

s 
at

 n
at

io
na

l, 
re

gi
on

al
 

an
d 

in
te

rn
at

io
na

l l
ev

el
s 

th
ro

ug
h 

a 
co

or
di

na
te

d 
w

ay
. T

he
 M

A
S

A
P

 s
et

s 
ou

t t
he

 
st

ra
te

gi
c 

pr
io

rit
ie

s 
an

d 
ac

tio
ns

 a
t b

as
in

 le
ve

l t
hr

ou
gh

 w
hi

ch
 M

R
C

 c
an

 c
on

tr
ib

ut
e 

to
 a

dd
re

ss
in

g 
cl

im
at

e 
ch

an
ge

 r
is

ks
 a

nd
 s

tr
en

gt
he

n 
ba

si
n 

w
id

e 
re

si
lie

nc
e.

 

(1
) R

ec
om

m
en

da
tio

ns
 fo

r f
ut

ur
e 

w
at

er
sh

ed
 

m
an

ag
em

en
t

St
ep

 4
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16

Fu
tu

re
 E

xp
ec

te
d 

Ac
tiv

iti
es

(1
) R

ec
om

m
en

da
tio

ns
 fo

r f
ut

ur
e 

w
at

er
sh

ed
 

m
an

ag
em

en
t

St
ep

 4

F
or

 th
e 

im
pl

em
en

ta
tio

n 
of

 e
ffe

ct
iv

e 
w

at
er

sh
ed

 m
an

ag
em

en
t i

n 
LM

B
, 

im
pl

em
en

ta
tio

n 
of

 fo
llo

w
in

g 
st

ud
ie

s 
ar

e 
re

co
m

m
en

de
d.


S

tu
dy

on
th

e
riv

er
se

di
m

en
t

sy
st

em
in

Lo
w

er
M

ek
on

g
B

as
in

in
cl

ud
in

g
im

pr
ov

em
en

t
of

th
e

be
dl

oa
d

m
on

ito
rin

g;
ris

k
an

al
ys

is
re

ga
rd

in
g

ba
nk

er
os

io
n

an
d

co
as

ta
le

ro
si

on
at

th
e

do
w

ns
tr

ea
m

co
un

tr
ie

s,
et

c.


S

tu
dy

on
im

pr
ov

em
en

t
of

w
at

er
en

vi
ro

nm
en

t
pl

an
in

LM
B

in
cl

ud
in

g
th

e
im

pr
ov

em
en

t
of

w
at

er
qu

al
ity

m
on

ito
rin

g;
th

e
es

tim
at

io
n

of
co

nt
am

in
at

io
n

lo
ad

s
by

po
in

ts
ou

rc
e

an
d

pl
an

e
so

ur
ce

;p
re

se
rv

at
io

ns
of

w
et

la
nd

,e
tc

.


S

tu
dy

on
en

vi
ro

nm
en

ta
li

m
pa

ct
s

by
ba

si
n

de
ve

lo
pm

en
t

in
Lo

w
er

M
ek

on
g

B
as

in
in

cl
ud

in
g

re
-e

va
lu

at
io

ns
of

hy
dr

op
ow

er
da

m
,

cl
im

at
e

ch
an

ge
,

ag
ric

ul
tu

ra
l

de
ve

lo
pm

en
t,

et
c.


H

yd
ro

-m
et

da
ta

co
lle

ct
io

n
an

d
st

or
ag

e
in

th
e

da
ta

ba
se

of
M

R
C

to
ve

rif
y

th
e

si
m

ul
at

io
n

m
od

el
ba

se
d

on
th

e
re

ce
nt

ob
se

rv
ed

da
ta

;
ne

w
in

st
al

la
tio

n
of

hy
dr

o-
m

et
st

at
io

ns
in

LM
B

,e
tc

.

（
2）

Pr
op
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st
 M
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em
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t
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h 
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Pr

oc
ur

em
en

t o
f F

un
d


St

re
ng

th
en

 o
f M

on
ito

rin
g 

in
 th

e 
LM

B 
le

ve
l


In

vo
lvi

ng
 P

riv
at

e 
Se

ct
or


Sp

re
ad

 a
nd

 in
tro

du
ct

io
n 

of
 E

co
 D

RR


St
re

ng
th

en
in

g 
of

 fo
re

st
ry

 in
 th

e 
LM

B


Su
st

ai
na

bl
e 

En
er

gy
 u

se

（
2）

Pr
op

os
al

 o
f E

ff
ec

tiv
e 

Fo
re

st
 M

an
ag

em
en

t
St

ep
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Pr
oc

ur
em
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t o
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un

d 
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Ea

ch
 L

M
B 

co
un

try
 is

 w
or

ki
ng

 to
 d

ev
el

op
 p

ol
ici

es
 a

nd
 p

ro
gr

am
s,

 
st

re
ng

th
en

 e
nf

or
ce

m
en

t, 
an

d 
pr

om
ot

e 
fie

ld
 a

ct
iv

iti
es

 fo
r s

us
ta

in
ab

le
 

fo
re

st
 m

an
ag

em
en

t


Ja
pa

n 
an

d 
ot

he
r i

nt
er

na
tio

na
l p

ar
tn

er
 h

av
e 

w
id

el
y 

su
pp

or
te

d 
th

es
e 

po
lic

y 
de

ve
lo

pm
en

t a
ct

iv
iti

es
. 


Th

e 
fu

nd
s 

to
 c

ar
ry

 o
ut

 th
es

e 
ac

tiv
iti

es
, h

ow
ev

er
, a

re
 in

 s
ho

rt 
su

pp
ly,

 
w

hi
ch

 w
ill 

m
ak

e 
it 

di
ffi

cu
lt 

to
 a

ch
ie

ve
 a

ll 
of

 th
e 

ac
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