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MEETING THE NEEDS                   KEEPING THE BALANCE

Principles (1)

MRC Council, Joint Committee, 

Secretariat 

NMC Secretariats 

Line agencies

Dialogue Partners (China and 

Myanmar)

Development Partners 

Regional Organizations

Private Developers, consulting 

firms 

Scientific and research 

institutes 

NGOs, CSOs 

The MRC recognizes that stakeholder contribution to decision-making is fundamental to 

achieving sustainable, equitable and lasting solutions. 

The quality of decisions can be improved and made more transparent and accountable by 

the inclusion of a broad range of stakeholders who can bring important knowledge and 

perspectives to the process. 
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Principles (2)

Stakeholder engagement is 
important in all MRC’s key 
documents including the 1995 
Mekong Agreement and its 
Procedures, the Rules of 
Procedure of the Council of the 
MRC, the Rules of Procedure of 
the Joint Committee of the 
MRC, Basin Development 
Strategy and Strategic Plan. 
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Objectives 

To share information in a timely and regular manner to broader stakeholders for better 
understanding of the subject 

To engage in discussions with broader stakeholders in different stages of MRC work 

To provide feedbacks and recommendations from broader stakeholders for the 
consideration of MRC and/or others (in terms of planning and decision making) 

To provide feedbacks on how comments and recommendations have been addressed 
by MRC and/or others 

Not to secure endorsements or approvals of broader stakeholders on any MRC 
strategies, plans, guidelines, projects or activities. Ultimate decisions are the remit of 
the member countries through various governance mechanisms.  
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Stakeholder engagement - mechanismsMechanism 
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Public Participation

• The Statement on Public Participation was updated in 2017 to suit the current MRC core 
function context. 

• The broader stakeholder engagement is categorized into national and regional level. At 
Regional level, 07 Regional Stakeholder Forums have been organized during the current 
MRC strategic plan period (since 2016). Numerous smaller and more targeted 
engagements had been held. 

• For sectoral and technical inputs, expert groups are potential mechanism to engage 
broader stakeholders on technical discussions. There are four Expert Groups: (1) Expert 
Group on Data, Modelling and Forecasting, (2) Expert Group on Environmental 
Management, (3) Expert Group on Basin Planning, (4) Expert Group on Strategy and 
Partnership
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Regional Stakeholder Forums
• Forums serve as a platform for the MRC’s MCs and other relevant stakeholders to share 

information, discuss, provide, and exchange views and recommendations on 
reasonable and equitable use of water and related resources in the Mekong River 
system in various key MRC activities. 

• All the efforts aim to support achieving Mission of the Mekong River Commission “To 
promote and coordinate sustainable management and development of water and 
related resources for the countries' mutual benefit and the people's well-being”. 
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Basin Development Strategy

The Basin Development Strategy underscores not only the need for stronger 
cooperation between Member Countries in implementing all strategic priorities 
but also with Dialogue Partners (China and Myanmar), related regional 
cooperation frameworks and programmes (primarily ASEAN, ADB and GMS), 
and broader stakeholders ranging from other international RBOs and research 
institutes to civil society, Development Partners, and the private sector. 

Gender, climate change and cooperation are cross-cutting aspects of 

Social – Economic – Environment Dimensions in the next BDS 2021-2030
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Prior Consultation Process for Hydropower Project

Stakeholder consultations to ensure a mechanism to raise awareness and to involve 
people who will be directly and indirectly affected, as well as local and national 
government agencies, private sector / developers, the regional donor and 
academic communities, media, and the wider public represented by CSOs.

• Stakeholder engagement to enhance mutual understanding and collectively 
contribute recommendations and suggestions for minimizing and mitigating 
possible harmful effects on the environment and people at transboundary level

• Sharing accurate information

• Minimizing misunderstanding and misperceptions of powers and functions by 
any parties

• Enabling environment to deliver key messages to decision-making process



THANK YOU
One Mekong. One Spirit.
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Background – developments since the last BDS update

1. The Mekong has changed → from planning and to more 
operation and management need 

2. New actors in town →most prominent Mekong Lancang
Cooperation but also ACMECS, and a continually strengthened 
ASEAN… all working on water issues in Mekong. 

3. UN Agenda 2030 – the Global Goals – or the 17 Sustainable 
Development Goals, including a specific water goal and other 
water related goals. 

4. New/updated basin-wide strategies: Hydropower, Drought, and 
Environment 

5. State of Basin Report 2018 based on consistent Indicator 
Framework… 

Cannot be business as usual… !
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How to make sense of this? 

PLANNING

• Basin Development Strategy 

• MRC Strategic Plan 

• MRC Annual Work Plans

• National Indicative Plans 

• Sectoral and thematic strategies 
and plans: 

• Climate change (MASAP)

• Fisheries (BFMS)

• Navigation Masterplan

• Hydropower (SHDS) 

• Environment (SBEM)

• Drought (DMS) 

• Flood (FMS)

• Regional strategies and plans of 
other actors (ASEAN, MLC, GMS, 
etc)

MONITORING 

• Sustainable Development Goals, 
targets and indicators 

• MRC Indicator Framework (Mekong 
Basin Indicator Framework) with 
five dimensions and indicators 

• MRC’s Organizational M&E System 
for MRC SP and NIPs with indicators 

REPORTING 

• SDG national reports and global 
report 

• MRC State of the Basin Report for 
the Mekong basin 

• MRC Annual Hydrology, Flood 
and Drought Report 

• Other sector or thematic 
reports (water quality, EHM, 
etc)

• MRC Annual Report & Mid-Year 
Report 
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Mekong-related cooperation frameworks 
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MRC – clear inter-governmental 
mandate to “coordinate and 
promote” sustainable development 
of water and related resources in the 
Mekong basin, based on 1995 
Agreement, reaffirmed at highest 
level, in Siem Reap Declaration. 

Other cooperation frameworks –
also roles and responsibilities on 
issues relating to Mekong, including 
water, energy and environment.
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A truly integrated framework
• A truly integrated framework DOES NOT only link MRC-IF, SOBR, BDS, SP but INTEGRATE

their logics and reasons for existence 

• This framework shows the contribution of the Mekong Key Actors (MRC and others) to 
the global goals and targets (SDGs), yet with specific “priorities” and “outcomes” for the 
BDS to improve the “state of the basin” in 5-10 years

• It is good for MRC and Mekong to adopt SDGs as “Mekong goals” because of the 
endorsement at the highest level (3rd MRC Summit) and because MRC Members invest $4 
million a year and increasingly to MRC work. By using SDGs as Mekong Basin “Goals”, 
countries can better recognize and showcase MRC contributions to these global goals at 
national level. 
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Framework for 
integration of SOBR, 
BDS, SP, and WP

Siem Reap Declaration & IC key 
message: 

Joint efforts towards achieving the 
SDGs
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Progress towards achieving SDGs in the Mekong Basin

SDGs Targets
SOB 

Strategic & 
Assessment 

Indicators Status 
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The “State of Basin” is 
improved through the 
implementation of the 
BDS 

Strategic Indicators Measure the Basin Priorities

Assessment indicators measure the Basin Outcomes

EXPECTED OUTCOME

Basin Priority for Economic

INDICATOR FRAMEWORK INTERVENTION 
(RESULT CHAIN)

Economics

Social

Environment

Climate Change

Cooperation

DIMENSIONS 

St
ra

te
gi

c 
In

d
ic

at
o

rs

Basin Priority for Social

Basin Priority for Environment

Basin Priority for Climate Change

Basin Priority for Cooperation

Basin Outcomes attribute to 
Priority for Economic

INDICATOR FRAMEWORK INTERVENTION 
(RESULT CHAIN)

Economics

Social

Environment

Climate Change

Cooperation

DIMENSIONS 

Assessment 
Indicators

Basin Outcomes attribute to 
Priority for Social

Basin Outcomes attribute to 
Priority for Environment

Basin Outcomes attribute to 
Priority for Climate Change

Basin Outcomes attribute to 
Priority for Cooperation

Assessment 
Indicators

Assessment 
Indicators

Assessment 
Indicators

Assessment 
Indicators

EXPECTED OUTCOME

*There can be many outcomes under 1 priority

*There is 1 priority under each dimension

On track to achieve priority by 2030

Score moderately increasing, insufficient to attain priority

Score stagnating or increasing at less than 50% of required rate

Score decreasing

Trend information unavailable..

..

..
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A revitalized planning cycle 

State of 
the Basin

National & 
Regional 

Perspectives

Scenario 
Assessment

Basin 
Development 

Plan

Sector & 
Thematic 
Strategies 

& Plans

Implementation

Procedures

Systems

Participation

Funding 

1

2

34

5

6

Dynamic cycle, not linear sequence

BFMS, DMS, 
FMS, MASAP, 
MWT, SBEM, 
SHDS 

BDS, MRC SP, 
NIPs

SDG reports, 
SOBR, MTR

Council Study, 
Joint research, 
others

National 
policies, plans & 
strategies 



THANK YOU
One Mekong. One Spirit.
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1. Background and Purposes of State of Basin Report (1) 

• 2003, The MRC launched its first State of the Basin Report 
(SOBR)

• 2010, the second SOBR was published and built upon the 
first SOBR 2003.

• To 2015, a Status and Trends Report and a preparatory 
State of Basin Report were prepared in lieu of a full SOBR 
as contributions to the updates of the BDS 2016-2020 and 
the preparation of the SP 2016-2020. 
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1. Background and Purposes of State of Basin Report 
(2)

The purpose of the SOBR is to provide an overall picture of 
the Mekong River Basin in terms of:

❖ its ecological health and the social and economic 
circumstances of its people; and

❖the degree to which the cooperation between riparian 
countries envisaged under the 1995 Mekong Agreement 
is enhancing the conditions of the Mekong River basin 
and its people’s livelihoods and well-being. 
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2. Process of the development of Mekong State of Basin Report 2018

• It is the first time that this SOBR 2018 adopted 
the structure of newly updated MRC Indicator 
Framework (MRC-IF) and also included reviews 
of conditions within the upper basin in PR China 
and Myanmar and assess the progress of basin 
toward SDGs Indicators. 

• The MRC Secretariat, with support from four 
MCs, China and Myanmar, has spent about four 
years preparing, consulting and finalizing the full 
SOBR 2018. 

• In total, more than 60 national, regional and 
international experts have contributed to the 
drafting, consultation and finalization of the 
SOBR 2018. 
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The report is presented in 9 chapters (226 pages).

▪ Chapter 1: described the approach and methodology underpinning 
the SOBR, including an overview of the MRC Indicator Framework. 

▪ Chapter 2: introduces the Mekong Basin and describes the 
development context within which the remainder of the report is set. 

▪ In Chapters 3 to 7, the status and trends of selected water-related 
indicators in the environment, social, economic, climate change, and 
cooperation dimensions are described. 

▪ Chapters 8 provides a picture of conditions within the Lancang River 
Basin (UMB) in Myanmar and PR China, respectively. 

▪ Chapter 9: draws together conclusions on the state of the basin, 
reflects on the impact these have on the UN’s SDGs and makes 
recommendations for consideration in updating the BDS for the 
period 2021-2025/30 and the SP for 2021-2025. 

Table of Contents

1 Introduction

2 Setting and context

3 Environmental status and 
trends

4 Social Dimension 

5 Economic Dimension 

6 Climate change dimension

7 Cooperation Dimension 

8 State of the Lancang River 
Basin – Myanmar and PR 
China

9 Conclusions and 
recommendations

3. Structure of the SOB Report
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• Mainstream flows:
✓Remain compliant with PMFM requirements.
✓ Increase in dry season minimum flows.
✓Flood season flows in both the upper and lower reaches of the LMB appear to be 

declining.

• Water quality, Ecological Health and sediments
✓Generally good water quality, despite some very high individual readings for some 

parameters; but with watch points for pesticide and fertilizer use.
✓Suspended sediment concentrations at Chiang Saen have declined considerably.
✓WQM shows some very high EC mainstream readings in 2010, 2016 and 2017 –

substantially beyond thresholds affecting agriculture (salinity intrusion in the delta). 

• Environmental assets
✓Wetland decline remains a concern.
✓Channel and riparian habitat has declined.
✓Signs of over-fishing with CPUE declining and fish size getting smaller.
✓ Increased in introduced species: e.g. 14 exotic fish species
✓Forested area has improved, although questions remain about biodiversity values 

given the use of plantation forests.

4. Environmental Status and Trends
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• Living conditions and well-being the in LMB 
have improved significantly over the last fifteen 
years. 

• All countries have experienced improvements
in both access to food and nutritional 
outcomes, more extensive access to water for 
drinking and agriculture, access to basic 
sanitation, health facilities, falling mortality 
rates and increased life expectancy, and 
improved access to electricity. 

• There remains significant variation in 
performance between LMB countries largely 
reflecting the differing stages of development. 

• Sub-national variation in performance which is 
not picked up by these largely national level 
indicators is likely to be important. 

5. Status and Trends of living conditions and well-
being
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Employment in water related sectors in the LMB remains high:

• Agriculture - declining as work opportunities in other sectors 
develop.

• Capture fisheries - remains important for livelihoods.

• Tourism - important and rapidly growing source of employment.

• Poverty rate - fallen dramatically across all LMB countries. 

• Gender equality - Limited evidence on disaggregated data on 
employment in agriculture and related sectors points to small, but 
persistent, differences in male and female employment patterns.

6. Status and Trends of Employment in MRC Water and related Sectors
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The LMB and water related sectors within it continue to contribute significantly 
to the broader national and regional economy.

• Rice production important especially in the Mekong delta to national rice 
production in Vietnam.

• Hydropower production is important across the basin but particularly in 
Cambodia and Lao PDR, as are power exports from Lao PDR to Thailand. 

• Fisheries and rice production continues to be of critical importance for food 
grain and protein supply in LMB nations.

• Tourism also likely to be of growing importance – at present no LMB data 
available.

7. Overall Contributions of Basin Economy
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• The broad picture of the LMB is one of economic growth and productivity 
improvement.

• This is clear from increased production in sectors such as irrigated rice 
production and hydropower generation, as well as navigation, tourism
and fisheries.

• There remain significant difficulties with accurately estimating the 
economic contribution of natural resources such as wetlands, sand mining 
and timber forests leading to uncertainty around the values of these 
resources. 

• Enumerating flood and erosion damage remains problematic. 

• The development and expansion of hydropower and agriculture in the 
basin can be expected to have a negative impact on the economic 
productivity of some of these natural resource sectors. 

• Without better valuations for these sectors it is difficult to identify and 
properly assess these trade-offs. 

8. Overall Economic Conditions in the Basin
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9. Overall Climate Change Patterns and Response

The Mekong be affected by climate change and as response the MRC has included 
the topic in its activities (MASAP).

• To date - trends show a small increase in temperature and for precipitation no 
clear changes have been observed so far.

• Climate models - predict increased rainfall and temperature, along with greater 
variability in the hydrological regime.

• This will lead to an increase in the risk of both floods and droughts.

• In the delta, the most important factor related to flooding is expected to be sea 
level rise and Salinity intrusion.

• GHG emissions the LMB area are low but emissions are growing rapidly
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• Overall cooperation between Member Countries is positive.

• There is considerable engagement between MCs on projects, joint 
studies and investigations.

• Dialogue is frequent and focused on the range of MRC activities.

• A substantial reform agenda is being implemented with a pathway to 
self-financing, a new financial management system to increase agility 
and flexibility in expenditure, and decentralisation of activities is 
underway.

• The PNPCA process is being used. 

10. Overall Status and Trends of Cooperation in MRC 
framework

48 PNPCA notifications

5 PNPCA Prior Consultations
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11. State of the Upper Mekong River Basin in China (1)

• The UMB in China contributes approximately 18% of annual Mekong 
discharge.  

• Dam development in particular has impacted seasonal flow dynamics by
increases in dry season flows and considerable reductions of wet season flows. 

• The UMB-C reservoir cascade has substantial impact on the sediment budget 
of the Mekong River, with clear reductions of 60-70% in sediment 
concentrations. 

• Construction of dams lacking fish passage facilities, overfishing, introduction 
of exotic species and has seriously affected fish species richness in the UMB, 
with significant reductions in  fish biodiversity in China.

• Logging in China has significantly decreased due to protected area (PA) 
management. 29% of the basin holds a protected status. 
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11. State of the Upper Mekong River Basin in China (2)

• Household living conditions in the UMB of China have improved over recent years.

• Household incomes increased by 27% and 31% for urban and rural households, 
respectively over 2013-2016, as well as improved access to electricity (now at 100%) and 
access to medical facilities. 

• Extensive hydropower development has occurred in the UMB of China. The dams with an 
installed capacity of >100 MW have a total capacity of 19,285 MW (8 large dams) with a 
further increase of 63% to 31,330 MW planned (5 large). Total reservoir storage capacity is 
44 BCM and could be > 62 BCM.

• Dam development has led to a reduced water levels during the wet season and no large 
flood events on the mainstream have taken place since commissioning of the main 
cascade.

• Droughts are an increasingly serious issue in the UMB, especially in the middle section 
which supports a major part of the population.
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• Flow in Myanmar has contributed to annual Mekong Flow about 1 - 4%.

• Water quality in the Upper Mekong mainstream is generally acceptable.

• Several fish migration routes are present in the downstream areas which may 
be affected by recent dam development in the Nam Lwe sub-basin.

• Illegal logging, expansion of shifting cultivation, mining development and 
conversion to rubber monoculture continue to decimate its forests. 

• 10% of all primary forests disappeared between 2000-2016. 

• The UMB in Myanmar is one of the least developed areas of the Mekong Basin. 
Almost half of the UMB-M population lives below the poverty line, and 
education levels and literacy rates are only 43%.

12. State of the Upper Mekong River Basin in Myanmar (1)
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• Substantial parts of the population lack access to electricity (63%), safe water 
supplies (35%) or improved sanitation (36%).

• Food insecurity persists, with 32% of all children under 5 reportedly suffering 
from either moderate or severe stunting in 2010.

• The first major dam (Mongwa: 66 MW) in the UMB of Myanmar opened in 
2017 and planned further 7 dams by both Chinese and Myanmar investors.

• Local flash flood events increase in extent and severity in the UMB of 
Myanmar, due to uphill deforestation, slash-and-burn agriculture and 
conversion to rubber monoculture.

12. State of the Upper Mekong River Basin in Myanmar (2)
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The Sustainable Development Goals (SDGs) are a collection of 17 global goals 
set by the United Nations in 2015, succeeding the Millennium Development 
Goals (MDGs).

Unlike the MDGs, 
the SDG 
framework does 
not distinguish 
between 
"developed" and 
"developing" 
nations. 

13. Contribution to Sustainable Development Goals (1)
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▪ The aims and intentions of the MRC were established in 1995 under the Mekong 
Agreement, some 20 years before the SDGs were formulated. 

▪ Nevertheless, the MRC’s aims overlap many of the UN’s SDGs. 

▪ The SOBR 2018 provides a summary of how the MRC’s aims link to the SDGs.

Primary linkages are to:

- SDG 6: Clean water and sanitation

- SDG 2: Zero hunger

- SDG 7: Affordable and clean energy

- SDG 13: Climate action

- SDG 14: Life below water

- SDG 15: Life on land

13. Contribution to Sustainable Development Goals (2)
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14. Progress towards achieving SDGs in the Mekong Basin
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15. Conclusions (1)

1. Development pressures have increased as a result of growing populations 
and expanding economies. 

2. Living conditions within the basin generally are rapidly improving, this has 
come at some considerable cost to the environment. 

3. Key areas of concern are the seemingly permanent modification of 
mainstream flow regime, the substantial reduction in sediment flows due to 
sediment trapping, the continuing loss of wetlands, the deterioration of 
riverine habitats and the growing pressures on capture fisheries. 

4. At present, although temperature and sea level rise are the only discernible 
impacts of climate change within the basin thus far, MCs are actively putting 
measures in place to address the predicted future changes.
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15. Conclusions (2)

5. The use of water and natural resources within the basin is giving rise to 
substantial economic benefits. At present these are not equally shared as 
some MCs have only recently started to develop their potential. 

6. Concerns naturally exist, however, at the evident trade-offs between some of 
these developments and their negative impacts upon the environment.

7. To achieve the 1995 Mekong Agreement, the joint efforts of all parties, the 
challenges identified in this report underscore the need to further 
strengthen cooperation through enhanced basin planning and strengthened 
ties with the upstream dialogue partners. 

8. Furthermore, increased efforts are needed to find better and more cost-
effective ways for the MRC to fulfill its core function of monitoring relevant 
conditions within the basin.
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16. Summary of conclusions, challenges and recommended priority 
actions
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17. Key Recommendations

The following recommendations are made for consideration when updating the BDS 
2021-2025/30:

A. Continue and enhance monitoring of environmental conditions; (Hydrology, 
Sediment, WQ, EHM, and Fish);

B. Develop and implement a Data Acquisition and Generation Action Plan 
(DAGAP);

C. Address the problem of reduced sediment concentrations; 

D. Address the need to take urgent action to preserve and protect remaining 
environmental assets;

E. Adopt a more proactive approach to basin planning; and

F. Maintain and strengthen cooperation with Dialogue Partners and other 
stakeholders.
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18. Next Steps

1. Translate the Synthesis SOBR 2018 into 4 MCs languages;  

2. Support the MCs to organize the national stakeholder forums for 
wider dissemination of the SOBR 2018 to all relevant national 
agencies and other stakeholders for information and utilization; 
and 

3. Consider to develop the web-based application version of SOBR 
2018 for wider use.
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Objectives and scope of study

▪ To assess the role of the Lancang cascade reservoirs on downstream 
floods and droughts 

• To explore the potential for win-win upstream-downstream
collaborations

Objectives

▪ Spatial scope: mainstream section of the Lancang-Mekong River from 
Jinghong in China to Kratie in Cambodia. 

• Temporal scope: hydrological assessment considers several dry seasons 
(October to May) of specific years characterized by extreme events: (1) 
Comparative analysis of the drought of 2009-2010 and 2012-2013, (2) 
Analysis of  the extreme drought of 2015-2016, (3) Analysis of the 
respective hydrological impacts of climate variability and hydropower 
operation over the dry season of 2009-2012-2013, 2015-2016 including 
the flash flood of December 2013.

Scope of the Joint Research
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Team composition and output

Composition

Output

• Mekong River Commission Secretariat 
(MRCS)

• China Institute of Water Resources and 
Hydropower Research (IWHR)

• Lancang-Mekong Water Resources 
Cooperation Center (LMWRCC)

• International Water Management Institute 
(IWMI)

• Lancang-Mekong countries

• Joint Technical Report

• Findings will be widely 
disseminated in the future Joint 
MRC and LMC Regional 
Workshop
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Background – preparatory work

The Joint 
Research was 
proposed by 
China at the 19th

Dialogue 
Meeting in May 
2015.

China sent the 
draft proposal to 
the MRCS and 
International 
Water 
Management 
Institute (IWMI) 
in July 2015.

The MRCS 
revised the 
proposal and 
presented it at 
the 43rd MRC JC 
Meeting and the 
29th JC Task 
Force Meeting in 
March 2016. 

The draft 
proposal was 
revised was and 
tabled for 
discussions at 
the 44th MRC JC 
Meeting and 
presented at the 
20th Dialogue 
Meeting in July 
2016. The six 
countries agreed 
to conduct the 
joint 
assessment.

The draft 
proposal by the 
MRCS, IWMI and 
China and was 
submitted to the 
MCs for a review 
in April 2017 and 
their comments 
and suggestions 
were provided 
back in June/July 
2017. 

Finally, the final 
Proposal of the 
Joint Research 
has been 
approved and 
implemented 
after the 
Regional 
Consultation in 
Siem Reap on 3 
October 2017. 
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Background – recent works

From Jan 2018 –
March 2019: 
Conducted 
research, analysis, 
writing and 
internal review by 
each party 
(MRCS, China, 
IWMI)

April 2018: 

1st draft report 
sent out to MCs 

14 June 2019: The 
first regional 
working session 
on the draft 
report of the Joint 
Research 
organized in the 
RFDMC in Phnom 
Penh, Cambodia 

15 August 2019: 
Draft Final Report 
sent out to MCs 
for final review. 

October 2019:

Final Report (un-
edited) 
completed.
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1. Materials and methods

• The Lancang-Mekong Basin experienced a severe drought 

from October 2012 to April 2013. This drought was similar 

in terms of spatial distribution and magnitude to that from 

2009 to 2010. 

• The main hydrological difference between these two 

droughts is likely caused by the Xiaowan Dam that was not 

completed during 2009-2010, but was operational after July 

2010. It releases additional water during the drought from 

2012 to 2013.

• This study compares the two drought events from the 

meteorological and hydrological perspective, and analyzes 

the impact of water supplement from Lancang hydropower 

cascade on the hydrological process of the Mekong River 

during the dry season of 2012-2013.

Objectives



1. Materials and methods

Historical daily rainfall data of 

the Mekong River Basin in the 

recent 70 years (1948-2014) 

Collected and compiled on the 

basis of the GLDAS（Global 

Land Data Assimilation System）

global precipitation product

Spatial resolution is 

0.25°×0.25°

Rainfall 
data

Historical daily flow data (1985-

2016) of major hydrological 

stations:  

Chiang Saen, 

Luang Prabang, 

Nong Khai, 

Nakhon Phanom, 

Mukdahan, 

Pakse, 

Stung Treng

was collected from MRCS.

Hydrolog
ical data

Data
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SPI

SPI expresses the 
probability of precipitation 
occurrence in a given 
period, 

is applicable to 
meteorological drought 
monitoring and evaluation,

on or above the monthly 
scale

SRI

SRI expresses the 
probability of runoff 
occurrence in a given 
period, 

is used in hydrological 
drought diagnosis and 
evaluation,

on and above monthly 
scale

Hydrological Frequency 
Analysis

Based on 32-year (1985-2016) 
long time series flow data, 
Minimum daily, monthly, 3-
month  average flow, during 
the two drought events was 
calculated, 

corresponding frequency was 
calculated by Pearson-III 
Frequency Curve Fitting. 
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Methods

Category SPI Severity of event

Mild dryness (-1.0, 0) 1 in 3 yrs

Moderate dryness (-1.5, -1.0) 1 in 10 yrs

Severe dryness (-2.0, -1.5) 1 in 20 yrs

Extreme dryness ≤-2.0 1 in 50 yrs
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2.Drought analysis

2.1Hydrological process during the two events

2.2Meteorological Drought

• Inter-annual Variation

• Temporal and spatial distribution of the two droughts

2.3Hydrological Drought

• SRI

• Hydrological Frequency Analysis

2.4Comparison of Meteorological and Hydrological drought



2.Drought analysis

a) Compared with the drought in 2009-2010, the flow of each station during dry season of 

2012-2013 is relatively higher.

b) The most upstream station, Chiang Saen, is very important to understand the flow 

characteristics of the Lancang River and its impact on the downstream. 

c) The flow at Chiang Saen from January to March 2013 was significantly higher than that of 

the same period in 2010

2.1Hydrological process during the two events



2.Drought analysis

Stung TrengMukdahanChiang SaenJinghong

2.2Meteorological Drought

Inter-annual Variation-SPI sequences of the drainage area of mainstream stations



2.Drought analysis

（a）SPI1；(b)SPI3；(c)SPI6

2.2Meteorological Drought

Stung TrengMukdahanChiang SaenJinghong

Monthly SPI values of the drainage area of mainstream stations



2.Drought analysis

SPI6 result on catchment area of Lancang-Mekong main stream hydrological stations in dry season

of 2009-2010 and 2012-2013(December to May)

Above Nakhon Phanom station: SPI decreases from upstream to downstream

From Mukdahan to Stung Treng: drought severity close to each other

2009-2010 2012-2013

2.2Meteorological Drought



2.Drought analysis

SPI6 result on catchment area of Lancang-Mekong main stream hydrological stations in dry season

of 2009-2010 and 2012-2013 (November to April)

Close to normal in 2009-2010; basically light drought in 2012-2013

2009-2010年 2012-2013年

2.2Meteorological Drought



2.Drought analysis

SRI sequences at Chiang Saen station

Mudahan

Stung Treng

2.3Hydrological Drought

SRI value of Chiang Saen station shows an obvious 

upward trend, indicating that the severity of hydrological 

drought in dry season are significantly reduced



2.Drought analysis

SRI6 results at mainstream stations during the two drought events (December to May)

2.3Hydrological Drought

Chiang 

Saen

Luang 

Prabang
Nong Khai

Nakhon 

Phanom
Mukdahan Pakse

Stung 

Treng

2009-

2010
-0.59 -0.88 -0.99 -1.16 -0.54 -1.03 -1.06

2012-

2013
0.88 0.68 0.30 0.75 1.13 0.91 0.21

It shows no hydrological drought occurred in 2012-2013



2.Drought analysis

The recurrence period of 

minimum daily average flow

2.3Hydrological Drought

Drought Chiang Saen
Luang 

Prabang
Nong Khai

Nakhon 
Phanom

Mukdahan

2009-2010 12.7 3.8 9.1 7.7 2.9

2012-2013 2.0 1.5 3.1 1.5 1.1

The recurrence period of 

minimum monthly average flow

The recurrence period of 

minimum 3-month average flow

Drought Chiang Saen
Luang 

Prabang
Nong Khai

Nakhon 
Phanom

Mukdahan

2009-2010 12.8 4.3 10.5 7.9 2.7

2012-2013 1.3 1.2 1.7 1.3 1.2

Drought Chiang Saen
Luang 

Prabang
Nong Khai

Nakhon 
Phanom

Mukdahan

2009-2010 3.6 3.0 4.8 5.8 2.2

2012-2013 1.2 1.2 1.4 1.2 1.1

Hydrological drought in dry season of 2012-2013 is less severe than that of 2009-2010. 



2.Drought analysis

SPI6 and SRI6 (December to May) at mainstream 

stations for the dry season of 2009-2010 showed 

good consistency

2.4Comparison of Meteorological and Hydrological drought

SPI6 and SRI6 (December to May) at mainstream 

stations for the dry season of 2012-2013 showed 

significant differences

The hydrological conditions were normal or relatively 

abundant. This indicates the actual inflow from the 

upper reaches is larger than the natural runoff



3.Effect of Water Supplement of Lancang
Hydropower Cascade on the Lower Reaches



3.Effect of Water Supplement of Lancang Hydropower Cascade on 
the Lower Reaches

Monthly average discharge along the 

mainstream for the dry season of 2009-2010

Impact on the Mainstream Flow

Monthly average discharge along the mainstream 

for the dry season of 2012-2013

The flow of Chiang Saen is close to that of Nong Khai, indicates high contribution rate of Chiang Saen 

inflow to Chiang Saen-Nong Khai stretch



The monthly discharge of Jinghong station in

2012-2013 is higher than that of 2009-2010

and the multi-year average

The monthly discharge of Chiang Saen in the

dry season of 2012-2013 was higher than the

multi-year average

which should be due to the water supplement

from Lancang hydropower cascade

Comparison of monthly average discharge along the mainstream 

for the dry seasons of 1960-2009, 2009-2010 and 2012-2013

3.Effect of Water Supplement of Lancang Hydropower Cascade on 
the Lower Reaches

Impact on the Mainstream Flow



In the dry season of 2012-2013, the water

level of most stations is higher than the

historical average level

The water levels of Jinghong and Chiang

Saen are 0.30-0.71 and 0.46-1.11 meter

higher than the historical average respectively,

during January and May, 2013

3.Effect of Water Supplement of Lancang Hydropower Cascade on 
the Lower Reaches

Impact on the Mainstream Water level

Deviation of monthly average water levels in the dry season of 

2009-2010, 2012-2013, and 1960-2009



The water supplement of Lancang hydropower cascade has increased the water volume in the mainstream in dry 

season. 

At Jinghong station, water volume for the dry season in 2012-2013 was 5.08 billion m3 higher than multi-year average, 

and 6.7 billion m3 more than that of 2009-2010.

At Chiang Saen station, water volume for the dry season in 2012-2013 was 5.36 billion m3 higher than multi-year 

average, and 5.89 billion m3 more than that of 2009-2010.

Accumulated volume in the dry season at mainstream stations

3.Effect of Water Supplement of Lancang Hydropower Cascade on 
the Lower Reaches

Impact on the Mainstream Water Volume
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4.Conclusions

（1）The inter-annual variation of meteorological drought is not significant. The 

SPI results show that the rainfall in the drainage area of Chiang Saen is characterized by 

alternation of high and low period, with no obvious trend. The rainfall in the drainage 

area of Mukdahan and Stung Treng has a slightly downward trend.

（2） In the upper reaches, the meteorological droughts in 2009-2010 and 2012-2013 

are comparable. The two droughts reached moderate or severe level. In the lower 

reaches, drought in 2012-2013 is more severe than that of 2009-2010. The SPI6 results 

in the drainage area of Stung Treng station show that the dry season of 2012-2013 mostly 

belongs to moderate drought, and that of 2009-2010 mostly belongs to light drought.



4.Conclusions

（3）The inter-annual variation of dry season runoff along the Mekong mainstream 

shows a significant upward trend. The results of SRI6 (1985 to 2016) show the most 

severe period of hydrological drought in the upper reaches of the Mekong River was in the 

late 1990s, and that of the middle and lower reaches was in the late 1980s and early 1990s.

（4） In the dry season of 2012-2013, no hydrological drought occurred along the 

Mekong mainstream. The results of dry season SRI6 show that the discharges of 

mainstream stations were slightly or significantly greater than the multi-year average. The 

analysis of hydrological frequency shows that the drought recurrence period of the 

minimum daily and monthly discharge of Chiang Saen Station in 2009-2010 is more than 

12 years, while the discharge of 2012-2013 dry season has reached the multi-year average.



4.Conclusions

（5）The Lancang hydropower cascade has a positive impact on the discharge 

and water level of the Mekong mainstream in dry season. The monthly discharge 

of Chiang Saen station in dry season of 2012-2013 is higher than the multi-year 

average, and the water level is 0.46-1.11 meter higher than the average; the monthly 

discharge and water level of other hydrological stations along the mainstream after 

January 2013 is higher than the multi-year average. 

（6）The water supplement of Lancang hydropower cascade has increased the 

water volume of the Mekong mainstream in dry season. 
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ANALYSIS OF EXTREME DROUGHT OF 2015-2016

The content of this chapter are the findings from the report  “Joint Observation and 
Evaluation of the Emergency Water Supplement by China to Mekong River” (MRC, 2016)
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Background
▪ Observation of global land and ocean temperature reveals that Years 2015-2016 are the 

warmest year of record. 

▪ The El Niño 2015-2016 is recorded to be the strongest and has already created weather 
chaos around the world including the Lancang-Mekong Basin, which have been hit by 
abnormally dry conditions.

▪ The recent drought conditions over the Lower Mekong Basin have worsened and
triggered China to implement its emergency water supplement from its cascade 
reservoirs in the Lancang River to the Mekong River by increasing the water discharge 
from Yunnan’s Jinghong Reservoir from 9 March to 31 May 2016.
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Background
▪ The Government of China decided to implement its emergency water supplement in a 

‘three-phase plan’.
1) from 9 March to 10 April 2016, with an average daily discharge of no less than 2,000 

m3/s; 
2) from 11 April to 20 April 2016 with the discharge of no less than 1,200 m3/s; and 
3) from 21 April to 31 May 2016 with the discharge of no less than 1,500 m3/s.
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▪ The China’s Ministry of Water Resources and MRC 

Secretariat then co-organised experts to conduct a 

Joint Observation and Evaluation (JOE). 

▪ To evaluate jointly the effect of the emergency

water supplement from China, to gather this 

important experience and to build a good

foundation of further Lancang-Mekong water

resources cooperation.
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Scope and Methodology
▪ Cause of the drought in the Lancang-Mekong Basin –

temperature, rainfall, inflow, soil moisture and water stress

▪ Influence of Lancang cascade reservoir operation on dry 
season volume – long term average of 1960-2009 and 2010-
2015

▪ Hydrological influence of water supplement on water level, 
discharge and volume – monthly values

▪ Net contribution of the water supplement to discharge –
hydrograph separation and adjustment

▪ Variation of water level and discharge – daily value to long 
term average

▪ Flow propagation along the mainstream – sequence of events

▪ Salinity variation in the Mekong Delta – maximum/minimum 
values
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Findings (1/8)
• Reduced rainfall amount and inflow discharge to the Lancang Basin have 

been observed in the dry season of 2016.

• The low river flow condition during the wet season 2016 was a factor to 
promote drought 2015/16.

• Likewise, the Mekong Basin has been experienced by abnormally dry
conditions with high temperature and less rainfall. These meteorological and 
agricultural droughts are strongly believed to be impacted by the super El
Niño 2015-2016.

Different temperature (°C) 11-20 January 2016 21-31 January 2016 

 

  
1-10 February 2016 11-20 February 2016 21-29 February 2016 

   
1-10 March 2016 11-20 March 2016 21-31 March 2016 

   
1-10 April 2016 11-20 April 2016 21-30 April 2016 

   

 

Monthly rainfall (mm) Average Dec 2015 – Apr 2016 January 2016 
 

  
February 2016 March 2016 April 2016 

   

 



MEETING THE NEEDS                   KEEPING THE BALANCE

Findings (2/8)
• Monitoring of flow conditions on the mainstream 

suggests that water level and discharge in the dry 
season of 2015/2016 at Vientiane/Nong Khai and Stung 
Treng in December 2015 were few days below the long 
term minimum of 1960-2009. 

• However, thanks to the emergency water supplement 
from China, the water level and discharge at most 
stations along the Mekong mainstream were most of 
the time above the long term average and even higher 
than the long term maximum in March and April 2016.
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Findings (3/8)
Total volume released at Jinghong was 12.65 billion m3: 

• 6.10 billion m3 from 9 March to 10 April 2016, 

• 1.07 billion m3 from 11 April to 20 April 2016, and 

• 5.48 billion m3 from 21 April to 31 May 2016.
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Findings (4/8) • During the period of the emergency water supplement 
in March and April 2016, the monthly discharges at 
Jinghong were 1,280 m3/s and 985 m3/s respectively, 
larger than the average of 1960-2009, and 704 m3/s and 
442 m3/s respectively, higher than the average of 2010-
2015.
• Discharges at key stations along the Mekong mainstream 
were also increased to a different extent.
• With a proper operation of the Lancang cascade dams, 
the discharge along the Mekong mainstream increased 
considerably in these two months of March-April.
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Findings (5/8)
• The emergency water supplement from China 

arrived at Chiang Saen on 11 March and increased 
till 14 March 2016. 

• This pattern reached Luang Prabang on 14 March, 
Chiang Khan on 17 March, Nong Khai on 19 March, 
Nakhon Phanom on 22 March, Mukdahan on 23 
March, Pakse on 25 March, Stung Treng on 27 
March, Kratie on 28 March and Tan Chau on 1 April 
2016. 

• The emergency water supplement increased water 
level or discharge along the Mekong mainstream to 
an overall extent of 0.18-1.53 m or 602- 1,010 m3/s. 

• Equally, the maximum salinity in the Mekong Delta 
decreased by 15% and 74%, and the minimum 
salinity decreased by 9% and 78% according to 
observation stations.
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Variation of water level along the Lancang-Mekong mainstream

Jinghong

Chiang Saen

Luang Prabang

Chiang Khan

Vientiane

Nong Khai

Nakhon Phanom

Mukdahan

Savannakhet

Khong Chiam

Pakse

Stung Treng

Kratie

Kampong Cham

Chaktomuk

Phnom Penh Port

Prek Kdam

Neak Luong

Koh Khel

Tan Chau

Chau Doc

Thakhek
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Findings (6/8)
• Total volume in the dry season of 2016 

(December 2015 to May 2016) at Jinghong
presented huge portion (40%-89%) of the 
total volume at different stations along 
the Mekong mainstream. 

• It is considered that the increase in 
volume in the Mekong River was 20% and 
10%, compared to average accumulated 
volume of 1960-2009 and 2010-2015, 
respectively. 

Station Volume of the dry season (billion m3) Deviation of volume between (billion m3) 
 

1960-2009 
(% 

Jinghong) 

2010-2015 
(% 

Jinghong) 

2016  
(% 

Jinghong) 

2016 and  
1960-2009 

2016 and  
2010-2015 

2010-2015 
and 1960-

2009 

Jinghong 
11.82 

(100%) 
17.77 

(100%) 
21.69 

(100%) 
9.87 3.92 5.95 

Chiang Saen 
17.79 
(66%) 

24.22 
(73%) 

24.33 
(89%) 

6.54 0.11 6.43 

Luang Prabang 
23.99 
(49%) 

28.15 
(63%) 

28.94 
(75%) 

4.95 0.79 4.17 

Nong Khai 
26.57 
(44%) 

31.48 
(56%) 

29.90 
(73%) 

3.33 -1.57 4.90 

Nakhon Phanom 
34.85 
(34%) 

45.90 
(39%) 

44.66 
(49%) 

9.81 -1.25 11.06 

Mukdahan 
35.59 
(33%) 

52.59 
(34%) 

51.69 
(42%) 

16.10 -0.90 17.00 

Pakse 
41.74 
(28%) 

56.02 
(32%) 

52.01 
(42%) 

10.28 -4.01 14.28 

Stung Treng 
51.41 
(23%) 

62.06 
(29%) 

54.19 
(40%) 

2.78 -7.88 10.65 
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Findings (7/8)
• Additionally, the volume from 10 March to 10 April 2016, which was first period of the 

emergency water supplement, claimed significant portion, specifically 99% at Chiang Saen, 
92% at Nong Khai and 58% at Stung Treng. 

Station Travelling time Moving band of 
32 days 

Discharge 
(m3/s) 

Volume  
(billion m3) 

Ratio of 
Jinghong 

Jinghong +0 day 10 Mar to 10 Apr 2,170 6.00 100% 

Chiang Saen +1 day 11 Mar to 11 Apr 2,199 6.08 99% 

Luang Prabang +4 days 14 Mar to 14 Apr 2,237 6.18 97% 

Nong Khai +9 days 19 Mar to 19 Apr 2,361 6.53 92% 

Nakhon Phanom +12 days 22 Mar to 22 Apr 3,262 9.02 67% 

Mukdahan +13 days 23 Mar to 23 Apr 3,748 10.36 58% 

Pakse +15 days 25 Mar to 25 Apr 3,781 10.45 57% 

Stung Treng +17 days 27 Mar to 27 Apr 3,726 10.30 58% 
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Findings (8/8)
• Similarly, net contribution of the water supplement 

in term of discharge to total discharge was 47% at 
Jinghong, 44% at Chiang Saen, 38% at Nong Khai
and 22% at Stung Treng. 

• The water supplement from the Lancang reservoirs 
reached the Mekong Delta in early April 2016. 
There was a 4-day low salinity at early April at 4 
selected stations, though it was in rising tide period. 
The maximum salinity in April was between 2.2‰ 
and 6.4% less than that in March. 

• This contribution also alleviated salinity intrusion in 
the Mekong Delta.

Hydrograph separation for ‘regular discharges’ at Discharge (m3/s) 

Jinghong (5 days: 5-9 Mar) 1,146 

Chiang Saen (5 days: 6-10 Mar) 1,237 

Nong Khai (5 days: 13-17 Mar) 1,455 

Stung Treng (5 days: 21-25 Mar) 2,908 

Difference of ‘regular discharge’ between   

Jinghong and Chiang Saen 91 

Jinghong and Nong Khai 309 

Jinghong and Stung Treng 1,762 

Contribution of catchment area between   

Jinghong and Chiang Saen 91 

Chiang Saen and Nong Khai 218 

Nong Khai and Stung Treng 1,453 

Hydrograph adjustment between   

Jinghong and Chiang Saen (travelling time: +1 day) 50 

Jinghong and Nong Khai (travelling time: +9 days) 250 

Jinghong and Stung Treng (travelling time: +17 days) 1,650 

Average discharge of the moving band of the emergency water supplement at 

Jinghong (32 days: 10 Mar to 10 Apr) 2,170 

Chiang Saen (32 days: 11 Mar to 11 Apr) 2,199 

Nong Khai (32 days: 19 Mar to 19 Apr) 2,361 

Stung Treng (32 days: 27 Mar to 27 Apr) 3,726 

Net contribution and ratio to total discharges during the water supplement at 

Jinghong 1,024 (47%) 

Chiang Saen 962 (44%) 

Nong Khai 906 (38%) 

Stung Treng 818 (22%) 
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Scope and Methodology
• This study sought to differentiate the effects of actual hydropower dam 

operation and climate variability on streamflow for two sub-basins of the 
Lancang-Mekong basin, namely Chiang Saen and Luang Prabang.

• Discharge data was analyzed before dam development (before 2009) and 
compared it to post dam development (after 2009). 

• Using a hydrological model (GR4J) calibrated over the pre-dam period (1998-
2008), streamflow was simulated using rainfall from the second period (2009-
2016) and compared with flow observed over the same period. 

• Any difference between observed and simulated flow would then be attributed 
to non-climatic drivers of hydrologic change such as hydropower operation. This 
analysis was particularly focused on the dry season (October-May) of hydrologic 
years 2009/2010, 2012/2013 and 2015/2016.
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How ? 

• Data scarcity

not much is known about hydropower 
operations especially on the Chinese side of the 
basin.

• We overcome this challenge by combining 
Remote Sensing and hydrological modeling

Recent advances in Earth observation 
(EO) satellites have made improved 
global observations of several key 
parameters governing the global water 
cycle possible
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Findings (1/3)

• Long term (19 year) rainfall 
analysis in the basin shows that 
for both the 2009/2010 and 
2012/2013 dry seasons, the basin 
experienced low rainfall over 
most of the period with most 
monthly values below the 19-
year median.  

• The November 2012 and January 
2012 rainfall were above the long-
term median whereas both the 
2009/2010 and 2012/2013 rainfall 
were above the long-term median 
during the months of April and 
May. 

Long term (1998-2016) monthly rainfall distribution in the 
Lancang-Mekong River Basin compared to rainfall for 
hydrologic years 2009/2010 and 2012/2013
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Findings (2/3)
• In 2009/2010 dry season, flows were 

below or at average flows of the pre-
dam period.

• The 2012/2013 dry season flows were 
lower than average from October-
November 2012 and then remained  
higher than average for the rest of the 
period (December 2012– May 2013). 

• The 2015/2016 dry season showed 
extreme lows in October 2015 and 
higher flows with extreme highs in 
January 2016, February 2016 and from 
March through May 2016. Observed streamflow from pre-dam period 1998-2008 (minimum 

and maximum in grey) compared to post-dam period 2009-2016 for 
A. Chiang Saen and B. Luang Prabang

Combining Remote sensing data with the observed streamflow 
measurements at known stations ie. Chain Saen and Luang Prabang we 
are able to compare current streamflow patterns with an ideal situation 
where there was no dam operations in place



MEETING THE NEEDS                   KEEPING THE BALANCE

Findings (3/3)
• Both the Chiang Saen and Luang Prabang stations have experienced significant hydrological change from 

2009-2016 compared to 1998-2008.

Observed versus simulated flows at Luang Prabang for hydrological years 
2009-2010, 2012-2013 and 2015-2016.

Observed versus simulated flows at Chiang Saen for 
hydrological years 2009-2010, 2012-2013 and 2015-2016.

Higher observed streamflows compared to simulated “natural” flows suggests hydropower operation effects

when both lines are in agreement we assume this is due to climate response and when red line is higher then 
this is due to hydropower operations 

We observe a lot of differences in stream flow at both stations for due to hydropower dams operation and 
climate response
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Discussion
• Both the Chiang Saen and Luang Prabang stations have experienced significant hydrological change from 

2009-2016 compared to 1998-2008.

• There has been increased streamflows during the dry seasons of 2009/2010, 2012/2013 and 2015/2016 
which can be attributed mainly to hydropower influences.
• At Chiang Saen observed streamflows exceeded simulated streamflows considerably for each of the dry seasons 

(44% in 2009/2010, 97% in 2012/2013 and 70% in 2015/2016) suggesting that these changes may be due to 
hydropower operation. 

• At Luang Prabang,  there was a noticeable increase in dry  season flows with higher average dry season increases 
during the 2009/2019 and 2015/2016 period compared to Chiang Saen.  Our assessment of hydropower impacts at  
Luang Prabang show a 75-109% increase for the period December to May of the dry season.

• There is increased water availability during the dry seasons as a result of the hydropower dam operations.

• At both Chiang Saen and Luang Prabang, concurrent flow peaks of observed and simulated flows during 
December 13-17, 2013 suggests that this may be due to rainfall rather than hydropower operation. 

• A visual examination of the observed rainfall in China and upper parts of LMB as well as the daily rainfall 
maps during the period further confirmed that these high flows were mainly due to localized rainfall. 

• Thus, the flash flood of December 2013 is attributed to rainfall. 



RECOMMENDATIONS
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Recommendations
1) Key findings should be disseminated widely to stakeholders 

and the public which would increase and clarify their 
perceptions and understanding about the actual impacts of 
dam operation on some selected past extreme events in 
public memory. 

2) Based on the river monitoring and forecasting of the MRCS 
and with support of the MRCS and LMWRCC, the MRC Joint 
Committee and the LMC Joint Working Group on Water 
Resources should convene a special joint meeting as needed 
on situations of unusual/extreme flood and/or drought and 
how dam cascade operation could address the issue. 

3) Further joint studies are needed to further increase our 
knowledge base, enhance data and information sharing, 
improve or establish better coordination mechanisms and 
formulate specific basin-wide strategies and policies. 



THANK YOU
One Mekong. One Spirit.
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Introduction

➢BDS is a statement of the LMB countries 
SETTING OUT how they will utilize, manage 
and conserve water & related resources of the 
Mekong in line with the 1995 MA

➢Provides regional perspectives for 
development opportunities and management 
of the basin

➢Responds to the goals, objectives and 
underlying PRINCIPLES of the 1995 MA

➢ Is an INSTRUMENT for basin planning and 
cooperation

➢TWO BDS have been developed, 2011-2015 & 
2016-2020
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Implementation of BDS 2016-2020

▪ MRC implements BDS through its Strategic Plan
(MRC-SP) at regional level and National Indicative 
Plans (NIPs) at national level

▪ Currently, MRC SP and NIPs 2016-2020 are being 
implemented

▪ BDS Applied to all other actors in the Mekong 
region for implementation
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7 Strategic Priorities of BDS 2016-2020

• Reduce remaining knowledge gaps to minimise risks; 

• Optimise basin-wide sustainable development and cost and benefit sharing;

• Strengthen the protection of mutually agreed environmental assets;

• Strengthen basin-wide procedures and national implementation capacity;

• Improve national water resources development;

• Enhance information management, communication and tools; and 

• Increase cooperation with partners and stakeholders.
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Implementation of BDS through SP 2016-2020

❑ A total of 7 Outcomes categorized under 4
Key Results Areas 

❑ A total of 44 Outputs defined

❖ A total of 9 Outputs belonging to 
“ongoing commitments” (ending in 
2017/ 2018)

❑ Approximately 190+ key indicative 
activities are defined
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Regional Stakeholder 
Platform

Leveraging partnerships with 
ASEAN and GMS

Strengthening cooperation 
with China

Review and update the 
Procedures Technical 

Guidelines 

Promote Common 
Understanding

Studies & Assessments
(Short Term) 

Guidelines / Guidance
(Short Term)  

Basin-wide sector & 
cross sector strategies 

(Long Term) 

Data Quality & 
Timeliness

Monitoring & 
forecasting systems

Communication 
Network 

Regional databases 
& web data portal 



Basin Wide Strategies
To optimize national plans 

Under Implementation

Under Development
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Implementation of BDS through National Indicative Plans (NIPs)

▪ NIPs contain:

➢ Joint projects

➢National projects of basin-wide significance.

➢National activities with basin-wide significance

➢Decentralized CRBMF activities. 

Four NIPs

NIP
Cambodia
(Aug 2016)

Lao PDR
(Sep 2016)

Thailand
(Mar 2016)

Vietnam
(Aug 2016)

Joint Project 5

National Project 2 7 2 4

National Activity 2 9 6 13

Decentralized Activity 9 7 9 5
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Implementation of BDS through National Indicative Plans (NIPs)

• Objectives: Increase benefits, reduce costs, and 
provide water security

• 5 Joint Projects:

1. Lao-Thai safety regulation for Navigation (L, T)

2. Cross border WR mang’t in Khone Falls Region 
(C, L)

3. Sustainable WR mang’t in 3S basin (C, L, V)

4. Flood & drought mang’t in Cambodian-Thai 
border area (C, T)

5. Integrated flood mang’t in the Mekong Delta 
(C, V)
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Preparation of BDS 2021-2030

General Approach and Method

BDS toward 2030:

❖ Adopt a shared vision planning exercise by developing a vision 
toward 2040;

❖ Based on the vision, 10-year strategic priorities & outcomes 
(2021 - 2030) will be developed to achieve the vision

❖ The strategic priorities & outcomes will recommend a 
coherent suite of strategic outputs and actions for the new SP 
and NIPs to be formulated in 2020
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Approach and Method to Develop BDS 2021-2030
• Approach and method: take into account

❑ Progress made in implementing strategic priorities of BDS 2016-2020 (based on Mid-
Term Review – including for each of seven BDS strategic priorities); and lessons
learned from other regional organizations & initiatives (ASEAN, GMS, MLC, etc.)

❑ A review and assessment of the status and trends and key recommendations in water
resources and economic, environmental and social factors based on the MRC State of
Basin Report 2018 and other scenario assessments and studies;

❑ National and regional perspectives and alignment between them;

❑ Scenario assessments of the MRC Council Study & other to understand the trade-off
to develop a 20-year shared vision and shape the 10-year strategic priorities;

❑ Strategic priorities of MRC Sectoral Strategies including MASAP, BFMS, Navigation
Masterplan, SHDS, DMS, SBEM
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Overall Framework
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Process
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OUTLINE of BDS 2021-2030

1. Introduction

2. Basin conditions, trends & long-term outlook

3. Strategic needs, risks and responses

4. Basin development pathway

• Vision toward 2040

• Sustainable development opportunity toward 2030

• Strategic priorities and outcomes for basin development and management toward 
2030

5. Implementation of the Strategy
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Background 

• The Basin Development Strategy (BDS) is a basin-wide strategy for the Mekong basin and is 
applicable for all water and related sectors and will be implemented by all relevant stakeholders 
at the regional and national levels. 

• The MRC Strategic Plan (MRC SP) is the action and corporate operational plan of the MRC as an 
organization to implement the Basin Development Strategy at the regional level. 

• The BDS and MRC SP will be integrated in accordance with the streamlined basin/strategic 
planning framework launched in 2015 as well as best international practice (most major RBOs in 
the world have only one basin/strategic document).

• The member countries agreed on the integration and paralleled preparation of the BDS and MRC 
MRC SP. 
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Benefits of BDS-SP integration 

• One strategic document for the basin. There is one coherent strategic document for the basin, in 
which MRC and other relevant actors can implement. It fully realizes the vision of the 
streamlined planning process launched in 2014-2015. Both are prepared by one core team.

• No duplication. There is no duplication (like in the past) with BDS priorities/actions and SP 
outcomes/outputs.

• Increased implementation and accountability. It increases engagement and responsibilities of all 
relevant actors in the basin with “outputs” and “indicators” assigned to them in the BDS. The 
MRC can coordinate and facilitate. Increases the likelihood of the BDS being implemented by all. 
It reduces the attribution gap between MRC strategic plan and BDS. 

• Better monitoring and reporting. Better monitoring and evaluation of the BDS with enhanced 
mutual accountability framework.

• Cost saving. It saves resources and time to prepare one document together instead of two.

• Fund raising. It meets the need to have the document (SP) for fund raising by April 2020.
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BDS – SP result 
chain 
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How? 
BDS

• Identify relevant SDGs and targets. 

• Mekong Basin Vision. What does it mean 10 years? 

• Define Basin priorities under the five dimensions of the Indicator Framework for next 10 years. 

• Develop Basin outcomes under each priority for 10 years. 

• Use indicators under Indicator Framework. 

• Define key outputs for the MRC for the next 5 years. 

• Identify key outputs of relevant actors for the next 5 years. 

MRC SP 

• Define activities for the MRC outputs for the next 5 years. 

• Define indicators and targets for the MRC outputs for the next 5 years. 
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Strong need for stakeholder engagement 

• To pull this result chain off and make the BDS and MRC SP meaningful requires strong 
engagement and involve from all relevant stakeholders, such as MLC, ASEAN and NGOs and 
private sector 

• All key actors will have a role to play, and this is specified in terms of “outputs” (products or 
services) for five years with clear output performance indicators (“completion of study”, “funding 
secured for strategy implementation”, etc)

• Gender is critical dimension and will be integrated from the very top (through SDGs) and in 
gender related outcomes, outputs and activities with monitoring indicators. “Gender and 
vulnerabilities” approach will be adopted. 

• The BDS will be monitored through the SOBR every five years – the 2023 SOBR is the mid-point 
reporting period and the 2028 SOBR is the ultimate reporting period whether the “state of basin” 
(strategic indicators under five dimensions”) has improved or not – and why or why not (some 
trade-offs are inevitable) 

• The MRC SP will be monitored through the output indicators (yearly through self-assessment) 
and mid-year in 2022-23 through the MTR (independent)
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Basin Monitoring 
Status & Trend 

On track to achieve priority / Outcome by 2030

Score moderately increasing, insufficient to         
attain priority / outcome

Score stagnating or increasing at less than 50% of 
required rate

Score decreasing

Trend information unavailable..

Trend Status

No immediate concerns

Some significant concerns to address

Considerable concern, urgent action 
needed

Insufficient data to form a view, 
requires action to address knowledge 
gaps

Basin 
Outcome

2018 Basin 
Outcome

2023

Basin 
Outcome

2028
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BDS & MRC SP M&E
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Consultation process for MRC SP along with BDS  
Time BDS 2021-2030  
9 Sep 2019 Working session with international consultants and national advisors on preparation of the 

BDS 2021-2030

28 Oct-8 Nov 2019 National consultations to discuss basin conditions, strategic needs, opportunities and risks, 

and develop shared vision, strategic priorities, outcomes 

5-6 Nov 8th RSF to gain inputs from stakeholders 
6 Dec 2019 EGBP meeting to discuss basin conditions, strategic needs, opportunities and risks, shared 

vision, strategic priorities, outcomes 

Late Jan 2020 National consultations on first draft BDS and zero draft MRC SP

Consultations with specific partners (MLC, ASEAN, GMS), and groups 

Early Feb 2020 9th RSF to gain feedbacks from broader stakeholders 

Late Feb 2020 EGBP meeting on the draft final BDS and first draft MRC SP, including observers from 

partners and groups 

Late March 2020 EGBP/EGSP meeting to review draft MRC SP

April 2020 Final draft BDS and MRC SP
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Basin Conditions, Trends and Long-Term Outlook

• Is Chapter 2 of the draft Basin Development Strategy

• Developed based on

• The State of the Basin Report 2018

• Scenario assessments of cumulative national plans

• Covers the whole Mekong Basin (including UMB and LMB)

• Supplements with additional data from international organisations, i.e. projections from 
the Asian Development Bank and the International Energy Agency

• PURPOSE: to provide a basis for the identification of strategic needs, development 
opportunities, risks and challenges in Chapter 3
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Structure of Chapter Two

1. Water resources development and management

2. Economic, social, environment and climate change trends and long-term outlook

3. Regional cooperation and integration

4. Progress towards achieving relevant Sustainable Development Goals
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Water Resources Development
• 446 million km3 of runoff

• Amount of water ‘used’ is still relatively low

• Current levels of active storage are 14% of 
Mean Annual Runoff

→ Forecast to increase to ~ 22% by 2040

• Development started at different times in 
different countries

• The Basin is on a rapid dev’t trajectory

• Hydropower & agriculture are the main 
future uses of water

• Domestic & industrial use is low, but steep 
increase expected due to population growth 
& industrialisation
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Water Resources Development Pathway
• Development commenced from the bottom-up

• Expanse agriculture, electricity, reduce salinity intrusion & mitigate floods

• Delayed due to political instability and uncertainty about needs and impacts

• Generation of additional knowledge on benefits/costs/trade-offs in recent years

• Emphasises need for further cooperation

Navigation and 
improved drainage in 
the Delta

Irrigation, barrages and 
weirs in north-eastern 
Thailand

Hydropower in 
Thailand, Viet Nam and 
China

Hydropower in
Lao PDR

1950s-60s

1960s-70s

1990-2000s

2010-2020s

Floodplain 
development 
around Tonle Sap

Delta aquaculture

2030s

Hydropower in 
Cambodia?

Further
Irrigation?

Climate change 
adaptation?
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Economic Trends and Outlook

• GDP growth has been strong (between 3.2% and 8.1%) over the last ten years

• Domestic demand and foreign direct investment are the key source of current growth
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Agriculture Trends and Outlook
• Agricultural sector growing strongly, but a smaller share of the overall economy

• Manufacturing and services sectors growing much faster

• Global food demand and rising prices likely to continue to attract foreign investment
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Hydropower Trends and Outlook
• Growing energy demand across the region (60% over 15 years)

• Strong growth in future demand expected (by two-thirds to 2040)

• NPV to increase by between USD 63 billion and USD 152 billion to 2040 in LMB
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Fisheries and Aquaculture Trends and Outlook
• Amount of fish caught is increasing, but more effort to catch, less valuable species

• NPV of capture fisheries sector could decline by USD 17 billion to USD 23 billion to 2040 
due to in-stream barriers, land-use change, and over-fishing

• Aquaculture production to continue growing strongly
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Navigation Trends and Outlook
• Cargo volumes growing by more than 6.4% per year

• NPV to increase by between USD 10 billion and USD 69 billion to 2040

• Navigation Master Plan aims for 500 DWT ships from China to the sea
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Social Trends and Outlook
• Population 72 million (whole Mekong Basin), projected to be 100 million by 2040

• Significant rural-urban migration driven by employment in manufacturing & services

• Poverty rates have fallen sharply

• However, relatively large numbers of poor, natural resource dependent communities 
exist
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Livelihoods and Employment Trends and Outlook

• Share of employment in agriculture, fisheries and forestry is declining, but remains an 
important source of employment

• Disparities in gender equality exist, but data is scarce

• Gender equality expected to improve in line with development trajectories and national 
priorities, but a lack of gender disaggregated data will hamper progress
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Living Conditions and Wellbeing Trends and Outlook

• Food security has improved over the last 20 years: all LMB countries meet more than 
100% of dietary energy needs

• Access to improved water sources, sanitation and electricity has increased substantially 
since 2000, yet variations exist between countries; rural areas lag urban communities

Share of (a) urban and

(b) rural populations

with access to at least

basic drinking water
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Water Quality and Sediment Trends and Outlook
• Water quality generally good, but future pressures with urban & industrial development, 

fertilizer, low flow could bring new risks from algal blooms and low dissolved oxygen

• Sediment transport dropped dramatically from 85 MT/y to 10.8 MT/y at Chiang Saen
between 1994 and 2013; & suspended sediment load could disappear at Kratie by 2040
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Environmental Assets Trends and Outlook

• Wetlands are severely threatened and gradually being degraded or lost completely

• Total biomass of fish estimated to declined by around 50% over the last 100 years due to 
rice farming expansion, deforestation, intensive fishing, hydropower dev’t etc.

• Outlook for native fish is projected to decline by 25-80% by 2040 with some valuable 
migratory species extinct

• Non-native species likely to benefit

CAUSES: Potential impacts on food security 
& livelihoods

NEEDS: further consideration of optimal 
development pathways
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Climate Change Trends and Extremes Trends and Outlook
• Average annual basin-wide temperatures increased over historical record, sea-level is 

rising

• Average temperatures will continue increasing and could be up to 3.4 degrees warmer by 
2060

• Basin development will interact with climate change, in some cases mitigating the 
impacts, and some cases exacerbating them
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• All countries have plans and strategies to adapt to climate change

• Flood damages are highly variable from year to year but could be 5 to 10 times higher by 
2040

• Uncoordinated floodplain development will exacerbate impacts in the Delta

Adaptation to Climate Change Trends and Outlook

→ Needs: cooperative planning and 
development to preserve parts of the 
floodplain and protect floodways
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• Two key regional platforms – MRC and MLC

• MRC focused on Integrated Water Resources Management; treaty-based, cooperative 
procedures, protocols and tools; four LMB countries; knowledge hub and water-
diplomacy platform

• MLC has a broader mandate; joint projects financed through a special fund; establishing 
data centres in each country; includes all six riparian states, but not treaty-based and 
without cooperative procedures and protocols

Regional Cooperation and Integration
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Other Regional Cooperation Mechanisms
ASEAN ACMECS GMS LMI Mekong-Japan Mekong-ROK
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• Need for one ‘Lancang-Mekong’ system → Increasing regulation and requirements for 
operational coordination, potential climate change impacts

• From ‘common interest’ to ‘complementary interest’ to support policy coherence at the 
water-food-energy nexus

• Deeper integration requires each organisation to clearly articulate its role and 
comparative advantage

• Continued improvements in PNPCA and early engagement in project design

• Enhanced cooperation between MRC and LMC platforms could facilitate proactive 
regional planning e.g. operational protocols of UMB dams will influence downstream 
development needs

• A deeper institutionalisation of the relationship between MRC and LMC?

• e.g. Joint basin expert groups?

Future Directions for Regional Cooperation and Integration
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• 2018 Mekong Summit, leaders commitment to “strengthen joint efforts and partnerships 
towards achievement of SDGs”

• President Xi Jinping’s focus of Belt and Road Initiative on “strengthening cooperation in 
ecological and environmental protection and building a sound ecosystem to help realise 
the SDGs”

Progress Towards Achievement of the SDGs



Thank you
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Structure – Chapter 3

3.  STRATEGIC NEEDS, RISKS AND RESPONSES

3.1  Implications of recent regional assessments and studies 

3.2  Need for enhanced data collection and management

3.3  Need for proactive regional planning and joint action

3.4  Need for coordinated operational basin management

3.5  Strategic risks and challenges
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• Environment dimension: Significant changes in flow and decreases in sediment 
concentrations, leading to extensive river bank erosion and risks to riverine 
communities.

• Climate change: All countries are engaged in managing climate change and this 
should be reinforced through basin-wide planning efforts

3.1 Implications of recent regional assessments and studies

• Economic dimension: All water-related sectors contribute to economic 
growth, but hydropower sector contributes most to benefits, impacts, and 
risks which need to address

• Social dimension: Poverty rate is declining and living condition is improving 
however, many households remain vulnerable to shocks, particularly 
droughts and floods

• Cooperation: Addressing future water related needs and risks requires higher 
levels of regional cooperation between countries 
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3.1 Implications of recent regional assessments and studies

The trade-offs between the economic and environmental dimensions of water 
resources development are much larger than needed

• They are the result of independent national planning and reactive regional planning 
based on the same set of development projects

• So far, regional planning has been generally limited to assessing the acceptability of 
the transboundary impacts of national plans 

• Major observed impacts, such as the reductions in sediment flow and wetlands, are 
generally irreversible:

➢ But there is still a lot to be gained from a more proactive regional planning 
approach and coordinated basin management operation, using modern data 
acquisition and modelling technology
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3.2 Need for enhanced data collection and management
• With increasing development in the basin, and the onset of climate change impacts, 

the need for water-related monitoring and modern Decision Support Systems (DSS) is 
of ever greater importance 

• Basin-wide cooperative action is needed to consolidate and upgrade the monitoring 
and information systems (databases, models, etc.) to a level that is fit-for-purpose for 
proactive regional planning and operational basin management needs

• Most economic, social, and environmental data are being collected – Need for 
consistent and spatially disaggregated social and economic data across the whole 
basin to better identify and support vulnerable communities

Data for pro-active regional planning

• Satellite data / Field surveys

• Periodic sharing of the required national data



Support for planning – use of data
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3.2 Need for enhanced data collection and management

• The Mekong Basin Indicator Framework 
(MBIF) will be rolled out in the entire basin

• The MBIF, with strategic indicators, 
assessment indicators, and supporting 
monitoring parameters → Offers a systematic 
and consistent approach to data collection 
and analysis for regional and national 
planning

• The basin countries manage the network and 
collect the data according to agreed protocols 
and methodologies and share those with 
regional water actors
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Towards one Mekong-Lancang management system

• The process of cooperation on regional planning, 
coordination of operational basin management, and 
supporting monitoring and information systems will 
inevitably lead to:

➢ Further data and information sharing between the Upper and 
Lower Mekong Basin→ Increased regional benefits from the 
Mekong, and reduced regional costs

➢ Improved implementation of procedures, protocols, MoU’s etc. 
for basin development and management

➢ Reduced levels of flood and drought risks and enhanced 
emergency management

• Ultimately, with increasing regional economic integration, 
there will be one Mekong-Lancang management system
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3.3 Need for proactive regional planning and joint actions

So far, regional assessments and studies (BDP, Delta Study, Council Study, and studies 
for sectoral strategies) have not led to substantial changes in nationally planned water 
resources development

• One reason is that these studies consider removing, postponing or modifying 
environmentally damaging projects, but don’t propose new projects for economic 
development and environmental protection

• Therefore, these studies are perceived by some as constraining development rather 
than enabling it to occur in a more sustainable manner

This concern will be addressed by a more proactive regional planning approach that 
goes beyond the development projects that the countries are currently planning
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3.3 Need for proactive regional planning and joint actions

A more proactive regional planning approach does not only consider postponing 
or modifying environmentally damaging projects  but also proposes new 
projects for economic development and environmental protection to:

• Increase synergies and reducing trade-offs at the basin level that increase each 
country’s benefits

• Minimize transboundary harm 

• Provide comprehensive response to climate change and related water security 

New project proposals will include:   

➢ National projects of basin-wide significance

➢ Joint projects
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3.3 Need for proactive regional planning and joint actions

National projects of basin-wide significance will create benefits within the 
country as well as development opportunities elsewhere in the basin, 
such as: Watershed projects, Preservation of wetlands, Creation of inter-
seasonal water storage, Projects based on new technology, Relocation of 
unattractive projects, etc.

Joint projects (involving two or more countries) address issues and 
opportunities that one country alone could not do as effectively, such as 
Preservation of parts of transboundary floodplains, Development of multi-
purpose hydropower projects, Development of transnational parks, 
Navigation etc. 
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3.3 Need for proactive regional planning and joint actions

Such a proactive regional planning approach needs to be implemented by all six basin  
countries through their appropriate regional cooperation arrangements:

• At the technical level, MRCS and the LMWRCC would support and facilitate a multi-sectoral 
technical working group which oversees and steers:

➢ The required identification of joint and national significant projects 

➢ The assessment of the adapted national plans (methodology is similar to BDP, CS)

➢ The engagement of broader stakeholders

➢ The preparation of high level policy papers

• Other regional cooperation arrangements will be engaged in various sectors such as 
navigation and energy (GMS Regional Power Trade Coordination Committee) and 
political/diplomatic support (ASEAN, LMI, MJ, MK)
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3.4 Need for coordinated operational basin management

Some transboundary operational basin management services 
are already in place in the Mekong Basin: 

• River Monitoring / Flood forecasting

• Implementation of the Procedures for Maintenance of Flows on 
the Mainstream (PMFM)  

As the Mekong Basin becomes more developed and regulated 
by dams, there is increasing need for coordination of other 
operational basin management that may have transboundary 
aspects: 

• River flow management

• Sediment management

• Prevention of disasters and management of emergencies

• Coordination of design and management of hydropower cascades
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3.4 Need for coordinated operational basin management
The enhancement of transboundary coordination of these 
basin management operations would be undertaken jointly 
by the MRC and the LMC under the MoU between the MRCS 
and the LMWRCC that being signed by December 2019:

• Both organizations consider the management of flood and 
droughts and information sharing as their core activities

• They will build on ongoing activities between the MRC and 
China on data and information sharing, technical 
exchanges, and joint research on unusual and extreme flow 
conditions

Other regional organizations will need to contribute, such as 
ADB/GMS on hydropower related aspects and ASEAN with 
respect to emergency management
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3.4 Need for coordinated operational basin management

Within the MRC, the operational basin management activities could be housed in 
the Regional Flood and Drought Management Center (RFDMC) which is 
established for real time operations and communications

• The extension of the Center can be considered as an integral part of the 
recommended upgrading of the RFDMC for more accurate and timelier flood 
and drought forecasting services
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3.5 Strategic risks and challenges

• The higher level of cooperation that is required may not be 
achieved in the near term because of insufficient trust and 
confidence among all parties

The main identified challenges are related to the 
implementation process: 

• Further institutional alignment at the basin level to 
sustainably manage the basin’s water resources 

• Establishment of joint basin expert groups to oversee pro-
active regional planning and the consolidation/upgrading of 
the basin’s monitoring and information systems

• Capacity building to address the uneven distribution of 
capacity between countries and greater use of country-to-
country knowledge sharing and capacity building 



Thank you
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