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1. Introduction 
 

The body of literature on Mekong basin flow related development impacts is vast: at 
the time of writing, a search under google.com for “publication Mekong impacts of 
flow related water resources developments” revealed over 10million hits.  For more 
targeted and credible publications a google scholar search gives over 15,000 hits.  
Filtering further by removing governance, institutional and political related papers the 
number of hits is reduced to 3,700 publications available online in the public domain, 
yet still more publications are potentially available in subscription only journals and 
“grey literature” that may be housed within institutions with limited availability to the 
broader community.   

While the available literature is large in quantity, relevancy to the council study is 
another matter. A keyword search on the keywords “impact” and “development” on 
the MRC library catalogue gives 122 results.  In the author’s assessment, according to 
criteria described below, only 18 of these publications have titles that indicate they are 
of direct relevance to the Council Study.   

In this context, a review of literature and data identifies and describes the key 
knowledge, information and data relevant to the Council Study. This will allow the 
Council Study to build upon the vast body of data, knowledge and information 
generated or being generated not only by MRC Progammes and initiatives but also by 
other relevant organizations active in the Basin. The review was commenced on 5 
November 2013 with a 50 working day resource allocation and a final completion 
date of 31 March 2014. 

Important stakeholders for the review are thematic consultants, MRCS Programme 
Coordinators and international research / partner organizations and the Regional 
Technical Working Group (RTWG).  The review covers relevant information, data and 
documentation from the MRC and partner programmes as well as relevant scientific 
journals, grey papers and other publications to identify publications that are relevant 
to the Council Study.   

Specific tasks undertaken by the literature review are as follows: 
• Define criteria for information relevant to the Council Study.   
• Review and describe relevant sources used to underpin BDP outputs. 
• Identify and list current and past information considered important by the 

other MRCS programmes. 
• Review the Strategic Environmental Assessment for mainstream hydropower  
• Review the Report for prior consultation for the Xayaburi Hydropower 

project. 
• Assess the literature review conducted for the Integrated Basin Flow 

Management.  
• Review and list relevant studies and publications from regional research, 

academic and multi-lateral organizations.  
• Review and describe relevant studies, data and publications from International 

Environment Organizations.  
• Select and describe the most relevant publications from key scientific journals. 
• Develop a priority list of information and data. 
• Develop an accessible database of prioritized information, publications and 

data sources. 
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Progress in regard to each of these areas is described in the following sections below. 
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2. Literature Identification and Ranking for Council Study 

through Quantitative and Contextual Assessments 
 

The first step for the literature review was to define criteria by which information is 
considered relevant to the Council study, and therefore is suitable to be included in the 
review. These criteria were defined to ensure the following: 

1. avoid the duplication of effort by ensuring as much of the existing data, 
information and knowledge available from MRC programmes, and external 
entities inform the Council Study assessments, and 

2. ensure that only credible and unbiased objectively derived data, information 
and knowledge are used in the Council Study.  

From the Council Study Concept Note (MRC, 2013), the main objective of the 
Council Study is to assess at the basin scale impacts of water resources development 
both positively and negatively on people, economies and the environment. There are 
three sub-objectives that broadly require the study to firstly collect new knowledge on 
the impacts of water resource developments, secondly to use this new knowledge to 
make long-term improvements in MRCS processes and thirdly to develop capacity in 
the member countries. 

The Council study is referenced against key thematic areas which have been identified 
as: 

• Irrigation 
• Agriculture and land use change 
• Domestic and industrial water use 
• Flood protection structures and floodplain infrastructure 
• Hydropower development and  
• Transportation (including navigation and roads on major floodplains). 

Assessments under the Council Study are to focus on trans-boundary impacts and 
hotspots with particular reference to the Tonle Sap Lake and the Mekong Delta.  
Climate change effects are also to be considered. 

There is a particular emphasis in the Council Study Concept (MRC, 2013a) note and 
Terms of Reference (ToR, MRC, 2013b) on setting a credible baseline for the study 
by referencing it against the scientific knowledge base and credible existing/historical 
information databases, hence the need for this literature review.  The review was 
conducted and a meta-database established of existing relevant credible publications 
and data, including those held within MRC, partner organisations, other related 
institutions and relevant publications sourced from scientific journals. 

As identified above, the body of literature and data sets related to water resources 
development and potential impacts in the Mekong River Basin are large. Setting 
criteria effectively to identify publications and data sets that form a credible base for 
decision making is therefore a critical first step.  
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Based on the terms of reference for the review (Appendix 1), factors to be considered 
in setting criteria for including publications in the review are as follows and 
summarised in the flow chart following: 

• specifically cited publications/data sources under the Council Study review 
including sources used to underpin BDP outputs (Basin Development Strategy 
2011-2015, Basin Development Scenario Analysis, 2011), the MRC SEA for 
Mekoing Mainstream Hydropower, the MRCS report on prior consultation for 
the Xayaburi Hydropower Project and the IBFM literature review; 

• Current and past information from the MRC programmes for environment, 
fisheries, water utilization (WUP / M-IWRM), CCAI, ISH, navigation, flood 
mitigation and management, IKMP and AIP; and 

• Relevant studies and publications from specifically cited organizations:  
CGIAR, IWMI, World Fish, FAO, UNDP, ADB, AMRC, GMS Energy Sector 
Development framework, WWF, IUCN; 

Any literature used on the Council Study should meet the minimum requirements for 
a scholarly or scientific publications where assertions are supported by an appropriate 
combination of data, logical (cause and effect) argument and references to other 
credible sources of information. They should further support the objectives of the 
Council Study by meeting the following conditions: 

1. Publications that are easily identified / well circulated within the region or 
internationally 

2. Publications specifically required to be examined under the Council Study 
literature review ToR 

3. Publications that explore the flow related relationships between one or more 
development themes and one or more environmental/social/economic impact 
discipline areas.  Key terms for screening here are hydropower, 
agriculture/land use, irrigation, transportation, domestic and industrial use, 
flood protection and flood plain infrastructure, cumulative impact, 
hydrological, biological resources, socio-economics; 

4. Publications should be scientifically focussed, ie underpinned by data, logical 
argument and / or references to credible sources 

5. the study should be at basin wide scale or be mainstream focussed or should 
relate to impacts on unique/critical environmental/social/economic features of 
the basin that are irreplaceable/irreversible; 

6. For publications not directly connected with the Mekong Basin, there should 
be some other verified compelling demonstrable contribution to the 
knowledge base in a manner that can be directly applied to the Mekong;, 

7. Published in a recognised peer or expert reviewed journal with high impact 
factor with credible author(s): who have educational credentials and a work 
history that supports their credibility in conducting scientific investigations. 

 
A flow chart describing this decision making process is given in Figure 2.1. 
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Figure 2.1:  Flow Chart for Decision Making on Inclusion of Publications in the  

Council Study Review 

 

Document 
Review
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Key Documents
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Review
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6. Mekong Basin 
Region?

6.5 Evidence* of 
best international 
practice in 
improving certainty 
in science based 
flow management in 
large river basins
(* eg, based on a 
published reviews 
after 2009?)

No

1. Identify potential publications from 
recognised sources

2. Is the publication specifically required to 
be reviewed under ToR?

3. Assessment of flow related impacts of 
one or more development themes on one 
or more discipline areas?

4. Assertions supported by data/ logical 
argument/ references to credible sources?

7. Credible 
author(s), high 
impact 
publication, 
widely cited?

5. Basin wide/ 
mainstream/ 
trans-boundary 
focussed?

5.5 Unique feature 
focussed (eg Tonle 
Sap / Mekong 
Delta)?
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These criteria were then further refined in the form of a ranking system based on 
quantitative and contextual assessments of the documents as described below.   

Documents that do not meet the requirements to be considered key documents for the 
review, but that are relevant to the state of knowledge on the development themes and 
impact areas are retained in the bibliography as documents contributing to the past 
scientific knowledge (Council Study objective 1, output 1) as described in the Council 
Study Concept Note (MRC, 2013). Similarly, documents concerning climate change 
in the Lower Mekong Basin are also categorised accordingly (Council Study objective 
1, output 3).  

The literature search was conducted in two steps.  In the first step, searches were done 
on the MRC portal, MRC library catalog, mekonginfo, google search and google 
scholar.  Initial consultations with personnel from the MRC programmes were also 
conducted.  This yielded an initial literature database consisting of 619 key documents 
and was 2.25 GB in size.  Figure 2.2 shows a classification on these documents 
according to where they were sourced from including sources within MRC, partner 
organisations and other sources.   

In the second step, searches were done with searches of online catalogues at partner 
organisation web sites and scientific publishers.  Publications were then more closely 
scrutinised for their relevance to the Council themes and impact areas, and for the 
quality of publications.   

 

Keyword Screening:   
Screening of documents was performed by means of a keyword ranking as shown in 
Table 1 below.  Given the emphasis of the Council Study on scientific assessment, 
papers were deliberately discluded if they related to politics, governance and 
institutional issues.  This approach is justified given that although it is generally seen 
as desireable for science and policy matters to be more closely linked, effective 
models for such involvement are currently the course of much contention 
internationally, to the point where paradoxically, involvement of scientists in 
management and policy issues is cited as a cause for scepticism on the objectivity of 
their scientific research (Lach etal, 2003)1. 

Following the keyword ranking, a long list of the most relevant publications was 
determined. 

                                                
1  LACH D, LIST P, STEEL B, and  SHINDLER B, 2008, :”Advocacy and Credibility of Ecological Scientists in 
Resource Decisionmaking: A Regional Study” BioScience, 53(2):170-178. 2003.: American Institute of 
Biological Sciences 
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Table 1:  Screening keyword ranking criteria 

Issue Indicators 

Key Words Present Mekong 
Mainstream 
Basin-wide 
Trans-boundary 
Impact 
Flow/hydrology/hydraulics 
Water Resources 
Ton le Sap 
Delta 
Hotspot 
Irrigation 
Agriculture/Agricultural 
Land Use/ Land cover 
Hydropower/  
Navigation/ Transportation 
Cumulative Impact 
Climate Change 
Biophysical 
Socio Economic 
Economic 
Logical/scientific/rational/ 
Decision making 

Key Words to avoid Political, politics 
Institution, institutional 
Governance 

Recency  Papers published recently preferred to older 
papers 

 

Along with the keyword screening, further contextual issues were considered in order 
to further screening publications as described in Table 2 below. 
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- 

Table 2:  Contextual Assessment Issues and Indicators 

Issue  Indicator 

Suitable 
Publisher  

Published by MRC, by a regionally recognised partner organisation (as cited in 
the literature review ToR) or appearing in a scientific journal with high impact 
factor. 
There should also be evidence the paper has been reviewed 

Credible 
authors 

Authors are academically qualified and have a previous significant, work 
history in appropriate organisations 

Publication 
is presented 
as a 
standard 
format 
scientific 
publication 

Should contain the following sections  
Executive Summary/Abstract 
Introduction 
Statement of aims and objectives (hypothesis) 
Analysis of previous literature/work 
Methodology 
Analysis/Assessment reintegrating the work together to form a sense of 
wholeness 
Conclusions 

Absence of 

• typographical errors,  

• spelling and grammatical mistakes 
Separation of topics into sections according to a logical hierarchy / classification  
Contains reference indicators appropriately throughout the text verified by 
footnoted full references or by a references section/ bibliography compiled 
according to a standard format 

Scientific 
“Added 
Value” 

Does the publication credibly advance knowledge compared to previous work 
by: 

• Providing additional data 

• Performing additional analysis/assessment/modelling  

• appropriateness of the techniques used,  

• the strengths and weaknesses of the approach,  

• the quality of the data and analyses,  

• the appropriateness and impact of the conclusions 

• quality, novelty, and importance of the science  

• effectiveness considering the MRC context 

• has a rigorous approach been used 

• is the paper clear of bias? 

• Value of the discussion 

• Validity of conclusions drawn 

• The writing quality  

• The clarity, accuracy, and completeness of the figures and tables 

• The accuracy and adequacy of the introduction which frames the area of 
the research, of the discussions of prior and related work, and of the 
citations to the literature 

• Avoidance of ethical concerns, conflicts of interest, failure to 
acknowledge related literature of a conflicting viewpoint, evidence of 
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duplication/plagiarism, suspicions of fabrication or falsification 

 

These screens are consistent with the view of scientific method based on position 
papers of the American Association for the Advancement of Science (AAAS), the 
world’s largest scientific organization (see Gauch, 2009) as follows: 

Focus on realism, orderliness and comprehensibility: science seeks to understand 
real, physical problems, ie ‘‘science is the art of interrogating nature’’ with 
‘‘Commitment to understanding the natural world’’ (AAAS 1990).  The situation 
being addressed should be described in orderly, comprehensible ways through careful, 
systematic study.  Further to this, solutions to scientific problems should be 
pragmatic, being no more complex than necessary and relying on a minimal number 
of underlying assumptions (Occam’s razor, see for example Sober, 1981). 

Reliance on evidence, logical reasoning and acknowledgement of limits: a 
scientific approach ultimately is grounded in evidence to support its conclusions.  As 
such, a scientific study should concentrate on factual evidence and should avoid 
allowing issues of personal beliefs, opinions and political commitments from 
impinging on scientific research.  Scientific approaches are explicit in the way they 
make assumptions, consider them against evidence and draw conclusions.   

The human brain and human perceptions being finite, there are always limits in 
understanding the world and these limits are made clear within a scientific study.  
Typically, a clear and logical distinction should therefore be made about what is to be 
included in a particular scientific study and what is to be considered beyond the reach 
of the study.  Similarly the limits of the study, assumptions that have been made and 
where possible a justification for these assumptions and limits should be given 
explicitly within a scientific publication.  As such, a scientific study should make full 

disclosure of reasoning including assumptions, evidence and logical arguments 
used, as science seeks to deal with testable matters involving empirical and publicly 
accessible evidence. 

Scientific studies should build on what has gone before, they should make some clear 
advance on the previous body of credible knowledge; that is, they should not merely 
repeat or reinterpret what previous studies in the knowledge area of concern, and 
equally they should not simply ignore previous relevant studies in the field, even 
when there may be a divergence of the views of those involved.  The limits of 
previous credible, relevant studies should be presented in a factual way any advances 
in understanding that go beyond the limits of previous studies stated with reference to 
factual evidence.  Scientific studies should be robust and open to scrutiny so that 
future advances can be made based on the outcomes of the study.  In this way, science 
is a progressive discipline that seeks to gradually advance the level of knowledge in 
specific fields, building on advances made in previous studies, and allowing for future 
advances to also be made that were not able to be addressed with the finite time and 
resource constraints available in a particular study.   

 

Characterisation of the Key Literature  
Following the screening process above, a total of 154 publications were identified as 
being of primary significance to the Council Study in that they were either 
specifically requested to be included in the literature review, or that they provide 
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information on flow related links one or more of the theme areas and one or more of 
the impact areas within the Council study’s geographic zones.  Of these documents, 
112 were publications from MRC and 42 were external publications.   

A further 1,768 secondary publications were also obtained that are relevant to the 
Council Study but did not meet the strict criteria imposed above, including 844 MRC 
publications and 924 external publications, yet all related to the Council Study’s 
geographic zones.  Typically such publications either were not in a scientific format, 
did not display a significant level of rigour, or they did not link between themes and 
impacts, yet were relevant within themes or impact areas. 

Climate change related publications were treated separately from these publications. 
306 climate change related publications were obtained that may be of relevance to the 
Council Study.  CCAI maintains a significant repository of climate change related 
publications so in future the Council study climate change publications set and CCAI 
publications set should be synchronised. 

A further 273 publications were also obtained that represent international best practice 
in linking Council themes and impact areas, yet relate to studies conducted outside the 
Mekong basin.    

Finally, a large number of publications were also identified through the literature 
search, many of which were unable to be directly incorporated into the literature 
database because soft copies were not able to be obtained, either because the 
publications are in hard copy only, or because of restrictions on availability.  This 
includes publications in the commercial domain such as book, book chapters and 
journal articles.  For these publications, generally the title, authors, date and publisher 
details are known.  For many of the publications, keywords and abstracts are also 
available.  With the extensive number of publications already obtained, there seems to 
be no immediate need to obtain these documents for now.  These publications have 
been compiled into a bibliography of approximately 2,350 listings for future reference 
as part of the scientific knowledge base.  Synchronisation of the bibliography against 
the publications obtained was not able to be performed within the time and resources 
available for the Council Study Literature Review; however it is expected that there is 
significant overlap between these publications sets.  Synchronising the two literature 
sets would be useful at a future stage in the Council Study.  The bibliography is 
available in a standard bibliographic format (bibtex) which is amenable to be 
imported to most reference management software including Zotero, Endnote and 
Mendeley. 

 

Primary Literature  

Primary literature under MRC consists mostly of publications under BDP (28 
documents) WUP - IBFM phase 2 (16) and ISH (42), with 26 relevant documents 
being contributed across the other programmes.  The high representation of BDP and 
ISH is to be expected as it was specifically requested that publications under BDP and 
ISH should be included in the Literature Review and also because both have a specific 
focus on development – impact related issues for the LMB.  A bibliography of the 
references of primary significance is contained in Appendix 2. 
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Table 3:  Characteristics of Obtained Publications Set 

 MRC 

publications 

External 

publications 

MRC + External 

Primary Relevance 

to Council Study 

112 42 154 

Secondary 

Relevance to 

Council Study 

844 924 1,768 

 MRC + External  External only 

Climate Change 

Related 

Publications 

306 International Best 

Practice 

Publications 

273 

Total Publications of Relevance 2,501 
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3. Review of BDP Phase 2 Scenario Analysis 2011 Outputs 

 

MRC’s Basin Development Plan (BDP) Programme seeks to ensure water resources 
development across the Lower Mekong Basin will take place in ways that sustainably 
contribute to economic development within the countries and poverty reduction at 
transboundary level.  Under the assessments undertaken by BDP, environmental, 
social and economic impacts of water resources development in the basin.  Clearly 
then the outputs of the BDP are highly relevant to the Council Study.  Of particular 
significance are the outputs of the second phase of the BDP, conducted from 2007 to 
2011, which represent the BDP’s most recent set of completed work.   

This section provides a description of BDP’s phase 2 major outputs, the BDP Scenario 
Analysis Main Volume (MRC, 2011), the Annexes to the Main Volume, and the 
Technical Notes 1 to 13.  Relevance to the Council Study is considered by addressing 
the strengths, weaknesses and by highlighting significant gaps. 

The BDP Scenario Assessment covers the environmental, social and economic 
impacts across the lower Mekong Basin of nationally planned developments in the 
water supply, irrigation, hydropower and flood protection sectors, as well as climate 
change.   

The Scenario Assessment in effect represents a detailed cumulative impact assessment 
of the flow related implications of water resources developments in an IWRM 
framework.   

The ultimate purpose of the scenario assessment was to provide an appreciation of 
impacts of water related developments to enable tradeoffs between different types of 
development to be examined.  Being required to examine tradeoffs, the assessment 
clearly needed to take a pragmatic, holistic overview of all water related 
developments across the basin, with a focus on those development sectors that would 
have the greatest potential impacts.   

The scenario assessment is therefore highly relevant to the Council Study, the first 
objective of which is similar, yet slightly different to the purpose of the BDP 
scenarios:  to further develop/establish a scientific evidence base on consequences of 
water resources development   

The approach and methodology for the expert assessments is documented in detail in 
the technical notes under the scenario assessment.  With Volume 1 as the main report, 
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these technical notes were presented in volumes two to six as: 

Volume 2 Assessment Approach and Methodology 

• Technical Note 1 Scoping and Planning of the Assessment of Development 
Scenarios 

• Technical Note 2 Assessment Methodologies 

Volume 3 Hydrological Impacts 

• Technical Note 3 Assessment of Flow Changes 

• Technical Note 4 Impacts on River Morphology 

• Technical Note 5 Impacts on Water Quality 

Volume 4 Power Benefits and Agricultural Impacts 

• Technical Note 6 Power Benefits 

• Technical Note 7 Agricultural Impacts 

• Technical Note 8 Impacts of Changes in Salinity Intrusion 

Volume 5 Environmental Impacts 

• Technical Note 9 Impacts on Wetlands and Biodiversity 

• Technical Note 10 Impacts on the Tonle Sap Ecosystem 

Volume 6 Social and Economic Impacts 

• Technical Note 11 Impacts on Fisheries 

• Technical Note 12 Social Impacts 

• Technical Note 13 Economic Benefits and Costs  

For ease of reading from here on in this section, referencing to these 13 technical 
notes under six volumes will simply provide the name of the “Technical Note X” (for 
X from 1 to 13), or give an abbreviation as “TN X” and Volume 1, the Main Report 
will be referenced as “the Main Report” 

From the Main Report, the fundamental information upon which BDP based its work 
are:  

1. The national plans from each of the countries which describe the water 
resources development projects that are expected to take place, 

2. Consultations with country representatives, other programmes, various 
stakeholders and experts to verify the methodology and assumptions that 
should be made for the scenario analysis and 

3. MRC’s time series data sets and GIS sets under the Information Knowledge 
Management Programme (IKMP).   

Based on these inputs, a database of projects proposed was compiled including 
infrastructural, non infrastructural and “enabling” projects.   

Further country consultations led to agreement on the characterisation of a series of 
development scenarios based on these projects as: 

• A baseline situation 

• Definite future situations,  

• Foreseeable future scenarios,  

• Long term scenarios, 

• Climate change scenarios and 

• Flood plain management scenarios.   
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Scoping and Planning of the Development Scenario Assessments 

Technical note 1 (TN1) is highly relevant to the Council Study as it describes the 
approach, scope and work plan behind the basin-wide development scenarios. The 
aim of TN1 was:  “to describe the agreed approach, scope and work plan for the 
formulation and assessment of basin-wide development scenarios”.   

TN1 begins with a scoping of the formulation of scenarios, descriptions of the 
approach, purpose, scope, formulation of the scenarios and the definitions of the 
scenarios finally adopted as the Baseline Scenario, two Definite Future Scenarios 
(with and without Chinese dams), four Foreseeable Future Scenarios and two Long 
Term Scenarios. 

Based on lessons learnt through BDP phase 1 (MRC, 2006), the value of stakeholder 
involvement through the whole assessment process was recognised. With this in mind, 
stakeholder consultations were conducted across the four LMB countries on key 

issues, noted in TN1 as: 

• The extent to which the economic returns offered by mainstream dams will be 
offset by negative impacts on fisheries. 

• Identifying potential impacts (positive and negative) and opportunities related 
to mainstream dams in China. 

• Future sustainable development of flood plains in Cambodia and Viet Nam. 

• Impacts and decision making related to climate change impacts on hydrology 
and water resource demands in the basin. 

Issues were addressed according to a triple bottom line framework incorporating 
economic, social and environmental impacts on the mainstream corridor, the Tonle 
Sap lake, flood plains in Cambodia and Vietnam and areas with direct dependence on 
capture fisheries, this being the same geographic scope as the Council Study (MRC, 
2013b).  Water resources development (“active”) areas were identified as hydropower, 
irrigation and water supply (domestic/industrial).  Water resources management 
(“passive”) areas were identified as fisheries, navigation, tourism and environmental 
services. 

A seven step approach, was drawn up to address these issues, with the first step being 
hydrological assessment (A1) and the remaining steps being social and environmental 
assessments (B1-B6) as follows: 

A1:  Assessment of hydrological changes due to the water resources development 
scenarios including climate change assessments for the 20 year and longer time 
frames.   

B1:  Review of the main economic, environmental and social baseline information. 

B2.  Assessment of trade-offs between hydropower and irrigation developments 
against the fisheries sector, for the foreseeable future (20 year) suite of scenarios. 

B3.  Economic, environmental and social impacts assessments for the Definite 
Future .Scenario.   

B4. Assessment of the economic, social and environmental tradeoffs for the Mekong 
Delta Flood Management Scenarios between low and high levels of flood protection 
measures.  
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B5.  Long term scenarios: description of the economic, social and environmental 
impacts. 

B6. Triple bottom line assessment of the considered scenarios and their comparison 
by country and sector, including a description of the assessments suitable for 
discussion and decision-making.  

The separation of hydrological assessments under package A1 and its precedence in 
order prior to conducting the other assessments is understandable.  The main report’s 
section 3.2: hydrological impacts provides a clear summary of outcomes of the 
hydrological assessments, which is well supported with detail under TN 3:  
assessment of flow changes. 

The review of baseline information under Assessment B1 is clearly a very significant 
means of setting the context for the scenario assessments.  Baseline conditions are 
referenced widely throughout the main assessment report and Technical Notes 3 to 13.  
Had a clear, concise and distinct summary overview of baseline situation been 
included as a section in the main report, as an annex or technical note, this would have 
greatly added value to the assessment.  Without such a summary, water quality, 
sediment, biological resources, social and economic assessments under the Council 
Study will need to validate baseline information contained in the assessment report 
against a variety of sources for baseline information including: 

• Baseline data from BDP’s internal projects database (held by BDP), 

• the SEA on mainstream hydropower (MRC, 2010),  

• The ISH Knowledge Base on Benefit Sharing (MRC, 2011) and Improved 
Environmental and Socio-Economic Baseline (MRC 2013), 

• IBFM Report Number 7 (King etal, 2005),  

• the National Implementation Plans compiled by the NMC’s under BDP 
phase 2 (held by the NMCs and BDP),  

• Databases and reports under MRC’s Environment Programme for Ecological 
Health Monitoring (see for example Dao etal 2010), water quality monitoring 
(eg MRC, 2008), Wetlands database (EP Internal) and Social Impact / 
Vulnerability Assessment (SIM/VA, Hall and Bouapao 2010), 

• Fisheries Programme databases and reports (see Appendix 4??), 

• IKMP databases (see Appendix 5??), 

• GMS databases and publications, particularly those under the GMS Energy 
Roadmap and Environment Operations Centre (EOC), see 
http://www.adb.org/countries/gms/main, 
http://www.adb.org/countries/gms/sector-activities/energy, and 
http://www.gms-eoc.org/EOC%20Team.  

• The Greater Mekong Environment Outlook (GMEO, TEI, 2007), and  

• South East Asia Vulnerability Assessment (Babel and Wahid, 2009) 

 

Within the BDP context, trade-off assessments under work package B2 between 
hydropower, irrigation and fisheries are clearly necessary.  Hydropower and irrigation 
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represent the sectors where the most significant water resources developments will 
take place, potentially generating the most significant economic returns yet also 
potentially having the most significant environmental and social benefits.  Capture 
fisheries is arguably the biophysical phenomena with the highest social and socio-
economic significance for local communities throughout the basin, with an estimated 
40 million rural dwellers in the basin active in fisheries (Sverdrup-Jensen, 2002).   

By contrast, the Council Study concept note (MRC 2013a), spells out a clear 
requirement to explicitly address agriculture/land use and domestic/industrial water 
supply as thematic sectors and with potentially significant environmental 
consequences of land use / land cover changes in terms of land degradation / soil 
erosion (see TEI, 2007). As such, there is some difference in scope between the 
Council Study and BDP 2 in terms of consideration of development / drivers of 
environmental, social and economic change. 

 

Overview of the BDP Scenario Assessment and Relevance to the Council Study 

The methodology used for the scenario assessments are described in TN2, 
commencing with a description of the scenarios and the scenario formulation, the 
assessment approach and methodologies covering the hydrological, environmental, 
fisheries, social and economic assessments, then the assessment timeframe is given.  
Particular attention is given to an integrated assessment approach. 

The assessment framework describes the dependence of the scenario assessment on 
MRC's Water Utilisation Programme (WUP) working group 2 research on 
characteristics of good assessment criteria, subsequent definition and testing of 
indicators, scenario modelling and Integrated Basin Flow Management (IBFM) 
modelling.   

The methodology followed for the scenario analysis in essence was as follows: 

1. Based on the national plans, development proposals, and climate change 
information, formulate how the scenarios would alter the land/water 
environment of the LMB as described by input data sources particularly 
including MRC’s map set, BDP irrigation database and the MRC hydropower 
database. 

2. Using MRC’s Decision Support Framework (DSF), determine the likely 
changes in hydrologic response that would most likely occur for each scenario,  

3. Assess how the changes in hydrology for each scenario would impact on the 
predetermined environmental, social and economic parameters and criteria 
across each sector; 

4. Integrate the indicator findings to determine net economic, social and 
environmental impacts.   

Clearly, a number of assumptions were required to be made to allow this process, 
these are described below where the hydrological, economic, social and 
environmental assessment methodologies are discussed in detail. 

The assessments were done in a consultative framework with participation from a 
wide range of stakeholders throughout.  Important points at which consultations were 
performed included prior to commencing the assessments to ensure the assessment 
criteria and methodology were agreed, at midpoints through the assessments to ensure 
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the assessments were on track and results consistent with other similar regional 
efforts, and through review at the conclusion. 

74 parameters were used to define 42 criteria describing hydrology, land use, water 
quality, geomorphology, production, environmental, social and economics in order to 
assess each scenario according to the 12 objectives that were established in the IWRM 
based BDP assessment framework. 

The main assessment report acknowledges limitations of the assessment process as 
follows:  scenarios are mostly limited to irrigated rice agriculture and hydropower 
developments as these are the ones most likely to impact on the basin's hydrology and 
ecosystem.   

Section 3 of the BDP Scenario Assessment main report provides an overview of the 
assessment findings.  All the scenarios show hydropower capacity gains will take 
place predominantly in Lao PDR and to a lesser extent in the other countries, while 
irrigation developments will take predominantly in Cambodia, Thailand and Viet Nam 
and to a lesser extent in Lao PDR.  Water supply demands for domestic purposes are 
expected to be much larger than for industrial use; however the cumulative impact of 
both industrial and domestic water consumption are relatively small compared to 
hydropower and irrigation uses. 

The BDP assessments are significant to the Council Study as both are mandated to 
follow a basin wide approach considering a wide range of development sectors and 
impacts.  By contrast with the BDP approach, one of the major principles to be 
followed in conducting the Council Study is to differentiate between impacts of 
development, rather than integrate across cumulative impacts (2nd Principle of Study, 
Section 3.1, MRC 2 13a) in performing assessments.  The BDP assessment approach 
described under TN2 therefore forms a useful starting point from which the Council 
Study should build; however under the Council Study more detail will need to be 
developed to describe the impacts of developments under particular sectors.  

 

Hydrological Aspects of the BDP 2 Scenario Assessment  

Hydrological Methodology of the BDP 2 Scenario Assessment 

The hydrological assessment methodology described in TN2 details the scenarios to 
be modelled, the assessment outputs, assessment reports, data requirements and the 
work programme.  The hydrological assessment consisted of 21 runs of the DSF 
covering the BDP scenarios: baseline, Definite Future Scenario, each of the 
foreseeable future scenarios and the two long term scenarios.  17 runs were done with 
the 1985-2000 input hydrometeorology and 4 runs with climate change hydrology.  As 
noted in Technical Note 2, the 1985-2000 time set was considered at the time to give 
the best representation of the basin’s “natural situation.  

Climate Change hydrometeorology was defined by SEA-START based on 
downscaling with the PRECIS program of the A2 and B2 IPCC scenario generated by 
the ECHAM4 model.  Note that flood mitigation works are considered separately 
under the FMMP's C2 programme strand.   

 

Hydrological Results Under BDP2 Scenario Assessment 

From the introduction to the main assessment report, the Lower Mekong Basin is 
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characterised by a relatively high per capita water availability, significant inter-
seasonal and inter-annual flow variability and a rich and unique ecology that supports 
one of the world’s largest freshwater capture fisheries.  Currently, consumptive use of 
water stands at about 12% of the annual average discharge, yet only minor diversions 
take place upstream of the detla in Viet Nam.  Agriculture is currently the major water 
related sector, however there is still significant potential to increase agricultural 
productivity.  Hydropower generation currently stands at about 10% of the full 
potential of 30 GW.  Other important water resources issues include navigation, flood 
and drought management, fisheries, wetlands management, ecosystem preservation 
and river related tourism.  Rapid economic growth, regional and global economic 
integration, climate change, impacts of upstream dams in China, rural poverty 
reduction and increasing private sector involvement are other trends that will be 
important in the immediate future.   

As described in the main assessment report, under the definite future scenario, active 
storage in the basin will increase to about 10% of the Mekong's mean annual 
discharge.  The dams in China that have been completed and are still under 
construction are principally intended to operate as inter seasonal storages for 
hydropower generation, so it is anticipated that wet season flows will decrease by 
about 4% and dry season flows will increase by about 19% at Kratie.  The extent of 
change will be significantly higher further upstream.  The extent of this hydrological 
change is considered unprecedented in the Mekong since records were first kept in 
1915. 

The main assessment report goes on to assess that for the foreseeable future scenarios, 
hydrological changes due to the further construction of tributary hydropower dams 
would result in similar trends to the definite future scenario.  Further increases of 9% 
to 12% in dry season flows and decreases of around 4% in wet season flows can be 
expected compared to the definite future scenario. The impact of the LMB 
mainstream dams on the downstream seasonal hydrology under the foreseeable future 
scenario is considered marginal compared to the definite future scenarios given that 
the LMB mainstream dams are all anticipated to operate as run of river with active 
storage relatively small compared to the tributary dams and the Upper Mekong 
mainstream dams.  By comparison, local water level fluctuations of 2 to 4 m or more 
may be experienced on a daily basis downstream of the mainstream dams which may 
lead to significant disruption of the local riverine environment and social functions.  
Presumably impacts of sediment flushing events will also be quite significant. 

For the long term development scenarios, the main assessment report states that 
changes in flows due to irrigation and hydropower developments largely cancel out 
compared to the foreseeable future scenarios.   

Climate change impacts are reported in the main assessment report have been 
determined according to the IPCC scenarios B2 and A2.  For scenario B2, modelling 
indicated that runoff would increase marginally during the dry season, while an 11% 
increase in average mainstream flows can be expected in the wet season.  More severe 
changes would be expected should climate change be more severe, as reflected by the 
IPCC scenario A2.  Furthermore, climate change is expected to increase the variability 
of extreme floods and droughts, as well as to cause sea level rise of 0.17 m in the 
Mekong Delta by 2030, by 0.30 m by 2060 and by 1.0 m by 2100.  Reductions in 
flood season flows under each of the scenarios will reduce the areas of flood plain 
inundated by 5% to 8% on a basin wide basis for an average year.  The relative impact 
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is highest in Thailand and Lao PDR where reductions of 22% and 19% respectively 
will take place, while changes in Cambodia (6.5% reduction) and Vietnam (0.9% 
reduction) are relatively smaller in percentage terms, yet are quite significant in 
absolute terms due to the very large areas of land flooded annually in Cambodia and 
Vietnam.  The impacts are seen most strongly in the Definite Future Scenario, with 
incremental changes to the other scenarios being relatively minor. 

 

Implications of BDP2 Hydrological Assessment for the Council Study 

There should be good confidence that the application of the DSF under the BDP 
scenarios yielded plausible flow regimes given that its calibration and verification 
have been endorsed through national and regional consultations across the LMB as 
reported by Adamson (2005).   

The DSF’s credibility for hydrological assessments of the scenarios is further 
supported by Kummu and Sarkkula’s (2008) comparison of the likely dry season 
response of the Tonle Sap to potential future development scenarios as determined by 
the DSF, an alternative hydrological model and a statistical method, with all three 
studies showing reasonably consistency. 

For the Council Study, a similar approach to flow assessments should be used under 
the Council Study; however, the expanded, upgraded DSF with ISIS extended 
upstream to Chaeng Saen and the hydrological baseline comprising 1985 to 2008, as 
described by Nguyen etal (2013).  Moreover, Johnston and Kummu (2012) note that 
model comparative studies and groundwater are two of the most significant issues 
recommended for further study in modelling the LMB.  As such, consideration should 
be given to conducting the following model applications under the council study: 

• comparing model performance of the DSF against other models such as the 
MIKE model being used under the Delta Study and if possible with the WUP-
FIN suite of models. 

• trials to pilot groundwater impact modelling should also be made as required 
under the Council Study Concept Note, Thematic Scope for Environmental 
Assessments.  Modelling with the WUP-FIN suite is of particular significance 
here as Johnston and Kummu (2012), note that it has the capacity to 
incorporate groundwater flows. 

More over sensitivity/risk assessments should also be made given that even with the 
data being extended to 2008 this only provides a 23 year set of data which would 
normally be considered insufficient to be representative of hydrological behaviour.  

While WUPFIN and the Delta model are important, the DSF will most likely remain 
the model of choice for the foreseeable future. 

Sensitivity of the DSF should in particular be assessed with regard to  

• model calibration variables, 

• changes in geomorphological features, 

• changes in catchment features, 

• changes in meteorological inputs, and 

• changes in the magnitude of sectoral developments. 

The last point is particularly significant in that according to the cumulative approach 
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under the BDP scenario assessment, there is an offsetting between impacts of 
hydropower and irrigation, with hydropower tending to transfer water from the wet 
season to the dry season (especially under scenarios with Chinese dams) while 
irrigation makes less water available on a year round basis.  It is apparent then that 
there is some appropriate window within hydropower and irrigation impacts cancel 
each other out with regard to dry season flow impacts, as hypothesised in Figure 1; 
however, under BDP there was no assessment of the extent of such a window as the 
assessment was cumulative/integrative only. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1:  Hypothetical Framework for Disaggregating Hydropower and Irrigation 

Flood-pulse impacts 

 

BDP 2 Scenario Assessment Environmental Assessment Methodology 

As described in Technical Note 2, the BDP approach to environmental assessment 
used a combination of GIS methods, expert inputs and stakeholder consultations to 
determine impacts of direct/instream water uses/developments including water supply, 
irrigation, hydropower and flood protection.  For example, areas of wetlands and 
riverbank gardens lost along the river due to inundation with increasing water level in 
the dry season were calculated by determining the changes in water level from the 
DSF, assessing the length of wetland / garden present and calculating the width lost by 
accounting for the slope angle of the river bank.  Salinity intrusion impact in the delta 
was determined by taking the DSF salinity outputs for the delta on each scenario, then 
applying a function describing the relationship between salinity and the agricultural 
yield depression and evaluating in GIS.   

Whereas the BDP Scenario Assessment was limited to examining potential impacts of 
scenarios for direct/instream water resources uses, the Council Study scope is broader 
with a requirement to assess potential impacts of agricultural/land use activities in 
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addition to water resources related developments.  As reported by TEI (2007), this is 
significant as there is sound evidence from other studies that land degradation on 
agricultural and forested areas in the LMB is a critical water related environmental 
issue at the basin wide scale.  Moreover, land degradation may potentially lead to 
significant social impacts across the basin, given that agriculture is the dominant 
water related sector in the basin, as noted in the introduction to the scenario 
assessment main report.   

Of course it is recognised that the potential for erosion resulting from land 
degradation to have impacts on the sediment load of the mainstream Mekong is 
limited, even for long term scenarios (as discussed in the Appendix to the Assessment 
Scenario Technical Note 4 Impacts on River Morphology); however local impacts of 
land degradation on sediments in the Cambodian floodplain, the Tonle Sap lake and 
especially in the Delta are potentially quite significant, particularly given the concerns 
for acid sulphate soil management in the delta. 

Regarding the potential framework for environmental assessments to be adopted, 
Arthington etal (2007) recommended that environmental flow assessments for most 
environmental functions should move towards the DRIFT approach to determine 
instream responses to flow change predictions from hydrological modelling; however 
fish responses to hydrological changes are seen as too complex for a drift approach so 
a Bayesian approach is recommended for such assessments.  However, to date under 
this literature review, no record could be found in the international literature of a 
successful marrying of such models for environmental assessments of flow changes in 
large river basins. 

Aside from the BDP scenario assessments, environmental assessments in the LMB to 
date have been limited to specific applications such as sediment modelling (WUP 
FIN, see Sarkkula and Koponen, 2010 and SWAT, see Jirayut and Trung, 2006) and 
fish responses to habitat (BAYFISH, see Baran etal 2004 and a fish population model, 
see Halls and Kshatriya 2009).  However, even for these applications, from Johnston 
and Kummu’s extensive review on modelling in the Mekong (2010), to date all such 
applications have been severely constrained by a combination of lack of data 
availability and lack of data consistency across the LMB, the technical complexity of 
modelling environmental processes at basin-wide scape and gaining stakeholder 
acceptance of the reliability of the modelling framework.   

It is clear then that developing new approaches to support environmental assessments 
acceptable to a range of stakeholders represents a significant scientific/technical 
challenging.  Tools such as DRIFT and Bayesian networks may have a role in helping 
to extend the BDP’s scenario assessment methodology for environmental responses to 
hydrological changes beyond what is possible through GIS tools and expert 
assessments; however such tools will need to be developed in a careful consultative 
process in order to ensure stakeholder acceptance of their outputs. 

 

BDP2 Scenario Assessment Environmental Assessment:  significance to the Council Study 

The BDP Scenario assessment made significant findings relevant to many of the 
Council study areas, as summarised in the main assessment report, and with details 
provided in fisheries, biodiversity, sediment transport/geomorphology, water 
availability, flooding, water quality and salinity intrusion.   
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Fisheries 

Fisheries impacts were assessed under Technical Note 11.  Major development sectors 
to be accounted for were hydropower, irrigation, other abstractions for domestic and 
industrial water supply and flood control.  Three broad categories of fish habitats were 
defined for the study: river floodplain wetlands, rainfed wetlands and reservoirs. 
These were mapped across the basin and based on the hydrological assessments, 
changes in these habitat were determined and the likely consequent impact on 
fisheries yields were determined.  First and second order barrier and passage effects 
from dams and other structures for hydropower, irrigation and flood control, including 
modified flow effects upstream and downstream of reservoirs were also accounted for.   

For river floodplain wetlands, it is projected that about 593,000 t/year or 58% of the 
total fisheries yield compared to the baseline case would be lost by 2030, with Lao 
PDR losing 84% of its fisheries yield compared to the baseline, although Cambodia 
and Viet Nam are generally expected to suffer the highest in terms of total losses, with 
the worst scenarios being those involving dams on the lower reaches of the 
mainstream Mekong.   

Reservoir fisheries may add 16 to 64 thousand tonnes to the overall fisheries yield, 
which represents only a small fraction of the river floodplain fisheries lost.   

Aquaculture has significant potential to offset losses in capture fisheries, with Viet 
Nam alone having the potential to increase its aquaculture yield in the LMB by more 
than 1 Mt/yr by 2030; however there are equity issues at stake as losses of capture 
fisheries generally impact most heavily on those directly dependent on the river for 
subsistence, whereas aquaculture products in Viet Nam are generally produced 
commercially for export.  As such, those disadvantaged by losses in capture fisheries 
are unlikely to be able to directly take up aquaculture opportunities; however 
potentially rewarding they may be. 

Regarding barrier and passage effects, fish ladders and passes were assumed to be 
highly ineffective, so loss of yield is assumed proportional to loss of access to habitat 
above the barrier.  It can be assumed that most of the habitat is located above the 
Sambor dam site, so for scenarios involving Sambor changes in yield can be assumed 
to be quite dramatic.  Species that undertake significant migrations along the Mekong 
mainstream and tributaries are assumed to be the most vulnerable.  The distribution of 
spawning habit throughout the basin is quite uncertain, making it problematic to 
calculate lost yields, although for most longitudinally migrating species.   

It is apparent that while the impacts on fisheries are potentially very severe, there is a 
high level of credible scientific knowledge of what these impacts will be and what 
factors will cause them.  As such, the major knowledge gaps relate more to identifying 
mechanisms to maintain fish populations and fisheries yields in the face of habitat 
loss and blockage of migration routes. 

 

Biodiversity impacts 

Biodiversity impacts were assessed under TN9, Wetlands and Biodiversity and are 
expected to be particularly significant for migratory fish and due to the decrease in 
wetland habitat areas that is expected to occur with the direct flooding of reservoir 



Literature Review for the MRC Council Study  March 2014 

P a g e  23 |  

 

areas and increased water levels during the dry season.   

Of the Mekong’s four flagship species only the Eastern Sarus Crane would be 
expected to survive in the wild under all scenarios, and even then, its sustainability 
would be highly threatened.  There are 32 identified environmental hotspots within 
the LMB, 29 of which are considered to be impacted to a low level under the baseline 
condition and 3 of which are considered to be impacted to a medium level.  8 to 9 of 
these hotspots are at medium risk under the direct future situation and 1 or 2 
becoming highly impacted.  Mainstream dams and the long term scenarios cause are 
particularly problematic, causing to the number of highly affected hotspots to rise to 
12-14 and 15-32 respectively.   

Even for the definite future scenario, many environmental impacts due to changing 
flow regimes can be expected across the LMB, meaning that a strategy for coping 
with these changes is needed in order to “protect and sustain the vulnerable 
environmental and ecological assets within the basin”.  Furthermore, the 
environmental impacts become more problematic at higher levels of development.  
Regarding the mainstream dams, while all will have significant local impacts, the 
upstream dams will evidently have less severe impacts on fish migrations than the 
downstream ones.  The overall severity of environmental impacts is expected to be 
mildly negative for the definite future scenarios, the very high development scenario 
would be extremely negative and all other cases would be negative to severely 
negative. 

As for fisheries, it is clear that there is sound knowledge on what the negative impacts 
on biodiversity will be, so clearly future work should concentrate on determining 
potential mitigation measures. 

 

Sediments 

TN4 river morphology reports that approximately 40% of sediments in the Mekong 
system are thought to originate in the Upper Mekong and about another 35% in the 
Sekong Sesan Srepok (3S) basin, both of which will be significantly developed in the 
Definite Future Situation, leading to a substantial reduction in sediments entering the 
mainstream.  No assessment is provided of the origins of sediments, the extent to 
which they derive from upland forested mountainous areas, lowland agricultural areas 
or directly from bed/bank erosion within the mainstream and tributaries.  The 
remaining approximately 25% is not attributed to sources at any particular locations 
and the issue of whether this amount is expected to increase or decrease through the 
scenarios.   

In the absence of these sediments, bed sediments in the mainstream can be expected 
to be scoured out and subsequently changes in river slope and shape can be expected.  
The introduction of the mainstream dams would further affect these processes by 
fixing bed levels at the dam locations and by acting as sediment traps, thereby 
reducing sediment concentrations downstream of the dams.  Upstream effects will be 
more evident earlier in time, with downstream impacts taking 20 years or more to 
become apparent. Upstream of Vientiane, channel shape will not be greatly affected as 
the river's channel is generally on bedrock; however, sediment depletion here will be 
significant.  Between Vientiane/Nong Khai and Pakse, the river consists of alluvial 
sections interspersed with bedrock controls.  The alluvial sections will be subject to 
scouring and channel change effects.  From Pakse to Stung Treng and on to Kratie the 



Literature Review for the MRC Council Study  March 2014 

P a g e  24 |  

 

river generally has a bedrock channel, so no major changes to channel shape are 
expected.  From Kratie to the delta, the channel is alluvial and readily erodible so 
sediment losses can be expected to become progressively more significant over a 10-
30 year time frame.   

With these geomorphological changes, sandbars are expected to progressively become 
depleted under the Direct Future Scenario.  Associated with these changes, sediment 
deposition on the flood plain and to the marine sediment plume will decrease, erosion 
problems will worsen in the delta and the rate of delta growth at the Ca Mau peninsula 
will decrease.  The close association between sediment and nutrient transport means 
that these impacts are expected to also lead to reductions in nutrient loads onto the 
floodplain, the Tonle Sap, Mekong delta and the estuarine/marine ecosystems along 
the delta coast. 

Bank erosion along the mainstream in reaches shared by Lao PDR and Thailand may 
initially be reduced due to the reduced peak flows in the wet season; however, serious 
erosion issues can be expected further downstream. 

The overall sediments situation emerging then is of a drastic change in a fundamental 
feature of the river, with only a limited understanding of the processes taking place.  It 
is apparent that an overall sediment budget is needed for the LMB at a basin-wide 
scale describing sources and fates of sediments in its current state and the likely 
changes under the various scenarios.  From TEI (2007), land degradation processes 
are known to be significant in the LMB and clearly these should be incorporated into 
such an assessment with consideration to land degradation in upland areas under 
conservation forest and subject to forest harvesting, lowland areas under rainfed and 
irrigated agriculture. 

A significant paradox is also apparent here in that sustainable land management 
usually requires management interventions to combat degradation and reduce erosion; 
however, reducing erosion will further reduce the sediment in the river.  Clearly much 
more attention is required to adequately address what is a serious and complex issue 
for the Lower Mekong. 

 

Water Availability 

Water availability/drought is not discussed in detail in the BDP Scenario Assessment; 
however from the hydrological assessment it can be seen that dry season water 
availability will generally improve in all scenarios, including the climate change 
scenarios.  However, the BDP scenario assessments are cumulative only and are based 
on a baseline flow regime deliberately chosen to represent average conditions.  The 
increase in dry season flows that takes places is attributable to interseasonal 
hydropower storage in China and on the tributaries, assuming dams are operated for 
optimal power production.  No assessments were undertaken to determine what the 
effects on water availability would be should there be delays in implementation of 
Chinese or tributary storages, and/or should sustained low flow periods should occur.  
Risk assessments of such scenarios represent a significant gap in this regard. 

 

Environmental Aspects of Flooding  

The main assessment report describes that the extent of flooding decreases 



Literature Review for the MRC Council Study  March 2014 

P a g e  25 |  

 

progressively from the baseline through the definite future scenario, 20 year plans, 
long term development to the very high development scenarios.   

Inundated forest areas are expected to reduce by about 1% across all scenarios. 
Marshes will decrease by about 24% in Lao PDR, 19% in Thailand under the definite 
future situation.  For the foreseeable future situation, a further 4% decrease in marshes 
can be expected in Cambodia, while grasslands will decrease by 44% for Lao PDR 
and 18% for Thailand.  For the long term development scenarios, these trends will be 
reversed for Lao PDR due the creation of new marshes on reservoir fringes.  Changes 
in mangrove areas and inundated rice fields are generally small apart from the long 
term development and very high development scenarios where inundated rice fields 
would decrease by 17% for Cambodia, 19% for Lao PDR and 23% for Thailand.   

However, when climate change is taken into account then the extent of wet season 
flooding is expected to increase for all scenarios considered.   

The climate change scenario is also likely to have a dramatic impact on mangrove 
areas, leading these to more or less double compared to the baseline and other cases. 

There is a clear need for follow up here to determine strategies for supporting food 
security, given that without climate change, these potentially significant impacts in 
terms of the losses in rice production and fisheries habitat have significant consequent 
potential negative social impacts on local communities in terms of food security. 

 

Water Quality   

Technical note TN5 covered water quality with a focus on agricultural chemicals 
given that salinity and sediments were covered as separate topics. The assessment 
largely focussed on the potential for the expansion of irrigation and intensification of 
agriculture to lead to higher pollutant loads for agricultural chemicals:  nutrients, 
pesticides, herbicides and fungicides.  The approach mostly relied on the assumption 
that a set proportion of the chemical application would not be taken up by crops and 
would be exported to downstream waterways.  Depending on the scenarios, Nitrogen 
and Phosphorus exports basin wide would range between about 85% and 277% higher 
than the baseline conditions from the 20 year plan scenario to the high development 
scenario. 

No assessment was undertaken of the potential for water quality to worsen should 
land degradation take place, despite that this is known to be a significant issue (TEI, 
2007), nor of the potential impacts on water quality of the hydropower dams, such as 
changes in carbon loading, DO and temperature. 

Pollution discharges from domestic sources were assessed in terms of expected BOD 
Nitrogen and Phosphorus loads estimated by unit loads per population, based on the 
projected population statistics for each scenario with loads from domestic sources 
expected to increase by more than 30% by 2030 and to increase by 90% by 2060.  It 
should be noted that these loads are estimates of direct contributions per person, so 
there is significant potential for treatment to reduce these levels.  Treatment coverage 
statistics are cited across the basin as being between 18% and 96% ranging from the; 
however these is no assessment of the effectiveness of treatment in reducing these 
loads.   

Following the load estimation, determination of potential impact on receiving waters 
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of nutrient runoff was performed for the Mun-Chi, 3S and Tonle Sap basins, focussing 
on the dry season when impacts of water quality on receiving waters are expected to 
be highest.  For the determination, load estimates were reduced by 67% to account for 
nutrient uptake due to aeration, sedimentation, adsorption and plant uptake.  It was 
concluded that the concentrations of discharges from the Mun-Chi and 3S are 
consistent with nutrient concentrations under baseline conditions in the Mekong at 
Pakse and Kratie.  For the Tonle Sap, nutrient concentrations were found to be about 3 
times higher than baseline conditions under the 20 year scenario and could be 10 
times higher than baseline conditions under the high development condition. 

Regarding pesticides, herbicides and fungicides, load rates are given and increases of 
80% to 211% are expected, ranging from the 20 year plan scenario to the high 
development scenario. Potential impact on receiving waters of organic, pesticide, 
herbicide and fungicides were not performed. 

It was concluded that close attention will need to be paid to monitoring and 
management of agricultural chemicals:  although water quality for each of the 
scenarios was not expected to be serious at basinwide level, there is potential for 
hotspots where eutrophication problems could be experienced.   

Industrial wastewater sources were not accounted for.  Discharge levels from 
currently operating treatment plants were not considered.  There was no assessment of 
microbial contamination (faecal coliforms / ecoli), nor of assessment of current or 
projected future levels of industrial pollution such as heavy metals and persistent 
organic pollutants.  Potential for water quality degradation due to construction, 
operation or breakdowns of infrastructure associated with the developments was not 
undertaken.  Basinwide year-round nutrient exports / nutrient budgeting for the 
mainstream, Tonle Sap lake and Mekong delta were not assessed. 

 

Salinity intrusions 

As reported under TN8, incidence of salinity intrusions in the delta are expected to 
reduce significantly due to overall increases in dry season flows that are expected; 
however climate change impacts may negate this effect, particularly with rising sea 
levels and the threat of more extensive saline intrusions during the dry season.   

Again with the BDP’s cumulative approach, there is no assessment of impacts of 
individual sectors.  As such, the risk that the pace of irrigation development may be 
faster than hydropower development has not been assessed, which could potentially 
lead to dry season flows being lower than currently experienced with consequent 
negative impacts for salinity.   

 

Social Assessment Methods and Determination of Impacts  

Social impacts of the scenarios are described in TN12, where they were assessed in 
terms of the dependency, exposure, sensitivity and resilience of the community to 
changes in terms of dam construction, flow regime change, environmental and 
fisheries changes determined earlier and employment opportunities due to water 
resources developments according to each scenario. 

It was determined that the number of exposed, vulnerable resource users would range 
between about 0.8 million and 4 million for the definite future to very high 
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development scenarios.   

Offsetting these negative social impacts, the hydropower, agricultural and fisheries 
developments are expected to create 370,000 (definite future scenario) to 4.4 million 
employment opportunities (long term very high development scenario).  While these 
opportunities would create very significant economic benefits, many of these 
opportunities will be temporary during construction phases. Furthermore, they may 
not be in suitable locations, they may not be suitable opportunities for affected 
resource users to be able to take them up, and many of these opportunities may not 
arise until many years after the negative social impacts have occurred.  As such, the 
overall assessment is that across the basin, social impacts under the scenarios will 
generally range from negative to severely negative, with Cambodia extremely 
negatively affected under most of the scenarios.   

A number of areas that the Council Study can take up are apparent including: 

• The need to account for the climate change scenarios; 

• The main indicators of social impact under the BDP Scenario Assessment 
were limited to the numbers of exposed vulnerable resource users and 
employment opportunities created.  Attention should be given to aspects 
highlighted under the Council Study Concept Note and ToR as important 
including food security, quality of life, flood and drought risks, human health, 
social development; 

• Address mitigation safeguard measures, noting that direct stakeholder 
consultations are considered of paramount importance to the long term success 
of development projects in achieving poverty reduction.  In particular the 
World Commission on Dams seven strategic priorities are most relevant here:   

1. gaining public acceptance,  

2. comprehensive options assessments,  

3. addressing existing dams,  

4. sustaining rivers/livelihoods,  

5. recognising entitlements/benefit sharing,  

6. ensuring compliance and  

7. sharing rivers for peace, development and security (WCD, 2000).   

The validity of this approach has been repeatedly endorsed by numerous 
experts specialising in social aspects of dam developments (see for example 
Scudder, 2005) 

 

Economic Assessment Methods and determination of Impact 

Analytical methods used for the economic assessment are described in TN13.  These 
were derived from major agencies such as the World Bank and Asia Development 
Bank. Incremental time based benefit and cost streams were calculated, followed by 
Net Present Value (NPV) determination for each sector, with a discount rate based on 
the overall opportunity cost of capital in the LMB.  Direct economic costs and 
benefits (capital investment costs, increased energy, crop production etc) as well as 
benefits and costs associated with changes in flow regime (changes in wetland area, 
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salinity intrusion, navigation, flood damage, capture fish catches etc) were calculated; 
however, wider indirect benefits were not accounted for.   

Basin-wide total investment costs for water related developments are estimated to 
range from USD 8.9 billion for the definite future scenario to USD 77.3 billion for the 
long term very high development scenario. These result in NVP returns ranging from 
USD 11.7 billion to USD 54.5 billion.  The economics are very much dominated by 
hydropower, both in terms of investment costs and returns.   

If all mainstream dams are assumed to proceed, the highest possible economic 
benefits would accrue across all LMB countries; however, there would be very 
substantial impacts on capture fisheries and severe impacts on environmental 
indicators.  Negative impacts in Cambodia and Viet Nam would be particularly 
severe.  4.3 million livelihoods would be threatened while 1.2 million jobs would be 
created.   

The long term development scenarios show that continuing to develop hydropower 
and irrigation beyond a 20 year time frame, economic benefits will continue to accrue, 
adding USD 42 billion (compared to the baseline scenario) to the basinwide NPV of 
economic benefits with Lao PDR standing to gain the most; however, negative 
environmental and social impacts will be increasingly serious with Cambodia and Viet 
Nam potentially the worst impacted.  Additional to this, if a very high development 
scenario were pursued, an additional USD 13 billion NPV would be added to the 
economic benefits; however, negative environmental and social impacts would be 
correspondingly worse as well. 

Risks and uncertainties surrounding the analysis were noted in terms of the accuracy 
of the information available, the analytical tools used, scope and level of detail of 
information available, means and timing of developing the projects and their 
subsequent operations and the influence of factors that are external to the water 
resources sector. 

Regarding timing of implementation and operations, the assessment reports that the 
Upper Mekong dams have sufficient storage that there is little risk of dry season flows 
not being met as long as they are operated for maximum hydropower production over 
12 months of the year.  No assessment is reported on the sensitivity of the NPV 
assessments to changes in assumptions on loan conditions, construction schedules, 
tariff rates or operational restrictions that may delay or otherwise affect the payback 
period for hydropower.  Similarly, sensitivity to income earnings from agricultural 
projects requires further assessment. 

In relation to the Council Study impact areas, the Economic Assessment could be 
significantly improved on by the following steps: 

• addressing distributional issues, 

• providing a more detailed assessment on the employment opportunities that 
would likely become available,  

• economic mitigation measures should be explored, in particular, these should 
focus on developing mechanisms for communities affected by the projects can 
take advantage of opportunities and share benefits from them 

• include mitigation/compensation costs into the economic assessment, and 

• perform sensitivity and economic risk assessments. 
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Comments on Impact by Geographic Area 

The BDP Scenario Assessment geographic extent is described in Section 2.1 of the 
main assessment report as inclusive of the geographic scope of the Council Study:  the 
mainstream Mekong, Cambodia Floodplain – Tonle Sap and the Viet Nam delta. 

The framework of the scenario assessment report does not give a breakdown of 
impacts by geographic area.  It is noted in the main assessment report executive 
summary that there are “major challenges in managing increased flooding and saline 

water intrusion, as well as further land development within the Cambodian and Viet 

Nam Delta, including the Tonle Sap floodplains”. The formulation of a long term 
flood management plan for these areas is seen as important, yet beyond the scope of 
the scenario assessment. 

 

Mainstream Impacts 

There is very little in the way of consolidated comment on impacts along the 
mainstream.  It is apparent that there is a high risk the mainstream Mekong will 
become highly fragmentary socially, environmentally and economically without some 
commitment to addressing how it can be maintained as a viable transboundary 
corridor serving economic, environmental and social as well as water resources 
functions, similarly to the GMS corridor programme (see for example Ishida, 2008).  

 

Cambodia Flood Plain - Tonle Sap Impacts 

The BDP scenario assessment considered that Tonle Sap ecosystem will experience 
changes in flooded areas and flow reversals due to the changing hydrological regime 
of the Mekong mainstream.  Flooded areas in the wet season will be reduced 
significantly including forest, marsh, grasslands and rice fields.  Most severely 
affected will be rice fields that will be reduced by 18% to 28% in average to dry years 
under the 20 year plan scenarios.  Of the areas that remain flooded, the depth of 
flooding and duration of flooding will be reduced. 

The flow reversal is expected to occur on average 3 days earlier under the definite 
future scenario, rising to 12-13 days earlier under the very high development 
scenarios, with 8% to 16% reduction in the volume of flow reversal for the definite 
future and very high development scenarios.  Dry season water levels will increase by 
0.22 m for the definite future scenario, up to 0.6 m, taking climate change into 
account.  Under the 20 year plan scenarios, increased nutrient loadings and 
wastewater discharges will increase the nutrient inflows from the Cambodian 
tributaries to the Tonle Sap lake, however this would be somewhat offset by reduced 
nutrient inflows associated with the reduced volume of the reverse flow.   

In Cambodia major social impacts will include the changing flow regime, especially 
around Tonle Sap, barrier and other flow related effects of dam construction on 
fisheries, as well as resettlement issues associated with dam construction.  Under the 
definite future scenario, the main impacts will be loss of fisheries due to flow regime 
changes due to construction of upstream dams, and the direct impacts of dam 
construction at Krong Ban Leung with around 60,000 resource users affected.  
Clearly, further assessment is needed in this regard.   
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Future work under the Council Study on the flood plain and Tonle Sap should be 
coordinated with CNMC and other stakeholders, in particular the Tonle Sap Authority, 
given that under the Cambodian Government they have the mandate to coordinate, 
manage, conserve and develop the Tonle Sap region, see http://www.tonlesap.gov.kh/.  

 

Delta Impacts 

Flood management projects for the Cambodia – Viet Nam Mekong delta were 
compared separately and found to be generally beneficial.  These included projects on 
the flood plains on the West Bassac and between the Bassac and the Mekong 
mainstream (in Cambodia), as well as on the Long Xuyen quadrangle between the 
Bassac and the Mekong and in the plain of reeds (in Viet Nam).  Results of these 
scenarios were mixed and it is clear that much more detailed modelling including 
assessments of scenario where flood protection measures are integrated with other 
development options 

Detailed studies of flood management scenarios for the Cambodian flood plain and 
Viet Nam delta were conducted as an additional scenario to the 20 year plan situation. 
Under this scenario it was found that the construction of flood protective structures in 
the floodplain would worsen flooding in the delta and vice versa.  Based on this 
assessment, the widening of canals is thought to be a better option and studies are 
ongoing to optimise such mitigation options.   

Future work on the delta under the Council Study should be closely coordinated with 
VNMC, particularly regarding coordination with the ongoing Mekong Delta 
modelling study, as well as other relevant stakeholders, in particular the Southern 
Institute of Water Resources Research. 

 

Qualitative Analysis on the BDP Scenario Assessment documents 
The large array of publications under BDP makes an objective assessment of the 
strengths and weaknesses problematic.  As such, trial use of the qualitative analysis 
tool NVIVO was made to perform a word count on the 32 main publications under 
BDP to determine the rank of the top 100 words used across the BDP document set, as 
shown in Table 4.  As might be expected, the top five most mentioned terms were 
development, basin, water, assessment and Mekong. 

Following these, it can be seen that the term economic, and related terms including 
generic words such as resource and NPV, as well as more specific development 
related words such as dams, irrigation, hydropower, irrigation, flood, fisheries.   

There is somewhat less mention of fish, social, environmental, species and there is no 
mention in the top 100 of the terms wetlands, drought, sediments, ecological, 
biological, habitat or similar terms. 

In geographic terms, far more mention is made of the mainstream than the Tonle Sap 
or the delta. 

Methodologically, the word count seems to offer confirmation that a reasonably fact 
based approach was taken through the frequent use of terms such as assessment, 
scenarios, data, baseline, technical and planning.  However, there are no mentions of 
analysis or modelling within the top 100 words.   
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Table 4 Top 100 Word Count across BDP publications set 

RankRankRankRank    WordWordWordWord    CountCountCountCount            RankRankRankRank    WordWordWordWord    CountCountCountCount            RankRankRankRank    WordWordWordWord    CountCountCountCount    

1 developmentdevelopmentdevelopmentdevelopment    7600760076007600        35 table 1750 
 69 deltadeltadeltadelta    1089108910891089    

2 bbbbasinasinasinasin    6538653865386538     36 hhhhydropowerydropowerydropowerydropower    1724172417241724    
    

70 programme 1087 

3 waterwaterwaterwater    5096509650965096     37 Management 1700 
 71 ThailandThailandThailandThailand    1061106110611061    

4 assessmentassessmentassessmentassessment    5029502950295029        38 ffffishishishish    1674167416741674    
    

72 pdrpdrpdrpdr    1060106010601060    

5 Mekong 3554  39 areas 1658 
 73 2011 1056 

6 economiceconomiceconomiceconomic    3469346934693469        40 socialsocialsocialsocial    1606160616061606    
    

74 related 1053 

7 scenarioscenarioscenarioscenario    3393339333933393        41 environmentalenvironmentalenvironmentalenvironmental    1581158115811581    
    

75 sector 1044 

8 scenariosscenariosscenariosscenarios    3251325132513251        42 average 1540 
 76 lower 1037 

9 negative 3117  43 CambodiaCambodiaCambodiaCambodia    1522152215221522    
    

77 use 1028 

10 mrc 2874  44 within 1486 
 78 term 1015 

11 riverriverriverriver    2744274427442744     45 IWRM 1453 
 79 sapsapsapsap    1012101210121012    

12 area 2512  46 countries 1447 
 80 tonletonletonletonle    1005100510051005    

13 year 2441  47 impactimpactimpactimpact    1445144514451445    
    

81 process 986 

14 LMB 2425  48 production 1427 
 82 project 971 

15 damsdamsdamsdams    2417241724172417        49 NPVNPVNPVNPV    1413141314131413    
    

83 figure 963 

16 flowflowflowflow    2407240724072407     50 dry 1412 
 84 implementation 947 

17 national 2271  51 also 1400 
 85 ricericericerice    942942942942    

18 bdp 2269  52 information 1400 
 86 severely 936 

19 datadatadatadata    2232223222322232        53 main 1359 
 87 hydrologicalhydrologicalhydrologicalhydrological    927927927927    

20 impactsimpactsimpactsimpacts    2218221822182218        54 baselinebaselinebaselinebaseline    1358135813581358    
 88 VietnamVietnamVietnamVietnam    926926926926    

21 report 2212  55 technical 1354 
 89 regional 920 

22 mainstreammainstreammainstreammainstream    2188218821882188     56 change 1349 
 90 long 912 

23 planning 2152  57 annual 1311 
 91 country 910 

24 floodfloodfloodflood    2116211621162116        58 valuevaluevaluevalue    1311131113111311    
    

92 mildly 891 

25 fisheriesfisheriesfisheriesfisheries    2102210221022102        59 speciesspeciesspeciesspecies    1288128812881288    
    

93 '000 870 

26 plan 2055  60 000 1269 
 94 levels 859 

27 future 1990  61 LaoLaoLaoLao    1255125512551255    
    

95 pmfmpmfmpmfmpmfm    857857857857    

28 season 1987  62 projects 1251 
 96 years 836 

29 resourcesresourcesresourcesresources    1871187118711871        63 total 1244 
 

97 wetwetwetwet    823823823823    

30 wide 1852  64 may 1212 
 98 key 816 

31 changes 1827  65 level 1195 
 99 quality 816 

32 strategy 1813  66 benefitsbenefitsbenefitsbenefits    1140114011401140    
    

100 floodedfloodedfloodedflooded    810810810810    

33 based 1789  67 flowsflowsflowsflows    1111111111111111    
       

34 irrigationirrigationirrigationirrigation    1780178017801780        68 net 1104 
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Overall relevance of the BDP Scenario Assessment to the Council Study 
 

The extent of coverage across knowledge areas and the level of detail contained in the 
Technical notes makes them of central value to the Council Study.  With the breadth 
of cover of the scenario assessment, specific knowledge gaps are inevitable.  These 
include social and fisheries data, understanding on response of fisheries to flow 
changes, water quality and sediments, geomorphology, climate change, environmental 
processes around the Tonle sap lake, wetlands, data on flagship species, 
environmental hotspots. flood modelling upstream of Kratie and localised impacts in 
the vicinity of dam locations.  A number of specific points with regard to gaps are 
noted below. 

One of the great strengths of the BDP effort has been the consultative framework that 
was developed and used over the period 2007-2010 in order for dialogue to take place 
between the many stakeholders across the LMB countries.  Based on this consultative 
framework, there can be quite some confidence in the robustness of the plan, both in 
terms of inclusiveness of proposed projects and the likely impact of those projects.   

Furthermore this consultative approach has meant that the methodology used was 
developed and applied in a quite transparent manner, thereby allowing feedback 
through the process so that improvements could be made. 

With its credible and robust determination of the likely cumulative impacts of 
upcoming development in the LMB, the BDP scenario assessment sets an invaluable 
foundation for Council Study’s first objective of further developing a reliable 
scientific evidence base on the consequences of water resources developments in the 
LMB.   

A summary of how the BDP Scenario Assessment makes significant contributions in 
linking development themes to impact aspects is provided in Table 5.  Clearly, BDP’s 
primary contribution is in linking hydropower and irrigation developments to the 
Council Study’s environmental and economic aspects.  There is some coverage of 
some social aspects and some coverage of the climate change theme. 

In interpreting Table 5, it should be kept in mind, that the BDP approach was 
cumulative across development themes so it is generally not possible to delink the 
impact findings by the individual development themes, particularly for the major 
development themes of hydropower and irrigation. 

 

Overall critical issues / gaps arising from the scenario assessments of relevance to the 
Council Study are listed below (following Table 5).   
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Table 5:  BDP Contributions to Council Study Development Themes / Environmental 

Aspects 
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Environ 

mental 

Impact 

areas 

Fish production Mainstream TN11      TN11     

Flood plain - Tonle Sap TN10,11  

 

TN10,11 

 

  

Delta TN11  

  

TN11 

 

  

environmental 

health / 

condition 

Mainstream TN9      TN9   TN9 

Flood plain - Tonle Sap TN3,10  

  

TN3,10 

 

TN10 

Delta TN9      TN9   TN9 

Biodiversity Mainstream TN9  

 

TN9 

 

TN9 

Flood plain - Tonle Sap TN3,10  

  

TN3,10 

 

TN10 

Delta TN9  

 

TN9 

 

TN9 

hydrology / 

water quantity 

Mainstream TN3      TN3   MAR 

Flood plain - Tonle Sap TN3,10  

 

TN3,10 

 

TN10 

Delta TN3      TN3   MAR 

water 

availability / 

drought 

Mainstream TN3  

 

TN3 

 

  

Flood plain - Tonle Sap TN3  

  

TN3 

 

  

Delta TN3  

 

TN3 

 

  

Floods - 

environmental 
Mainstream TN3      TN3   MAR 

Flood plain - Tonle Sap TN3,10  

 

TN3,10 

 

TN10 

Delta TN3      TN3   MAR 

food production Mainstream TN7          TN7 

Flood plain - Tonle Sap TN7,10  

 

TN10 

 

TN7,10 

Delta TN7,8          TN7 

sediment 

transport 

Mainstream TN4,7  

 

TN4 

 

TN4 

Flood plain - Tonle Sap TN4,7,10  

  

TN4,10 

 

TN4,10 

Delta TN4,7  

 

TN4 

 

TN4 

water quality Mainstream TN5,7 TN5 TN5         

Flood plain - Tonle Sap TN5,7,10 TN5 

 

TN10 

 

TN10 

water quality & 

salinity intrusion Delta TN3,5,7 TN5     TN3   MAR 
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  Development Themes 
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Social 

Impact 

Areas 

Food security Mainstream               

Flood plain - Tonle Sap   

 

  

Delta               

quality of life Mainstream TN12  

 

TN6,12 

 

TN6 

Flood plain - Tonle Sap TN12  

  

TN6,12 

 

TN6 

Delta TN12  

 

TN6,12 

 

TN6 

flood risk Mainstream               

Flood plain - Tonle Sap   

 

  

Delta               

drought risk Mainstream               

Flood plain - Tonle Sap   

 

  

Delta               

human health Mainstream   

 

  

Flood plain - Tonle Sap   

     

  

Delta   

 

  

social 

development 

Mainstream               

Flood plain - Tonle Sap TN10  

 

TN10 

 

  

Delta 

 

 
    

  

Eco-

nomic 

Impact 

Areas 

Economic 

development 

Mainstream TN7,13     TN6,13   TN13 

Flood plain - Tonle Sap TN7,13   

 

TN13 

 

TN13 

Delta TN7,13   

 

TN13 

 

TN13 

Employment Mainstream TN7,13     TN613   TN13 

Flood plain - Tonle Sap TN7,13   

 

TN13 

 

TN13 

Delta TN7,13      TN13   TN13 

Distribution of 

benefits 

Mainstream         

Flood plain - Tonle Sap 

 

      

Delta         

Key:   

MAR:  BDP Main Assessment Report,  

TN1-13:  BDP Assessment Report Technical Notes 1-13 

 

Hydrological Issues 

• Regarding timing of implementation and operations, the scenario assessment 
reports that the Upper Mekong dams have sufficient storage that there is little risk 
of dry season flows not being met as long as they are operated for maximum year 
long hydropower production.  However, it is known that the operators of the 
Upper Mekong Reservoirs may at times operate the cascade to prioritise 
navigation and flood management over hydropower (Chincold, 2010).  Sensitivity 
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analysis is required to determine the impacts of operating the Upper Mekong 
Cascade according to different operating rules. 

• While overall hydrological and meteorological data available in the full spatio-
temporal domain for the LMB is now reasonably good, never-the-less, data gaps 
for the period before 1985 make use of the full data set problematic.  Given that 
the Mekong basin extends from the South China Sea up to the Himalayan plateau, 
spatial variability in rainfall is quite large.  Furthermore, while the annual SE and 
NW monsoons from one year to the next generate a familiar seasonal pattern of 
rainfall and flows, nevertheless interannual variability of rainfall and runoff can be 
significant (see for example Adamson and Bird, 2005).  Simulations of rainfall 
and runoff over the 1985 to 2000 time period can therefore only give a limited 
perspective of the potential impacts of development scenarios:   

The sensitivity of the development scenarios to differences in meteorological and 
hydrological conditions, as well as model parameters, topographic data and errors 
are needed, as stated in the second last paragraph of the BDP Scenario Assessment 
Methodology Annex:  Hydrological Assessment Methodology Section 2.3.3.   

For example, the likelihood of having a 10 year period that is on average 5% drier 
or wetter than average is not known, nor are the potential impacts this would have 
on the scenario assessments  Franceschini and Marani (2010) report on how the 
intrinsic variability of meteorological and hydrological processes and 
measurement errors contribute to uncertainties in river discharge analysis.  A 
multivariate method was found to be an effective method of performing risk 
analysis to support effective decision making.  Use of such techniques should 
seriously be considered for future assessments.  

• Sensitivity analyses are needed on irrigation water use both in the event that 
irrigators withdraw more than intended increasing pressure on water availability in 
the dry season, but also accounting for the possibility that more water efficient 
crops become favoured in which case withdrawals during the wet season may be 
less than expected to determine the extent of the window within which cumulative 
beneficial uses of dry season water for hydropower and irrigation  

• sensitivity to changes in land cover parameters with development, which will 
become increasingly important into the future for the LMB with increasing 
population, changing catchment permeability, increasing distributed water 
demand, especially important for the climate change scenarios; 

• assessment is needed of how river hydraulics may change with the scenarios, 
particularly with changing river morphology due to reduced sediment transport 
and treatment of dams as point controls vs reservoir pools, given that the DSF’s 
hydraulic model component has now been extended upstream from Kratie to 
Ciang Saen  

 

Social Issues 

o Social characteristics of communities have been assumed static over the period of 
the study based on the social and economic characteristics of communities in the 
basin for the period 2008 to 2009; however, significant changes in social 
characteristics should be expected across the LMB due to changes in demography, 
income levels, access to health, education, access to new livelihood activities and 
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other development considerations not related to water resources developments.  
Although it would be outside the scope to determine what the social profile across 
the basin may be, determining the sensitivity of social impacts to changes in social 
profiles would be useful. 

o More details are needed on equity issues and steps to be taken to address social 
impacts.  Mechanisms for mitigation/compensation of persons/communities that 
will be affected are not discussed.   

o Significantly greater understanding is needed in terms of demographics, social 
conditions, dependency of communities on water and related resources and the 
resilience of communities to changes in resources.  Further to this, studies are also 
needed on how communities can more proactively respond water resources 
developments take place, especially for the most vulnerable water resource users.  
As capture fisheries is such a significant livelihood activity across the basin, more 
information is needed, particularly on how fisheries management can be 
integrated into future basin development planning. 

o Social and socio economic impact analyses need to include distributional 
considerations, impacts according to gender, educational status, age, health, 
minorities, the disabled, other potentially vulnerable groups, impacts on poverty 
and so on.  Understanding how development may impact on these factors has been 
known to be significant in the LMB for more than 4 decades now (see for 
example, Migasena, 1972) 

 

Environmental Issues 

o More and better data is needed on water quality, sediments, ecosystems, flood 
impacts upstream of Kratie, flood plain management, particularly for the delta and 
Tonle Sap, as well as climate change.   

o Sediment trapping in reservoirs and overcoming this through sediment flushing 
releases needs to be much further addressed:  will sediment flushing along the 
cascade be timed so all reservoirs are opened simultaneously in a single flood 
event or will they be opened one by one?  How should sediment flushing be 
coordinated with management of the Upper Mekong dams with China? 

o Specific knowledge gaps are apparent in terms of social data, fisheries data, 
response of fisheries to flow changes, water quality and sediments, 
geomorphology, climate change, environmental processes around the Tonle sap 
lake, wetlands, data on flagship species, environmental hotspots and localised 
impacts in the vicinity of dam locations.   

o Sediment trapping in reservoirs on tributaries, in the lower mainstream dams and 
in the upper Mekong dams is extremely problematic.  Much emphasis is needed 
on further investigations in this aspect.   

o Water quality assessments need to be greatly advanced:  carbon and nutrient 
budgets should be compiled for the mainstream, Cambodian floodplain, Tonle Sap 
and Mekong Delta.  These should be based on tributary / catchment loadings 
based on field data collection, accounting for washoff processes from agricultural 
and other land uses as well as wastewater sources and should form the basis of 
eutrophication risk assessments for the Tonle Sap, delta and offshore marine 
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environment should be undertaken.  Faecal coliforms levels and other health 
related aspects of water quality also need to be addressed. 

o As such, as far as technically feasible, future scenario analyses should make much 
more significant use of modelling that incorporates environmental, social and 
economic impacts, integrated with flow modelling in the DSF.  IQQM, SWAT and 
ISIS are all potentially capable of water quality and sediment modelling.   

o From a wide ranging literature review Arthington etal (2007) recommend a 
combination of the DRIFT and Bayesian approaches as best practise for 
assessments of impacts of changing river flow regimes on inland fisheries.  There 
are already good experiences with using these tools in the basin. Hart etal (2001), 
Hart and Pollino (2007) and Jirayut (2007) are particular reference points here on 
environmental modelling applications in the Mekong using Bayesian tools and the 
DSF tools.  

 

Economic Issues 

� Economic impacts need to address the potential impacts of time delay between 
construction and flow of benefits and economic risks of delays in construction 
schedules and costs should be examined.   

� Irrigation investments are assumed to be in rice, potential returns of agricultural 
and irrigation schemes are most likely under-estimated.  With the loss in fisheries 
that is anticipated, mechanisms should be considered to support farmers to 
convert to more protein rich food sources such as soy and pulses which would 
lead to benefits both for subsistence and commercial production. 

� Determine the sensitivity of the NPV assessments to changes in assumptions on 
loan conditions, construction schedules, tariff rates or operational restrictions that 
may delay or otherwise affect the payback period for hydropower.  Similarly, 
sensitivity to income earnings from agricultural, irrigation and other projects 
requires further assessment. 

 

Cross Cutting Issues 

� Given the cumulative/integrative approach taken, aside from the analyses of 
climate change impacts and floodplain infrastructure, there is little detailed 
breakdown of impacts according to development themes within the scenarios 
assessed. 

� Mitigation and compensation mechanisms should be addressed in far more 
detail. Recently, BDP have proposed to give attention to distributional issues 
through the Draft Scoping Report on Regional Benefit Sharing in the Mekong 
Basin (MRC, 2014); however, the focus of that effort is benefit sharing at the 
macro level between the countries and it remains unclear how this future 
activity under BDP may address the very real differences in distribution of 
benefits that will occur as currently river dependent communities risk losing 
their livelihoods, while facing significant barriers in sharing benefits of the 
large scale developments that are due to take place. 

� Trade off analyses should be done to assess which under which scenario the 
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best economic benefits are obtained while minimising environmental and 
social impacts as well as to ensure there is an equity of distributions of costs 
and benefits at a transboundary level.  Again, Regional Benefit Sharing (MRC, 
2014), would be a good mechanisms for this. 

� Risk assessments and sensitivity analyses should be conducted for all impact 
areas as well as at a cumulative level.  In particular, studies are needed that 
address resilience and risk assessment for extreme events, in particular floods, 
droughts and catastrophic failure of infrastructure. 

� Use of multiple forecast techniques in parallel to determine the degree of 
uncertainty in the hydrological predictions under the various scenarios and to 
validate hydrological predictions for the scenarios under the DSF.  Johnston 
and Kummu (2011) report that aside from the DSF suite, four hydrological 
models, three water balance models and five hydrodynamic models have been 
developed or are in use since 2000.   

� Clearly the dependence of the environmental and social assessments on expert 
opinion is an area where a more scientific approach could be taken.  Liu etal 
(2008) report that the scientific benchmark in scenario assessment of 
development impact for IWRM now involves a multi-resolution, multi-
disciplinary framework for integrated modeling of coupled human--
environmental systems.  Burgman etal (2012), report the limitations of expert 
opinions in ecological assessments in terms of dealing with uncertainty and 
subjectivity, including the potential for bias and conflict of interest.  The 
application of structured question protocols and feedback are shown to 
significantly improve performance.  Kuhnert etal (2010) and Martin etal 
(2012) also address the limitations of expert assessments and describe 
methodologies for improving the rigour of judgements made by expert opinion 
with Bayesian networks/models.   

� Furthermore, Bayesian networks have previously been have been successfully 
trialled in the LMB for fish (Baran etal, 2003) and policy analysis (Varis and 
Keskonen, 2006).  Furthermore, MRC’s Environment Programme have 
undertaken training for staff from riparian line agencies on the use of Bayesian 
networks for ecological risk assessment (see Hart and Pollino, 2007) so these 
tools are already familiar to a range of stakeholders in key positions in the 
region.   

� Water resources development being so potentially wide reaching, and yet with 
so much uncertainty on the timing of which individual projects may proceed 
and how the flows of costs and benefits may take place, yet little attention has 
been paid to sensitivity analyses and/or risk assessment techniques in 
basinwide analysis within the LMB.  Both DRIFT and Bayesian approaches 
are potentially well suited to sensitivity and risk assessments, making the case 
for their application even more compelling. 

� Assessment methodologies for economic impact assessment were explicitly 
acknowledged under the BDP scenario assessment as deriving from World 
Bank standard methodologies.  Similarly, environmental and social 
assessments should be referenced against indicators, methodological 
frameworks and principles of assessment that are credible internationally and 
regionally.  These are certainly in no short supply including: 
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� United Nations Environment Programme’s (UNEP) Integrated Environmental 
Assessment Methodology, as used in the Global Environment Outlook (GEO) 
and Greater Mekong Environment Outlook (GMEO); 

� Methodologies proposed under the World Commission on Dams (WCD); 

� International Hydropower Association (IHA) and International Energy 
Association (IEA) sustainability guidelines; 

� The Equator Principles; 

� World Bank Policies on Stakeholder Involvement in Options Assessment; 

� Food and Agricultural Organisation’s (FAO) Sustainability Assessment of 
Food and Agriculture systems (SAFA); 

� The United Nations Sustainable Development Knowledge Platform and 
Indicators Of Sustainable Development Guidelines And Methodologies 

� The Greater Mekong Subregion (GMS) Core Environment Programme’s 
(CEP) Strategic Environmental Framewok (SEF) and Environmental 
Performance Assessment (EPA) frameworks, and 

� The Global Water Partnership (GWP) IWRM Toolbox. 

� Establishment of an independent committee for scientific review involving 
internationally recognised experts from the LMB and international. 

� In the longer term, climate change will become increasingly problematic, most 
importantly through sea level rise and consequent impacts in the Mekong 
delta.  Much further research is needed in this regard and in understanding 
how climate change will affect the basin wide hydrology, ecosystems and 
agriculture. 

 

Review of Basin Development Strategy 2011 to 2015 
The Basin Development Strategy moves the LMB countries beyond cooperation that 
centres principally on knowledge acquisition towards cooperation on management 
and development of the water and related resources of the Mekong River.  The 
strategy aims to addresses issues of poverty reduction and economic growth through a 
multi purpose approach to water resources development focussing on the sectors of 
energy generation, agriculture, capture fisheries and navigation.  Sources 
underpinning the Strategy are provided in Table 6, below. 

The strategy is MRC's “primary response” (MRC 2010a) to Article 2 of the 1995 
Mekong Agreement which calls for the identification, categorisation and prioritisation 
of projects and programs for the development of sustainable benefits and preventing 
wasteful use of Mekong River Basin waters.  Planning under the strategy would be 
dynamic, with reviews and updates every five years.  The strategy is based on a two 
year consultation process involving multiple stakeholders and has been subjected to 
review by an international panel of experts (MRC 2010b). 
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Opportunities perceived that are relevant to the Council Study include: 

• hydropower development, 

• expansion and intensification of irrigation,  

• combating of saline intrusions in the delta,  

• navigation,  

• tourism,  

• environmental/social sustainability for hydropower,  

• wild fish, biodiversity and wetlands 

• sediments, nutrients,  

• social/livelihood impacts,  

• sharing of development benefits and risks,  

• climate change adaptation,  

• flood and drought management, and 

• navigation, 

Implementation of the strategy and development of the basin action plan are to be 
undertaken by the National Mekong Committees (for national plans) and the MRC 
Secretariat (for the regional plan) through the BDP 2011-2015 programme. 

The strategic priorities proposed by the Basin Development Strategy focus on the 
sectors which are expected to dominate water use:  hydropower and irrigation, as well 
as risk and integrated planning.   

Specific actions under the BDS that are relevant to the Council Study can be 
summarised as follows: 

1) Irrigation 

Developing irrigated agriculture - drought mitigation strategies is stated as 
important, as well as guidelines for fish friendly irrigation developments, 
integrated pest management and improved irrigation management.   

2) Agriculture and Land use: aquaculture, fisheries etc. 

Knowledge acquisition for capture fisheries processes and implications stated 
to be significant but the impact areas are not specified.   

3) Domestic and Industrial use;  

 Not directly proposed to be addressed under the BDS. 

4) Flood protection structures and flood plain infrastructure, 

Cited as a sector with potential direct benefits and risks for local communities, 
but no issues are directly specified.   

5) Hydropower,  

Impacts on drought risk are proposed to be addressed by cooperation with 
China, to ensure Upper Mekong hydropower projects enhance rather than 
depleting dry season flows in the LMB. 
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Impacts on Environmental Condition and Biodiversity are proposed be 
addressed by identifying sub basins with high ecological values to be 
protected and those where hydropower development would have limited 
impacts.   

Hydropower projects are to be evaluated as multi purpose schemes thereby 
increasing economic benefits and decreasing adverse environmental and social 
impacts.  Mitigating steps should be taken with respect to hydrological, water 
quality, fisheries sediment, biodiversity and economic benefit sharing options.   

6) Transportation - Navigation 

Stated as a sector with potential direct benefits and risks for local 
communities, however no impact issues are directly specified 

7)  Climate Change 

It is stated that options are to be explored through selected pilots and scale up 
of successes, that climate change adaptation studies at sub basin level and 
monitoring/assessment are to be conducted, although impact areas relevant to 
the Council Study are not specified. 

 

Impact Areas 

Sectors that have the most direct benefits and risks for local communities are 
identified as fisheries, navigation, flood and drought risk, tourism, ecosystem 
services, wetlands and watershed management.  It is stated that environmental and 
social objectives and indicators should be developed, including those related to flow 
thresholds framework for maintenance of flow on the mainstream, water quality 
parameters and biodiversity loss; however these do not appear to be specifically 
linked to any of the Council Study development themes. 

 

Environmental Impacts 

(A) Fisheries and fish production 

Irrigation and hydropower connections as specified above 

(B) Environmental condition/health 

 Not directly specified 

(C) Biodiversity 

Biodiversity consequences of development are stated as important as 
well as identification and development of management plans for 
priority habitats/hotspots impacted by changes in flow conditions, but 
are not linked to specific development themes. 

(D) Hydrology/water quantity including groundwater 

Strengthening proposed for surface and groundwater monitoring and 
updating groundwater inventories are stated as important, but no 
linkages with development themes are explicitly stated. 

(E) Water availability (drought), 
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Detailed analysis of flow impacts on drought risk is stated as important 
but are not linked to specific development themes. 

 

(F) Floods, 

Detailed analysis of flow and flood change impacts on flood risk.  
Areas that are stated as future priorities are: 

• detailed flood modelling upstream of Kratie 

• long term flood management options for the Mekong Delta 

(G) Food Production, 

Nothing specifically is proposed under the Basin Development 
Strategy for Food Production 

(H) Sediment Transport; including river bank stability, sand mining, delta 
sediment plume 

Knowledge acquisition for areas of uncertainty and risk including 
sediment transport is stated as important but not linked to any specific 
development themes, 

(I) Water Quality; this includes salinity intrusion. 

Knowledge acquisition for areas of uncertainty and risk for nutrient 
transport (in associated with sediment transport above) is stated as 
important but not linked to any specific development themes, 

 

Social and Economic Impacts 

Aside from those the impacts identified in the development themes above, it is 
stated that determining social/livelihood impacts, risks and solutions 
important.  

 

Overall, it is clear that the Basin Development Strategy has significant overlap with 
the Council Study.  The Council Study team should work closely with BDP in order to 
ensure efforts under the Council Study and the next phase of the BDP are synergistic 
and not duplicative. 
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Table 6:  Sources Underpinning the Basin Development Strategy 

 Documentary Sources  Consultative 

Sources  

Data Sources 

Underpinning 
Sources 

MRC (2005) MRC Strategic Plan 
2006-2010,  

MRC (2005), IWRM Strategic 
Directions  

MRC (2010), BDP Scenarios 
Assessment 

 

 MRC Master 
Catalogue 

Data Supplied by 
countries (sic – 
presumably the 
National 
Implementation Plans 
produced by the 
NMCs) 

Other sources MRC (1995) Mekong Agreement,  

Millenium Development Goal (MDG) 
7 improved access to drinking water  

MONRE:  Climate Change and sea 
level rise scenarios for Viet Nam 

MRC Procedures:  PMFM, PWUM, 
PWQ and PNPCA 

Global Water Partnership (2000) 
Integrated Water Resources 
Management (IWRM) 

National 20 year plans for water 
development 

First MRC Summit 
(2005) 

MRC Council 
Meeting (2005) 
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4. MRC commissioned Strategic Environmental Assessment 

for mainstream hydropower  
 

The SEA for Hydropower on the Mekong Mainstream (SEAHMM) represents a major 
body of work that links the proposed cascade of hydropower dam developments on 
the Mekong Mainstream in the LMB with a wide range of social, environmental and 
economic impacts.  Dam locations initially under consideration were at Pak Beng, 
Luang Prabang, Xayaburi, Paklay, Sankham, Pak Chom, Ban Koum, Lat Sua, Don 
Sahong, Thakho, Stung Treng and Sambor.   

Documents considered under the SEAHMM review were as follows: 

• The SEAHMM Inception Report (ICEM, 2009) 

• The SEAHMM Baseline Assessment Report (ICEM, 2010) 

• The SEAHMM Impact Assessment Report (ICEM, 2010) 

• The SEAHMM Avoidance, Enhancement and Mitigation Assessment Report 

(ICEM, 2010) 

• The SEAHMM Main Final Report (ICEM, 2010) 

 
The contents of these are each described separately below, as relevant to the Council 
study context, that is, in terms of the scientific aspects of mainstream hydropower 
development flow impacts on economic, social and environmental issues. 

 

The SEAHMM Inception Report  
The SEAHMM Inception Report is presented in five volumes covering the scoping 
phase, these being the main inception report, mainstream project profile summaries, 
national scoping consultation summaries, SEA theme papers and addition studies 
proposals and the SEA communications, consultations and capacity building plan.  

The coverage of the SEAHMM is described as the hydropower schemes proposed for 
the mainstream of the Mekong river within the Lower Mekong Basin (LMB), along 
stretches of the river wholly within Lao PDR, stretches shared by Lao PDR and 
Thailand, and stretches within Cambodia. All proposed schemes are to be essentially 
run of river, with some limited capacity for diurnal peaking.  Full exploitation of all 
possible schemes would require approximately US$ 25 billion, presumably all of 
which would have to be provided as foreign direct investment.  The SEA states that at 
the time of writing, project planning was ongoing on a project by project basis, 
outside any frameworks for regional planning, yet acknowledges the BDP scenarios 
assessment process to have been ongoing, which did give rise to assessments of the 
implications of these mainstream dams. 

The SEA addresses potential opportunities and risks of the projects including 
assessments of alternative with considerations of economic, socio-economic and 
environmental impacts of the projects.  By doing so the SEA seeks to integrate 
energy/power sector considerations into the Basin Development Plan (BDP), 
increasing understanding on development risks and opportunities of mainstream 
developments and their regional distribution. 

SEA is generally linked to a specific development policy or plan; however, the 
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proposed LMB mainstream hydropower projects are being developed on a case by 
case basis with no overarching planning or policy framework.  As such, the 
application of SEA in regard to hydropower on the mainstream Mekong has to be seen 
in terms of alerting planners and policy makers to the risks and opportunities 
associated with major strategic decisions that may need to be made. 

Following scoping under the inception phase, the SEA was to proceed through 
baseline assessment, opportunities and risks assessment; determination of 
mechanisms for avoiding, enhancing and mitigating risks; and final reporting. 

General characteristics of the proposed projects, all of which had undergone either 
prefeasibility or feasibility investigations at the time the SEA was written are 
presented as follows:  

• The upper most projects comprise dams 800 to 1,200 m in width across steep 
sided sections of the river, forming reservoirs up to 120 km in length, live 
storage is limited to a few days’ storage, design discharges range from 3,000 to 
12,000 cumecs and installed capacity of 700 – 1,400 MW; 

• two alternative projects where the Siphandone network of channels in the 
vicinity of the Khone falls in Southern Lao PDR, immediately upstream of 
Cambodia.  Of these, the Don Sahong project would block one natural 
channel, generating 240 MW, while the Thakho project would operate as a 
diversion around the Khone falls generating 60 MW; 

• dams across floodplain sections that would require 10 to 18 km of 
embankments, inundating 200 to 620 km2 of floodplain with maximum 
discharge of 18,000 cumecs and installed capacity of 980 to 2600 MW. 

The SEA scope was determined through consultations primarily with the government 
agencies across the four countries and also with non government organisations, 
donors and the developers.  Following scoping, the SEA took a very transparent, 
consultative approach through numerous workshops and meetings. 

Key strategic issues identified in the background scoping were: 

• economic development including generation of foreign exchange revenue, 
ensuring energy needs, national energy security and low cost power 
production. 

• social/livelihood issues including relocation, cultural impacts and poverty 
reduction, and 

• environmental sustainability including ecosystem changes and social 
consequences, impact on water resources, biodiversity and climate change 
mitigation. 

Following consultations, by the close of the scoping phase, eight strategic themes had 
emerged:  economics, energy, hydrology/sediments, terrestrial systems, aquatic 
systems, fisheries, social systems and climate change.  Furthermore, three topics for 
additional studies were identified:  Chinese dams, economics and distributional 
analysis, hydrology/sediments and alternatives for electricity demand and supply. 

 

The SEAHMM Baseline Assessment Report  
The Baseline Assessment report consists of a summary baseline report and eight 
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working papers that cover the themes identified if the scoping: economic systems, 
energy and power, hydrology and sediments, terrestrial ecosystems and agriculture, 
aquatic ecosystems, fisheries, social systems and climate change.  These were each 
assessed in terms of their past trends, current situation and future trends without LMB 
mainstream hydropower as discussed below. 

 

Economics 

Key issues identified during consultations in the scoping phase were the broad 
national and regional economic implications of large natural resources based 
development, economic costs and benefits of sectoral developments and the 
distribution of economic benefits. 

Across the LMB, rapid economic growth is taking place.  Associated with that 
growth, there is also rapid urbanization, increasing inequality and fluctuations in 
currency exchange rates. Hydropower represents a potentially massive area for 
development. There is potential to generate large foreign exchange reserves, which 
may significantly effect macro-economics, particularly for Lao PDR; however there is 
significant risk of defaulting on debt, which could have severe negative economic and 
social implications. 

 

Energy and power 

Electricity demand growth, cross border buyer and seller motivations, the energy 
resource base in the LMB and GMS and alternative demand side and supply side 
options were identified as key issues. 

Official power demand growth estimates are 8.5% to 2015, reducing to 6.5% by 2030.  
This would see peak demand of 45 GW (2010) increase to 130 GW by 2025 and 
annual energy demand increase from 280 GWh to 820 GWh.  This is set against high 
usage of hydrocarbons which account for 90% of power generation, yet there seem to 
be insufficient reserves in the region for future use.  Consequently, Renewable Energy 
(RE) sources and energy imports of both power and fuel need to be considered in 
order to meet demand.   

As at mid 2010, the cross border power trade between Lao PDR and Thailand stood at 
7 GW, with system planning rather than demand growth spurring hydropower 
developments.  Potential mainstream projects account for 70% of the LMB’s overall 
hydropower potential of 90 TWh/yr. Despite the high capital cost of constructing 
hydropower plants, the threshold price of 0.07 USD/kWh would make hydropower 
export competitive. 

The full potential Gross Green-House Gas (GHG) offsets by mainstream hydropower 
would be just over 50 Mt/yr with all tributary projects potentially contributing a 
further 42 Mt/yr by 2030.  Net offsets are more problematic to determine due to 
considerations of potential reservoir emissions. 

 

Hydrology and sediments,  

The key issues identified were changes to hydrological processes, fate and transport 
of sediments and changes to water quality. 

Hydrological issues assessed included the annual Mekong hydrograph, its variations 
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in quantity, timing, origins by tributaries across the Mekong countries and flow 
reversal and flooding issues for the Tonle Sap great lake.   

The major driver of immediate future change for hydrology is the operation of inter-
seasonal storage reservoirs in the Upper Mekong Basin (UMB):  no significant 
changes in average annual flow are expected; however dry season flows are estimated 
to increase by 700 to 1200 m3/s and wet season flows to decrease by 700 to 1400 
m3/s.   

Timing of the reversal of flows into the Tonle Sap lake in May is likely to be delayed 
by about one week; however the reversal to flows out of the lake is not expected to 
change significantly.  There will be less variation in water levels within the Tonle Sap, 
ie, higher discharges in the mainstream Mekong during the dry season. This will mean 
water levels in the Tonle Sap will be higher by 0.04 to 0.24 m at Prek K’dam during 
the dry season, which will mean the a larger proportion of the flooded forest and other 
fringe areas around the lake will experience permanent flooding.  Conversely there 
will be less water in the lake during the wet season (0.03 to 0.28 m lower at Prek 
K’dam), so that the extent of shallow flooded areas fringing the lake during the wet 
season will be reduced by approximately 5-10%.  Similarly the extent of the 
floodplain associated with the mainstream Mekong in Cambodia will reduce by about 
5%. 

In the Mekong delta, alterations in hydrology are expected to reduce the flood season 
by two to four weeks, with up to 100,000 ha experiencing a lower water levels (below  
1 m of flooding).  Conversely increased dry season flows could reduce the area 
affected by saline intrusions by around 15%.   

Sediment issues included sediment origins by regions/countries, the Mekong sediment 
load, transport capacity, bed load dynamics, deep pools, bed and bank erosion, as well 
as nutrient and sediment dynamics in the floodplain, Tonle Sap, delta and marine 
system. 

Sediment loads for the Mekong have historically been influenced by land clearing 
(1960 – 1990) and more recently by hydropower development and soil conservation 
measures.  The Yunnan cascade of dams could trap up to 80% of the Lancang Jiang’s 
sediment load, reducing the supply of sediments to the LMB by approximately 70 
Mt/yr.   

The Sesan Srepok Seong (3S) basin also contributes significant sediments to the 
Mekong, currently around 17 Mt/yr.  This would fall to 11 Mt/yr with the anticipated 
construction of 15 reservoirs in the 3S basin.  Other tributaries contributions are 
relatively minor, being in the range of 0.1 to 6 Mt/yr.  Overall, the sediment load of 
the Mekong at Kratie is currently around 165 Mt/yr, which could drop to as low as 25 
Mt/yr should all of these developments proceed. 

The reduction in supply of sediments from upstream sources will induce re-
suspension from alluvial sediment stores within the Mekong over the next 10 to 20 
years. 

With reductions in sediment load, nutrient loads will also be reduced by 
approximately 10,000 to 18,000 t/yr of bioavailable phosphorus.  Productivity of the 
Tonle Sap lake may therefore be reduced by 4 to 40%.  The most severe reductions in 
productivity are expected to be experienced in the western part of the lake.  Similarly, 
fine sediment supply in the marine sediment plume may drop by 80%, with 
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consequent reductions in nutrient supply and primary productivity. 

 

Terrestrial ecosystems and agriculture 

Habitat loss, degradation, forest cover, protected areas, changes to agricultural 
patterns, value of paddy agriculture, changes to agricultural and land use patterns 
along the mainstream, particularly river bank gardens. 

Terrestrial ecosystems surrounding the Mekong mainstream are dominated by forest 
cover in the upper sections of the LMB.  Further south agricultural land dominates 
and becomes progressively more dense towards the delta in Viet Nam.  Few areas are 
under formal protection status; however various sections of the mainstream corridor 
are recognised as key biodiversity areas.  Riverbank gardens also make a significant 
contribution to local subsistence and livelihoods.   

Pressure on forests, natural systems and small scale agriculture and traditional 
livelihoods can be expected to increase into the future due to population increases, 
agricultural intensification, commercial and tourism developments.  In the delta, 
saline intrusion, erosion and acid sulphate soil issues will also put pressure on 
agricultural productivity over the next 20 years. 

 

Aquatic ecosystems 

The aquatic ecosystems of the Mekong are very diverse and productive.  Water quality 
and ecological health are generally good, apart from some areas with raised 
contamination levels, especially near urban areas.  

Productivity and biodiversity of aquatic habitats, ecosystem regulating capacity and 
value of cultural ecosystem services are considered sensitive areas.  Changes in 
hydrology and sediment flows due to the upstream dams in China and dams on the 
tributaries, over exploitation of aquatic resources and declining water quality will tend 
to reduce aquatic habitat diversity. 

 

Fisheries 

Important issues under fisheries include the economic importance of fisheries to local 
livelihoods, provincial and national economies, and changes to the unique features of 
the Mekong’s fisheries.  Overall, fishing pressure, construction and operation of 
tributary dams and changes in the flood plain environment are expected to 
significantly reduce the sustainability of Mekong fisheries.  Large, valuable species 
can be expected to be replaced by small less valuable species and the inter annual 
variability of the annual catch is expected to increase.  There is some potential to 
increase aquaculture production before it plateaus. 

 

Social systems  

Important considerations under the baseline assessment for social systems include 
poverty, ethnic groups, natural resource based livelihoods, health/nutrition, 
resettlement and human trafficking. 

The LMB countries have all made great advances in poverty reduction in recent years, 
despite some causes for concern in certain aspects such as natural resources depletion 
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and contamination.  There is widespread dependence on river related resources across 
the LMB, especially for ethnic minorities.   

While overall health/nutrition standards are improving, ethnic minorities continue to 
experience poorer health due to a number of considerations, including 
sanitation/hygiene issues, loss of variety of food sources with declining variety of 
natural resources, malnutrition and waterborne diseases.  Arsenic contamination of 
groundwater is also a health concern, particularly in the Cambodia floodplain and Viet 
Nam delta.   

Resettlement issues are problematic with numerous inconsistencies and gaps in 
policies and procedures, poor EIA approval processes, problematic implementation of 
procedures, limited capacity for social planning and monitoring.  Social safeguards 
budgets are often insufficiently allocated, or poorly managed in terms of impacts 
timings.   

 

Climate change 

Climatic and hydrological variability and extremes, implications of changes for 
natural and social systems, implications of changes for development sectors including 
hydropower. 

Generally across the LMB recent trends of increasing mean annual temperatures.  Dry 
seasons have become dry across the whole basin and there is a general trend of 
increased rainfall in the wet season.  However, rainfall has been increasing in 
variability, in terms of annual rainfall amounts and extreme events, yet the trends are 
not consistent across the basin, with Thailand experiencing a decrease in variability, 
whereas Viet Nam has experienced sharp increases.   

Global climate change modelling indicates that under any of the UNFCCC scenarios, 
trends for increasing temperature and rainfall would continue.  The runoff volume of 
the Mekong at a basinwide is also expected to increase in all months, with the largest 
increases occurring in the wet season (up to 22%).  Increased flooding is therefore 
expected to occur, particularly in the delta and the level of the Tonle Sap would be 
expected to rise on a year round basis.   

Despite that the LMB will be on average more wet, increases in variability will mean 
that extremes in dry periods will still impinge through the dry season, leading to 
reduced rainfall and runoff in the dry season through much of the basin.   

The contributions of the LMB countries to global GHG emissions are modest, 
representing in overall terms only 1.5% of total world emissions, and in per capita 
terms being under the global average rate of emissions per person. 

Hydropower operations on the tributaries and in the UMB should significantly 
counteract the increase in wet season flows that can be expected to occur with climate 
change, while irrigation withdrawals may significantly offset the year round increase 
in flow volume; however, these effects are dependent on the construction schedules 
and, following commissioning, the operating regimes for each of the schemes. 

 

Overall, the combined trends of most significance due to expected infrastructure 
developments and climate change in the absence of the mainstream dams are likely to 
be as follows: 
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• Agricultural productivity should be expected to increase overall; however, 
food security may decrease due to lower rainfall and runoff in central and 
southern parts of the basin, saline intrusion and storm surge problems in the 
delta and population growth. 

• Biodiversity and productivity in fisheries are expected to decrease due to 
increasing demand for fish and consequent increase in fishing pressure, 
tributary dam construction, reductions in flooded forest habitat around the 
Tonle Sap lake and increased salinity in the delta.   

• Increased annual runoff across the basin will increase the potential annual 
energy production on tributary dams; however there is a risk that the capacity 
of some dams will be exceeded due to the increase in wet season events; 

• Aquatic and terrestrial ecosystems will come under increasing stress, with 
consequent negative impacts on livelihoods.  Increased occurrence of extreme 
events such as floods and droughts will also potentially impact negatively on 
livelihoods, while increased temperatures and annual rainfall will increase 
health risks and reduce labour productivity.  

 

The SEAHMM Impacts Assessment Report  
The Impacts Assessment Report provides details of the LMB proposed mainstream 
hydropower developments, then assesses impact issues across the eight strategic 
themes of energy/power, economics, hydrology/sediments, terrestrial 
ecosystems/agriculture, aquatic systems, fisheries, social systems and climate change. 

Geographically, the assessments are considered according to the six hydro-ecological 
zones first proposed by Adamson (2006) consisting of (1) the Lancang Jiang section 
in China, (2) the steep sided stretch of river from Chiang Saen to Vientiane, where six 
of the mainstream dams are proposed to be developed, (3) the Vientiane to Pakse 
stretch that receives the bulk of the tributary inputs from Lao PDR and Thailand, 
where two of the mainstream dams are proposed to be developed, (4) Pakse to Kratie, 
including the Siphandone-khone falls and Stung Treng sections, where the 3S inflows 
are received, and where four2 of the developments may take place (5) the floodplain 
section from Kratie to Phnom Penh, including the Tonle Sap system and (6) the 
Phnom Penh to South China sea section that encompasses the Mekong delta. 

From an energy perspective, the mainstream dams would provide US$ 3-4 billion/yr 
in power benefits by 2030 should all dams go ahead.  This is approximately twice the 
potential power benefits of all the other proposed tributary projects in the LMB 
envisaged in 2010 under MRC’s Basin Development Plan.   

Mainstream hydropower would significantly improve diversification of energy 
sources for the Mekong countries away from fossil fuels, reducing price volatility and 
the need to import energy from outside the GMS.  A further significant benefit would 
be through regional emissions reduction/offsetting.   

Cambodia’s power sector would potentially gain significantly in this regard:  power 
generation in Cambodia is currently based almost entirely on imported fuel oil and 
                                                

2 In this stretch, five schemes have been proposed; however of these, Don Sahong and 

Thakho are more or less mutually incompatable. 
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there are only very limited alternatives for generation within Cambodia (a small 
number of tributary hydropower projects).  Lao PDR can meet its power demands 
from its tributary hydropower capacity so the mainstream dams are aimed mostly at 
earning export revenue.  Thailand and Viet Nam as power buyers will have such large 
demand for hydropower by 2030 that the LMB mainstream projects will represent 
only a small component of the power market. 

 

In terms of economics, all countries will benefit in terms of power sector 
improvements.  Further benefits would accrue through the influx of over USD 20 
billion in FDI should all projects be pursued. Through the construction phase, this 
would significantly increase demand locally for employment, engineering, industrial 
and other inputs to the projects.  Following the construction phase, through operations 
the royalties and revenue earnings will contribute significantly; however distributional 
and other macro-economic issues may be experienced, particularly in Lao PDR, due 
to the size of the projects relative to the Laotian economy.   

Cross sectoral economic impacts will be mixed, in that although much fertile 
agricultural land will be lost and fish migration paths blocked, the opportunity for 
reservoir associated irrigation systems and reservoir based aquaculture may provide 
offsetting opportunities. 

Natural system economic impacts are inevitable such as the loss ecosystem services in 
wetlands.  Such impacts will predominantly impact most heavily on the poorest and 
most vulnerable.  Fisheries impacts associated with natural systems decline in 
Cambodia are a particular concern given the high proportion of the population 
dependent to some extent on fisheries and that fisheries currently accounts for 
somewhere between 8% and 16% of the Cambodian economy. 

Power importing countries will realise the full benefits of cheap electricity 
immediately from when power generation begins; however for the exporting 
countries, revenue/ royalty earnings need to be considered against concession 
agreements (assumed at 25 years).   

The cascade of six projects in Lao PDR accounts for around half of the full potential 
economic benefits of the whole cascade, while incurring significant losses in fisheries, 
riverbank gardens, loss of other agricultural land, to some extent offset by extension 
of irrigation in Pak Chom, and loss of aquatic habitats.   

The middle Mekong projects would account for just under a third of the economic 
benefits of the full cascade, while incurring some losses in capture fisheries, 
agricultural land, riverbank gardens and loss of important ecotourism assets. 

Cambodian projects would yield about 20% of the full economic benefits of the full 
cascade.  Relatively little agricultural land would be lost; however large losses would 
be incurred in aquatic ecosystems and capture fisheries. 

 

Hydrology and Sediment Impacts of the development of the full cascade would 
transform 66% of the mainstream Mekong’s length in the LMB from a rapidly 
flowing to a series of large reservoirs.  An immediate impact of inundation would be 
the submersion of significant amounts of irrigation infrastructure, river bank 
agriculture, riverine wetlands, niche habitat such as deep pools and floodplains in the 
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areas immediately upstream of dam locations.   

During dam operations, in the event of emergency releases and should operations be 
oriented to supply peaking power, rapid changes in flow rates and water levels may be 
experienced for long distances downstream with minimal time for warning 
notifications to be given. 

Formation of reservoirs will also cause significant changes in the transport of 
sediment and debris:  sedimentation will occur at the reservoirs, thereby reducing the 
sediment load immediately downstream.  Consequently, increased bed and bank 
erosion will occur in the downstream.  Sediment attached nutrient transport will 
likewise be affected.  Impacts of disrupted sediment transport may in the long term 
even reduce affect stability of banks and channels in the delta and disrupt the marine 
sediment plume. 

 

Terrestrial systems will be affected not only by inundation of the reservoir areas but 
also by resumption of land for infrastructure requirements such as transmission lines 
and roads.  The Cambodian dams will have the greatest effect in this way as they will 
flood the largest areas, including the reach above Stung Treng which is a designated 
Ramsar site.  Substantial agricultural areas and riverbank gardens will be lost; 
however this loss in production will be offset by irrigation schemes that will operate 
under three of the projects. 

 

Impacts on Aquatic Systems for the six dams upstream of Vientiane would be 
significant as over 80% of the river would change from free flowing to a series of 
reservoirs, with consequent losses of a unique and important sequence of aquatic 
habitats, breeding and spawning sites.  Fish migrations between the upper and lower 
Mekong would be lost, since even with effective fish ladders, it is unlikely that 
significant numbers of fish would pass all six dams and the large stretches of deep, 
open water between them.   

The middle two dams will have significant impacts, yet not as severe as the upper 
cascade.  They will however represent significant fish migration barriers.  

The lower dams in Cambodia would affect one of the most bio-diverse areas in the 
Mekong system, including significant spawning grounds. A number of rare and 
endangered fish species could be lost, as could the Irrawaddy dolphin. 

Of the schemes proposed for the Khone falls, it is not considered that Thahko could 
impact significantly on aquatic ecosystems; however, the Don Sahong scheme is 
proposed across the only known year round route for migrating fish of great 
commercial significance.  If alternative fish passages are not able to be provided then 
Don Sahong could have major negative impacts. 

Fisheries valued at US$2.1-3.8 billion would be drastically affected by the 
construction of the full cascade of hydropower projects due to the inundation of 
habitat that would occur and due to the barrier effect that the projects would impose 
on the mainstream.  It is the general consensus among fisheries experts that many 
species, including numerous species of high economic importance, will not be able to 
use fish passages effectively.  It is also asserted that reservoir fisheries will not be as 
productive as wild fisheries and so a drastic loss in fish productivity as well as species 



Literature Review for the MRC Council Study  March 2014 

P a g e  53 |  

 

composition is to be expected. 

Social Systems, the population of the mainstream corridor, Tonle Sap lake and 
Mekong delta is approximately 23 million people, of which, around 19.5 million live 
in Cambodia and Viet Nam.  Issues that will arise include poverty, health/nutrition and 
resettlement, Direct impacts such as the need for resettlement will be felt immediately.  
Complex issues may be raised in cases where resettlement needs to take place across 
various social systems such as where multiple district administrations are affected.   

Indirect impacts may be more widespread as people are affected by changes in 
patterns of water flows, sedimentation and fish productivity.  It is estimated that 1 
million fisheries related livelihoods are at risk.   

Some positive impacts of hydropower projects will also be apparent including 
improved infrastructure and cross river access, hydropower revenue benefits at 
national level, cheaper electricity; however such benefits will not accrue evenly across 
all affected sections of the community and the most directly affected populations are 
generally the most vulnerable to change. 

Climate Change the projects will contribute to GHG reductions, estimated at up a net 
emissions savings of to 50 Mt/yt CO2 equivalent.  However, climate change will 
increase runoff in the wet season, particularly for extreme events, drastically 
increasing the likelihood of structures design criteria being exceeded.  The 
combination of dams and climate change may also have negative impacts on food 
security and water quality.  More positively, the 9 to 22% increase in flow will 
increase the potential capacity for generating hydropower. 

 

The SEAHMM Avoidance, Enhancement and Mitigation Assessment Report  
Covers strategic options, energy/power, economics, hydrology/sediments, terrestrial 
and aquatic systems, fisheries, social systems, navigation and climate change. 

Principles introduced according to which avoidance, enhancement and mitigation 
measures should be judged included:  net provincial, district and economic gains, user 
pays, multiple uses, safe operations, biodiversity, well-being of poor and vulnerable 
groups and the precautionary principle.   

The SEA team developed 14 key environmental, 5 economic and 10 social questions 
were formulated to guide the determination of methodology and setting of indicators 
for avoidance, enhancement and mitigation.   

Four strategic options determined through consultations were determined as deciding 
not to proceed with the mainstream projects: deferring a decision on whether or not to 
proceed, proceeding with caution in a gradual phased manner and proceeding with 
rapid development of all projects. 

Avoidance measures were to be determined as either decisions not to proceed, to 
proceed with projects reduced in magnitude or to defer projects.  Mitigation and 
enhancement mechanisms were to focus on institutional and policy measures that 
would reduce the intensity or coverage of impacts, or that would lead to additional 
benefits from the projects. 

 

For energy and power considerations, challenges were noted in terms of institutional, 
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sovereignty, operational coordination and human resources issues.  It was seen that 
these issues would best be overseen by establishing rules under which the projects 
should operate, especially considering the transboundary extent of the cascade.  A 
model would be necessary to determine the operations of the plants in hourly flow 
details, with the involvement of all operators in agreeing performance of the projects 
under different scenarios.   

Regarding Economic Systems, the projects represent significant opportunities for 
socio-economic improvement if institutional and capacity measures can be put in 
place to maximise revenues and spend them effectively.  Recommendations were 
therefore made for capacity and institutional improvements to be made in fiscal, 
monetary and exchange rate management, effective spending of revenues to overcome 
adverse project effects in affected sectors, debt- sustainability, distributional effects. 

Hydrology and sediments issues relating to upstream/downstream conflicts between 
operators and transboundary flooding issues have already largely been addressed by 
Lao PDR’s optimisation study, whereby operating water levels for reservoirs on the 
zone 2 cascade of dams would be reduced.   

Exclusion of the Ban Koum, Latsua, Stung Treng and Sambor projects would 
significantly reduce sediment impacts.  Operation of projects for continuous 
operations rather than supplying to daily peaks and reducing water levels to avoid 
permanent inundation of wetlands, floodplains and communities would significantly 
lower their impacts. 

A number of mitigation and enhancement options targeting direct environmental and 
social impacts at the reservoir sites themselves are possible, including protective 
dykes, rip-rap along channels as well as the scheduling of sluicing and dredging 
operations to deal with sediment deposition issues. 

19 additional studies are recommended including on sediment issues, 
hydrological/dam operations issues, emergency management, fish migration 
dynamics, fate and transport of nutrients, marine sediment plume mapping and 
modelling, coastal erosion studies, groundwater studies, reversals of the Tonle sap and 
temperature impacts of the Yunnan cascade. 

Institutional recommendations are framed around the establishment of an impartial 
transboundary authority to consider issues such as design guidance, coordination of 
dam operations and maintenance, emergency and safety management, navigation, 
stakeholder issues, water licensing and allocation of environmental flows 

Terrestrial systems are generally not strategically significant aspects under the 
development of the cascade of mainstream Mekong dams, nevertheless mitigation and 
enhancement options are apparent, including provisions to address Ramsar site issues, 
compensation and offsets for losses of terrestrial biodiversity, making use of dams as 
multiple use facilities and the establishment of multi-stakeholder catchment 
management boards. 

Aquatic systems issues are considered to be serious.  There is a high vulnerability of 
aquatic systems to the development of the cascade of mainstream dams such that 
avoidance, mitigation and enhancement mechanisms are currently considered to be 
relatively ineffective in addressing losses of unique habitats and biodiversity.  Gaps in 
knowledge are considered to still be large in terms of risks and knowledge on how to 
reduce impacts, manage them and potentially enhance the aquatic ecosystems 
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productivity.  Recommendations are that more knowledge is needed on the aquatic 
ecosystems of the Mekong, measures need to be developed to enhance and maintain 
their diversity and productivity, as well as to ensure connectivity of the river 
ecosystem should dam projects proceed.  Finally that technical standards for 
mainstream dams be developed by MRC and compliance measures be put in place to 
ensure designs of dams are in accordance with these standards. 

Fisheries issues are framed in terms of preplanning steps to see fisheries 
considerations are factored into designs in order to avoid impacts, steps taken during 
the construction phase to and steps taken post-construction to mitigate impacts after 
dams are built.   

Offtake management, spillway design, downstream aeration, clearance of vegetation 
prior to filling dams, management of the filling schedule and use of fish passages are 
all important considerations; however these will only contribute a relatively minor 
level of mitigation against the very significant impact that the mainstream dams 
would have on the Mekong’s fish resources. 

Regarding Social Systems, it was assessed that social costs and benefits as well as 
their distribution requires further assessment; in particular, revenue agreements to 
support livelihoods and their restoration for downstream communities.  Overall 
effectiveness in mitigating social impacts is heavily dependent on project developers 
in terms of compliance with social safeguard standards, resourcing and budgeting on 
social and environmental safeguards measures.   

At a regional level, the MRC should take a stronger role in determining the 
appropriate timing, pacing and ranking of mainstream developments.  Social and 
economic knowledge gaps are still substantial and need to be addressed.  The 
responsibility for mitigating impacts needs to be more clearly defined, developments 
should be required to factor livelihood security issues into project planning, 
downstream impacts should be addressed in planning, consultation and mitigation 
efforts, transboundary revenue sharing mechanisms for downstream need to be 
identified, agreed and implemented, developers obligations on social and economic 
assessment and management should be strengthened, gaps in policy and legislation on 
safeguards and grievance procedures at transboundary level need to be improved, 
common standards for monitoring and evaluation are needed, past performance in 
implementing due diligence should form a part of the MRC PNPCA.   

Technical designs, effective financing arrangements, good planning, early spending 
on and implementation of social, environmental, resettlement, health and livelihood 
programmes, thorough consultation processes, early establishment of conflict 
resolution frameworks and improving capacity of local government administrations 
are important means of minimising impacts.  Providing affected communities with 
choices between and implementation on land and cash for property compensation 
measures are important. 

Navigation will represent one of the areas where the mainstream projects can 
potentially provide improved economic benefits if appropriate waterway 
infrastructure is implemented.  Issues include that freedom of navigation should not 
be compromised, ship lock designs should be constructed in accordance with those 
recommended under the Preliminary design guidance on Mekong mainstream 
hydropower dams in the Lower Mekong Basin and there must be investment in trade 
facilitation, waterway infrastructure, promotion of multi-modal transport chains, 
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ongoing monitoring and evaluation and a commitment to develop inland waterway 
transport.   

Climate Change PNPCA to be amended to account for climate change, future studies 
are needed on risk and uncertainty management, risk ranges, potential for emissions 
reductions, potential for increased power production from tributaries, design 
implications of the risk of increased flows and incidence in extreme events, 
hydropower developers to account for risk ranges in feasibility analysis, design and 
operations, establishment of a Mekong Panel on climate change to provide guidance 
on climate change implications on hydropower, agriculture and fisheries. 

 

The SEAHMM Main Final Report  
The final report is presented in four parts:  hydropower proposals and strategic 
options, the role of SEA and development planning context, baseline and impact 
assessment, and the conclusions and recommendations of the SEA.  Of these, the first 
three are based on the earlier baseline assessment, impacts assessment and avoidance, 
mitigation and compensation reports, so this section concentrates on the SEA’s 
conclusions and recommendations. 

From consultations with government and non-government stakeholders, the primary 
issues relating the mainstream hydropower developments were determined as power 
security/generation, economic development/poverty alleviation, ecosystems integrity 
and diversity, fisheries/ food security and livelihoods/cultures of affected 
communities.   

It was considered that the mainstream projects would generate significant power, 
investment and revenue benefits, as well as economic, social and environmental risks 
and uncertainties; however mainstream hydropower is not critical to regional power 
supply, yet Cambodia has only limited other options for domestic energy supply aside 
from importing fossil fuels. From an economic perspective, the full development of 
mainstream projects would require US$ 25 billion in foreign direct investment and 
once completed, could generate up to US$ 3-4 billion per year in Lao PDR and 
Cambodia; however losses in inland fisheries may be as high as US$ 500 million per 
year and further economic impacts could be seen in fisheries in the delta and coastal 
zone.   

Environmental impacts would include most directly loss of land along up to 55% of 
the mainstream length within the LMB, disruption of sediment transport and 
hydrological functioning of the river.  Consequent irreversible losses would also be 
seen in aquatic ecosystems, fisheries and food security.  Social impacts would be felt 
by up to 2.1 million people to be potentially directly or indirectly who would have 
their livelihoods affected in some way.  It was asserted that many of these risks are 
unable to be mitigated against, and that institutional, capacity and procedural gaps to 
monitor and enforce safeguards provisions.   

Finally, it was asserted that to date there has been inadequate attention to alternative 
hydropower approaches that do not involve completely blocking the mainstream.  

Considering all of the above, the SEA team considered four strategic options in order 
to advise the LMB countries on strategic decision making with regard to mainstream 
hydropower:  to not proceed with the projects, to defer on proceeding, to develop the 
projects gradually or to take a market driven approach to developing the projects.   
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Of these, with the economic, social, cultural and ecological importance of the Mekong 
as a free flowing river, the SEA team recommended that the projects be deferred for a 
ten year period due to the pressures on natural systems/resources, uncertainties on 
potential effects of mainstream projects and need for considering new approaches.  
This deferment period was considered appropriate to allow time for feasibility studies 
on alternative means of exploiting mainstream power without the need for dams 
spanning the whole width of the river, as well as to allow assessments of tributary 
projects.   

 

Summary of Outcomes and Relevance of the SEAHMM to the Council Study 
Overall the SEA Hydropower provides significant insights into the understanding of 
stakeholders in Cambodia, Lao, Thailand and Vietnam on the sustainability of 
mainstream hydropower; however given that SEA approaches are at the 
policy/planning level and as it focusses only on hydropower, in some ways relevance 
of the SEAHMM to the Council Study are limited.   

While the baseline, inception, main final report and mitigation reports are useful 
background references for the Council Study, the Impact Assesment Report is the 
primary reference of main value to the Council Study. 

 

Environmental Impact Areas 

Council Aspect Relevant Aspect Under SEAHMM Impacts Assessment 

Report 

(A) Fisheries and 
fish production 

Section 9: Fisheries  

In short fisheries are thought to be severely impacted on by the 
mainstream dams, in particular the lower dams.   

The current knowledge of fish passages technology is limited 
and their effectiveness is considered to be low 

Loss of habitat due to reservoir inundation is also expected to 
cause negative impacts 

(B) 
Environmental 
condition/health 

 

and 

 

(C) Biodiversity 

From Section 7 Terrestrial ecosystem condition/health will 
result from the immediate impacts of inundation at the dam 
sites, as well as land taken for transmission lines, access roads 
and construction activities.  If all 11 schemes are implemented, 
this inundation will cover a very large stretch of the Mekong 
River valley between Kratie and Chiang Saen.  Impacts would 
be most severe in Cambodia where large areas of 
internationally recognised terrestrial biodiversity value will be 
lost. 

Section 8 Aquatic Systems reports that losses of aquatic habitat 
along the length of the river will be quite severe due to 
inundation of habitat as well as fish barrier effects.  Losses of 
rare and endangered fish species are likely and could include 
loss of the Irrawaddy dolphin 

(D) Section 6 Hydrology and Sediment reports that the main 
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Hydrology/water 
quantity 

impact of the cascade will be that approximately 66% of the 
total length of the mainstream Mekong will be turned from free 
flowing river to impoundments.  Peaking operations may also 
cause water levels to rise and fall erratically on hourly to daily 
time scales, which would be particularly noticeable to 
downstream communities during the dry season.  Overall these 
impacts would be far less serious than the changes that are 
expected to result from the operation of the Upper Mekong 
Dams in China. 

Ground water Groundwater is not covered in detail. However in Section 10, 
Social systems it is stated that groundwater levels would likely 
rise in the vicinity of the reservoirs, which may lead to Arsenic 
contamination issues in some areas 

(E) Water 
availability 
(drought), 

Not covered in detail.  It is not expected that the mainstream 
dams would significantly impact on water availability, except 
by potentially making water more available locally for dry 
season irrigation in the immediate vicinity of the reservoirs. 

(F) Floods, Not covered in any specific section; however in Section 2 
concern is expressed that the flood pulse will be disrupted and 
there will be potential negative impacts for fish migrations, 
sediment transport and nutrient transport.  If peaking 
operations are conducted these may also  lead to flash flood 
risks. 

Section 2.8 reports that Climate change may also cause 
extreme flood events to occur more frequently leading to a 
heightened risk of dam overtopping 

(G) Food 
Production 

Food production would be impacted mainly through changes in 
agriculture/land use and changes in capture fisheries: 

Section 7 Terrestrial Ecosystems and Agriculture: 

Should all schemes go ahead, there will be losses of river bank 
gardens due to direct reservoir inundation with consequent 
losses of food production valued at approximately US$ 20 
million.   

Riverbank and floodplain fertility is also expected to reduce; 
however, increased dry season flows may help counter the 
effects of salinity and acid sulphate soils in the delta. 

Irrigation schemes are possible as mitigation measures for 
some of the projects, especially Pak Chom. 

Section 9: reports that fisheries losses are conservatively 
expected to be at least 600,000 tonnes per year, with reservoir 
fisheries to represent only a fraction of the losses to the wild 
fish capture. 

(H) Sediment 
Transport 

Section 6 reports that sediment transport is expected to be 
severely disrupted as the reservoirs will act as sediment traps, 
depleting sediments from downstream flows in the 
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mainstream.  

This is considered one of the most significant environmental 
impacts of the mainstream hydropower projects, after impacts 
on fish migrations.   

(I) Water Quality; 
this including 
salinity intrusion 

Not covered in any specific section. 

Section 8 reports that water quality is expected to be generally 
worse during the construction phase due to construction 
activities.  Breakdown of organic matter in reservoirs is 
expected to lead to poorer water quality during the operation 
phase as well. 

Salinity intrusion problems are generally expected to ease due 
to the interseasonal transfer of water from the wet season to the 
dry season brought about by the cascade of dams on the Upper 
Mekong. 

 

Social Impact Areas 

(i) Food Security As described above, losses in riverbank gardens may be offset 
by irrigation schemes; however, losses of downstream capture 
fisheries are expected to lead to significant food security issues 

(ii) Quality of 
Life;  

Not covered 

(iii) Flood Risk, As reported above, flood risks are thought to be made more 
serious due to potential for rapid rises in water levels due to 
dam operations and the increased risk of extreme events in 
climate change leading to risk of overtopping. 

(iv) Drought 
Risk, 

Not covered in detail, the mainstream hydropower schemes on 
the LMB are not expected to significantly affect drought, 
except by making water more available locally for irrigation in 
the immediate vicinity of the dam sites. 

(v) Human 
Health,  

Not covered as a specific section; however, Table 2.4 describes 
that human health issues are expected to worsen due primarily 
due to reductions in capture fisheries.  Other factors include 
increased incidence of water borne diseases, transmission of 
contagious diseases by migrant construction workers during the 
construction phase and poorer water quality  

(vi) Social 
Development,  

Section 10 reports on social systems:  the hydropower schemes 
will significantly address energy sustainability issues in the 
GMS in the immediate future, will also provide significant 
infrastructure in terms of roads and opening up new market 
opportunities for local produce for local communities.   

However immediately in the vicinity of the reservoirs, 
displaced communities will need to be resettled and river 
related tourism income opportunities will be put at risk of 
disruption, at the least during the construction phases and 
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possibly longer.   

Furthermore, downstream over 23 million people live in the 
15 km width of the Mekong River corridor, many of these have 
a close affinity with the river for livelihood and subsistence 
reasons, as well as having close social, cultural and religious 
associations.   

 

Economic Impact Areas 

(vii) Economic 
development 

Section 5 covers Economic development:  the projects are 
expected to have significant impact on economic development 
both within the host countries and the region due to the 
regional power benefits they afford.  Care will be required 
however to manage the significant cash flows and debt 
obligations that will arise in developing the projects.  These 
impacts are likely to be most significant for Lao PDR. 

(viii) 
Employment; 
with a focus on 
income 
generation 

From Section 5, the projects are expected to lead to significant 
employment opportunities, especially during their construction 
phase for local communities, as well as imported labour.  
Macro economic stimulation effects are also likely to be 
significant. Longer term opportunities are also expected but on 
a smaller scale.  However, downstream livelihood losses 
through impacts on capture fisheries may also be significant 

(ix) Distribution 
of economic 
benefits 

Are addressed in Section 5:  the countries importing power will 
gain benefits immediately whereas the exporting countries will 
not gain their full positive revenue flows until the expiration of 
the concession contracts.  Furthermore downstream fisheries 
losses will be particularly significant in Cambodia and will 
directly affect most negatively on the rural poor. 

 

Numerous gaps in knowledge are apparent where future progress in strategic 
environmental assessment for hydropower in the Mekong Basin can be made by 
incorporating with best practice in Water Resources Management, management of 
large dams and management of hydropower systems.  Key issues that can be taken 
forward include the following, many of which are already being addressed by ISH 
under other ongoing projects and activities. 

• Setting basin scale development goals and objectives for hydropower with 
particular reference to BDP and national planning frameworks 

• Scoping of timelines in accord with hydrological, biophysical, social and 
economic time frames with particular reference to project construction and 
operation, including consideration of longer time scales after handback of 
reservoirs should projects be developed as BOT.  Time frames for resettlement 
planning, sediment dynamics /morphological changes, climate change should 
also be incorporated. 

• Incorporate baseline assessment of water quality and potential consequences 
for changes to water quality of dams developments – DO depletion, changes in 
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temperature regimes, nutrient transport and impacts on changing flow regimes 
on salinity dynamics in the delta.  

• Assessment of extreme hydrological events under baseline and post 
development scenarios – drought and floods.  For such assessments to be done 
effectively, there is a specific need to develop a long term artificial time series 
of basin wide flows based on the historical record using techniques such as 
monte carlo simulations and mutivariant analysis. 

• Assessment of the risk for potential catastrophic failure of one or more of the 
dams due to geological, seismic or hydrological (overtopping) failure.  The 
ISH 

• Descriptions of the proposed dam developments should consider both 
construction and operations phases as it is quite likely that a number of these 
projects will be ongoing simultaneously.   

• Mitigation, monitoring and management of environmental, social and 
economic consequences of the projects 

• Scenario sets to be consistent with BDP scenarios.   

• Screening / assessing individual projects and mechanisms for taking forward 
combinations of projects should be developed in ways that would take 
advantage of potential synergies to minimise overall cumulative consequences, 
while avoiding projects that are potentially antagonistic such as the Don 
Sahong and Thakho projects.   

 

Overall the SEA Hydropower provides significant insights into the understanding of 
stakeholders in Cambodia, Lao, Thailand and Vietnam on the sustainability of 
mainstream hydropower.  There are however numerous technical / academic areas in 
which future progress in strategic environmental assessment for hydropower in the 
Mekong Basin can be made by incorporating with best practice in Water Resources 
Management, management of large dams and management of hydropower systems.  
Many of these areas have been advanced on by ISH through other activities 
undertaken more recently, as listed above. 
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5. MRC Secretariat Report for the prior consultation process 

for the Xayaburi Hydropower project  
 

The Prior Consultation review for the Xayaburi dam project starts by describing the 
Xayaburi project from a basin wide hydropower context, considering transboundary 
and cumulative aspects and frameworks of basin wide analysis.  Hydropower is 
becoming increasingly important in the Mekong Basin with four existing schemes on 
the mainstream of the Mekong in Yunnan out of a cascade of eight schemes that the 
Chinese propose to construct.   

In the LMB, 15 hydropower schemes are currently operating on tributaries, plans for 
an additional 56 schemes were envisaged by 2030 under the BDP Scenario 
Assessment. Twelve hydropower projects have been proposed in the LMB 
mainstream, including Xayburi, which would about 100 km downstream of Luang 
Prabang and third downriver from the most upstream dam within the LMB cascade. 

The technical review then gives an assessment of the dam design and operations 
before reviewing hydrology, fish passage and fisheries ecology issues, sediment 
transport, morphology, nutrient transport, water quality, aquatic ecosystem health, 
environmental flows, navigation, dam safety and social issues.   

The Xayaburi hydropower project has a peak capacity of 1,225 MW from seven  
Kaplan turbines, each of 175 MW capacity, all for power export to Thailand, and one 
60 MW unit for domestic electricity supply within Lao PDR.  The dam structure is to 
be 820 m long, 32.6 m high forming a 1.3 km3 reservoir volume upstream.  The 
hydroplant will operate with an 18.3 m head and 2.5 m operating range to match 
diurnal peak power demands.   

For environmental and social considerations,  

• during flood events, water level controls will ensure upstream flooding does 
not extend to Luang Prabang.   

• Fish collecting galleries will be provided both upstream and downstream of 
the power house with flows from the upstream gallery providing for 
downstream migration by discharging past the powerhouse.  Flows from the 
downstream gallery will be directed towards the fish ladder to best facilitate its 
use.  The designs of the turbines and spillway are intended to facilitate 
downstream fish passage directly through them. 

• Sediment sluices are included in the powerhouse design to facilitate sediment 
flushing upstream of the turbine inlets during periods when they are not 
operating.   

• The spillway consists of ten radial gates, 19 m wide by 21 m high and a 
stilling basin for energy dissipation.  A recommendation of the PC review is 

that a low level spillway should be considered to improve sediment 

flushing. 

• Navigation lock arrangements appear consistent with MRC’s preliminary 
design guidance, although hydraulic modelling should be performed at the 
upstream and downstream approaches to the locks to ensure safe boat traffic 
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conditions during plant and spillway operations. 

Following site preparation and road works, construction is expected to take just under 
8 years, in two phases.  The first phase will involve construction of the spillway, locks 
and fish passage way facilities, shielded from the river’s flow by upstream and 
downstream coffer dams, extending midway into the river.  During the second phase, 
the powerhouse construction will take place, under the protection of coffer dams that 
will direct the river’s flow over the spillway.   

Regarding operating conditions, the plant is designed to operate with diurnal peaking 
under most conditions in order to maximise generation during peak flows and thereby 
optimise the plant’s revenue stream; however, for periods when flows are above 5,140 
m3/s, there will be variation in headwater levels and during the dry season weekly 
peaking may be performed. 

The Review requested more information on the operating constraints – daily 

operating periods, ramping rates for starting and stopping units, minimal flows 

for environmental and navigation purposes. 

Finally key conclusions, recommendations and next steps were given including 
highlights of a number of areas where further information was requested: 

• Impacts need further elaboration on the changes in hydrology at the Xayaburi 
site from a naturally fast flowing, seasonally dynamic flow regime to the slow 
movements within a reservoir, the flow regime during construction in terms of 
fish migration, and expected rapid fluctuations in downstream water levels 
during peaking operations.  Furthermore, the design value of the Probable 
Maximum Flood (PMF) that was used (47,490 m3/s) was outdated.  As such, 
the spillway design needs to be revised according to an updated PMF 
assessment. 

• The project could significantly affect 23 to 100 species, including five IUCN 
red listed species.  Despite significant gaps in knowledge and uncertainty on 
migrating fish movements through dams and reservoirs, the proposed design 
of the fish ladder for upstream migration and provisions for downstream 
migration of fish larvae and fry are considered inadequate.  Alternative design 
and operating regimes are proposed, a longer more natural bypass channel 
with higher flow rates, a fish lift and modifications to the navigation channel 
for upstream migration.  It is considered that mitigation of impacts on 
downstream drift of larvae would not be effective, meaning species loss would 
be inevitable over time.  Fish larger than 150 cm are unlikely to be able to 
bypass the dam upstream so there is a strong possibility of extinction of the 
naturally migrating Mekong Giant Catfish. 

• The project design does not meet MRC’s preliminary design guidance for 
proposed mainstream dams, not international best practice for sediment 
management.  The reservoir could lose 60% of its capacity within 30 years; 
however if flushing operations are introduced, this can be reduced to a 30% 
capacity loss.  Changes in sediment and nutrient transport are considered small 
compared to the losses to be expected from the storage dams upstream in 
China.  Care would be required in managing the sediment regime at Xayaburi 
to ensure its long term generating capacity as well as to minimise bank and 
bed erosion.  Despite reducing power generating capacity, changes are needed 
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to the design and proposed operations procedures to perform sediment routing 
operations, and to lower sill levels during the second phase of construction, 
which would also facilitate fish passage.   

• The design, management and mitigation plans do not meet water quality and 
aquatic ecosystem health requirements under MRC’s preliminary design 
guidance or international best practice.  Constraints on the downstream flow 
regime are needed to minimise adverse impacts associated with peaking 
operations.  A baseline of flow, physical, chemical and biological parameters is 
needed along with an integrated monitoring plan.   

• Provisions for navigation are generally addressed, although issues of operating 
levels, backwater effects, approach and exit conditions need to be addressed, 
as well as provisions for a second navigation lock, institutional arrangements 
and management of lock operations. 

• Earthquake design issues require an independent review according to 
international standards and a dam break analysis including a full range of 
scenarios including upstream dams in China is needed. 

• Appropriate monitoring programmes are needed to fill existing knowledge 
gaps. 

• Regarding transboundary social issues, livelihoods of around 450,000 are at 
risk to some extent due to the estimated loss of 66,000 tonnes of capture 
fisheries.  The distribution of affected people needs to be analysed on more 
extensive social information. 

• Further discussions are needed on the detailed recommendations of the report 
if the project is to proceed. 

 

The PC review report was submitted to the MRC Joint Committee in March 2011.  
The manner in which the PC review has addressed issues at a technical level appears 
suitable to the level required for a review under the PNPCA process.  Numerous 
technical issues were astutely raised by the PC review with regard to the assessments 
and design presented and seem appropriate under the PC process.  

Nevertheless, the extent of documentation submitted by Lao PDR was also consistent 
with the PC process, which requires the following to be submitted (see MRC, 2003, 
PNPCA): 

• “feasibility study report, implementation plan, schedule and all available data” 
on the proposed use of Mekong waters and 

• “available and additional technical data and information on its proposed use of 
waters for an evaluation of impacts”   

• the guidelines on PNPCA indicate that the submission of feasibility studies, 
EIA and SIA are sufficient to meet these purposes (footnote 8, page 4, MRC 
2005, guidelines on implementation of the PNPCA).  

However, two significant issues relating to the conduct of the PNPCA do not appear 
to have been addressed: firstly, that the suitability of the form of contract proposed for 
execution of the contract was not considered and secondly that attention has not been 
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given to whether or not the project will lead to compliance issues under the 
Procedures for the Maintenance of Flows on the Mainstream (PMFM) and its 
technical guidelines. 

 

Comments on form of Contract for the Xayaburi Project:  It is noted in the PC 
Review Report that the Xayaburi project is intended to be developed under an 
Engineering, Procurement and Construction (EPC) contract and the level of 
documentation available.  Under EPC contracts, the proponent takes responsibility for 
the design and construction in a “turnkey” manner for a fixed price contract sum.   

EPC is recommended not be used for projects where there is a potential for major 
unforeseen risks (see for example Totterdill, 20063).  For the Xayaburi hydroelectric 
power project, the documents submitted under the PC process do not contain any 
formal risk identification or analysis so the potential for major unforeseen risks could 
seen to be quite high.  More concretely, based on the documents submitted under the 
PC process, areas where there appear to be potential unforeseen risks include: 

• Risks that the fish migration issues cannot be overcome and that significant 
fisheries losses may result:  while it is acknowledged that fish passage 
mechanisms have been provided in the design, the expert opinion is clear that 
it is highly uncertain that fish will be able to pass upstream, and the potential 
for larvae and fry to pass downstream is equally unclear.  With the use of an 
EPC contract, should it be found in the future that the proposed fish passage 
mechanisms are ineffective, there may be little way to modify the project to 
overcome this issue. 

• Geological risk:  the Geological Investigation, Seismicity study (Chapter 5) of 
the Feasibility Study (TEAM and Colenco, 2010) reports that the geological 
conditions at the site are “quite complex due to the tectonic activities the 
occurred within the area in Permo-Triassic Age”.  Despite the geological 
complexity, knowledge of conditions at the dam foundation is limited to six 
boreholes drilled along the dam axis of over 800 m.  With a complex geology 
including mudstones, siltstones and limestone, and with water leakage tests 
reporting a variability between 1-3 lugeon at some depths and 300 lugeon in 
other places, the risk of encountering unforeseen difficulty in ground 
conditions when excavations commence would seem to be quite high, which 
could in turn lead to extensive delays in the construction period. 

• Extreme hydrological risk:  the PC review cites that the PMF analysis used 
under the feasibility study is outdated and that construction related issues such 
as the reaction of coffer dams to overtopping have not been addressed.  
Furthermore there is quite some uncertainty regarding increases in flood risk 
due to Climate Change and some uncertainty must also be ascribed to release 
patterns from Chinese dams under high events.   

Considering these issues, there does seem to be potential for major unforeseen risks 
on the project during the construction and operation phases so an EPC form of 
contract seems inappropriate.  Under an EPC contract, the contractor is responsible 
for both the engineering design and the execution of the construction.  The owner 

                                                

3 Totterdill BW, 2006, FIDIC Users’ guide, Thomas Telford Publishing, London, UK  
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therefore only has limited ability to influence the implementation of the project during 
the construction phase once the contract has been agreed (IBID), with control over the 
potential risks and rewards falling mostly to the contractor through the execution of 
the project.   

Clearly contractual matters regarding the execution of the Xayaburi project are purely 
the responsibility of the Government of Lao PDR; however, informing through the PC 
process that the intended form of contract may limit Lao PDR’s ability to direct the 
contractor during the construction phase and may help to significantly offset negative 
impacts could have been most constructive. 

Comments relating to PMFM the PC review quite clearly raised as an issue that 
during the dry season the Xayaburi plant will operate according to a daily/weekly 
peaking schedule in order to maximise revenue.  As such, there will frequently be 
times of the day/week when the flow downstream of Xayaburi will be significantly 
reduced compared to the flow upstream.  It is conceivable then that at certain times or 
on particular days, flow may be less than the minimum monthly flow rate, and that for 
particularly dry months, that the cumulative monthly flow may be below the 
acceptable natural flow, especially if peaking is done on a weekly basis if water is 
held from the last few days of one month and released the following month, which 
would clearly be in breach of the PMFM (MRC, 2006). 
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6. MRC Integrated Basin Flow Assessment (IBFM) Process  
 

IBFM was an initiative under WUP-A to introduce a holistic multi-disciplinary flow 
assessment method to MRC as a support to basin planning.  The first major output 
under IBFM was the Overview of the Hydrology of the Mekong (Adamson, 2005), 
two critical aspects of which were the formulation of seasonal flow regimes for the 
mainstream Mekong and delineation of five significant flow zones along the 
mainstream from Chaeng Saen to the Tonle Sap and Mekong delta. 

The IBFM methodology borrowed significantly from international best practice in 
Environmental Flows Methodology.  A multidisciplinary approach was taken, through 
which a series of technical reports were produced that described the level of 
knowledge at that time on flow related linkages between water resources related 
planning and decision making and their social, environmental and economic impacts.  
The DRIFT4 tool was used as a particular point of reference given its suitability for 
inclusion of economic and social analyses in order to address sustainable water 
resources allocations in an integrated way.   

The subject areas of the technical specialist reports were hydrology, avifauna and 
herpetofauna, aquatic invertebrates, geomorphology and sedimentology, hydraulics, 
economics, water quality, estuarine processes, fish and fisheries, vegetation, impact 
analysis and social assessments.  Of these, many have now been superceded by 
subsequent work within MRC, for example,  

• the specialist report on aquatic invertebrates is now superceded by MRC 
Technical Paper No. 20, (2008), “Biomonitoring of the lower Mekong River 
and selected tributaries” and the  Impact assessment report is now superceded 
by the WUP-Fin final report.   

• Trial indicators were developed for each of these aspects, as discussed below 
and the results compiled under IBFM Report No. 7 Overview of present 

knowledge of the Lower Mekong River Ecosystem and its users (Metzger etal 

2005).   

 

Furthermore, a bibliographic database and a Flow Regime Assessment Report were 
developed internally within MRC.   

The database consisted of 414 publications and was established in Microsoft access.  
References under that database have been incorporated into the literature database 
under the Council Study as described in Section 10 of this report.  

The flow regime assessment report was based on the outcomes of an internal 
workshop on the biophysical, economic and environmental impacts resulting if a 
hypothetical set of water resources developments were imposed on the flow regimes 
of the Mekong.  In short, that the Lower Mekong river was at the time generally in 
good ecological condition, that there was significant potential for water resources 
developments to take place; however that there are significant vulnerabilities 
regarding the Tonle Sap, Cambodian flood plain and with regard to fisheries.  

                                                

4 Downstream Responses to Imposed Flow Transformations 
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Economic distribution issues were also seen to be of particular concern.   

The flow regime assessment report’s findings are now overshadowed by BDP Phase 
2, which had the added benefit of extensive consultations throughout the basin and 
fully incorporated knowledge from the national development plans of the four 
countries.   

 

Hydrology and hydraulic Processes on  the Mainstream Mekong 
The hydrological assessment is based largely upon Adamson (2005).  This represented 
a major contribution to the literature through describing and quantifying the annual 
hydrology of the Mekong mainstream in terms of the following distinct hydrological 
reaches, each with their distinct ecological and social functions:   

• the Upper Mekong / Lancang Jiang section,  

• Chiang Saen to Vientiane,  

• Vientiane to the confluence of the Mekong with the Mun river,  

• The Mun-river to Mekong confluence to Stung Treng,  

• Stung Tren to Phnom Penh including the Tonle Sap and Cambodian flood 
plain and  

• The Mekong delta complex. 

The annual flood pulse was also described in terms of distinct hydrological seasons:  
the dry season, transition from dry to wet, the wet season and the transition from wet 
to dry.  While the transition periods take place over a relatively short time compared 
to the wet and dry seasons, they are quite critical for flow processes below Kratie, in 
particular for driving the Tonle Sap reversals and triggering fish migrations.   

The conclusion of the assessment is that over the 45 years for which hydrological data 
are available, there is no evidence that any systematic changes outside the natural 
variability of the mainstream Mekong’s flows to Kratie along any of these 
hydrological reaches or across any of the seasons. 

 

Delta Processes 
The delta with its mineral and nutrient rich soils has largely been developed for rice 
production, with up to three crops per year being produced in places.  Rice 
productivity is high: up to 5 tonnes/yr compared to the average of just under 4 t/yr, 
thereby producing more than half of Viet Nam’s food production and more than 60% 
of its aquaculture.  However the productivity of the delta is under constant threat from 
acid sulphate soils that are present in around 40% of the delta and saline intrusions.  
Furthermore, over 90% of the delta can be considered to fall under the Ramsar 
definition of a wetland, so despite the intensity of development for agriculture, there 
are still significant ecological functions that take place.  There is therefore a very high 
sensitivity to the supply of water from the upstream Mekong, particularly during the 
dry season.  The expected increase in dry season flows due to the operation of 
hydropower schemes in the upper Mekong is seen as potentially quite beneficial.   

 



Literature Review for the MRC Council Study  March 2014 

P a g e  69 |  

 

Geomorphology  
Based on the physiography and geology of the mainstream, sections of the Lower 
Mekong river can be described in terms of geomorphological characteristics that are 
lagely consistent with the hydrological reaches as: 

• Bedrock single channel from Yunnan to just upstream of Vientiane, 

• Alluvial braided / lozenge bar channel between Vientiane and the Mun 
confluence, 

• Bedrock anastomosed channel from the Mun confluence to Stung Treng, 

• Alluvial meandering channel from Kratie to the Tonle Sap confluence,  

• Alluvial deltaic channels from approximately the Cambodian border 
downstream:  most of the flow here is carried by the Mekong mainstream and 
the Bassac channel; however across the floodplain, depths of flooding can be 
as high as 10 m, with the floodplain being interspersed with numerous 
distributaries.  Sediment accretion is significant, estimated at around 1 mm/yr, 

• Riverine wetlands. and 

• The Tonle Sap lake and the reversing river that connects it to the Mekong 
mainstream. 

 

Adjustments in geomorphology generally occur in the wet season when water is deep 
and velocities are high, leading to bank recession through mass collapse and vertical 
bed adjustments.   

There are numerous locations where deep pools exist that are temporally persistent.  
These are acknowledged as important habitat for fish and the Irrawaddy dolphin.  
Mechanisms for the formation and persistence of these pools is the subject of ongoing 
research.   

 

Sediments 
Sediments of the Mekong are mostly fine sands with organic content of 6-8%.  
Supply, storage and transfer mechanisms are poorly understood; however, it is known 
that the annual sediment load approximately doubles from Chiang Saen to Kratie; yet 
sediments concentrations tend to be higher upstream and lower downstream. 

Regarding the Tonle Sap, at the time of writing it was cited anecdotally that local 
communities and international organisations were concerned about infilling of the 
lake due to increasing sediment loads.  This was debunked particularly through 
research under WUP-FIN (see for example Kummu etal, 20085), to the point where 
current concerns are that mainstream dam developments will deprive the lake of a 
vital supply of nutrient rich sediments to the Tonle Sap.   

 

                                                
5 Matti Kummu, Dan Penny, Juha Sarkkula and Jorma Koponen, 2008, “Sediment: Curse or Blessing for Tonle 
Sap Lake?” Ambio Vol. 37, No. 3, May 2008 
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Water quality 
Water quality in the Mekong was generally seen as satisfactory to excellent in terms 
of nutrients, salinity, oxygen demand, suspended sediment, ecological health 
indicators and toxicology; although there are hotspots where levels of nutrients and 
sediments were considered to be of some concern.   

 

Vegetation 
The aquatic and riparian vegetation communities of the Mekong river, its banks and 
floodplains underlies the productivity of the river and supports the livelihoods of 
millions of subsistence livelihoods, particularly through underpinning the capture 
fisheries of the basin.   

Upstream of Vientiane, aquatic vegetation is generally represented only in riverbank 
wetlands, from Vientiane to Stung Treng, both riverbank and floodplain wetlands are 
present.  Below Stung Treng, floodplain wetlands are the predominate form through 
which aquatic vegetation is represented. 

Virtually all wetland areas were considered to have at least some socio economic 
importance, with the level of pressure on wetlands generally increasing from upstream 
to downstream. 

 

Aquatic Invertebrates 
Invertebrates in the Mekong occupy a number of crucial niche ecological roles, on the 
one hand, many invertebrates provide a rich food source for humans, fish and other 
river dependent animals throughout the river; however some also act as disease 
vectors.  Aquatic invertebrates were generally seen to be in a satisfactory to good 
condition throughout the IBFM zones. 

 

Fish and fisheries,  
The annual catch of the Mekong is estimated at 2.5 million tonnes per year of wild 
fish, prawns, frogs, snails and other species.  Fish migration behaviours are diverse, 
between dry season refuges in the upper reaches of the river and its tributaries and the 
spawning and feeding areas on floodplains in the lower parts of the basin during the 
wet season.   

Capture fisheries are of significant socioeconomic importance, supporting subsistence 
and contributing cash to livelihoods across the basin.  This leads to significant 
pressure on fisheries, such that although the condition of fisheries in each of the 
mainstream reaches is generally considered satisfactory, there are considerable 
concerns that observed increases in fishing pressure are leading to concerns for the 
sustainable management of larger species, in particular the Mekong Giant Catfish. 

 

Avifauna and herpetofauna 
Around 220 bird species are known to inhabit the lower Mekong, of which 18 are 
threatened species.  Exploitation of birds through hunting and egg collection is 
considered unsustainable, this combined with habitat destruction, mostly for 
agricultural and aquaculture developments is currently leading to population declines 
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for many species, particularly in downstream reaches of the river.   

There is a wide diversity of both frogs and reptiles; however, these are threatened by a 
heavy degree of harvesting for trading as food and traditional medicines.  Such 
pressures are considered to be more serious in the downstream reaches of the river 
than upstream. 

 

Social assessment 
The waters of the Mekong river mainstream, Tonle sap, Camobidan floodplain and the 
delta serve a number of social functions including for domestic consumption, 
agriculture and harvesting of river plants, inland water transport, capture of fisheries 
and other aquatic organisms, aquaculture and hydropower.   

Considering the IBFM zoning: social functions on the uppermost part of the 
mainstream within the LMB, significant social functions include navigation, 
particularly the cross border trade with China and for tourism, domestic consumption 
of water, fishing, riverbank gardening especially in the dry season, river weed 
collection, extraction of sand, gravel and rocks for construction.   

Between Vientiane and the Mun confluence, river bank gardening, livestock grazing 
and watering and capture fishing were noted as important social uses.  From the Mun 
confluence to Stung Treng it was reported that there are significant river related 
tourism values especially for ecotourism, ecosystem services, especially  in 
conservation of the habitat for the Irrawaddy dolphin, domestic water consumption, 
irrigated rice cultivation and capture fisheries.  Across the Cambodian floodplain and 
Tonle Sap, capture fisheries are extremely importance for subsistence of around 1 
million livelihoods; however, some argue that the value of fisheries are declining due 
to a decline in catches of high value fish.  Overfishing, draining of wetlands and loss 
of habitat in flooded forest are all thought to be factors.  Water for domestic 
consumption is also considered an important social use of water.  In the delta, 
aquaculture, particularly shrimp farming was considered a favoured activity as well as 
domestic water consumption and capture fisheries. 

 

Economics 
The economic uses of water in the Mekong overlap greatly with social uses, including 
hydropower, irrigation agriculture, water supply for domestic, industrial and tourism, 
harvesting of aquatic and riparian vegetation, fishing, collection of aquatic animals, 
sand/gravel extraction, uses of wetlands, navigation and transport, flooding and flood 
control, and saline intrusion control.  A full determination of full economic values 
across all of these aspects was considered beyond the level of knowledge available at 
the time. 

 

Limits of the IBFM approach 
The IBFM approach provided a significant methodological advance in understanding 
the relationships between environmental, social and economic phenomena and the 
river’s hydrological state (low flows, mid size flows, high flows) through the DRIFT 
methodology (Brown and Joubert, 2003) up to the IBFM Report 7 (King etal, 2005).  
However, the next step of determining the impacts of developments in the LMB was 
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problematic for a number of reasons including that assumptions made about 
developments in the draft IBFM Report 8 were not referenced against the stated 
national plans for development, as was subsequently done under BDP’s scenario 
assessment.   

With the scenario assessment under BDP phase 2 now complete, revisiting the DRIFT 
approach would be potentially be a valuable means of validating the scenario 
assessments, particularly in aspects that were heavily reliant on expert opinion. 

 

Summary of Outcomes and Relevance of IBFM to the Council Study 
 

Environmental Impact Areas 

(A) Fisheries and fish production 

(B) Environmental condition/health; the definition to be agreed upon for the study. 

(C) Biodiversity; using internationally established indices. 

(D) Hydrology/water quantity;  

Ground water 

(E) Water availability (drought), 

(F) Floods, 

(G) Food Production, 

(H) Sediment Transport; including river bank stability, sand mining, delta sediment 
plume 

(I) Water Quality; this includes salinity intrusion. 

 

Social Impact Areas 

(i) Food Security 

(ii) Quality of Life;  

(iii) Flood Risk, 

(iv) Drought Risk, 

(v) Human Health,  

(vi) Social Development,  

 

Economic Impact Areas 

(vii) Economic development, 

(viii) Employment; with a focus on income generation 

(ix) Distribution of economic benefits 
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7. Relevance of Work Under Other MRC Programmes to the 

Council Study 
Task 3 of the Council Study Literature Review required that current and past 
information from the other MRCS programmes be identified and listed, including the 
Agriculture and Irrigation Programme (AIP), Climate Change Adaptation Initiative 
(CCAI), Environment Programme (EP), Fisheries Programme(FiP), Flood 
Management and Mitigation Programme (FMMP), Information Knowledge 
Management Programme (IKMP), Initiative for Sustainable Hydropower (ISH), 
Mekong IWRM Project (MIWRM – formerly WUP) and Navigation Programme 
(NP).  These are described as follows below. 

 

Agriculture and Irrigation Programme (AIP)  

From the AIP 2011-2015 Programme document (MRC AIP, 2011) the AIP Goal is 

for “regionally balanced and sustainable agricultural development supported 

through integration of national agricultural planning perspectives with basin-wide 

perspectives”.  Previous and current work under AIP that are relevant to the 

Council Study evidently relate strongly to the Council Study theme 1 Irrigation 

and theme 2:  Agriculture and Land Use.  Specific issues addressed under the AIP 
relevant to flow related impacts of developments are shown in Table 7. 

Impacts of agriculture and irrigation on groundwater is seen as an important 

area for future activities under AIP.  With regard to concerns about land 

degradation (TEI, 2007), little is known about erosion, sediment control and 

impacts of mechanical harvesting within the LMB, so these remain significant 

gaps for the Council Study under development theme 1:  irrigation return flows / 

water quality and impacts on sediment transport / downstream water quality. 

Table 8 contains a list of publications under AIP considered important to the 

Council Study. 

The principal database under AIP is the database of irrigation projects, previously 

maintained under BDP, now maintained by AIP.  AIP is currently in the process of 

updating this database again to reflect the increasing number of irrigation 

projects that are upcoming within the basin.  Basinwide land cover, land use 

maps and soils maps maintained under IKMP are also important.  The Land 

cover/use map which was compiled in 2003 is currently being updated by IKMP.   
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Table 7:  AIP Contributions to Council Study Development Themes / Environmental 

Aspects 

   Geographic focus AIP Coverage (based on work plan) 

Develop 

ment 

Theme 

Irrigation Basinwide Core Area 

Agriculture Land 

Use 

Basinwide Core Area 

Domestic and 

industrial use 

Basinwide N/A 

Flood protection 

structures 

 N/A 

Hydro-power  N/A 

Transport 

Navigation 

 N.A 

climate change Basinwide Assess threats to agriculture and irrigation from 

climate change, particularly due to sea level rise in the 

Mekong delta and exacerbated flooding in the wet 

season; 

Environ 

mental 

Impact 

areas 

Fish production Mainstream Perform studies on fish friendly agriculture and 

irrigation with respect to floodplain fisheries, 

integrated rice-fish systems, impacts of small scale 

weirs in upper catchments on fish migrations; 

Flood plain - Tonle Sap 

Delta 

environmental 

health / condition 

Mainstream Impact of intensification of agriculture and irrigation 

on the quality of surface waters, ground waters and 

ecosystems, with particular reference to the use of 

fertilizer and chemicals as non point source pollutants; 

Flood plain - Tonle Sap 

Delta 

Biodiversity   

hydrology / water 

quantity 

Mainstream Determine impacts of land use changes on flow 

Flood plain - Tonle Sap 

Delta 

water availability / 

drought 

Mainstream Impact assessments of upstream developments, 

climate change and irrigation developments on dry 

season flows and frequency of droughts and floods; 
Flood plain - Tonle Sap 

Delta 

Floods - 

environmental 

Mainstream Address flood vulnerability (Activitiy 1.3.1) 

Flood plain - Tonle Sap  

Delta Assess impacts of polder developments to secure 

multiple crops of irrigated rice in the Mekong delta 

food production Basinwide 

Mainstream  

Determine Current trends and forecasts in agriculture 

and irrigation in the basin 

Flood plain - Tonle Sap 

Delta 

sediment 

transport 

Mainstream Determine soil fertility implications of sediment loss 

from farming systems; Flood plain - Tonle Sap 

Delta 

water quality Mainstream Impact of intensification of agriculture and irrigation 

on the quality of surface waters, ground waters and 

ecosystems, with particular reference to the use of 

fertilizer and chemicals as non point source pollutants; 

Flood plain - Tonle Sap 

water quality & 

salinity intrusion 

Delta 
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   Geographic focus AIP Coverage (based on work plan) 

Social 

Impact 

Areas 

Food security Basinwide 

Mainstream 

Activity 1.3.3 Compile the long-term plans and projection 
of food security in MCs and assess their soundness 

Flood plain - Tonle Sap 

Delta 

quality of life   

flood risk Mainstream Address flood vulnerability (Activitiy 1.3.1) 

Flood plain - Tonle Sap  

Delta  

drought risk Mainstream Impact assessments of upstream developments, 

climate change and irrigation developments on dry 

season flows and frequency of droughts and floods; 
Flood plain - Tonle Sap 

Delta 

human health   

social 

development 

  

Eco-

nomic 

Impact 

Areas 

Economic 

development 

Mainstream Under Output 1.3:  focus on economic performance 

Flood plain - Tonle Sap 

Delta 

Employment   

Distribution of 

benefits 

Mainstream Under Output 1.3:  Analyse socio-economic data relating 

to rural poverty and vulnerable communities Flood plain - Tonle Sap 

Delta 

 

Table 8 MRC Publications of value to the Council Study under AIP 

MRCS, 2012. Mini Symposium Basin-wide collaboration in the agriculture and irrigation subsectors 

towards the development and food security in the Lower Mekong Basin, November 2012 

MRC consultant’s report, 2012. Climate change impacts on Agriculture and Irrigation in Lower 

Mekong Basin, December 2012 

MRC Technical Paper No 26, 2010. Multi-functionality of Paddy Fields over the Lower Mekong Basin. 

February 2010 

MRC, 2009. The regional workshop on strategy review of MRC’s role in the agriculture and 

agricultural water management in the lower Mekong basin and the sustainable and efficient water 

use in irrigated agriculture in the Lower Mekong Basin Project (SEWU) - Workshop proceedings, 

2009. 

MRC, 2008. The Second Regional Workshop on Improvement of Irrigation Efficiency on Paddy Fields 

in the Lower Mekong Basin Project (IIEPF) - Workshop Proceeding, March 2008 

MRC Technical Paper No. 18, 2008. Yield and value of the wild fishery of rice fields in Battambang 

Province, near the Tonle Sap Lake, Cambodia, July 2008 

MRCS, 2008. Improvement of Irrigation efficiency on paddy fields in the Lower Mekong Basin Project 

(IIEPF), 2008 

MRC, 2007. Report on the RAP Training Workshop and Initial assessment of irrigation scheme 

performance, 2007 

MRC, BDP 17, 2003. Water used for agriculture in the Lower Mekong Basin, 2003 

MRC, 2002. Land resources inventory for agriculture development project - Technical Report, 

February 2002 
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Climate Change Adaptation Initiative (CCAI)  

With Development Theme 7 of the Council Study as Climate Change CCAI’s key 
knowledge and data include the hydrometeorological time series under IKMP as well 
as the Intergovernmental Panel on Climate Change (IPCC)’s Assessment Report IV 
(2007, note that Report V is expected to be released 2014).   

Currently a climate change adaptation status report, data and literature review and 
review for selection of global circulation models are being undertaken in order to 
broaden the data and knowledge bases within CCAI.  

In order to formulate effective adaptation strategies, one of CCAI’s core functions 

to determine environmental, social and economic impacts of climate change 

across the basin with a strong emphasis on flow related mechanisms.   

From the CCAI 2011-2015 document (MRC CCAI, 2011), specific impacts of 

concern to CCAI that are in alignment with the Council Study include  

• variability of the Mekong’s water regime, including floods and drought 

• natural ecosystems,  

• fisheries,  

• navigation,  

• hydropower,  

• wetlands and biodiversity,  

• agriculture and food production, 

• social development and 

• economic development. 

However, there is little emphasis on salinity – despite that this is a major issue in 

the delta, nor of water quality, sediment issues, quality of life, human health, or 

employment. 

Communities that are heavily dependent on natural resources and ecosystem 

services are of special concern, as are vulnerable groups in societies.  Equity of 

climate change impact assessments in terms of gender, social, cultural, economic 

and political issues is a particular cross cutting issue requiring analysis.   

Development of tools for climate change impact and vulnerability assessment is 

ongoing, based on climate models, crop models and the MRC Decision Support 

Framework (DSF). 

Particularly significant publications under CCAI so far include: 

• Chu Thai Hoanh., Jirayoot, K., Lacombe, G., & Srinetr, V. (2010). Impacts of 

climate change and development on Mekong flow regime. First assessment 

2009. Technical Paper No. 29. Mekong River Commission, Vientiane, Lao 

PDR. 

• Gerlinger and Krumm (2013) Review of the Literature on Climate Change 

and Adaptation in the Water Environment of the Lower Mekong Basin, 

Mekong River Commission, Vientiane Lao PDR 

• ICEM. (2009). Adaptation to climate change in the countries of the Lower 

Mekong Basin: regional synthesis report. Mekong River Commission, 

Vientiane Lao PDR 

• MRC CCAI (2011) Climate Change Adaptation Initiative 2011-2015 
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Programme Document. Mekong River Commission, Vientiane Lao PDR, 

and 

• MRC CCAI (2011) The First Meeting of Climate Change Adaptation 

Demonstration Projects in the Lower Mekong Basin: sharing lessons and 

experiences, Mekong River Commission, Vientiane Lao PDR 

Regarding currently ongoing activities,  

• Attention is being put to downscaling Global Circulation Model (GCM) 
outputs for the basin to allow the running of additional climate change 
scenarios under the DSF.  There is currently little information on that process; 
however the availability of additional climate change scenarios will greatly 
assist the Council Study to determine more detail on how climate change may 
impact on the hydrology of the mainstream, Cambodian flood-plain and the 
delta, with consequent environmental, social and economic impacts. 

• Land cover / land use assessments are also now underway under GIS 
modelling are also ongoing through cooperation with the US EPA.  To date, 
there has been little attention to how landcover alterations under climate 
change may alter rainfall-runoff processes. A particular gap here is the 
potential for drought to become more severe leading to increased 
evapotranspiration, which will tend to reduce the availability of water across 
basin, yet will also lead to higher consumptive water demand for agriculture 
and irrigation crops. 

 

 

Environment Programme (EP) 

The MRC Environment Programme (EP) supports cooperation between the LMB 
countries on data and knowledge to help secure the environmental, social and 
economic sustainability of the water and related resources of the basin.  Key data and 
documents for EP include the water quality database, ecological health monitoring 
database, Social Impact Monitoring/Vulnerability Assessment, wetlands inventory, 
Transboundary EIA frame work and technical guidance (both in draft) and State of the 
basin reports (2003 and 2010).  EP has also done work in wetlands biodiversity, 
classification, valuation and mapping across the LMB as well as cross cutting support 
to other programmes across MRC including in particular support to BDP for 
basinwide scenario assessments, WUP/MIWRM for Interbasin Flow Management 
(IBFM), and ISH for improved Environmental and Socio-Economic Baseline 
information for Hydropower Planning.   

From the Environment Programme document 2011-2015 (MRC EP, 2011), for 
consistency with other regional and international partners, EP adopts an Integrated 
Environmental Assessment (IEA) framework to address interactions between drivers 
and pressures of environmental change, their impact on society and feedback 
responses (see UNEP, 2007).  Particular environmental concerns are for 
conservation/vulnerability of biodiversity and flag ship species, especially the 
Mekong Giant Catfish and Irrawady dolphin.  Cross cutting issues include poverty 
reduction, gender responsiveness, mainstreaming climate change in environmental 
management and environmental impact assessment.   

Additional to the issues noted above, achievements under EP of relevance to the 
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Council Study include  

� water quality monitoring and information services to assist in determining 
implications of planning decisions and mitigation of impacts, as well as 
establishment of Social Impact Monitoring / Vulnerability Assessments and 
ecological health monitoring in conjunction with IKMP, Fisheries Programme 
and BDP, 

� Development of a methodology for assessing potential impacts of future 
developments on livelihoods and linkages between dependency on aquatic 
resources and poverty, 

� Strengthening transboundary and regional impact assessment, ecological risk 
assessment, and environmental flows assessment, in particular development of 
a framework for Transboundary Environmental Impact Assessment to support 
the MRC Procedures for Notification Prior Consultation and Agreement,  

� Understanding on impacts of tourism activities, particularly on wetlands and 
associated ecosystems, 

� Cooperation with ISH, WWF and ADB in developing Environmental Criteria 
for Sustainable Hydropower in the LMB, 

� Development of a framework to address Climate Change issues within the 
LMB at a regional level with subsequent spinoff of CCAI, 

� Working with regional partners on wetlands through the Mekong Wetlands 
Biodiversity Programme, 

EP will provide a specialist for the Council Study on the impacts of consumptive use 
of water for domestic and industrial purposes in the basin.  In 2014 SIMVA will also 
compile a qualitative study of tends in villages along the Mekong over the past 10 
years.  The draft of this qualitative study states its objective as:   

“Information provided on the most important factors over time, with focus on water 

related factors that influence the socio-economic situation and community well being 

of villages near Mekong River and to obtain more information on the deeper causes 

that has led to changes in the socio-economic status.” 

In all, more than 200 publications under EP were found to be of relevance to impact 
areas under the Council Study; however, the Council Study’s emphasis being on flow 
impacts of development, this list was refined to give the following concise list of 
publications of prime relevance to the Council Study: 

� Hall D and Bouapao L (2010) Social Impact Monitoring and Vulnerability 

Assessment:  Report on a Regional Pilot Study for the Mekong Corridor.  
MRC Technical Paper No 30, Mekong River Commission, Vientiane, Lao 
PDR 

� Hart BT, Jones MJ and Pistone G (2001) Transboundary Water Quality Issues 

in the Mekong River Basin Mekong River Commission, Vientiane, Lao PDR 
� MRC (2010) State of the Basin Report Mekong River Commission, Vientiane, 

Lao PDR 
� MRC (2010) The Mekong River Report Card on Water Quality, Volume 2, 

Mekong River Commission, Vientiane, Lao PDR 
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Fisheries Programme (FIP)  

From the Fisheries Programme Document 2011-2015 (MRC FP, 2011) there are 
presently great concerns that fisheries in the Mekong are threatened by a number of 
development areas in the basin, including hydropower dams, expansion of irrigated 
agriculture, climate change and infrastructure development.  Additional to this there is 
the intense utilisation of fisheries by capture for subsistence and commercial sale to 
support livelihoods across the basin.  Identification of potential impacts of water 
resources infrastructure developments on capture fisheries and suitable mitigating 
measures will be important outcomes of the programme, as well as vulnerability 
assessments, preparation of guidelines and training. 

The Fisheries programme has an extensive knowledge and document base including a 
number of publications of background interest to the Council Study, as listed in 
Appendix 4.  

In the Council Study context, work under the Fisheries programme contributes to 
knowledge as follows: 

Development theme 2:  Agriculture and Land Use, which includes aquaculture and 
fisheries 

Environmental Aspects for fisheries and fish production, biodiversity and food 
production, the social aspect of food security and economic development, particularly 
considering the opportunities to expand the aquaculture industry. 

There are numerous outputs from the Fisheries Programme that address development 
impacts including publications as MRC Technical Papers, under the MRC 
Development Series and in the MRC Catch and Culture series. Numerous of the 
national annual  technical reports report on fish abundance and diversity monitoring, 
Dai fishery monitoring, Lee trap fishery monitoring, fish larvae drift monitoring, 
impacts of irrigation weir on fish and fisheries in Nam Kam River in Thailand, and 
fish migration issues. 

Narrowing these outputs down to the fisheries programme outputs of most relevance 
to the Council Study yields the following scientific publications that directly address 
flow related development impacts: 

• van Zalinge N, Degen P, Pongsri C, Nuov S, Jensen JG, Nguyen VH and 
ChoulamanyX 2003 The Mekong River System.  Contribution to the Second 
International Symposium on the Management of Large Rivers for Fisheries, 
FAO and MRC,  Phnom Penh, 11-14 February 2003 

• Hortle KG Troueng R and Lieng S 2008 Yield and value of wild fishery in 

Battambang Province. Technical Publication Number 18, Mekong River 
Commission, Vientiane, Lao PDR. 

• Poulsen AF 2002 Ouch Poeu Sintavong V Ubolratana S and Nguyen TT Fish 

Migrations of the Lower Mekong River Basin implications for development 

planning and environment. Techmical Publication Number 8, Mekong River 
Commission, Vientiane, Lao PDR 

• Hortle KG and Sontornratana 2008 Socio-economics of Fisheries of the 

Songkhram River basin, Northeast Thailand.  Technical Publication Number 
17, Mekong River Commission, Vientiane, Lao PDR 

• Humbry 2002 Financial-analysis-and-risk-assessment of selected aquaculture 

and fishery activities in the Mekong Basin.  Technical Publication Number 5, 
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Mekong River Commission, Vientiane, Lao PDR 

 

Flood Management and Mitigation Programme (FMMP)  

FMMP’s alignment with the Council Study scope relates most directly to are: 

• Development Theme 4) Flood Protection Structures 

• Environmental aspect (F) Floods and 

• Social aspect (iii) Flood Risk. 

FMMP are able to contribute important information to the Council Study from their 
data bases of hydrometeorological and hydrological data sets, GIS data sets of 
topography and structures on the flood plains as well as cross sectional survey data all 
of which are held cooperatively with IKMP.  FMMP’s established publications of 
relevance to the Council Study includes:  

• Annual floods reports and proceedings of the annual Mekong flood forums.  

• Enhancing Cooperation in Addressing Transboundary Flood Issues 

• Flood Situation Reports from 2008, 2011, MRC Technical Paper No.36,  
which provides information about the meteorological conditions, which 
caused heavy rainfall in many parts of the Lower Mekong Basin (LMB) and 
led to a critical flood situation, particularly in the lower part of the LMB. 

• Douven WJAM Goichot M and Verheij 2009 Best Practice for the Integrated 

Planning and Design of Economically Sound and Environmentally Friendly 

Roads.  MRC Technical Paper No. 35), Mekong River Commission, Vientiane 
Lao PDR 

• MRC (2012) Working Paper 2011-2015, The Impact & Management of Floods 

& Droughts in the Lower Mekong Basin & The Implications of Possible 

Climate Change, Mekong River Commission, Vientiane Lao PDR 

 

FMMP also made important contributions to the MRC State of the Basin Report 2010.   

Additional to the above, FMMP inform that currently activities of relevance include 

• working with IKMP to update the DSF to give a better representation on 
infrastructure, roads and canals on the Cambodian Floodplain and Mekong 
Delta.   

• Flood risk assessments are ongoing for 59 districts in the floodplain and delta 
that include valuations of agricultural, housing and infrastructure assets.  

Significant gaps are seen are in terms of dam break risk for hydropower power project 
flood impact and impacts of changing land use by way of resumption of floodplain 
lands for agricultural and irrigation developments.  
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Initiative for Sustainable Hydropower  

For many years now the potential for large hydropower developments in the LMB 
have been recognised due to its favourable geology, hydrology and low seismic risks.  
According to the BDP scenario assessments (MRC, 2010), it is not inconceivable that 
up to 71 hydropower schemes could be operating on tributaries in the LMB by 2030.  
Furthermore, one mainstream dam is currently under construction and plans for 
another are being tested against MRC’s procedures.   

Particular data sets of importance to ISH are summarised under the Key Knowledge 
base and the hydropower database.  Data on hydrology, sediments, fisheries, water 
quality and GIS databases are also significant. 

As noted in the ISH 2011-2015 Document (MRC ISH, 2011a) “cumulative and 
transboundary impacts of these projects are increasingly being felt”, with specific 
issues being impacts on water flows, sediments, fisheries and livelihoods.  The ISH 
traces its foundations to the MRC Hydropower Development Strategy (2001) and the 
MRC Hydropower Programme Concept Paper, 2005).  Previous to those, Compagnie 
du Rhone Nationale etal (1994) considered possibilities for a cascade of run of river 
hydropower projects on the Mekong mainstream.  Furthermore, BDP through phase 1 
and up to ISH’s commencement maintained a database of hydropower projects, 
including identified projects, projects under construction and operational projects for 
the Mekong Basin.  King etal (2007) also contributed through proposed 
Environmental Criteria for Hydropower Development (ECHD) in the Mekong. 

From MRC ISH (2011a), important activities undertaken under ISH to date that can 
be seen relevant to the Council Study have included  

• studies on fish migration, barrier effects of dams and potential mitigation 
measures (with MRC Fisheries programme);  

• followup to ECHD in conjunction with MRC EP, ADB and WWF to develop a 
hydropower sustainability assessment tool; 

• specifications for navigation locks with MRC NAP; 

• the Knowledge Base in benefit sharing, (MRC ISH, 2011b); 

• Preliminary design guidelines for proposed LMB mainstream hydropower 
schemes; 

• Improved environmental and socio-economic baseline information for 
hydropower planning (ISH 11) phase 16; 

• ISH01, identification of ecologically sensitive tributaries; 

• ISH02, Development of Guidelines on the Multi‐ Purpose Evaluation of 

Hydropower Projects;  

• ISH11,  

• ISH13, Benefit sharing options for hydropower on Mekong tributaries; 

• the SEA Hydropower on the Mekong Mainstream baseline reports, 

                                                

6
 ISH 11 phase 2 documents were subject to consultations at the time of writing 
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environmental impact reports, mitigations report and final report, which was 
requested to be specifically reviewed under the Council Study, reviewed above 
in Section 4; and 

• the Xayaburi dam Prior Consultation Review Report, which was also 
specifically reviewed in Section 5 above. 

 

In terms of currently ongoing activities  

• Under ISH 02, a project for the development of guidelines for hydropower 
environmental impact mitigation and risk management in the Lower Mekong 
Mainstream and Tributaries (ISH0306) is due to commence in 2014.  This is 
expected to significantly address many of the current environmental gaps 
including alterations to down stream flows, multiple water uses, 
environmental flows, flood and drought management, erosion, sediment and 
geomorphic issues, fish migration, diversity, productivity, importance of 
fisheries to livelihoods, biodiversity and natural resource management; and 
water quality, nutrients, reservoir stratification.  However, food production 
(apart from fish), social and economic issues will not be addressed. 

• Long term baseline monitoring of environmental, social and socio-economic 
indicators is ongoing at numerous locations on the mainstream, Cambodian 
Flood-plain, Tonle Sap, the Mekong delta and some limited tributary sites 
under ISH 11.  The baseline to be established under ISH11 will quite 
comprehensively cover almost all of the environmental and social aspects due 
to hydropower under the Council Study; however distribution of economic 
benefits remains a gap. 

 

As such, relatively few gaps are apparent with respect to hydropower’s 
environmental, social and economic impacts under the Council Study: 

• modelling the downstream environmental, social and economic impacts of 
peaking operations of mainstream and tributary projects has not been done and 
is not mentioned as a topic of ongoing work under BDP, IKMP or ISH.  Such 
impacts are well documented to be significant on the Sesan so should certainly 
be considered for assessment for tributary dams and the Upper Mainstream 
Cascade ; however for the mainstream dams, the scale of flows and channels 
dimensions should mean that such impacts are dissipated relatively quickly 
downstream of the reservoir. 

• Sensitivity analysis on operations go past assumption that hydropower 
schemes will be operated for maximum power generation) 

• Detailed modelling of sediment flushing regimes and 

• Cascade operation optimisation 
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Navigation Programme 

NAP plays important roles in (i) regional planning leading to safer and more efficient 
transport on the transboundary waterways of the LMB, (ii) promoting cross border 
water borne trade and transport and (iii) enhancing waterway safety.  Key data for 
NAP include charts, maps and surveys relating to the navigability of the river.  Key 
documents include the Incorporation of Navigation into IWRM strategy (Geerinck 
2005) and the MRC Navigation Strategy (2003).  Further significant documents under 
NAP that relate to impacts of water resources developments include the following 
reports: 

Council Study Relevance Publication 

Impacts of Navigation on Sediment 
Tranport 

Collilieux and Fruchart 2008 Best Practice in 
River Regulating Works for Navigation 
Safety and Improvement on the Mekong 
Mekong River Commission, Vientiane, Lao 
PDR 

Impacts of Navigation on 
environmental condition / health 
and human health 

MRC 2012 Carriage handling and storage of 
dangerous goods along the Mekong river Vol 
I Risk Analysis  Mekong River Commission, 
Vientiane, Lao PDR 

Impacts of Navigation on 
environmental condition / health 
and human health 

MRC 2012 Carriage handling and storage of 
dangerous goods along the Mekong river vol 
II Recommendations  Mekong River 
Commission, Vientiane, Lao PDR 

Impacts of Navigation on 
Economic Development 

Vrenken 2008 Economic Assessment of 
Upper Mekong Transport. Mekong River 
Commission, Vientiane, Lao PDR 

Impacts of Navigation on water 
quality and human health 

MRC 2013 Waste-Management-Guidelines 
Prepared for   Chiang Saen Commercial Port 
Area. Mekong River Commission, Vientiane, 
Lao PDR  
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Table 9:  MRC wide Contributions to Council Study Development Themes / 

Environmental Aspects 

   Geographic focus MRC Programme Coverage 

Develop 

ment 

Theme 

Irrigation Basinwide AIP 

Agriculture 

Land Use 

Basinwide AIP ,FIP (fisheries and aquaculture) 

Domestic and 

industrial use 

Basinwide BDP (limited assessment under BDP2) 

EP (project proposal in preparation) 

Flood 

protection 

structures 

Mainstream,  

Floodplain Tonle Sap 

Delta 

FMMP 

FMMP 

FMMP 

Hydro-power Mainstream,  

Tributaries,  

Floodplaoin-Tonle Sap 

Delta 

ISH 

ISH 

ISH 

N/A 

Transport 

Navigation 

Mainstream,  

Floodplain Tonle Sap 

Delta 

NAP,  

NAP, FMMP (roads on floodplains) 

NAP, FMMP (roads on floodplains) 

climate change Basinwide CCAI 

Environ 

mental 

Impact 

areas 

Fish production Mainstream FiP 

Flood plain - Tonle Sap FiP 

Delta FiP 

environmental 

health / 

condition 

Mainstream EP 

Flood plain - Tonle Sap EP 

Delta EP 

Biodiversity Mainstream EP 

Flood plain - Tonle Sap EP 

Delta EP 

hydrology / 

water quantity 

Mainstream IKMP, BDP, MIWRM 

Flood plain - Tonle Sap IKMP, BDP, MIWRM 

Delta IKMP, BDP, MIWRM 

water 

availability / 

drought 

Mainstream AIP, MIWRM (PMFM) 

Flood plain - Tonle Sap AIP, MIWRN (PMFM) 

Delta AIP MIWRM (PMFM) 

Floods - 

environmental 

Mainstream MIWRM - IBFM 

Flood plain - Tonle Sap MIWRM - IBFM 

Delta MIWRM - IBFM 

food production Basinwide 

Mainstream  

AIP 

AIP, FiP 

Flood plain - Tonle Sap AIP, FiP 

Delta AIP, FiP 

sediment 

transport 

Mainstream ISH, IKMP 

Flood plain - Tonle Sap ISH, IKMP 

Delta ISH, IKMP 

water quality Mainstream EP, IKMP 
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   Geographic focus MRC Programme Coverage 

Flood plain - Tonle Sap EP, IKMP 

water quality & 

salinity intrusion 

Delta EP, IKMP 

Social 

Impact 

Areas 

Food security Mainstream EP (SIMVA) 

Flood plain - Tonle Sap EP (SIMVA) 

Delta EP (SIMVA) 

quality of life Mainstream EP (SIMVA) 

Flood plain - Tonle Sap EP (SIMVA) 

Delta EP (SIMVA) 

flood risk Mainstream FMMP 

Flood plain - Tonle Sap FMMP 

Delta FMMP 

drought risk Mainstream AIP, BDP, MIWRM 

Flood plain - Tonle Sap AIP, BDP, MIWRM 

Delta AIP, BDP, MIWRM 

human health Mainstream EP (SIMVA) BDP (hydropower and irrigation) 

Flood plain - Tonle Sap EP (SIMVA) BDP (hydropower and irrigation) 

Delta EP (SIMVA) BDP (hydropower and irrigation) 

social 

development 

Mainstream EP (SIMVA) 

Flood plain - Tonle Sap EP (SIMVA) 

Delta EP (SIMVA) 

Eco-

nomic 

Impact 

Areas 

Economic 

development 

Mainstream BDP 

Flood plain - Tonle Sap BDP 

Delta BDP 

Employment Mainstream EP (SIMVA) BDP (hydropower and irrigation) 

Flood plain - Tonle Sap EP (SIMVA) BDP (hydropower and irrigation) 

Delta EP (SIMVA) BDP (hydropower and irrigation) 

Distribution of 

benefits 

Mainstream  

Flood plain - Tonle Sap  

Delta  
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8. Publications from other Organisations and Scientific 

Literature 
 

There is an extensive amount of literature and data produced under other 
organisations within the regional and internationally that also contribute to the level of 
scientific knowledge on water resources developments and flow related impacts in the 
Mekong Basin.  Much of this information is available as reports from various 
institutions and environmental organisations, as well as significant contributions to 
knowledge reported in scientific journals.   

To access this information, searches were done on the websites of partner 
organisations listed in Table 10 for development partners and Table 11 for Non 
Government Organisations / Advocacy Groups.  Online search engines were also 
accessed including: 

• MRC portal and Library Catalog 

• Wiley Online 

• Science Direct 

• Springer Online 

• Taylor and Francis 

• Plos One and Plos Biology and  

• Google Scholar 

Relevant documents were downloaded as permitted where public internet access was 
available.  Bibliographic details of all relevant references were saved to a 
bibliographic database in standard “bibtex” format, which is compatible with most 
referencing and bibliographic management tools such as Zotero, Mendeley, EndNote, 
Qiqqa and Refworks. 

Following downloading, identification of priority documents was done according to 
the criteria described in Section 2.  42 documents were determined to be key 
documents of primary relevance to the Council Study that reflect the best level of 
scientific knowledge on the Council Study Areas, as described in Section 2.   

A further 924 publications from partners and scientific publications were considered 
of secondary relevance.  These publications related to at least one of the development 
themes, or one of the impact areas and were directly relevant to the Mekong; however 
they either did not concern relationships between developments and impacts, or were 
not in the format of an scientifically credible publication.  This included publications 
produced by partner organisations concern governance, political and institutional 
issues that are beyond the scope of the Council Study to address.  Documents targeted 
at awareness raising and capacity building rather than rigorous scientific assessments 
of flow development impacts were also assigned as secondary publications. 

Two other publication categories were also established for 273 International Best 
Practice publications and 306 Climate change publications.  The International Best 
Practice publications were determined to be scientifically credible and relevant to the 
Council Study, but were not directly related to the Mekong Basin.  
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With the wealth of reference information already available under CCAI, Climate 
Change publications were not specifically targeted, although when relevant 
publications were identified they were added to the database.  A set of bibliographic 
references on Climate Change publications has been forwarded to CCAI.   

 

The Primary Publications Set 

Even considering only the primary publications, the number of external documents is 
large.  As such, for brevity, the publications have been sorted by development theme 
area as shown in Table 12, with the databases of primary and secondary documents to 
be made available through the MRC share drive.   The one stand out document 
however, given its recency and breadth of cover of issues relevant to the Council 
Study approach is The Water-Food-Energy Nexus in the Mekong Region, edited by 
Smajgl and Ward (2013), which contains sections on: 

1. Mekong Region Connectivity (Alex Smajgl and John Ward) 
2. Water Sector Analysis (Sokhem Pech) 
3. Food Security in the Wider Mekong Region (David Fullbrook) 
4. Impacts of Natural Resource-Led Development on the Mekong Energy System 

(Tira Foran) 
5. Livelihoods and Migration (Lilao Bouapao) 
6. Land-Use Change in the Mekong Region (Lu Xing) 
7. Mining in the Mekong Region (Kate Lazarus) 
8. Cross-Sectoral Assessment (Alex Smajgl and John Ward). 

The individual sectoral analyses in Sections 2 to 7 of the report each in themselves 
make significant contributions to the scientific knowledge of these areas, Section 8 
then reports a detailed cross sectoral assessment thereby completing a “Delphi 
technique” expert panel approach with the authors of the preceding sections. The 
approach taken throughout the publication was therefore consistent with the Council 
Study requirement that sectoral impacts be assessed separately followed by 
considerations of interconnectivity and the broader development context in contrast to 
the BDP cumulative assessment approach.   

The assessment under Section 8 concludes that food security should improve if 
communities are able to access irrigation schemes and opportunities from aquaculture, 
plantations and mining, as long as global food prices remain stable.  Mainstream 
hydropower will have pre-dominant impacts on the environment and local 
communities, yet the extent of regional energy demand is such that hydropower will 
represent only a small portion of the overall demand.  Water diversions, rubber 
plantations and mining will exacerbate the negative hydrological impacts of the 
mainstream dams.  Significant upstream-downstream issues are also foreseen with 
long term benefits going to upstream water users, while downstream users will face 
negative impacts in a much shorter time scale.  Developing appropriate adaptation 
options for downstream water users is therefore seen as a high priority.   

Critical development-impact linkages identified include mainstream dams impacts on 
fish stock management, effectively utilising land use and irrigation management for 
poverty alleviation, developing attractive rural livelihood options limit rural – urban 
migration and making investments in energy savings to curb demand to ensure 
developments in the energy domain do not compromise water access and food 
security.   
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To address these issues, it was recommended that responses should target monitoring 
and governance of fisheries management and fish migration, develop incentives to 
ensure a diversity of land use is maintained, ensuring certainty in food prices/returns, 
creating stable income opportunities in rural communities and promoting energy 
savings initiatives.   

The findings should be treated with caution however:  the authors acknowledge the 
potential for expert panel bias, and that future consultation with development or 
regulatory stakeholders would be a valuable next step. 

 

Future Considerations for Metadatabase Management 

A useful immediate next would be the merging of the CCAI metadatabse (currently 
under Zotero) with the Council Study Literature Metadatabase which is fully Zotero 
compatible.   

It is evident that care may be required into the future with regard to managing 
electronic publications and metadatabase information across MRC, as CCAI are using 
Zotero and ISH are currently considering between Mendeley and Qiqqa as reference 
management software, while the MRC library, MRC portal and mekonginfo all run 
under different database software.  Consideration should be given to establishing a 
standard metadatabase/reference management system across MRC as a common 
repository. 
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Table 10:  Water Resources Development Partner Search Tools Accessed 

Asia Development Bank (ADB)  http://www.adb.org/publications  

ADB Greater Mekong Subregion 
Environment Operations Centre 
(ADB GMS EOC)  

http://www.gms-eoc.org/online-library  

The International Water Management 
Institute (IWMI) 

 http://www.iwmi.cgiar.org/publications/latest/ 

United Nations (UN) Development 
Programme (UNDP ) 

http://www.undp.org/content/undp/ 

en/home/librarypage.html   

UN Environment Programme 
(UNEP) 

http://www.unep.org/ecosystemmanagement/ 

Publications/tabid/320/Default.aspx 

UN Educational, Scientific and 
Cultural Organisation (UNESCO) 

http://www.unesco.org/new/en/unesco/ 

resources/publications/  

UN Economic and Social 
Commission for Asia and the Pacific 
(UNESCAP) 

 http://www.unescap.org/library#  

UN Food and Agricultural 
Organisation (FAO) 

http://www.fao.org/documents/en/docrep.jsp; 
jsessionid=DA5159AC582CA36A04886D2D2D58EC10  

World Bank http://www.worldbank.org/reference/  

Australian Aid (AusAID)  http://aid.dfat.gov.au/publications/Pages/home.aspx  

Australian Centre for Irrigation and 
Agricultural Research (ACIAR) 

 http://aciar.gov.au/search/type/publication  

The Global Water Partnership (GWP) http://www.gwp.org/en/About-GWP/Publications/  

Danish Development Cooperation 
(DanIDA) 

http://www.danida-publikationer.dk/ 

Navigering/Emnemenu_en/Countr/Asia.aspx  

Swedish International Development 
Cooperation Agency (SIDA) 

 http://www.sida.se/English/About-
us/Publication_database/  

Japan International Cooperation 
Agency (JICA) 

 http://libopac.jica.go.jp/  

Government of Netherlands 
Development Cooperation 

 http://www.government.nl/issues/development-
cooperation/documents-and-publications  

New Zealand Aid Programme 
(NZAID) 

https://www.aid.govt.nz/ 

media-and-publications/publications  

Foreign Affairs, Trade and 
Development Canada (CIDA) 

http://www.international.gc.ca/development-
developpement/development_results-
resultats_developpement.aspx?lang=eng  

United States Agency for 
International Development (USAID) 

 http://www.usaid.gov/results-and-data/information-
resources/knowledge-management-support  
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Table 11 Non Government Organisations, Academic and Advocacy Groups 

Publications and Search Tools accessed 

Organisation / Institution  Webpage 

Asian Institute of Technology 

(AIT) 

http://library.ait.ac.th/ 

Australian Mekong River Centre 

(AMRC) 

http://sydney.edu.au/mekong/index.shtml 

Cambodia Development 

Research Institute 

http://www.cdri.org.kh/knowledge-resources/library-

catalogues.html 

Challenge Programme for 

Water and Food (CPWF) 

http://mekong.waterandfood.org/archives/822  

http://mekong.waterandfood.org/archives/1082  

International Union for the 

Conservation of Nature (IUCN) 

http://www.iucn.org/ 

knowledge/publications_doc/publications/  

Mekong Program on Water 

Environment and Resilience  

(M-POWER) 

http://www.mpowernetwork.org/ 

Knowledge_Bank/Overview/index.html  

Mekong Wetlands Biodiversity 

Programme (MWBP) 

http://www.mekongwetlands.org/Products/index.htm 

http://www.mekongwetlands.org/ bibliography%202004-

2007/introduction.htm  

The Stimson Centre  http://www.stimson.org/books-reports/  

Stockholm Environment 

Institute (SEI) 

http://www.sei-international.org/publications 

Thailand Development 

Research Institute 

http://tdri.or.th/en/publications/ 

Thailand Environment Institute http://www.tei.or.th/publications/index.htm 

World Wide Fund for Nature 

(WWF) 

http://wwf.panda.org/ 

about_our_earth/about_freshwater/freshwater_resources/ 
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Table 12:  External References of Primary Relevance Sorted by Theme Areas 

Theme Impact Aspect Geographic Focus Publication 
1. Irrigation Food production 

Economic development 
Economic benefits 

Delta Kennedy2011 - Efficient nutrient use in rice 
production in Vietnam achieved using 
inoculant biofertilisers   

1. Irrigation,  

2. Agriculture and 

Land Use 

Food Production,  
Water quantity,  
Water availability,  
Economic development,  
Distribution of Benefits 

Mainstream,  
Floodplain – Tonle Sap,  
Delta 

Seng2003 - Proceedings of a CARDI 
International Conference on Research on 
Water in Agricultural Production   

1. Irrigation 

2. Agriculture and 

Land Use 

Fisheries, 
Economic benefit 

Floodplain – Tonle Sap,  
Delta 

Joffre2010 - Understanding adoption and 
discontinuance for greater impact   

1. Irrigation  

2. Agriculture and 

Land use;  

3. Domestic and 

Industrial use;  

4. Flood protection 

structures and flood 

plain infrastructure, 

5. Hydropower,  

6. Transportation; 

Fisheries  
Environmental condition/health 
Biodiversity;  
Hydrology/ Water availability  
Floods, 
Food Production, 
Sediment Transport;  
Water Quality;  
Food Security;  
Quality of Life;  
Flood Risk, 
Drought Risk, 
Human Health 
Social Development,  
Economic 
Economic development, 
Employment 

Mainstream,  
Floodplain – Tonle Sap,  
Delta 

Smajgl & Ward 2013 The water_food_energy 
nexus in the Mekong   

1. Irrigation 

2. Agriculture/ Land 

use: aquaculture 

4. Floodplain 

infrastructure 

5. Hydropower 

7. Climate Change 

Food production 
Salinity 

Floodplain – Tonle Sap 
Delta 

To 2011 - The Mekong Future Project First 
Draft Report On The Hydrological 
Simulation   

1. Irrigation  

5. Hydro power,  

Fisheries, 
Environmental Condition 
Economics 

Main stream,  
Flood plain, Tonle Sap  
Delta 

Costanza2011 - Planning approaches for 
water resources development in the Lower 
Mekong Basin   

2. Agriculture and 

Land Use:  Sand 

mining 

Sediment Transport Mainstrem,  
Delta 

Bravard etal 2013 geography-of-sand-and-
gravel-mining-in-the-lower-Mekong-river 
echogeo-13659-26 

2 Agriculture and 

Land Use:   

Water quality Mainstream,  
Floodplain – Tonle Sap,  
Delta 

Liljestrom2012 - Nutrient balance assessment 
in the Mekong Basin- Nitrogen and 
phosphorus dynamics in a catchment scale   

2 Agriculture and 

Land Use:  

aquaculture 

Environmental condition  
Water quality,  

Delta Bosma2009 - Environmental impact 
assessment of the Pangasius sector in the 
Mekong Delta   

2 Agriculture and 

Land Use:  

aquaculture 

Environmental condition  
Water quality 

Delta Bosma2011 - Life cycle assessment of 
intensive striped catfish farming in the 
Mekong Delta for screening hotspot   

2 Agriculture and 

Land Use:  

aquaculture 

Environmental condition,  
biodiversity,  
water quality,  
Economic development, 
Employment,  
Distribution of Benefits 

Delta Lan2013 - Social and ecological challenges 
of market-oriented shrimp farming in 
Vietnam   

2 Agriculture and 

Land Use:  

aquaculture 

Environmental condition, 
biodiversity, water quality,  
Economic development, Distribution 
of Benefits 

Delta Lewis2003 - Thematic review on coastal 
wetland habitats and shrimp aquaculture   

2 Agriculture and 

Land Use:  Fisheries 

Fisheries, over fishing illegal fishing 
Biodiversity 

Mainstream Baran2005 - Fisheries bioecology at the 
Khone Falls (Mekong river, southern Laos)   

2 Agriculture and Economic Impact Main stream,  Baran2005 - Values of inland fisheries in the 
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Theme Impact Aspect Geographic Focus Publication 
Land Use:  Fisheries Flood plain, Tonle Sap  

Delta 
Mekong River Basin   

2 Agriculture and 

Land Use:  Fisheries 

Fisheries, over fishing illegal fishing 
Biodiversity 

Main stream,  
Flood plain, Tonle Sap 
Delta 

Baran2008 - Have fish catches been declining 
in the Mekong river basin   

2 Agriculture and 

Land Use:  Fisheries 

Fisheries, over fishing, illegal fishing 
Biodiversity 

Main stream,  
Flood plain, Tonle Sap  
Delta 

Baran2012 - Fish bioecology in relation to 
sediments in the Mekong and in tropical 
rivers   

2 Agriculture and 

Land Use:  Fisheries 

Fisheries, 
Food Security,  
Social Development,  
Economic benefits 

Main stream,  
Flood plain, Tonle Sap  
Delta 

Israel 2005 - Aquatic Resources Valuation 
and policies for poverty elimination in the 
Lower Mekong Basin   

2 Agriculture and 

Land Use:  Fisheries 

Fisheries, over fishing illegal fishing 
Biodiversity Water quality 

Tonle Sap Lamberts 2001 - Tonle Sap fisheries- a case 
study on floodplain gillnet fisheries   

2 Agriculture and 

Land Use:  Fisheries 

Food production Mainstream,  
Floodplain – Tonle Sap,  
Delta 

Mainuddin 2008 - Fisheries productivity and 
its contribution to overall agricultural 
production in the lower Mekong river   

2 Agriculture and 

Land Use:  fisheries 

Environmental condition, 
biodiversity, water quality,  
Economic development, Distribution 
of Benefits 

Mainstream,  
Floodplain – Tonle Sap,  
Delta 

Neiland 2006 - Tropical river fisheries 
valuation- a global synthesis and critical 
review   

2 Agriculture and 

Land Use:  fisheries 

Environmental condition, 
biodiversity, water quality,  
Economic development, Distribution 
of Benefits 

Mainstream,  
Floodplain – Tonle Sap,  
Delta 

Neiland 2008 - Tropical river fisheries 
valuation- background papers to a global 
synthesis   

2. Agriculture and 

Land Use 

Sediment transport,  
Food production 

Delta Ghyselinck 2013 - Temporal changes of 
physical soil properties under different land 
use systems and land management 

2. Agriculture and 

Land Use:  Fisheries 

Fisheries, biodiversity Main stream,  
Flood plain, Tonle Sap,  
Delta 

Halls 2010 - Estimation of annual yield of 
fish by guild in the Lower Mekong Basin- 
report for the NIES-the World   

2. Agriculture and 

Land Use:  Fisheries 

Hydrology, floods, sediments, water 
quality, Social Development, 
Economic Development, 
Employment, Distribution of benefits 

Mainstream  Hong 2013 – Basin Profile of the Upper 
Sesan River.  Project report- Challenge 
Programme on Water and Food   

2. Agriculture and 

Land use; fisheries 

 

Fisheries  
 

Floodplain – Tonle Sap Sopha 2003 - Fish Yield Estimation in the 
Floodplains of the Tonle Sap Great Lake and 
River, Cambodia   

2. Agriculture and 

Land use; fisheries 

 

Fisheries  
Fisheries 
Food production 
Distribution of Benefits 

Floodplain – Tonle Sap Swan 2005 - Overcoming factors of 
unsustainability and overexploitation in 
fisheries- selected papers on issues   

3. Domestic and 

Industrial Use 

Health,  
Water quality,  
Economic Development 

Delta Hutton etal 2008 Economic impact of 
sanitation in Viet Nam  

3. Domestic and 

Industrial Use 

Health,  
Water quality,  
Economic Development 

Mainstream  
Floodplain – Tonle Sap,  

Hutton etal 2008 Economic impacts of 
sanitation in Cambodia  

3. Domestic and 

Industrial Use 

Health,  
Water quality,  
Economic Development 

Mainstream Hutton etal 2009 - Economic impacts of 
sanitation in Lao PDR   

4. Flood protection 

and Infrastructure 

Hydrology, sediments, water quality,  Delta Hashimoto 2001 - Environmental Issues and 
Recent Infrastructure Development in the 
Mekong Delta- review, analysis and   

4. Flood Protection 

Infrastructure  

6. Transportation 

Navigation 

Food Production Delta Edmonds 2002 - Role of Infrastructure in 
Land-Use Dynamics and Rice Production in 
Viet Nam's Mekong River Delta   

4. Flood protection 

structures 

Hydrology / water quantity, 
Floods, 
Sediment Transport 

Delta Thorsten Albers 2013 - Coastal Protection  in 
the Lower Mekong Delta   

5. Flood structures Fisheries Flood plain – Tonle Sap Baran 2007 - Influence of built structures on 
Tonle Sap fisheries   

5. Hydropower Food Production Main stream,  Freden 2011 - Impacts of dams on lowland 
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Theme Impact Aspect Geographic Focus Publication 
Sediment  Flood plain, Tonle Sap,  

Delta 
agriculture in the Mekong River catchment   

5. Hydropower Sediment Transport Mainstream,  
Floodplain – Tonle Sap,  
Delta 

Kummu 2007 - Sediment-related impacts due 
to upstream reservoir trapping, the Lower 
Mekong River   

5. Hydropower Hydrology / water quantity Floodplain – Tonle Sap,  Kummu 2008 - Impact of the Mekong River 
flow alteration on the Tonle Sap flood pulse   

5. Hydropower Hydrology, sediments Mainstream, Lu 2006 - Water discharge and sediment flux 
changes over the past decades in the lower 
Mekong River- possible   

5. Hydropower Fisheries,  
biodiversity,  
food security 

Mainstream,  
Floodplain – Tonle Sap 
Delta 

Ziv etal 2012 - Trading-off fish biodiversity, 
food security, and hydropower in the Mekong 
River Basin  

5. Hydropower,  

7. Climate Change 

Hydrology, water quantity Mainstream Lauri 2012 - Future changes in Mekong River 
hydrology- impact of climate change and 
reservoir operation on discharge  

5. Hydropower,  Hydrology, water quantity Mainstream Rasanen 2012 - Downstream hydrological 
impacts of hydropower development in the 
Upper Mekong Basin   

5. Hydropower,  

Irrigation, 

Fisheries 

Fisheries,  
Environmental conditions, Quality of 
Life, Social Development, Economic 
Development, Distribution of benefits 

Mainstream Sakchai 2001 - Case Study- Pak Mun Dam, 
Mekong River Basin, Thailand   

7. Climate Change Food security 
Economic Development 
Economic Benefits 

Mainstream, 
Delta 

Kirby 2009 - Mekong Basin focal project- 
final report   
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9. Priority List of Information  
 

As described earlier, priority literature were determined in terms of credible 
publications within MRC and externally.  These are listed below in Table 18 and Table 
19 respectively.  As described in Section 3 and Section 8, two standout publications 
are acknowledged, the BDP Scenario Assessment, (MRC, 2011) for its breadth of 
coverage cumulatively across areas relevant to the Council Study, and Smajgl and 
Ward (Eds, 2013) for their comprehensive, detailed cross cutting expert assessment of 
Mekong Issues again largely relevant across the range of development themes and 
impact areas the Council Study. 

 

Table 13:  MRC Priority Publications of Relevance to the Council Study 

Adamson P 2010 Hydrological Significance, Mekong River Commission, Vientiane, 
Lao PDR 

BDP 2004 The application of the RAOM to economic analysis of water use trade offs 
within the BDP Mekong River Commission, Phnom Penh, Cambodia 
Cross 2004 Hydrologic Analysis for Basin Planning using the MRC DSF Spatial flood 
relationships to river flows dai fish catches & inundated populations Mekong River 
Commission, Phnom Penh, Cambodia 
Douven WJAM Goichot M and Verheij 2009 Best Practice for the Integrated Planning 
and Design of Economically Sound and Environmentally Friendly Roads MRC 
Technical Report No 35 Mekong River Commission, Vientiane, Lao PDR 
Grill G Ariwi G and Lehner B 2012 ecosystem fragmentation in Significant 
Tributaries Mekong River Commission, Vientiane, Lao PDR 
Halcrow 2003 Final Report on the Development of the BDP RAOM Mekong River 
Commission, Phnom Penh, Cambodia 
Halls AS and Kshatriya M 2009 Modelling the cumulative barrier and passage effects 
of mainstream hydropower dams on migratory fish populations MRC Technical 
Report No 25 Mekong River Commission, Vientiane, Lao PDR 
Hart etal 2001 Transboundary Water Quality in the MRB Mekong River Commission, 
Phnom Penh, Cambodia 
Hatfield 2010 Review of Streams and Catchments data Mekong River Commission, 
Vientiane, Lao PDR 
Hatfield 2010 Stream and Catchment Generation Mekong River Commission, 
Vientiane, Lao PDR 
Hoanh CT Jirayoot K Lacombe G and Srineter V 2010 Impacts of climate change and 
development on Mekong flow regime MRC Technical Report No 29 Mekong River 
Commission, Vientiane, Lao PDR 
Hortle KG and Sontornratana 2008 Socio-economics of Fisheries of the Songkhram 
River basin, Northeast Thailand MRC Technical Report No 17 Mekong River 
Commission, Vientiane, Lao PDR 
Hortle KG Troueng R and Lieng S 2008 Yield and value of wild fishery in 
Battambang Province MRC Technical Report No 18 Mekong River Commission, 
Vientiane, Lao PDR 
Hortle, K.G. (2013) Mitigation of the impacts of dams on fisheries - a primer. Mekong 
Development Series No. 7. Mekong River Commission, Vientiane Lao PDR. 74 pages 
Mekong River Commission, Vientiane, Lao PDR 
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Humbry 2002 financial-analysis-and-risk-assessment of selected aquaculture and 
fishery activities in the Mekong Basin MRC Technical Report No 5 Mekong River 
Commission, Phnom Penh, Cambodia 
ICEM 2010 Strategic Environmental Assessment  of Hydropower on the Mekong 
Mainstream Final Report Mekong River Commission, Vientiane, Lao PDR 
ICEM 2010 Strategic Environmental Assessment Of Hydropower On The Mekong 
Mainstream  Avoidance Enhancement And Mitigation Assessment Mekong River 
Commission, Vientiane, Lao PDR 
ICEM 2010 Strategic Environmental Assessment Of Hydropower On The Mekong 
Mainstream  Br1-Economics-Baseline-Assessment Mekong River Commission, 
Vientiane, Lao PDR 
ICEM 2010 Strategic Environmental Assessment Of Hydropower On The Mekong 
Mainstream  Br2-Energy-And-Power-Baseline-Assessment Mekong River 
Commission, Vientiane, Lao PDR 
ICEM 2010 Strategic Environmental Assessment Of Hydropower On The Mekong 
Mainstream  Br4-Aquatic-Theme-Baseline Mekong River Commission, Vientiane, 
Lao PDR 
ICEM 2010 Strategic Environmental Assessment Of Hydropower On The Mekong 
Mainstream  Br5-Fisheries-Baseline-Assessment Mekong River Commission, 
Vientiane, Lao PDR 
ICEM 2010 Strategic Environmental Assessment Of Hydropower On The Mekong 
Mainstream  Br6-Social-Theme-Baseline Mekong River Commission, Vientiane, Lao 
PDR 
ICEM 2010 Strategic Environmental Assessment Of Hydropower On The Mekong 
Mainstream  Br8-Summary-Baseline Mekong River Commission, Vientiane, Lao 
PDR 
ICEM 2010 Strategic Environmental Assessment Of Hydropower On The Mekong 
Mainstream  Impacts Assessment Report Opportunities And Risks Mekong River 
Commission, Vientiane, Lao PDR 
ICEM 2010 Strategic Environmental Assessment Of Hydropower On The Mekong 
Mainstream  Inception Report Volume 1:  Mekong River Commission, Vientiane, Lao 
PDR 
ICEM 2010 Strategic Environmental Assessment Of Hydropower On The Mekong 
Mainstream  Inception Report Volume 2 Mekong River Commission, Vientiane, Lao 
PDR 
Jirayut 2007 SWAT Model Application for Erosion and Sedimentation of Lower 
Mekong River Basin Mekong River Commission, Vientiane, Lao PDR 
Jirayut and Trung 2005 DSF The Transboundary Analysis tool developed by MRC 
Koehnken L 2012 Potential Sediment Contribution in the Lower Mekong River Basin 
Mekong River Commission, Vientiane, Lao PDR 
Koponen etal 2009 Productivity and fisheries report Mekong River Commission, 
Vientiane, Lao PDR 
Kummu etal 2009 DMS Detailed modelling support Project Mekong River 
Commission, Vientiane, Lao PDR 
Meynell PJ 2012 Ecological significance paper V1 Mekong River Commission, 
Vientiane, Lao PDR 
Meynell PJ 2012 Ecological significance V2 Mekong River Commission, Vientiane, 
Lao PDR 
MRC 2013 ISH11 Phase 2 Aquatic Ecology Annex 20 Dec 2013 Mekong River 
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Commission, Vientiane, Lao PDR 
MRC 2013 ISH11 Phase 2 Fisheries Annex 20 Dec 2013 Mekong River Commission, 
Vientiane, Lao PDR 
MRC 2013 ISH11 Phase 2 Hydrology Annex 20 Dec 2013 Mekong River 
Commission, Vientiane, Lao PDR 
MRC 2013 ISH11 Phase 2 Sediment & Geomorphology Annex 20 Dec 2013 Mekong 
River Commission, Vientiane, Lao PDR 
MRC 2013 ISH11 Phase 2 Socio-Economics Annex 20 Dec 2013 Mekong River 
Commission, Vientiane, Lao PDR 
MRC 2013 ISH11 Phase 2 Water Quality Annex 20 Dec 2013 Mekong River 
Commission, Vientiane, Lao PDR 
MRC 2011 PNCPA Proposed Xayaburi dam project Annex-2-List-References-
Documents-Draft Mekong River Commission, Vientiane, Lao PDR 
MRC 2011 PNCPA Proposed Xayaburi dam project Annex1A-PC-Road-Map Mekong 
River Commission, Vientiane, Lao PDR 
MRC 2011 PNCPA Proposed Xayaburi dam project Annex1B-LaoPDR-Statement-
PNPCA Mekong River Commission, Vientiane, Lao PDR 
MRC 2011 PNCPA Proposed Xayaburi dam project Annex1C-International-Regional-
MRCS-Experts Mekong River Commission, Vientiane, Lao PDR 
MRC 2011 PNCPA Proposed Xayaburi dam project Annex3-Sediment-Expert-Group-
Report Mekong River Commission, Vientiane, Lao PDR 
MRC 2011 PNCPA Proposed Xayaburi dam project Annex4-Fisheries-Expert-Group-
Report Mekong River Commission, Vientiane, Lao PDR 
MRC 2011 PNCPA Proposed Xayaburi dam project Annex5-Safety-of-Dams Mekong 
River Commission, Vientiane, Lao PDR 
MRC 2011 PNCPA Proposed Xayaburi dam project Annex6-Navigation-Assessment-
Report Mekong River Commission, Vientiane, Lao PDR 
MRC 2005 Scenarios for strategic planning Mekong River Commission, Vientiane, 
Lao PDR 
MRC 2005 Strategic directions for IWRM in the LMB Mekong River Commission, 
Vientiane, Lao PDR 
MRC 2006 BDP Completion Report for Phase 1 Mekong River Commission, 
Vientiane, Lao PDR 
MRC 2009 Adaptation-to-climate-change in the countries of the Lower Mekong Basin 
MRC Technical Report No 24 Mekong River Commission, Vientiane, Lao PDR 
MRC 2009 BDP Scenario Assessment framework Methodology overview charts 
Mekong River Commission, Vientiane, Lao PDR 
MRC 2009 BDP scenarios assessment methodology - Annex 1 hydrological 
assessment Mekong River Commission, Vientiane, Lao PDR 
MRC 2009 BDP scenarios assessment methodology - Annex 2 environmental 
assessment Mekong River Commission, Vientiane, Lao PDR 
MRC 2009 BDP scenarios assessment methodology - Annex 3 social assessment 
Mekong River Commission, Vientiane, Lao PDR 
MRC 2009 BDP scenarios assessment Methodology - Annex 4 economic assessment 
Mekong River Commission, Vientiane, Lao PDR 
MRC 2009 BDP scenarios assessment methodology - Annex 5 fisheries assessment 
Mekong River Commission, Vientiane, Lao PDR 
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10. Accessible Database 
 

To complete the literature review, references for all papers found to be of some 
relevance to the Council Study have been compiled under a bibliographic database 
which currently stands at a total of 2,347 entries.  The format for the database is the 
bibliographic standard format known as bibtex, which is compatible with all major 
metadatabase software such as Zotero, EndNote, Mendeley and so on, from where it 
is possible to export lists of publications to standard biobliographic formats such as 
Harvard, Nature.   

Entry fields under the database include: 

• Entry type (book, journal, technical report, journal article, conference 
proceedings etc) 

• Author(s), 

• Title, 

• Year of publication 

• Journal/Source details 

• Journal Volume, Number and pages (where known) 

• Link to web page (where known) 

 

Bibtex is a text based format, so can also be opened directly in any word processing 
or spreadsheet software; however the favoured tool for managing bibtex files is jabref, 
a public domain tool available at http://jabref.sourceforge.net/  
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11. Literature Gap Assessment for the Council Study 

Themes and Disciplines 
 

Identified gaps in knowledge were discussed at the regional consultation on the 
Council Study in May 2013.  At that meeting, the main knowledge gaps were derived 
from the IWRM based Basin Development Strategy (MRC 2011), based principally 
on the MRC Scenario Assessments (MRC 2010) and the SEA for mainstream 
hydropower (ICEM 2010.  Following that process, the Council Study Preparation 
meeting held in November 2013 also addressed gaps in knowledge.  

A synthesis of gap related issues that arose through those forums are shown in Table 
15 below, where gaps have been grouped and the relevance that these issues have to 
the Council Study themes, impact areas and geographic reference areas.   

The third and fourth columns of Table 18 show which Council Study Themes and 
Impacts the issue is relevant to.  A fourth column was then added to describe the 
“Council Inter-Disciplinary Alignment”, which represented the sum of how many of 
the six disciplines (excluding climate change, which can be assumed to be of cross 
cutting significance) and three broad themes (social, environmental and economic) the 
issue was relevant for.  Highest scores were found for the following gap areas: 

• Water quality and sediments 8/9 

• Impacts of the Definite Future Scenarios 9/9 

• Managing wetlands and flooded areas for development pressures 6/9 

• Managing impacts on flagship species and environmental hotspots 7/9 

• Management of Social Impacts 8/9 

• Address fate and transport of nutrients 6/9 

• Address changes to the Tonle Sap flooded area 7/9 

• Research on values of nutrients attached to sediments 6/9 

• Review, survey and classify aquatic habitats in the whole LMB 6.9 

• Assessment of cumulative downstream impacts in Vietnam due to altered river 
flows and sediments reduction 9/9 

 

By contrast, in examining the literature for quality publications relating development 
themes and impact areas.  Sections 3 to 7 above show that with a combination of the 
previous studies under MRC, current activities within MRC and previous studies by 
other organisations, there is a good level of information across most of the Council 
Study’s discipline themes and impact areas.   

Significantly more publications under the Irrigation, Hydropower and Climate Change 
themes than the for agriculture/land use, domestic and industrial use, flood 
structures/infrastructure and transportation; however this is understandable given that 
these themes potentially have significantly more impact on the flow regime of the 
Mekong, with consequent environmental and social impact.  Similarly, there are far 
more publications on fisheries, biodiversity and floods given their close links to flows 
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and their social importance. 

Two development themes in particular however was seen to be under-represented:  
Agriculture/Land Use and Domestic/Industrial Use, which has already been 
prioritised as an area for future investigation under EP.  Regarding impact areas, food 
production, food security, quality of life, drought risk, human health, social 
development, employment and distribution of benefits were seen to be under-
represented. 

It is apparent then that the Council Study should place particular focus on these areas 
in order to fill these gaps. 
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Table 15  Gaps Identified at the Council Study Workshop, May 2013 

Priority Issue- Council 

Study 

Theme 

Relevance
7
 

Council Study 

Impact 

Relevance
8
 

Council Study 

Inter-disciplinary 

Alignment  

(1 to 9)
9
 

Immediate 

Needs BDS 

Sediment and nutrient trapping and consequent impacts H ENSOEC 4 

Capture fisheries: identify social implications of a 
reduction in catches 

IAFHT ENSO 7 

Biodiversity changes IAFHT EN 6 

Social and livelihood impacts in the mainstream 
corridor, Tonle Sap and 3S system 

IAUFHT SOEC 8 

Other Needs 

BDS 

Identification of priority habitat and environmental 
hotspots 

IAFHT EN 6 

Mitigation of impacts of creation of large reservoirs H ENSO 3 

Assessment of mainstream and tributary hydropower 
potential 

H EC 2 

Detailed modelling of flood related impacts upstream of 
Kratie 

FH SOEC 4 

                                                 

7 Theme Relevance Keys:  I Irrigation, A Agriculture/Land Use, F Flooding, U Domestic and Industrial Water Use, H Hydropower, T 
Transport 

8 Impact Relevance Keys:  EN Environment, SO Social, EC Economic 

9 Alignment Ranking:  1 point for each theme and impact area of relevance 
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Priority Issue- Council 

Study 

Theme 

Relevance
7
 

Council Study 

Impact 

Relevance
8
 

Council Study 

Inter-disciplinary 

Alignment  

(1 to 9)
9
 

Basin wide and multisector study of long term flood 
management options 

H SOEC 3 

Climate change adaptation studies of sub-basins  ENSOEC 3 

Monitoring and assessment of climate change 
implications 

 ENSOEC 3 

Updating groundwater inventories AU ENSOEC 4 

Data needs 

BDS 

Social Data  SOEC 2 

Fisheries Data  ENSOEC 3 

Water Quality and Sediments AIUHF ENSOEC 8 

Ecosystems AIUHF EN 6 

Flooding U/S of Kratie HF SOEC 4 

Floodplain management HFT SOEC 5 

Climate change data  ENSOEC 3 

Strategic 

Guidance 

needs BDS 

Impacts of the Definite Future Scenarios AIUHFT ENSOEC 9 

Direct local and cumulative transboundary impacts of 
tributary hydropower 

AIUH ENSOEC 4 

Capture fisheries and bio-diversity  EN 1 

Mainstream dam impacts on navigation, fish migration, 
wetlands, flagship and other species and resource 

HT ENSOEC 5 
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Priority Issue- Council 

Study 

Theme 

Relevance
7
 

Council Study 

Impact 

Relevance
8
 

Council Study 

Inter-disciplinary 

Alignment  

(1 to 9)
9
 

development households 

Best 

Practice 

Guideline 

needs BDS 

Managing wetlands and flooded areas for development 
pressures 

AIHF ENEC 6 

Managing impacts on flagship species and 
environmental hotspots 

AIUHFT EN 7 

Improving agricultural and land management practices, 
increasing irrigation efficiency coping with drought risk, 
minimising pollution in runoff 

AI EN 3 

Improving transboundary navigation T SOEC 3 

Strategic 

Study Needs 

BDS 

Climate Change  ENSOEC 3 

Floodplain management F ENSOEC 4 

Management of social impacts AIUFHT SOEC 8 

Fisheries management  ENSOEC 3 

SEA HMM 

to address 

Strategic 

Options 1 

and 2 

Energy 

Assess power sector impact of no mainstream dams and 
deferred dams scenarios 

H EC 2 

Confirm impacts of operation of UMB dams H ENSOEC 4 

Review potential for alternative mainstream hydropower 
projects 

H ENSOEC 4 
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Priority Issue- Council 

Study 

Theme 

Relevance
7
 

Council Study 

Impact 

Relevance
8
 

Council Study 

Inter-disciplinary 

Alignment  

(1 to 9)
9
 

SEAHMM 

to address 

Strategic 

Options 3 

and 4  

Develop a hydrological model with one hour time 
stepping capacity 

H ENSOEC 4 

SEA HMM 

to address 

Strategic 

Options 1 

and 2 

Economics 

Determine performance of mainstream projects under 
different flow and states of development 

H EC 2 

Study macroeconomic implications of foregoing 
mainstream hydropower developments 

H EC 2 

Feasibility of establishing a Mekong fund H EC 2 

SEA HMM 

to address 

Strategic 

Options 3 

and 4 

Economics 

Comprehensive economic studies of direct and indirect 
costs and benefits of mainstream hydropower 
developments 

H EC 2 

SEAHMM 

Ongoing 

sediment 

and 

hydrological 

monitoring 

Develop and maintain hydrological and sediment 
monitoring and analysis 

H ENEC 2 

Rebuild gauging stations that would be impacted by 
proposed hydropower projects 

H ENEC 3 

Profiling sediment gran size distributions H ENEC 3 

Consolidate sediment data – address specific issues such H EN 2 
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Priority Issue- Council 

Study 

Theme 

Relevance
7
 

Council Study 

Impact 

Relevance
8
 

Council Study 

Inter-disciplinary 

Alignment  

(1 to 9)
9
 

as drop out of sediments at Vientiane – Nong Kai 

Address cohesive sediments H EN 2 

Address fate and transport of nutrients AIH ENSOEC 6 

Bed and bank erosion studies H EN 2 

Studies on the marine plume and detailed nearshore 
hydrodynamic modelling 

H EN 2 

 Quantify coastal erosion due to reduced sediment loads 
from UMB and LMB mainstream dams 

H EN 2 

 Address potential changes to groundwater in the 
Cambodian flood plain and the delta:  water table level, 
arsenic, salinity 

AIH ENSOEC 4 

 Address changes to the Tonle sap flooded area, 
especially the flooded forest, changes in hydraulic 
gradient driving reversals and sediment balances 

AIHF ENSOEC 7 

 Hydrodynamics of fish migration:  lab testing of fish  
and ladders 

H ENSOEC 4 

 Reservoir sediment dynamics and flushing 
effectivenesss 

H EN 2 

 Downstream implications of peaking, ramping and 
continuous operations 

H ENSOEC 4 
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Priority Issue- Council 

Study 

Theme 

Relevance
7
 

Council Study 

Impact 

Relevance
8
 

Council Study 

Inter-disciplinary 

Alignment  

(1 to 9)
9
 

 Seasonal reservoir simulations H ENEC 3 

 Sensitivity analysis of generation to reservoir operating 
water levels 

H EC 2 

 Determine changes in water temperature downstream of 
UMB reservoirs 

H ENEC 3 

 Cumulative sediment trapping efficiency and rule curves 
for mainstream dams sensitivity analysis 

H ENSOEC 4 

 Emergency management operational procedures H  1 

 Harmonic analysis of UMB daily water levels before 
and after Manwan dam 

H ENSO 3 

Terrestrial 

Ecosystems 

and 

Agriculture 

Update understanding of biodiversity status and 
distribution 

IAH EN 4 

Research on values of nutrients attached to sediments IAH ENSOEC 6 

Aquatic 

Ecosystems 

Review, survey and classify aquatic habitats in the 
whole LMB 

IAH ENSOEC 6 

Assess the ecological importance and productivity of 
seasonally exposed channel wetlands 

H EN 2 

Research into enhancement of multiple use in reservoirs H ENSOEC 4 

Cultural ecosystem services H ENSO 3 
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Priority Issue- Council 

Study 

Theme 

Relevance
7
 

Council Study 

Impact 

Relevance
8
 

Council Study 

Inter-disciplinary 

Alignment  

(1 to 9)
9
 

River based tourism T SOEC 3 

Research and development of fish passage systems H EN 2 

Systematic assessment of Mekong fish species that can 
survive in reservoirs and those that cannot 

H EN 2 

Assessment of habitat improvement in reservoirs to 
encourage fish diversity and production 

H EN 2 

Social 

Systems 

Studies into distribution of impacts on subsistence and 
livelihood dependence on fisheries on the Mekong 
mainstream 

H ENSOEC 4 

Assessment of loss of Tonle Sap floating homes due to 
increased and rapid water flow changes 

H SO 3 

Assessment of cumulative downstream impacts in 

Vietnam due to altered river flows and sediments 

reduction 

AIUHFT ENSOEC 9 

Navigation Study on small users within 15 km of the mainstream 
reservoirs:  construction and operation phase impacts 

HT SO 3 

Climate 

change 

Risks to food security H SO 2 

Increased tributary power potential H EC 2 

Design for extreme events H  1 

Potential for emissions reductions H EC 2 
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Appendix 2: Sources Underpinning the BDP Scenario Assessment 

 Documentary Sources  Consultative Sources  Data Sources 

Underpinning 

Sources 
the MRC Strategic Plan 2006-2010,  

the IWRM Strategic Directions (MRC, 
2005),  

 

12 National Advisory Planning 
Meetings  

 

 

Other 

Sources 
the 1995 Mekong Agreement,  

National water resources development 
plans of the four LMB countries  

MRC Technical Paper 29, Impacts of 
Climate Change and Development on 
Mekong Flow Regimes 

IPCC Scenarios (A2, B2) 

MRC Annual Flood Report 

2004 IUCN Red list of Threatened 
Species 

Halcrow (2004) MRC WUP-A Final 
Report 

MRC Technical Paper 19 (2008) 

Wisner etal (2004), cited from 
Participatory Vulnerability 
Assessment, Action Aid 

Turner etal (2003) 

WFP (2007) 

Gbetibouo GA and Ringler C (2009)  

8 MRC Joint Committee Meetings 

Annual Regional Basin Wide 
Stakeholder Forums 

9 Regional Technical Working 
Group Meetings 

4 to 7 National consultations in 
each country 

Sub Area Forums, 2 each in 
priority sub areas 

1 Transboundary meeting for the 
3S basin 

6 Meetings with various 
stakeholder groups including M-
POWER, private developers and so 
on 

Regional Sector Review for Joint 
Planning Process, BDP2, March 
2009 

MRC Programmes 

BDP Sector Specialists and 

MRC Master Catalogue Data 

“Data supplied by each country” (sic) 

“layers of spatial data generally compiled 
by the MRC programmes (eg wetland 
data)” 

BDP Database of existing and planned 
irrigation projects 

MRC fisheries programme fisheries 
surveys 1998 – 2002 

MRC socioeconomic fisheries survey 
1997 

MRC, UNDP, IUCN Climate Change 
Vulnerability Assessments 

MRC EP Social Impact Monitoring and 
Vulnerability Assessment 

Cambodia Social data: 

Cambodia Census 2008 (NIS, 2008) 

Commune database 2007 (NCDD 
Program) 
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UNDP Human Development Index 

USAID Food Emergency Warming 
Systems Programme 

Downing:  Food Security Index  

Millenium Project, State of the Future 
Index 

Ding and He (2004) 

IPIECA (1996) 

BDP Technical Paper (2005) 

BDP (2009) 

Halls and Kshatriya (2009) 

WCD (2000) 

Welcomme and Halls (2001) 

Halls (1998) 

Halls etal (1998, 1999) 

Khoa etal (2005) 

Hortle and Penroong (2009) 

Ingthamjitr and Roitana (2009) 

Halls (2008) 

Lorenzen etal (2004) 

Consultants Commune Poverty Rate 2007 (WFP 
obtained Sept 2009) 

Statistical Yearbook of Cambodia 2008 

Lao PDR Social Data 

Census 2005 

LECS4 of 2007/8 

Lao PDR Comprehensive Food Security 
& Vulnerability Analysis (CFSVA) 

Thai Social Data 

NSO 2007 

Information on persons to be impacted at 
Pak Chom and Ban Koum damsites: 
EGAT (sic) 

Thailand National Food Insecurity and 
Vulnerability Information and Mapping 
System (FIVIMS) 

Viet Nam Social Data 

Viet Nam Household Living Standard 
Survey 2008 

BDP Fisheries Assessment 2010 

Magnitude of capture fisheries and 
aquaculture in the Mekong Delta in Viet 
Nam (2008), 

An Giang Fisheries Survey, RIA2, MRC, 
2000 

Tra Vinh Fisheries Survey, RIA2, MRC, 
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2002 

 

Social Data Sets 

 

 

 

 

 

Statisctical data from Censuses, official 
statistics and Minisitres 
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Living Standard surveys, Agricultural 
censuses 

  

Social Atlas 2004 

 

Lao PDR Agricultural Census 1988/89 

 

Provincial Rice Production Statistics 
2000-2001 

 

UXO Laos (2002) Unexploded Ordnance 
Impact 

 

Center for Malariology, Parasitology and 
Entomology (2002) – Malaria Incidence 

 

Economic Data Sources 

Hydropower Database 

Hydropower Sector Review 

Environment, Navigation and Fisheries 
Programme data and reports 

FMMP C2 

BDP Irrigation database 
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District Level government statistics 
within each country 

Irrigation and Agriculture project reports 

World Bank Commodity Price 
Projections 
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Appendix 3:  Fisheries Programme Publications of Relevance  

 

1. Fisheries Publications Under MRC Technical Papers 

Title Publication 

Date 

Status of the Mekong Pangasianodon hypophthalmus resources, with special 

reference to the stock shared between Cambodia and Viet Nam. 

 MRC Technical Paper No. 1 

April 2002 

Status of Pangasiid aquaculture in Viet Nam. 

MRC Technical Paper No. 2 
April 2002 

Mekong giant fish species: on their management and biology.  

MRC Technical Paper No. 3 
April 2002 

Deep pools as dry season fish habitats in the Mekong Basin.  

MRC Technical Paper No. 4 
April 2002 

Financial analysis and risk assessment of selected aquaculture and fishery 

activities in the Mekong Basin. MRC Technical Paper No. 5 
April 2002 

Fisheries in the Lower Mekong Basin: Status and Perspectives.  

MRC Technical Paper No. 6 
May 2002 

Freshwater aquaculture in the Lower Mekong Basin.  

MRC Technical Paper No. 7 
Oct 2002 

Fish migrations of the Lower Mekong Basin: implications for development, 

planning and environmental management.  

MRC Technical Paper No. 8 

2002 

The impacts of introductions and stocking of exotic species in the Mekong 

Basin and policies for their control. MRC Technical Paper No. 9 
2003 

Distribution and ecology of some important riverine fish species of the 

Mekong River Basin.  

MRC Technical Paper No. 10 

2004 

Hydro-acoustic survey of deep pools in the Mekong River in southern Lao 

PDR and northern Cambodia. 

MRC Technical Paper No. 11 

Jan 2006 

Tagging fish – a case study from the Tonle Sap, Cambodia.  

MRC Technical Report No. 12 
Apr 2006 

Fish migration triggers in the Lower Mekong Basin and other tropical 

freshwater systems. 

MRC Technical Paper No. 14 

Dec 2006 

Consumption and the yield of fish and other aquatic animals from the Lower 

Mekong Basin. 

MRC Technical Paper No. 16 

Oct 2007 

Socio-economics of fisheries of the lower Songkhram River Basin, north-east Jan 2008 
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Title Publication 

Date 

Thailand 

MRC Technical Paper No. 17 

Yield and value of the wild fishery of rice fields in Battambang Province, 

near the Tonle Sap Lake, Cambodia. 

MRC Technical Paper No. 18 

July 2008 

Modelling the cumulative barrier and passage effects of mainstream 

hydropower dams on migratory fish populations in the Lower Mekong Basin 

MRC Technical Paper No. 25 

December 2009 

The Stationary Trawl (Dai) Fishery of the Tonle Sap-Great Lake System, 

Cambodia. 

MRC Technical Paper No.32 

August 2013 

Integrated Analysis of Data from MRC Fisheries Monitoring Programmes in 

the Lower Mekong Basin. 

MRC Technical Paper No.33 

August 2013 

A guide to larvae and juveniles of some common fish species from the 

Mekong River Basin. 

MRC Technical Paper No.38 

August 2013 

2. MRC Development Series  

Title Publication 

Date 

Local knowledge in the study of river fish biology: experiences from the 

Mekong.   

Mekong Development Series No 1 

2001 

Biodiversity and fisheries in the Mekong River Basin.  Mekong Development 

Series No 2 
2003 

An introduction to Cambodia’s inland fisheries.  Mekong Development 

Series No 4 
2004 

An introduction to the Mekong Fisheries of Thailand. Mekong Development 

Series No 5 
Sept 2007 

An introduction to the Fisheries of Lao PDR May 2013 

 Mitigation and enhancement of the effects of dams on fisheries: A primer In  process 

finalization 

3. MRC Conference Series  

Title Publication 

Date 

Proceedings from the Third Technical Symposium on Mekong Fisheries, 8-9 

December 2000. MRC Conference Series  No. 1 
Nov 2001 
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Title Publication 

Date 

Proceedings from the Fourth Technical Symposium on Mekong Fisheries, 10-

11 December 2001. MRC Conference Series  No. 2  
2002 

Proceedings of the Fifth Technical Symposium on Mekong Fisheries, 11-12 

December 2002. MRC Conference Series  No. 4 
2003 

Proceedings of the 6th Technical Symposium on Mekong Fisheries, Nov 2003. 

MRC Conference Series  No. 5 
2004 

Proceedings of the 7th Technical Symposium on Mekong Fisheries. MRC 

Conference Series  No. 6 
2006 

Proceedings of the 8th Technical Symposium on Mekong Fisheries.  MRC 

Conference Series  No. 7 
2007 

4. TAB Management Recommendations 

Title Publication 

Date 

The status of the Mekong Pangasianodon hypophthalmus resources, with 

special reference to the stock shared between Cambodia and Viet Nam. 

Mekong Fisheries Management Recommendation No. 1 

Jan 2002 

Mekong giant fish species: on their management and biology.  

Mekong Fisheries Management Recommendation No. 2 
2002 

Deep pools as dry season fish habitats in the Mekong Basin.  

Mekong Fisheries Management Recommendation No. 3 
2005 

Gender and fisheries in the Lower Mekong Basin. Mekong Fisheries 

Management Recommendation No. 4 
2006 

Livelihood approaches and fisheries management in the Lower Mekong 

Basin. Mekong Fisheries Management Recommendation No. 5 
Jul 2006 

Fish migration triggers in the Lower Mekong Basin and other tropical 

freshwater systems. Mekong Fisheries Management Recommendation No. 6 
Dec 2006 

5. TAB Update 

Title Publication 

Date 

TAB Update No. 2 Sep 2004 

TAB Update No.3 May 2005 

TAB Update No.4  June 2006 

TAB Update No.5 Feb 2007 

TAB Update No.6 Dec 2007 
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6. Books 

Title *Publication 

Date 

Fishes of the Cambodian Mekong 1996 

Fishing gears of the Cambodian Mekong. 2003 

Fishing gears of the Songkhram River, Thailand. (Thai only) 2004 

Fishing Gears of the Mekong Delta in Vietnam. (Vietnamese only) 2006 

Journal of Mekong Fisheries (Vietnamese  only) 2007, 2009 

Freshwater fish larvae in Thailand Vol. 1 . (Thai only) 2003 

Freshwater fish larvae in Thailand Vol. 2. (Thai only) Jul. 2005 

Manual on Fisheries Co-management in Cambodia 2006 

Manual on Fisheries Co-management in the Mekong Basin in Thailand 2005 

Fishes of the Mekong Delta May 2008 

The Living Mekong 2009 

Fisheries in the Lower Mekong Basin  1992 

Training manual on gender awareness & gender mainstreaming in fisheries 

sector 
2010 

Manual on Application of Molecular tools in Aquaculture & Inland Fisheries 

Management, Conceptual basis of population genetic approaches, Part 1 
2006 

Manual on Application of Molecular tools in Aquaculture & Inland Fisheries 

Management, Laboratory protocols & data analysis, Part 2 
2006 

Freshwater Fish Larvae in Thailand II (Thai only) 2005 

7. CDs  

Title Publication 

Date 

Fish migration in the Lower Mekong Basin 2003 

Mekong fish database 2003 and being 

updated 

Fisheries information in the Lower Mekong Basin Ver 1 2004 

Fisheries information in the Lower Mekong Basin Ver 2 

(a compilation of more than 300 FP articles) 
2006 

Fisheries photos in the Lower Mekong Basin. 2006 

Consumption and the yield of fish and other aquatic animals from the Lower 

Mekong Basin, MRC Technical paper N.16 
2007 

Fisheries information in the Lower Mekong Basin Ver 3 2009 
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Title Publication 

Date 

Fish Abundance and Diversity Database In progress of 

finalization 

Dai Fishery Database In progress of 

finalization 

Lee trap fishery database In progress of 

finalization 

Fish larvae drift monitoring database In progress of 

finalization 

 

8. National Annual Technical Reports 

Title Publication 

Date 

Fish abundance and diversity monitoring in Mekong and its major 

tributaries in Cambodia 
2011 & 2012 

Fish abundance and diversity monitoring in Tonel Sap Lake  in Cambodia 2012 

Fish abundance and diversity monitoring in Laos 2011 & 2012 

Fish abundance and diversity monitoring in Thailand 2011 & 2012 

Fish abundance and diversity monitoring in Viet Nam 2011 & 2012 

Dai fishery monitoring in Tonle Sap, Cambodia 2011, 2012 & 

2013 

Fish larvae drift monitoring in Cambodia 2011, 2012 

Fish larvae drift monitoring in Viet Nam 2011 & 2012 

Impacts of irrigation weir on fish and fisheries in Nam Kam River in 

Thailand 
2013 

 

9. Others 

Title Publication 

Date 

Proceedings of National Technical symposium on Mekong Fisheries in 

Cambodia, Laos, Thailand, Viet Nam  
2013 

Proceedings of the Second International Symposium on Managing Large 

Rivers for Fisheries:  Vol. 1 
2004 

Proceedings of the Second International Symposium on Managing Large 2004 
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Title Publication 

Date 

Rivers for Fisheries:  Vol. 2 

The 7th technical symposium on Mekong Fisheries - agenda, abstracts, lists of 

poster displays 
2005 

Proceeding of the 8th Technical symposium on Mekong Fisheries  

New Approach for the improvement of inland capture fisheries statistics in 

the Mekong basin, Ad-hoc expert consultation, Udon Thani, Thailand 
Sep 2002 

The 10th technical symposium on the Mekong Fisheries – agenda, abstracts, 

lists of poster display  
2009 

Fisheries program staff directory 2008 

First MRC Technical Symposium on Mekong Fisheries 1998 

Second MRC Technical Symposium on Mekong Fisheries 1999 

 


