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Figure 1 - River basins and zones of Lao PDR 
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1 Introduction 

1.1 Background 

1.1.1 Water, society and the Laos economy 

Lao People’s Democratic Republic (Lao PDR) is located at the centre of the Greater Mekong Region 
(GMR). Comprising 236,800km2 the nation is a connector in the regional landscape, linking the 
eastern-most foothills of the Himalayas with the Annamite mountain ranges and comprising some of 
the headwaters, midlands and floodplains of two of the world’s great river basins – the Mekong and 
the Red.  The nation is a complex of diverse landscapes. The upland areas include, a deeply 
dissected high plateau in the north; the once densely forested Annamite chain in the east, and the 
fertile volcanic soils of the Bolavens plateau in the South (Claridge, 1996).  The lowlands are 
dominated by the floodplains and wetlands of the Mekong River and its confluence with the 
monsoonal left-bank tributaries that are the source for the majority of flow in the Mekong system. 
Together these landscapes form a rich estate of ecosystems, biodiversity and landscapes that are of 
global significance, with hundreds of new species still being discovered each year (WWF, 2014).  

Lao PDR is a connector in the cultural landscapes of the Greater Mekong. People have lived in Laos 
territory for more than 50,000 years, giving rise to a rich legacy of civilisations and a multitude of 
ethnicities. Central to all groups is a strong spiritual and cultural connection with water, and an 
equally long tradition of water resources providing the back-bone of the economic and livelihood 
basis of society (Schlemmer, 2017). As early as 2,000 years ago, hundreds of large stone jars were 
constructed in the Xieng Khuoang Plateau which one theory purports to be for the collection of 
monsoon rain for use by caravans and travellers passing through the water-scarce plateau during 
the dry season (Schlemmer, 2017). 

In the 7th to 18th Centuries, the Lowland Laos groups settled into the large floodplains of the Mekong 
River and its main tributaries of central and southern Lao PDR. Society was organised around flood 
rice cultivation utilising the fertile floodplains and abundant water of the Mekong basin. The highly 
productive rice fields led to surplus food, fixity of settlements and the need for sophisticated water 
management infrastructure and organisational structures (Schlemmer, 2017). During the same 
period, Upland Laos groups advanced shifting cultivation utilising the fertile soils and abundant water 
resources of the mountain slopes to provide for village-level subsistence. Both groups 
complemented farming with a suite of other activities that drew additional livelihood benefits from the 
diverse environmental estate of the nation – fishing, river transport and trade in the lowland 
communities, timber, non-timber forest products (NTFPs) and mineral exploitation in the uplands. 

With the third highest per capita water resource endowment in Asia (UN FAO, 1999) and a land 
border with five regional neighbours, Lao PDR is a connector in the economies of the Greater 
Mekong. Water continues to play a defining role in both the nation’s way of life, and its economic 
potential. During the 1990s, the introduction of the New Economic Mechanism (NEM) initiated a 
program of macro-economic reform and trade liberalisation, which opened the country to foreign 
investment and caused a significant increase in the investment in water infrastructure (Rosser, 
2006). Today there are more than 443,886 ha of irrigated fields (MAF, 2020), 3,000 irrigation 
headworks (eWater, 2018); and 63 large hydropower projects built or under commission with an 
installed capacity for electricity generation of 7,559 MW (Stimson, 2021).  
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These water infrastructure, together with the tourism-based service economy, large-scale mining and 
a nascent manufacturing sector are the basis of the contemporary Laos economy and have been 
instrumental in the remarkable economic progress that Lao PDR has experienced. Poverty levels 
have more than halved from 46% in 1991 to 18% in 2019 (LSB, 2020). Levels of undernourishment 
and hunger have also more than halved from 42.8% in 1990 to 18.5% in 2015 (UNDP, 2015). Gross 
Domestic Product (GDP) has increased around 10 times from 1.757 to 18.174 billion USD between 
1984 and 2019 (WorldBank, 2020). In 2019 GDP annual growth was 4.7%; however, in 2020 the 
impacts of COVID-19 saw the economy shrink 0.5% (ADB, 2021). 

However, as the development of water resources continues, populations grow and the economy 
continues to mature, signs of challenges are emerging.  Deforestation, land degradation, soil and 
bank erosion, water pollution, reducing sediment loads, dwindling fish catches and fertility of 
floodplains, rising fiscal debt and the nascent challenges of sharing transboundary waters are all 
emerging as issues that need a cohesive management response. The global COVID-19 pandemic 
has added further stress on the Laos economy exacerbating many of the other stressors and under-
cutting the tourism and services sector which had previously accounted for 42.3% of GDP (GoL, 
2021).  

Water is central to both the opportunity and the challenges facing Laos society. 

1.1.2 Towards a national strategy for water resources 

Responding to this challenge, the Government of Lao PDR (GoL) has embarked on a program of 
water resources reform progressively taking steps towards integrated approaches to managing the 
water resources of the country. In 2011 the government created the Ministry of Natural Resources 
and Environment (MONRE), which brought under one umbrella-ministry the responsibilities for water 
resources, environment protection, land management, geology and forest conservation. In May 
2017, the National Assembly passed the Law on Water and Water Resources (hereafter Water Law), 
which extends the existing land-based laws to provide a legal basis and regulatory mandate for 
water. It is a significant milestone for Lao PDR not only because of the centrality of water to Laos 
society and its economy, but also because it marks Laos’ receptiveness to the global shift towards 
modern water rights (UN FAO, 2006). 

In 2018 the GoL, with support from the Government of Australia, began a process to develop a 
national strategy for water resources1 – as required by the Water Law. The Ministry of Natural 
Resources & the Environment (MONRE) Dept. of Water Resources (DWR) was tasked with 
responsibility to develop the National Water Management Strategy (NWMS). 

 
1 Efforts to draft a national water resources strategy originate in the mid-2000s when the Asian Development Bank (ADB) supported the, 
Water Resources and Environmental Agency (WREA) to draft a national water resources strategy. However, the strategy was never adopted 
and with the creation of MONRE and adoption of the Water Law, the institutional and regulatory environment for a national integrated water 
resources strategy is improved (c.f. Section 2.1). 
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Figure 2 - Integrating strategic river basin planning into national sectoral development planning 
processes: The NWMS draws on the expertise and experience of sector line-agencies to distill a set of 
challenges, and opportunities for the protection and development of water resources which are then translated 
into strategic management targets used to inform water resources management processes at the sectoral and 
river basin levels. 

 

The strategy is an attempt by GoL to advance the principles and approaches of Integrated Water 
Resource Management (IWRM) and to improve the national track-record for water management, but it 
also acknowledges that there are sectoral development planning processes already existing and 
functioning in Lao PDR which must be respected and supported by basin-approaches. As such, the 
strategy was designed not to replace the existing sectoral planning processes of the Laos Government, 
instead it should strengthen them by supporting sector line agencies to distill the strategic, cross-cutting 
opportunities and trade-offs that can either enable or hamper the success of conventional planning 
processes (Figure 2). By doing so, the strategy should focus the water reform agenda on high-level 
targets for utilising and protecting water resources for balanced social, economic, and environmental 
outcomes. Some of these opportunities and trade-offs will be best managed through reform or re-
orientation of the existing sector development planning process. Others will cut across multiple sectoral 
planning processes and will require new integrated approaches, such as river basin management plans 
(RBMPs), to foster integrated, inclusive and sustainable solutions.  

1.2 Purpose of this paper 

This positioning paper was developed as one of three inputs into the national water management 
strategy development process. The inputs were designed as rapid assessments to fill critical 
information gaps, essential for the successful development of the strategy. Whilst the other two 
inputs – rapid assessments of Surface Water Resources2 and Ecohydrological assessment of the 
river basins in Lao PDR3, were designed as technical inputs to strengthen the evidence base of the 

 
2 A rapid assessment of the state of Water Resources in Lao PDR by eWater Ltd supports the national water strategy by consolidating existing 
information on the hydrological regime, surface water use and availability at the catchment scale. Refer to eWater. 2018. Rapid Initial 
Assessment of the State of Water Resources in Lao PDR – Support for the Lao National Water Resources Strategy. Canberra. Australia. 
3 A rapid eco-hydrology assessment by Australian Rivers Institute (ARI) and Truii Pty Ltd characterises status and trends in the 
ecohydrological regime of the Mekong and lao tributary catchments so that a basic understanding of the connectivity and regulation 
characteristics of the eco-hydrological regime inform the River Basin Management Strategy and future basin planning efforts. Refer to 
Kennard, M.J., Marsh, N., Yu, S., and Bunn, S. 2018. Rapid Assessment of the Ecohydrology of the river basins in Lao PDR: Technical input 
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NWMS, the positioning paper was designed to ground the strategy in the existing priorities and 
challenges facing managers in water-related sectors by consolidating the discussions from a  
program of consultations with every water-related line agency (Table 1). 

Table 1 – Elements of Australian support to Lao PDR Dept. of Water Resources toward the development 
of the NWMS 

Strengthening the evidence base Enhancing inter-sectoral 
engagement 

Fostering a multi-disciplinary 
review 

1. Rapid Assessment of Surface 
Water Resources in Lao PDR 

1. Program of one-to-one consultations 
with all national water-related line 
agencies 

1. Laos – Australian peer-review  

2. Rapid Eco-hydrology 
assessment of rivers in Lao PDR  

2. Program of national and sub-national workshops and consultations with line 
agencies 

3. Rapid review of water-related policy 
instruments across all line-ministries 

 

∇  ∇  ∇  

2 x rapid technical reports 

∇  ∇  ∇  

1 x policy positioning paper 

∇  ∇  ∇  

Review comments and 
workshop conclusions 

 

The consultation process involved a program of one-to-one meetings with more than 20 government 
agencies which documented the challenges and priorities of all water-related sectors at the national 
level (Table 2). This was supplemented with a strategic review of a selection of existing policy 
instruments, and by a program of national and sub-national consultation events, including: (i) a 
national visioning workshop (November 2018); (ii) sub-national workshops for the northern, central 
and southern provinces (2018-2019); (iii) regular MONRE inter-agency meetings and workshops 
(2018 – 2020); and (iv) presentations to the Development Partner Sub-Sector Working Group on 
Water (2019, and 2020).  

Through this process, DWR with support from Australian partners4 and the National University of 
Laos (NUOL) was able to document the vision, objectives and priorities facing water-related 
development agencies in Lao PDR; as well as the challenges, opportunities and needs of water-
related agencies in how they manage, conserve and utilise water resources.  

The positioning paper documents these findings, which form the substantive basis from which the 
direction, scope and emphasis of the NWMS has been derived. 

Table 2 - line agencies consulted, and policies reviewed for the development of the positioning paper. 

Water-Sector Line-agencies interviewed Policies reviewed 
Energy • Dept. of Energy business 

• Dept. of Energy Planning & 
Policy 

 

• Policy on Sustainable Hydropower 
Development in Laos, 2015 

• Electricity Law, 2017 
• Vision 2030 Strategy 2025 and 

Implementation Plan for Energy and 
Mine Development 5 years (2016-
2020) 

Tourism • Dept. of Tourism Management • Strategy Tourism 2006-2020 

 
for the National Water Resources Management Strategy. Report for the Australian Water Partnership (AWP) and Ministry of Natural 
Resources & Environment (MONRE, Lao PDR). 
4 Four Australian partners were involved in the support to DWR. AMPERES provided support to the overall design of the process, delivery of 
consultations and drafting of the strategy and positioning paper. The Australian Rivers Institute (ARI) and Truii Pty Ltd led the rapid technical 
assessment of ecohydrology, and eWater Ltd led the modelling and rapid assessment of surface water resources. 
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• Dept. of Tourism Development 
Mining • Dept. of Mining  
Agriculture, 
Fisheries & 
Irrigation 

• Dept. of Fisheries & livestock 
• Dept. of Irrigation 
 

• Agriculture Development Strategy to 
2025 and Vision to 2030 

• Development Strategy of the Crop 
Sector2025 vision toward 2030   

• Strategy on organic agriculture 
Water Supply & 
Sanitation 

• Dept. of Water Supply 
• Dept. Of Rural Water Supply 

(Nam Saat) 

• Water and Sanitation Strategy Plan 
• Urban Water supply  

Navigation • Dept. of Waterways  
Forestry, land and 
environmental 
management 

• Dept. of Forestry 
• Dept. of Land 
• National Environment 

Research institute 
• Dept. of Environmental 

Promotion 
• Environmental Protection Fund 
• Pollution Control Dept. 
• National Agriculture & Forestry 

Research Institute. 

• Draft National Land Allocation 
Management Master 2018 

• Forest Strategy 2020 
• National Masterplan for land 

management 
• Natural Resources & Environment 

Sector Vision towards 2030 (2016-
2030) 

Industry & Socio-
economic growth 

• Poverty Reduction Fund 
• Dept. of Investment Promotion 
• Dept. of Industry and 

Handicraft 

• Industrial development strategy 
• Green growth strategy year?? 

Water Resources 
Floods, droughts 
& climate change 

• Laos National Mekong 
Committee 

• Dept. of Climate Change 

• MRC Basin Development Strategy 
2016-2020 

• Strategy on Climate Change of the 
Lao PDR, 2010 

1.3 Approach and structure 

This Policy Positioning paper summarises the strategic issues and opportunities which were 
uncovered in the drafting and consultation process led by DWR. The findings are organised into nine 
main water-related sectors: 

1. Energy & electricity 
2. Navigation 
3. Agriculture & Irrigation 
4. Tourism 
5. Water supply and sanitation 
6. Industry 
7. Mining 
8. Fisheries 
9. Forests & Environment 

To orient the findings, Section 2 provides a short overview of the Laos waterscape summarising the 
state of water management, water resources and water use.  

Section 3 provides a consolidated summary of the sectoral issues and opportunities for each of the 
nine sectors. It is important to note that these issues reflect primarily the outcomes of the stakeholder 
consultations and not those from an exhaustive literature review and technical study. This situates 
the findings of the policy review close to the actual development issues, trade-offs and opportunities 
as identified by government water managers, and  Laos actors leading water governance processes 
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across the ministries. Where appropriate additional technical information has also been added to 
cross-check and substantiate the findings emerging from consultation. 

Finally, the paper then drew a series of conclusions to guide the scope, structure and focus of the 
NWMS, including conclusions on the principles, management objectives and the strategic opportunity. 
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2 The Laos PDR waterscape 

2.1 Overview of water management  

While the long history of water management in Laos evolved a multitude of benefits and uses for 
society which saw lowland and upland prosperity linked with the seasons of the Mekong Flood 
Pulse5, the governments approach to water management has, since the 1950s been dominated by 
two main drivers – floods and hydropower. 

In 1957, under the aegis of the United Nations Economic Commission for Asia and the Far East (UN 
ECAFE), the Committee for the Coordination of Investigations of the Lower Mekong Basin (hereafter 
the Mekong Committee) was established by Thailand, Laos, Cambodia and Vietnam as the pre-
cursor to what would become the Mekong River Commission (MRC) in 1995. The formation and 
objective of the Mekong Committee drew inspiration from the Tennessee Valley Authority (TVA) in 
the United States of America which had used hydropower development in the Tennessee Valley to 
power war-time industry and improve local livelihoods during the second quarter of the twentieth 
century (Browder, 2000). Its main objective was comprehensive development of the Mekong’s water 
resources through hydropower and irrigation as the engine to catalyse economic development of the 
lower Mekong countries (Jenkins, 1968).  

The Mekong flood of 1966 was catalytic in reinforcing this agenda and approach of the Mekong 
Committee. At the time, the flood was considered the worst in recorded history causing destruction of 
homes, crops and loss of life for more than 2,400km of the Mekong River (New York Times 1966). 
Lao PDR alone lost one-third of its rice crop and its capital city, Vientiane was inundated (Jenkins, 
1968). Months later on the first of February 1967, the Executive Secretary of the UN ECAFE told 
delegates of the Mekong Committee that the 1966 flood had “…deepened the determination of all of 
us engaged in the Mekong effort to convert the wasted and destructive powers of the Mekong 
untamed, into a giant tamed and harnessed to the uses of mankind”.6 

This attitude towards control and regulation of the Mekong and its tributaries has and continues to 
shape water resources management in the Mekong region. Within Laos, the Nam Ngum project 
(1971) was the first major hydropower dam built linking water with energy, and Laos’ economic future 
with both. During the 1980s and 1990s the Government of Lao PDR (GoL) established policies to 
support increased investment in water infrastructure with the goal of techno-economic optimisation of 
water resources. During the same period, GoL also assigned the Ministry of Agriculture and Forestry 
to manage water resources and watershed. 

However, by the 1990s global approaches to water resources began shifting from optimising the use 
of a commodity towards Integrated Water Resources Management (IWRM) (Pegram et al, 2013). 
These international shifts reflected a growing awareness of the environmental and social impacts 
that large water infrastructure projects were having on affected communities and the receiving 

 
5The Flood Pulse concept was first developed in 1989 as a direct response to the limitations of prevailing river ecology constructs such as the 
River Continuum Concept that was developed primarily for small temperature rivers but found to be unsuitable for tropical rivers with large 
flood plains. Junk et al (1989) propose that: “…the pulsing of the river discharge, the flood pulse, is the major force controlling biota in river 
floodplains… We postulate that in unaltered large river systems with floodplains in the temperate, subtropical, or tropical belt, the 
overwhelming bulk of riverine animal biomass derives directly or indirectly from production within the floodplains and not from the 
downstream transport of organic matter produced elsewhere in the basin.” Source:  Junk, W.J., Bayley, P.B., Sparks, R.E. 1989. The 
floodpulse concept in river-floodplain systems, p110-127. In D.P. Dodge [ed] Proceedings of the International Large River Symposium. Can. 
Spec. Publ. Fish Aquat. Sci.106  
6 The statement was recorded in the Report of the 31st Session of the Committee of Investigations of the Lower Mekong Basis, as reported in 
Jenkins (1968).  
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riverine environment, and these ideas were also imported first to the Lower Mekong Basin and then 
to Lao PDR. 

In 1995 Cambodia, Lao PDR, Thailand and Viet Nam signed an Agreement on Cooperation for 
Sustainable Development of the Mekong River Basin, commonly known as the 1995 Mekong 
Agreement, which established the Mekong River Commission (MRC) as the home-grown evolution 
of the former Mekong Committee (MRC, 2021). The MRC retained an interest and emphasis on 
hydropower as the basis for economic development, but also introduced IWRM concepts into basin 
planning processes. 

In Lao PDR, the first Law on Water and Water Resources was promulgated and endorsed by the 
National Assembly in 1996 and a Prime Minister’s Decree on Implementation of the Water Law was 
enacted in 2001.  The Law defined the general principle for development, management and 
utilisation of water and water resources in Lao PDR. It was based on a definition of three types of 
water catchments: main river catchments, tributary catchments and branch catchments. It also 
included a number of important measures related to ownership of water resources, the introduction 
of river basin planning approaches, water resource allocations, monitoring and assessment of water 
resources, water resources protection, a specialised funding mechanism and public consultation 
requirements.7 

However, the 1996 Water Law also suffered from a number of issues (DWR, 2008).  First, 
implementation by government line-agencies was limited because of incomplete policies and 
secondary legislation to provide clearer guidance on who is responsible for specific aspects of 
implementation. Second, responsibility for implementation of the water law was delegated to each 
water development ministry, which decentralised implementation but also eroded integration and 
coordination. Finally, gaps in coverage relating to information management and collection; 
environmental management, international coordination, conflict resolution, due diligence and 
penalties, disaster management, public safety (e.g., dam safety) undermined effective design and 
financing of the activities needed for successful implementation. 

Efforts were made by government to ameliorate some of these issues, especially in relation to 
coordination. During the same period, the Government established the Sciences, Technology and 
Environment Authority (1993), which in turn formed a water resources coordination committee to 
coordinate with the Ministry of Agriculture and Forestry, and provincial levels in relation to the 
management of Nam Ngum water catchment. The Water Resources Coordination Committee for the 
Nam Ngum catchment represents an early pilot by GoL to bring together the important sectors of 
energy, agriculture and forestry around the mechanisms of catchment management.  

In 2002, the Ministry of Agriculture and Forestry went further and instituted a number of initiatives to 
advance river basin and integrated catchment management. A national meeting with the agriculture 
and forestry sectors was held in Vientiane Capital, which appointed local authorities to engage in 
river basin management, assigning responsibilities to relevant districts and provinces. This aimed to 
manage the use of water resources in the most sustainable manner. In addition, a policy to promote 
the development, management and use of water catchments in line with the integrated water 
resources management was promoted and adopted. However, implementation of the policy faced a 
number of obstacles related to personnel, human resource capacity, legal regulations and tools to 
support the management of water catchment. 

In 2008, the Water Resources and Environment Authority (WREA) was formed as a separate entity 
from the previous Sciences, Technology and Environment Authority. The Party Committee of WREA 

 
7 These issues are summarised from DWR. 2008. National Water Resources Profile. Dept. of Water Resources (DWR), Vientiane. Prepared 
under the Nam Ngum River Basin Development Sector Project, with support from the ADB (Loan 1933-Lao) and Agence Francaise de 
Development (Grant CLA 1048 01H) 
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proposed the establishment of a River Basin Committee Secretariat, which was endorsed by the 
Government. The River Basin Committee Secretariat was housed on site, with its mandate 
equivalent to a department under WREA. The Secretariat was staffed with government officials from 
Water Resources and Environment Authority and relevant provincial Water Resources and 
Environment Department, with the Asian Development Bank (ADB) and World Bank Laos country 
offices providing budget support. In 2010, Nam Ngum and Nam Theun-Kading river basins were 
selected as pilots for river basin management planning in accordance with a Prime Minister’s Decree 
(GoL, 2010). 

In 2011, the Ministry of Natural Resources and Environment (MONRE) was established, merging the 
Water Resources and Environment Authority, National Land Management Authority, Geology 
Department (Ministry of Energy and Mines) and Forest Conservation Division of the Department of 
Forestry (Ministry of Agriculture and Forestry). Importantly, the formation of MONRE meant that the 
Nam Ngum and Nam Theun-Kading Secretariat were transferred to the Provincial Natural Resources 
and Environment Department (PONRE). However, decentralisation of the RBCs to the provincial 
level ultimately undermined the functioning of these institutions. Funding was insufficient8, the RBCs 
legal mandate remained weak, as did mechanisms for inter-ministerial and inter-provincial 
coordination and cooperation, and both a robust knowledge base for informed decision making and 
human resource capacity remained underdeveloped (see for example; Chantanet et al 2011).  

In short, during the decades from 1995 – 2015, the GoL initiated a number of efforts to inject IWRM 
into water management and planning by superimposing river basin management on top of existing 
sectoral development planning processes. Success was hindered by a weak regulatory environment, 
insufficient financial and human resources for enforcement, a lack of inter-agency coordination 
mechanisms, and a contested mandate. 

Since 2015, efforts at water resource management have renewed a national focus, including the 
enacting into law of the revised 2017 Water Law (Box A). The revised law significantly strengthens 
the regulatory basis for water governance and provides a binding legal basis for how the 
Government of Lao PDR shall manage protection, use and access to water and water resources. It 
also provides a regulatory mandate by determining the principles, regulations, and measures which 
must be adhered to in the management, administration, protection, development and use of water 
and water resources – including requiring MONRE, on behalf of the Government, to develop the 
NWMS.   

 
8 ADB and World Bank ceased their financial support when the RBCs were devolved to the provincial level. 
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Overlain on this water reform journey are two important high level government commitments that set 
the economic agenda for the nation writ large. First, the Government’s vision for sustainable 
development is enshrined in the National Socio-economic Development Plan (NSEDP), prepared 
every five years by the Ministry of Planning and Investment (MPI). The 8th NESDP covers the period 
2016 – 2020 and was officially approved at the VIII the National Assembly’s Inaugural Session, 20-
23 April 2016. The current vision emphasises a Laos transition from developing to upper middle-
income country, which the government seeks to achieve through a continuation of modernisation of 
the socialist market economy of recent decades (industrialisation, improved administrative system, 
reduced disparity between urban and rural communities), as well as a strengthened effectiveness of 
the rule of law, peace and order. However, importantly, the current NSDEP vision also places 

Box A: The National Law on Water and Water Resources 
The Water Law passed in 2017, marks a shift in Lao water governance and a heightened 
emphasis for IWRM. A summary of the main elements of the Water Law include: 

1.  Definition of water resources is broad and includes water sources, (headwaters, springs,) water 
accumulation areas (lakes, wetlands), but also living & non-living elements (plants, aquatic 
animals, stones, gravels, silt, minerals). It also frames water & water resources in the context of 
river basins in which they originate, accumulate & flow (c.f. Article 2). 

2. Water a sovereign common: State has the responsibility to manage water resources as a 
common good belonging to the national community. 

3. Focus on integrated management: the main objective of the Water Law is to provide a 
framework and mandate for an inter-sectoral, integrated approach to manage shared water 
resources. 

4. Classifying water resources and water use: The Water Law adopts the river basin as the 
fundamental unit of water resources and provides a systematic classification for these. It also 
provides a classification for uses by type and size. Together these govern water use permits, which 
are managed by the relevant national or sub-national unit within MONRE. 

5. Water rights extend beyond consumptive uses to also include: (i) Water has the right to flow 
from upstream to downstream areas. Any blockages require authorization and the proponent must 
compensate for any damages to upstream/downstream users; (ii) nearby land users have the right 
to use water and water infrastructure, provided they contribute to 
construction/operations/maintenance costs. 

6. Four dimensions of Management: the Water Law clearly identifies that the purpose of 
management should not just cover exploitation of water resources but consider the following four 
dimensions: Development – develop water resources for enhanced economic benefit of Lao 
society; Protection of water resources – protect health and functioning of water resources 
processes and characteristics that underpin livelihoods and security of Lao society; Disaster 
management - reduce the risk of natural disasters such as flooding and drought, and; Institutional 
measures – improve effectiveness of coordination and cooperation across government agencies at 
national and sub-national level. 

7. Strategic planning approach to management: the use of water resources must be governed by 
an integrated strategy to manage administration of use, protection, development & restoration of 
water resources. With MONRE mandated to lead development & facilitate involvement of other 
agencies. The strategy is required to: (i) promote shared economic, social and environmental 
outcomes of shared water resources across sectors; (ii) guide the development of river basin plans 
in all river basins of Lao PDR. 

8. MONRE as the lead agency in water management: the Water Law mandates MONRE as the 
focal point and lead on implementation of all measures and regulations required under the Law and 
also identifies specific responsibilities for local administration. 
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emphasis on three new dimensions that take into account the emerging challenges facing Laos 
society, namely: (i) strengthened environmental protection and sustainable utilisation of natural 
resources, and (ii) an active move toward regional and international integration, and (iii) political 
stability and strength (MPI, 2016). 

Second the Natural Resources and Environment Sector Vision towards 2030 and ten year strategy 
(2016 – 2025) provides the directions for the development and management of natural resources 
and environment to support sustainable national socio-economic development, build the capacity for 
climate change adaptation and resilience to natural disasters, with the vision: “keeping Lao PDR 
Green, Clean, and Beautiful based on green economic growth, to achieve sustainable development 
toward industrialisation and modernisation and to ensure the resilience to climate change impacts 
and disaster risks.”  These two high-level visions for Lao PDR confirm the importance that the Laos 
Government places on green growth, environmental protection and sustainable management of 
natural resources, especially water resources.  

The evolution of post-independence water management in Lao PDR has therefore evolved based on 
two dynamics - an older, established economic imperative for growth and development based on 
human control and utilisation of the nation’s immense water resources; and a more recent, less 
established but increasingly important effort to balance environmental protection and resource 
conservation in the face of a growing environmental degradation and signs of diminishing system 
health. 

2.2 Water resources and river basins  

The GoL classifies river basins according to three sizes: large river basins >4,000km2; medium 
basins as 1,000 – 4,000km2 and small as <1,000km2, which have been used by the Department of 
Water Resources (DWR) to identify 62 river basins nation-wide: 14 large river basins, 19 medium 
and 29 small river basins. This classification covers 88.2% of the national area; an additional 11.8% 
is currently unclassified – predominately the Mekong mainstream and the small catchments that 
drain directly into the Mekong. For the purposes of informing the strategy, these river basins have 
been grouped into 12 zones which are used to organise how information in the strategy is reported 
(Figure 1). These zones are based on the broad North/Central/South zones that are commonly used 
in government planning, and further divided based on hydro-physical features such as climate and 
ecozones. They include: 6 zones covering the tributary catchments of the Mekong River (N1, N2, N3, 
C1, C2, S1); one zone covering the Sekong River (S2, a tributary of the Mekong but also a 
transboundary river in its own right); one zone covering the non-Mekong head waters of the Ma-Chu 
and Red Rivers (N4), and four zones covering the riparian fringe of the Mekong mainstream (M1-
M4). 

Average annual rainfall in Lao PDR is 1,933mm/year or 462km3 but varies significantly both in time 
(seasons) and space. Mean annual rainfall varies between 1,300mm/yr in the north-east to 
3,700mm/yr in central and south-eastern Lao PDR (McCartnery, et al, 2020). The country’s 
mountainous geography and sub-tropical climate produce more than 377km3 of run-off each year. 
Surface water dynamics mimic the monsoon rains with 70-90% of flows occurring during the wet 
season (June – November) resulting in a regular annual flood pulse characterised by four hydro-
ecological seasons: a dry/low flow season and a flood season connected by two short transition 
seasons. Approximately 66% of surface water is generated domestically with the remainder arriving 
from China’s Lancang River (19%), Thailand’s Chi-Mun River (7%), Myanmar’s Ruak River and other 
small sources (7%). 95% of surface water flows out of Lao PDR into Cambodia via the Mekong and 
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Sekong rivers; and 5% into Vietnam via the non-Mekong tributaries of the northeast. Domestically 
37% of surface water originates in the northern tributaries, 36% in the central tributaries and 27% in 
the southern tributaries.  

During extreme years, cyclones and tropical storms cross the Annamite mountain ranges from the 
South China Sea compounding monsoon rainfall and causing extreme fluvial and flash floods (August – 
November). While climate change will generally increase water availability, it will not do so evenly and 
will exacerbate the frequency and intensity of extreme floods and droughts. This makes management of 
available water resources and management of extreme events much more challenging and more 
unpredictable.   

The Mekong Basin was one of the highest sediment carrying rivers on earth and a major source of 
organic carbon export to the world’s oceans. Historically, the annual flood-pulse of the Mekong Basin 
transported an average 165Mt of sediment each year to Kratie, with 50% originating in the Lancang 
River, 15% in the Sesan-Srepok-Sekong (3S) system and the remaining 35% from within Lao PDR. 
Today, the natural sediment load has been halved (80Mt/yr) because the main sites of sediment 
provenance in the Lancang and 3S are blocked by large hydropower dams. The remaining sediment 
delivery from Laos tributaries is of national and regional importance for the stability of the Mekong 
system. Approximately 44% of the domestic sediment supply comes from the northern zones; 23% from 
the central zones and 26% from the southern zones. 

Groundwater remains a poorly understood resource in Lao PDR9, however, there are significant 
groundwater resources in more than 50% of the country. The lowland areas are underlain by alluvial 
and Mesozoic aquifers (51%) which are amongst the most productive, but also highly vulnerable to 
contamination.  The karst and volcanic aquifers of the mountainous region (9%) could possess high 
storage and yield potential though they are poorly understood. The bedrock and Paleozoic aquifers 
in other areas (40%) have the most limited potential for exploitation. 

Wetlands are ubiquitous throughout all biogeographic regions of Lao PDR and are characterised by 
a regular, seasonal cycling between terrestrial and aquatic states. It is this transformation from 
terrestrial to aquatic that makes wetlands amongst the most productive habitats in the country, 
allowing for the cycling of chemicals, nutrients, organic matter and biota between states and acting 
as a source, sink and transformer of biogeochemical process that underpin life. In general, wetlands 
underpin the globally significant aquatic biodiversity stocks that Laos possesses as well as 
contributing water provisioning services for terrestrial species. For local livelihoods, wetlands provide 
a suite of services from flood control and water supply to aquatic products and sites of cultural 
significance – especially in the low land floodplains of central and southern Lao PDR. While there is 
limited information available on the wetlands of Lao PDR, there are at least 1,082,600ha of wetlands, 
comprising approximately 5% of the national area (Claridge, 1996). 

 
9 Information on groundwater is summarised from: Viossanges, M., Pavelic, P., Rebelo, L., Lacombe, G., Sotoukee, T. 2017. Regional Mapping of 
Groundwater Resources in Data-scarce Regions: The Case of Laos. Hydrology 2018, 5, 2; doi:10.3390/hydrology5010002 



 

 

 

COORDINATION, CONSERVATION AND CONSOLIDATION: A POSITIONING PAPER FOR 
THE LAOS NATIONAL WATER RESOURCES MANAGEMENT STRATEGY 15 

  

 

Figure 3 – Water Resources of Lao PDR: (LEFT) Surface water provenance; (RIGHT) Major aquifer units of Lao PDR  
(Source of maps eWater, 2018 and Viossanges 2017) 
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2.3 Water uses and users 

The population of Lao PDR is approximately 6.5million (eWater, 2018). Almost two-thirds of the 
population (4.1million) live in the lowland plains of central and southern Lao PDR (C1, M2, M3, M4, 
S1), with population density decreasing with distance from the Mekong mainstream. The lowest 
population densities are in northern Lao PDR (N1, N4), the upland areas of the Central Annamites 
(C2) and the Sekong (S2) zones. Areas of highest population typically have large proportions of 
urban populations, with the exception of the Southern Annamites (S1) which has the largest 
population of all reporting zones (1.1 million) of which 83% are rural. The national population is 
expected to continue growing, but at a slower rate of 1.5% p.a. (eWater, 2018).  

The uses of water resources in Lao PDR are multiple, varied and central to all aspects of Laos 
society. The importance of water resources is also heightened by the wide definition adopted for 
‘water resources’ in the Water Law, which extends beyond the liquid resource to also include the 
sources (headwaters, springs), water accumulation areas (e.g., lakes & wetlands), as well as the 
living and non-living elements associated with water resources such as plants, aquatic animals (e.g., 
fish), stones, gravel, silt and minerals. Crucially this broad definition frames water and water 
resources in the context of the river basins in which they originate, accumulate and flow. The uses of 
water resources are ecological, social and economic, with these uses often intersecting. They 
include: 

• consumptive uses of water such as for agriculture, irrigation and rural/urban water 
supply; 

• livelihood uses such as fisheries, forestry and agrarian use of floodplain and wetland 
habitats; 

• ecological uses of wetland and floodplain habitats by aquatic biota as refuge, 
breeding, nurseries and feeding grounds; 

• sanitation uses such as diluting water-borne pollution from urban and intensively 
utilised areas and filtration uses by wetlands extracting water-borne pollutants and 
locking them in the substrate; 

• connectivity such as the use of the river channels for navigation and transport; 
• economic uses such as for the production of electricity, tourism, industry and mining. 
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3 Strategic issues and opportunities  
This section divides water-related sectors into nine thematic areas and then summarises the discussion 
of issues and strategic opportunities with government stakeholders under each theme. For each theme 
the chapter first presents some context on the theme, followed by a summary of the main 
issues/challenges and opportunities for improved water governance and management. 

3.1 Energy and electricity 

With the nation’s abundance of water resources, hydropower has played a central and increasingly 
important role in Lao PDRs electricity sector since the 1980s. Historically, hydropower has been viewed 
through two strategic lenses, with the emphasis shifting over the years: 

• Electricity as a service: In the 1980s to the mid-1990s electricity was primarily considered as 
a basic public service needed by all citizens for improved quality of life and livelihood. 
Electrification was a national priority against which modest progress was made, hindered by 
barriers related to the substantial financing required for infrastructure development to service 
low population densities in a rugged mountainous terrain. 

• Electricity as a commodity: In the mid-1990s the sector was opened to private sector foreign 
investment commercialising hydropower development. Foreign investment brought financing 
and technical capacity and enabled a shift in the role electricity played from a national service to 
a commodity capable of galvanising national economic development. With a small domestic 
electricity market, the commodification of electricity has allowed Lao PDR to extensively 
develop its abundant hydropower potential10, selling to the high- demand regional markets, 
primarily Thailand and Viet Nam but also Cambodia and China PRC (Figure 4).  

By the mid-2000s the rapid deployment of commercial hydropower emerged as a substantial 
component of the national water economy and has been a key factor in the strong rates of economic 
growth Laos has experienced in the past decade. Before the onset of the global COVID-19 pandemic, 
growth in the energy sector reached an average 14.1% per annum (MEM, 2018) and by 2020 there was 

 
10 Average annual growth rates (AAGR) for both electricity production (9.8%) and electricity exports (9.9%) are near-equivalent for the period 
2000 – 2015 reflecting the role of exports as the predominant driver of hydropower development (ERIA 2018). 

Figure 4 - Trends in the electricity production 2000 – 2015: The rapid increase in total national production in the late 
2000s is closely aligned with the maturation of hydropower development started in the 1990s/2000s (Source: Adapted 
from ERIA, 2018) 
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7,559 MW of installed capacity at a total of 63 dam sites (Stimson, 2021), 89% of these projects were 
owned by Independent Power Producers (IPP) (MEM, 2018). An additional 31 projects have concession 
agreements adding an additional 3,972.6MW of capacity in the near future. 

3.1.1 Issues and challenges 

1. Slowing regional electricity demand: hydropower has grown into a substantial 
component of the Laos economy, but it has matured during a historical period of 
unparalleled regional energy demand – driven largely by the economic growth of 
neighbouring Thailand, China and Vietnam. A major challenge for the Lao hydropower 
sector is adapting to the slower regional demand rates experienced in recent years. 

2. Hydropower will not be the cheapest form of electricity in the near future: two factors 
are altering hydropower’s competitiveness on the regional power market. First there is a 
growing effort within Laos to account for the social and environmental costs of hydropower 
development. Second the renewables revolution is driving down the cost of non-hydro 
renewables (solar & wind). Combined these two factors will challenge the competitiveness 
of Laos hydro in some regional markets and strengthen the capacity of large regional 
markets to opt for domestically derived renewables energy generation. 

3. The current hydropower development model is inflexible to the changing context of 
river basins in Lao PDR: the process and terms for negotiating Power Purchase 
Agreements (PPAs) means that hydropower projects are inflexible to changing contexts, for 
example factoring in multiple-uses of reservoirs, optimising coordination between projects 
within a basin (each with separate PPAs) and strengthening downstream flood control. 

4. Project not plan-led development of large hydropower:  Historically the majority of 
hydropower development is project-led and not coordinated through a planned agenda for 
hydropower roll out. This elevates the role of the private sector (developers and investors) 
in shaping the nature of development within Laos territory and while advantageous for 
individual projects has meant that at the national level the optimal portfolio of projects is not 
necessarily the one that materialises11. 

5. There is a growing need for more sophisticated, responsive, reservoir management: 
most hydropower reservoirs are managed manually which limits capacity to respond 
quickly in emergency and flood situations. There is a need for real-time monitoring and 
better operations systems to improve responsiveness of hydropower projects in emergency 
situations12. In addition, the single-use model behind most PPAs means that no flood 
storage/control potential is built into the infrastructure. Without physical provision for a flood 
buffer in the reservoir infrastructure there is limited capacity for operational control to 
manage floods. 

6. Due diligence and dam safety: in recent years there have been numerous dam breaks in 
Lao PDR which have caused serious damage and in some cases loss of life to downstream 
communities. In response to these national tragedies the Government of Lao PDR has 
called for a moratorium on large hydropower, marking the urgent need for improved 
standards and strengthened regulatory oversight to improve the quality of construction and 
operations of large hydropower. 

 
11 There are studies which confirm this, for example Schmitt et al (2019) analyses all possible portfolios of hydropower development in the 
Mekong basin and shows that an optimal portfolio exists which can generate as much more electricity with less than half the impact on basin 
sediment flows. Schmitt, R., Bizzi, S., Castelletti, A., Opperman, J. J., & Kondolf, G. M. (2019). Planning dam portfolios for low sediment 
trapping shows limits for sustainable hydropower in the Mekong. Science advances, 5(10), eaaw2175. 
https://doi.org/10.1126/sciadv.aaw2175  
12 MEM is currently exploring development of a Coordination Monitoring Centre (CMC) to improve and coordinate management under flood 
conditions. 

https://doi.org/10.1126/sciadv.aaw2175
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7. Degradation of ecohydrological assets and values: hydropower developments 
cause changes to flow regimes, river fragmentation and loss of flowing riverine 
habitats. These changes are increasingly well-understood and recognised as a 
serious risk to aquatic ecosystem integrity and the critical goods and services that 
healthy ecosystems provide for people in Lao PDR. The rapid pace of hydropower 
development has seen these issues increasingly manifest in multiple regions 
throughout the country. 

8. Lack of information on water resources and use potential in river basins is impeding 
multiple use of reservoirs: At the time of feasibility assessment for large hydropower 
projects there is limited information about conservation and potential multiple use needs 
and opportunities within the catchment. This constrains the ability of project developers to 
assess the potential and pursue multiple use options. 

9. No planning process for multiple-use reservoirs: In addition to the information 
challenges constraining multiple-use reservoirs (Issue 5), there is no effective 
infrastructure planning process convened by the needed ministries to advance a 
multiple use agenda for water infrastructure. 

3.1.2 Opportunities  

1. Develop multi-use of reservoirs: Recognising a growing suite of environmental, social 
and economic trade-offs between hydropower and other water-related sectors, an effective, 
planned approach to optimise multiple use of reservoir infrastructure could make a 
significant contribution to the sustainability of the sector. 

2. Apply environmental zoning: A planned approach to hydropower development which 
incorporates zones for different kinds of uses and conservation will help GoL balance the 
competing interests of water utilisation for economic benefits with environmental needs for 
protection and conservation. River basins with multiple existing projects could form the 
basis of working-rivers which concentrate cascades of hydropower development for optimal 
economic benefit and leave other rivers intact for optimal environmental protection. 

3. Diversify electricity generation: Lao PDR is also abundant in solar and wind which 
presents an opportunity for hybrid generation plants that can use solar to compensate for 
lost power production due to inclusion of multiple-uses of reservoir water (e.g., irrigation). 
Non-hydro renewables should be explored as separate solar/wind farms, as well as co-
located with existing hydropower resources (e.g., floating solar). In addition, a recent study 
Huang et, (2019) found that Lao PDR has one of the highest renewable energy potentials 
in ASEAN because of its connectivity to some of the region’s largest electricity markets, 
which uniquely offer Lao PDR the option of choice and diversified pathways for export 
earnings. 

4. Strengthen Government oversight: the pace of hydropower development has been 
impressive but it has also resulted in a number of oversight challenges for the GoL. 
Improved standards, licensing and, importantly, compliance monitoring are important 
priorities for the sustainability of the sector. 

5. Apply precautionary principle to water resource development proposals because it is 
usually more cost-effective to prevent environmental harm than it is to restore the damage. 
The precautionary principle should be applied for every project if: (a) there is a threat of 
serious or irreversible damage, or (b) there is scientific uncertainty as to the nature and 
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extent of possible damage. Experience over the past decade heightens the importance of 
this as a governing principle for water resources in Lao PDR. 

6. Improved understanding of ecological impacts: Include in relevant policies (e.g., 
relating to environmental impact assessment, water quality management, fisheries 
management, environmental flow management) specifications for the systematic collection 
of ecological data and analysis requirements to allow informed evaluation of ecological 
impacts of water resource developments and mitigation of risk. 

7. Improve the knowledge base and data sharing to support decision-making and 
tradeoff evaluations: Some of the challenges associated with hydropower’s utilisation of 
water resources emerge from a poor availability of data and information. Knowledge 
availability and use could be enhanced through: (i) technical capacity development and 
training, (ii) database management, (iii) data sharing and coordination across government 
agencies and other stakeholders (e.g., universities) and (iv) the regulatory tools to enforce 
data monitoring and sharing. 

8. Introduce, standardize and monitor the application of improved environmental 
allocations for hydropower: Improve water infrastructure management to minimise 
ecological impacts through universal roll-out of environmental flow allocations, installation 
of effective fish passage and sediment bypass devices, and a range of other measures. 

9. Environmental offsets or compensation as a strategy to improve environmental 
outcomes from water resource development.  An environmental offset compensates for 
unavoidable impacts on significant environmental values (e.g., fisheries production, critical 
habitat for rare and threatened species) in one area, by investing in environmental 
management activities in another area over a period of time, to replace those significant 
environmental values which were lost.  Examples of environmental offsets to improve 
fisheries include improved policing to prevent overfishing, stocking of some species that are 
in decline, treatment of polluted wastewaters, and river rehabilitation measures. Offsets 
could be funded as part of the cost of development of a new dam, or by using revenue from 
hydropower, and could help to compensate for environmental and social impacts of such 
developments. 

3.2 Agriculture and irrigation 

Laos society remains predominately rural with more than 60% of the population living in rural areas (UN 
FAO, 2017). In these communities, agriculture remains the backbone of society employing over 61% of 
the national work force, however this percentage has been dropping steadily from 86% in 1991 to the 
present level (ILO, 2021). At the national level the agricultural sector has grown more slowly in the past 
decade compared to the services sector, industry and energy sectors which have all shown substantial 
growth, and consequently have diminished the share of agricultural in the national economy. While the 
contribution of agriculture to the national economy has stagnated, this is primarily due to the much more 
substantial growth in the other sectors rather than no growth in Agricultural sector.  

Between 1980 and 2014, agricultural area has increased by 48% in Lao PDR (UN FAO, 2017). Rice is 
the main crop in Lao PDR, accounting for more than 40% of total agricultural production, followed by 
vegetables, fruit and nuts (more than 15%), meat & eggs (more than 10%) and cassava, coffee, 
coconut and cacao (approx. 10%) (UN FAO, 2017). 

The NSEDP identifies food security as the highest priority for the sector, and rice as the most important 
crop setting a quota for rice production at 4.7 million tonnes per annum to ensure the sector reaches 
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self-sufficiency in terms of meeting domestic demand. The second priority is on enhancing commercial 
production of agricultural products to help the sector enhance growth. Historically there has been limited 
development of commercial agriculture. Early initiatives at developing Economic Land Concessions 
(ELCs) were hampered by poor environmental management which resulted in a moratorium on new 
concessions in 2015. Today, successful high-value commercial agriculture is limited to the Bolavens 
Plateau of southern Laos (S2, M4) where coffee and cacao are amongst the most important commercial 
crops. At the smaller scale, there is also a shift from subsistence-oriented to market-focussed 
agriculture; with at least 30% of agricultural households now producing crops for sale (UN FAO, 2017).  

Irrigation serves an important role in the achievement of both food security and market-focussed 
agriculture and is primarily focussed on the seven large floodplains of Lao PDR: Vientiane, 
Bolikhamxay, Khammoune, Savanakhet, Saravane, Attapeu, Champassak with a secondary focus on 
16 medium and 14 small floodplains. At present 78% of the irrigated area is located in central and 
southern Lao PDR (C1, C2, S1, S2, M1, M2) where the majority of irrigated production occurs; while 
52% of the headworks are located in northern Lao PDR (N1, N2, N3, N4, M1, M2) where irrigation 
infrastructure serves smaller schemes aimed at local subsistence – both are critical for national food 
security. 

Irrigation is also dominated by surface water schemes, with only limited piloting of groundwater 
irrigation in Southern Lao PDR. In recent years, partnerships with the private sector have seen the 
sector pilot some innovations in technologies (for example with water efficient sprinkler irrigation in the 
Bolavens) and multiple use of hydropower reservoirs where irrigation off-takes are located downstream 
of powerhouses (for example in Nam Theun 2 and Nam Mang 3). The reliance on surface water also 
exposes the agriculture sector to a growing climate risk. There is a pervasive and increasing problem of 
damage to irrigation infrastructure caused by cyclones and intense precipitation events. 

3.2.1 Issues and challenges 

1. Sectoral investment, capacity and market supply-chains: Historic efforts at trade 
liberalisation have been focussed on enabling investment on secondary and tertiary 
industries, with limited focus on agriculture. Consequently, growth of the agricultural sector 
is stagnant relative to other sectors and there are few established investment models to 
support modernisation. In addition, there is limited technical & human resource capacity for 
modernization and agro-processing, which is a significant impediment to growth in the 
agriculture and irrigation sector. Higher yields, higher value products and enhanced 
regional market access are all constrained by the limited levels of modernization that the 
sector has experienced to date. 

2. Other macro-economic issues of rural indebtedness: the recent shift to market-
focussed agriculture has also increased rural indebtedness as farmers make significant 
investments in agricultural inputs to achieve yields sufficient for sale, which has 
implications for livelihood vulnerability (Kemp, 2012). 

3. Land use competition in the flood plains: An urbanising Lao PDR places urban 
development in direct conflict with some of the most productive agricultural areas of Lao 
PDR, typically to the detriment of agriculture. In other areas, land-use competition has seen 
the eradication of wetland features which also has knock-on effects on flooding in adjacent 
agricultural lands and fisheries production – for example in the Vientiane plains.  

4. Infrastructure damage: Throughout Lao PDR, but especially in the cyclone-prone regions 
of central (C2) and southern Laos (S1, S2), agriculture and irrigation infrastructure is 
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routinely damaged by extreme flood and storm events. Damage affects both large and 
small works alike and has left a legacy of underperforming infrastructure, and for many 
small infrastructures – rendered them inoperable. These issues are exacerbated by an 
already changing climate and an increasing frequency and severity of floods. 

5. Crop losses and reducing yields: Although crop yields have increased over the last three 
decades13,there is growing evidence that yields are increasingly affected by climate change 
impacts on temperature and rainfall. Some estimates suggest that climate change could 
reduce yields by 4-25% within the next decade (ICEM, 2013). There are significant food 
and economic security issues implications of these reducing yields. 

3.2.2 Opportunities 

1. Multiple use of reservoirs: A number of the agricultural sector barriers are 
defined by the availability of reliable, modern irrigation infrastructure. The 
promotion of multiple use reservoirs in Lao PDRs hydropower projects could 
utilise existing infrastructure to improve production and yields from agricultural 
areas. Some examples of this are emerging – for example Nam Mang 3 
hydropower project has factored in irrigation requirements into is Power Purchase 
Agreement (PPA). These early efforts at piloting could be developed into a 
framework to enable multiple-use in future hydropower development. 

 

2. Integrated floodplain management: Laos’ fertile floodplains are under an 
increasing array of competing pressures, from the land use competition between 
urban and agricultural uses, to the risks of natural and human-induced floods, to 
the diminishing fertility due to regulation of inflows of water and sediments 
associated with river regulation and fragmentation. Given both the expanse and 
importance of the floodplains to Laos society a dedicated integrated planning 
approach for floodplains could help resolve some of the management trade-offs, 
increase agricultural production, protect wetlands & floodplain processes and 
manage flood risks. 

 

3. Improvement of agro-processing capacity: capacity in agro-processing will add 
value to the Laos agricultural sector and improve opportunities for export and provide 
an opportunity for growth in what is a largely stagnant economic sector. 
 

4. Strengthen the resilience & performance of local-scale agricultural water 
infrastructure: small scale water infrastructure plays a critical role in the food and 
livelihood security of Laos. Both in the floodplains and the mountain areas, these 
infrastructure are routinely damaged by extreme climate events which threaten food 
security and inhibit the potential growth of irrigation productivity. 

3.3 Tourism 

Tourism is one of the eight priority programs of the National Socio-economic Development 
Plan (NSEDP). It is a key engine in the Laos service-economy which has grown in 2014 to 
account for 41% of national GDP – equivalent to the industrial, agriculture, and forestry 
economies combined (MPI, 2016). Lao PDR has at least 1,916 tourist attractions, 57% of 
which are natural attraction sites and 43% are cultural or historical sites. As a small, land-

 
13 A study by the MRC confirms that between 1990 – 2015 rice yields have doubled from 2t/ha to almost 4t/ha (MRC, 2014) 
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locked nation, Lao PDR is considered an “add-on destination” to the regional tourism hubs of 
neighbouring Thailand and Vietnam. Because of this, success in Lao’s tourism economy is 
based on distinguishing a tourism experience and products that are unique from 
neighbouring countries. For Laos this means tourism products based on the wealth of cultural 
and biodiversity assets characteristic of the country’s pristine mountain and river landscapes.  

Drawing on the nation’s assets of unspoilt nature and unique cultural traditions, the vision of 
Lao’s tourism sector is to promote responsible eco-tourism as the main strategy for sectoral 
growth. This vision reflects the structure of the tourism sector; in the order of 80% of tourists 
visit to experience the nature and way-of-life of local communities. This vision places water – 
the rivers, springs & wetlands – at the heart of the tourism industry. 

3.3.1 Issues 

1. Loss of eco-tourism products: According to Dept. of Tourism, reduction in international 
visitors is correlated with low levels of satisfaction as problems of pollution and 
development are affecting the quality of unspoilt nature at tourist sites. Previously Laos had 
40 eco-tourism products, which has now been downgraded to 10. Some examples: 

a. Nam Song: Rubbish and wastewater discharged into the Nam Song has affected 
tubing and kayaking opportunities; 

b. Nam Noi: hydropower regulation of the Nam Noi has submerged the in-
channel rapids which were previously a popular tourist site. 

c. Don Khone/Siphandone: dolphin tourism in Don Khone area has been 
affected by decreasing numbers of animals in the dolphin population, 
making them harder to see and leaving tourists dis-satisfied. 

d. Extension of National Road 13: significantly affected a popular trekking 
route, which is now rarely visited by tourists. 

e. Luang Nam Tha: economic land concessions have adversely affected eco-
tourism in the area. 

2. A shrinking tourism sector: After a period of steady growth, the tourism sector has 
shrunk by 19% in recent years (2017-2018) and even further in 2020. While recent 
shrinkage of the sector is largely because of the COVID-19 pandemic, earlier shrinkage 
was primarily attributed to dissatisfaction of tourists with the environmental quality of sites. 
A continuation of this trend would be devastating for the Laos service economy which 
accounts for 41% of the national economy. 

3. A shift in tourism demographic: There has been an increase in the numbers of Chinese 
tourists but a decrease in all other visitor-types (net decrease overall), which is affecting the 
sector because western visitors spend on average 2.6 times/day what Chinese visitors 
spend and more than 4 times what Thai visitors spend. 

4. Low proportion of return visitors: On average more than 80% of tourist arrivals 
visit Lao PDR for the first time, with only a small fraction of return visitors. 

 

5. Limited coordination with other sectors: The tourism sector has limited fora and 
mechanisms to engage with the planning and decision-making processes of other 
water sectors, even though those developments have a growing adverse impact on 
the integrity of tourism assets. 
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3.3.2 Opportunities 

1. Conservation for the economy: A large part of the Laos economy depends on the 
condition of the nation’s environmental estate. Conservation efforts should be valued and 
prioritised for the contribution in triggering local and provincial economic growth by 
strengthening the regulation and support for conservation of key water eco-tourism sites 
and enhanced coordination between tourism and conservation sectors. 

2. Reservoir tourism as a multiple use: if considered at the feasibility stage of hydropower 
development, there is a potential for reservoir tourism to supplement eco-tourism products 
especially with a growing number of Chinese and Korean tourists. At present only Nam 
Ngum has an existing reservoir tourism sector. 

3. Integrated decision making: Coordinate discussion on sectoral development decisions 
through River Basin Planning processes. River basin planning offers the tourism sector a 
process and a mechanism for their water uses to be considered and valued in decisions 
around infrastructure planning and development processes. 

4. Improve connectivity: Improve transport linkages with neighbouring countries to foster 
tourism growth. 

3.4 Navigation 

Lao PDR has a long history of water navigation as a form of transport and an economical option for 
freight, with waterways comprising the dominant form of transport prior to 1995. The Mekong 
mainstream in particular has served as an important artery for human transport and freight. However, 
the construction of national roads in mid-90s has shifted the modal mix. The biggest impact of the road 
network has been a reduction on commercial water way transport, though the Mekong mainstream and 
the larger tributaries remain vital for local transportation.  

Today the main navigation users are: 

• Commercial freight: typically utilises the Mekong mainstream for long-haul transport 
and then connects with the road network for final-mile connections. 

• Passenger transport: still widely used for short and medium distances as people move 
between riparian villages, however, since the advent of roads, long-distance passenger 
transport on rivers has reduced dramatically. 

• Sand mining: although environmentally dangerous for the rivers of Lao PDR, sand 
mining remains a user of waterways for transportation of bulk materials to urban centres 
and river ports. 

• Eco-tourism: Given the high value of Lao PDRs rivers and wetlands to the eco-tourism 
industry, there is a growing tourist market for cruises in northern Laos and a general 
importance of waterways for the tourism sector (refer to tourism section). 

3.4.1 Issues 

1. Hydrogeological constraints: Both the variable hydrology and the dynamic 
geomorphology of the Mekong river basin limit the potential for commercial navigation. 
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These constraints extend to also the tributaries of the Mekong river, effectively limiting 
viable commercial river transport to the mainstream and the lower reaches of large 
tributaries between Luang Prabang and Savannakhet. 

2. Barriers to passenger transport: seasonally variable water levels and the newer 
challenge of dams on river channels impede the ability of passenger transport to service 
village – to village transportation.  Dams are also causing rapid (hourly/daily) fluctuation in 
water surface levels which add risk to river transport. 

3. Landlocked waterways: Lao PDR lacks direct access to a seaport which is a significant 
impediment to the navigation sector. 

4. Lack of an integrated multi-modal transport system: Development of transport 
infrastructure has emphasised either waterway or road development, with limited strategic 
planning of nodes and interconnections between transport modes. 

3.4.2 Opportunities 

1. Promote waterways for bulk & heavy equipment transport: Roads have become the 
preferred choice of transport for commercial freight in Lao PDR. However, the limited 
capacity of the existing road network creates congestion, safety issues and deterioration of 
road surface condition. Waterways on the Mekong mainstream and the larger tributaries 
could help alleviate these issues by providing an economical alternative for bulk transport. 
but would require a multi-modal and regional approach to transport infrastructure (see point 
2 below). 

2. Multi-modal transport approach combining roads and waterways has the potential to 
open market access for export of Laos products. A strategic approach to river 
transportation could provide economic options for improving the connectivity of the land-
locked laos economy. Lao PDR is currently exploring development of the Lao-Vietnam 
Seaport Cooperation – a multi-modal system that links Vientiane with a seaport in central 
Vietnam. The target is to increase tonnage along this route by 15% p.a. 

3. Open tributaries for commercial transport: At present most tributaries in Lao PDR are 
unnavigable for commercial goods. There is an opportunity for multiple use of reservoirs to 
unlock some of the larger tributaries for navigation (for example, Nam Ou, Nam Ngum). 

3.5 Water supply and sanitation 

Domestic water consumption exceeds 235mcm/yr and varies significantly throughout Lao 
PDR. M3 which included the densely populated Vientiane plain has a total domestic use of 
more than 40 mcm per year, with more than 80% of this demand located in the urban areas. 
Zones C1 and M2 also have large annual consumption (2nd and 4th highest respectively) 
dominated by urban areas. In all other zones rural water demand exceeds urban demand. 
Zone S1, which has the second highest annual consumption of more than 32mcm/yr, of 
which 60% originates in rural areas. 

3.5.1 Issues 
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1. Access:  Despite a relatively small population, Lao PDR needs substantial progress in the 
access to water – especially piped water supply – in order to achieve the Sustainable 
Development Goals (SDGs). Demographic and topographic issues present significant 
challenges to universal piped access, but financing and investment in the water supply and 
treatment sector is also a serious impediment.  

2. Pollution and source security: There is a general trend of deteriorating quality of water 
source-sites due to other development activities. Also, in some areas, Arsenic is an issue 
affecting supply sources. While climate change and extreme events exacerbate water 
quality/sedimentation issues of supply systems. 

3. Weak capacity: Decentralistation for the planning and implementation of water supply and 
sanitation systems has meant there is limited understanding of the location and 
performance of water supply infrastructure. There is also weak technical and financial 
capacity to maintain and repair water supply infrastructure which results in many systems 
inoperable or underperforming before the end of their design life. 

4. Inadequate water quality monitoring: Monitoring of water quality both at the source and 
supply is very limited across Lao PDR. This is to a large degree due to lack of funds and 
budget for water quality monitoring. 

3.5.2 Opportunities 

1. Piped water for improved reliability: Enhance improvements in clean water access to 
piped water access for enhanced water security.  

2. Asset registry: Develop an inventory of WATSAN assets to inform water allocation 
planning. The paucity of information on the location and performance of individual water 
supply and sanitation schemes, should be improved by the development of an inventory of 
water and sanitation (WATSAN) assets (including sources). Such an inventory should be 
developed collaboratively between. Dept. of Water Supply (DWS) and DWR. 

3. User pays: As a continuation of the nation’s economic liberalisation, water supply should 
transition towards market-based rates for commercial and industrial users and use revenue 
earnings to expand the SDG agenda of universal piped water access. 

4. Centralised Treatment Facilities: Pilot the use of centralised treatment facilities at hot-
spot point-source pollution areas (e.g., SEZs and Industrial Zones) as a public-private 
modality to reduce Laos’ growing pollution loading and to test different approaches to 
improved financial viability of investment in the water WATSAN sector. 

5. Utilise river basin planning processes to understand the availability and quality of 
surface and groundwater resources and to protect water sources. 

3.6 Industry  

Industry is a growing economic sector for Lao PDR and one of the highest priorities for foreign 
investment. The National Investment law focusses on attracting investment from multiple sectors: 
Mining, hydropower, tourism, manufacturing, education & health. Historically mining, hydropower, 
agro/food-processing, garment & tourism have been largest investment sectors. In the future the 
Government of Lao seeks to attract FDI in health, tourism & education.  
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To date Lao PDR has 12 Special Economic Zones (SEZs) with a large emphasis on manufacturing. Lao 
PDR also has established strong protections for the handicrafts sub-sector, which is recognised both for 
its economic and cultural/heritage value. The Government of Laos protects the handicraft sector from 
cheap imitation imports, and also has a strategy to support one handicraft specialty product in each 
district. 

At present there are also ~30,000 SMES, primarily drinking water factories, other Food & Beverage 
(F&B) factories as well as, textile/garment factories. In Central Lao PDR, rubber, cassava and pulp 
paper mills are also prevalent. 

3.6.1 Issues 

1. Small domestic market, poorly connected to big export market: development of the 
Laos industrial sector is significantly hampered by the size of the domestic market and the 
poor connectivity with the larger regional and global markets. With the exception of some 
segments in the F&B sector, growth in the industrial sector cannot be supported by a 
strategy of meeting domestic demand, however, access to regional and international 
markets is significantly hindered by the nation’s land-locked status and poor regional 
connectivity.  

2. Poor monitoring and enforcement: Lao PDRs has limited regulatory capacity to limit and 
mitigate water pollution, exacerbated by equally limited capacity in monitoring and 
enforcement, which was worsened by the recent devolution of monitoring responsibility to 
the sub-national level. Addressing these issues is a growing priority as the urban and 
industrials sectors increase in size. 

3. Growing industrial water pollution: Historically industrial water pollution has been a 
negligible problem at the national level. This was primarily due to the small size of the 
industrial sector. However, trends are increasing and areas downstream of urban and 
industrial areas are starting to experience increased water pollution issues. Responding to 
this challenge has become a national priority but an effective response would need a 
complex suite of instruments including strengthening the regulatory environment, 
strengthening monitoring and enforcement as well as proving models for the financing and 
management of appropriate technology to implement pollution control.   

4. Weak control on industrial water consumption: Price mechanisms for industrial water 
are ineffective in controlling water use14, which is becoming a seasonal issue in some 
localities. 

3.6.2 Opportunities 

1. Strengthen local handicraft sector: the local handicrafts sector plays an important role in 
rural livelihoods by supporting subsistence agricultural activities. Trade protection measures 
for local handicraft industry need to be strengthened as well as supported by trade 
promotion measures that strengthen connections between handicraft SMEs, local producers 
and the domestic and regional tourism market. 

2. Spatial planning framework for pollution: RBMPs provide a needed planning framework 
for pollution planning from dispersed SMEs. Pilot River basin management plans should 
include basins with large industrial pollution problems to test mechanisms of planning 

 
14 Water fee is cheap at ~10 Lao kip/m3 
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oversight on the sector. Spatial planning could support the consolidation of the sector by 
providing appropriate siting of industrial facilities into green production centres which avoid 
sensitive water ecosystem assets and provide effective technology for pollution management 
such as Central Treatment Facilities (CTF). 

3. Strengthen water pollution control measures for SEZs and areas dense with SMEs. A 
number of measures could strengthen control and enforcement, including: (i) increase 
revenue collections through a combination of higher operational efficiency and tariff 
increases, (ii) introduce economic mechanisms for water use and wastewater discharge 
(water fees, pollution licensing), and (iii) pilot non-conventional economic measures like 
Payment for Ecosystem services (PES) to protect water sources.  

3.7 Mining 

Lao PDR has a wealth of mineral resources including gold, silver, copper, bauxite, zinc, lead, sapphire, 
potash and tin. Gold, Copper and coal are present throughout the mountain regions of the country, 
while lead and Zinc mostly occur in the northern mountain zones. The distribution of tin is more 
confined to regions north and east of Vientiane while bauxite and aluminium are prevalent in southern 
Laos near the Bolavens plateau. 

Historically mining has been one of the largest sectors in the Laos economy; however, in 2012 the 
Prime Minister issued a decision to stop all new mining projects until 2020. Seven reasons were given 
for the decision which included the adverse effects on the environment and local communities as well 
as slow development of concessions by the private sector. At the time of the moratorium, there were 
290 concessions issued with 81 operation mines and 31 Detailed Feasibility Studies. Since the decision 
the share of GDP for the mining sector has dropped marginally to 6.6% of GDP. 

Post-2012 the government has focussed on reviewing the process of issuing concessions and a draft 
Decree on mining concessions is scheduled for submission to the National Assembly. In addition, 
efforts have been made to improve the monitoring and environmental management of existing projects, 
carrying out annual inspections and preparing guidelines for wastewater management standards. Since 
2012, six projects have been forced to close. 

3.7.1 Issues 

1. Standards and enforcement: There is a need for more standards and law enforcement in 
the sector, especially on environmental and water management. 

2. Flood risk management: No formal requirements or processes to design for flood 
conditions, including for sensitive high-risk features such as tailings dams. 

3. Institutional coordination: Need for improved institutional coordination of monitoring, 
disaster management, data collection, and access to ground and surface water data for 
improved on-site water management strategies and infrastructure. 

4. Poor planning of mine-closure: Little attention or requirements are placed on water 
management post-mine closure. There are significant risks (e.g. isolating toxic waste rock), 
and opportunities (e.g. reservoirs for water supply, aquaculture etc) which would require a 
mandated end-of-mine management plan. 
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5. Poor integration of mine-site water management in the wider catchment context: At 
present mine management (including water) focusses on the area within the mine lease with 
limited consideration of downstream/upstream areas. 

3.7.2 Opportunities 

1. Environment and water management safeguards: There is a general need for more 
standards and law enforcement in the sector, especially on environmental and water 
management. During the mine project preparation process, there are requirements under 
the EIA for baseline survey of aquatic conditions and for inclusion of on-site water 
management (tailings dams) however there are no requirements for water treatment to 
remove toxins. Under operations there are no existing mechanism and resources for 
monitoring of site conditions, including water quality and integrity of water management 
infrastructure (e.g. tailings dams)15. 

2. Disaster management: tailings dams are the main strategy for managing water 
contamination on-site; however, there are no formal requirements or processes to design 
for flood conditions. During extreme wet years, this means that tailings dams often overflow 
releasing toxins into the surrounding water environment with adverse effects on 
ecosystems and downstream communities. Further there are limited efforts to incorporate 
climate change resilience into the water management strategies of mine-sites. 

3. Institutional coordination: MEM and MONRE are the two main agencies responsible for 
water management and there are opportunities for improved institutional coordination 
related to monitoring and disaster management (Issue 2) but also in improved collection 
and sharing access to ground and surface water data for improved on-site water 
management strategies and infrastructure. 

4. Post-closure mine site rehabilitation: Little attention or requirements are placed on water 
management post-mine closure. There are significant risks (e.g. isolating toxic waste rock), 
and opportunities (e.g. reservoirs for water supply, aquaculture etc) which would require a 
mandated end-of-mine management plan. Embedding these plans into to the 
environmental safeguards process would significantly reduce the water risk associated with 
mining. 

5. Integrating a basin perspective: At present mine management (including water) focusses 
on the area within the mine lease with limited consideration of downstream/upstream areas, 
which poses risks for environmental management but also inefficiencies in the promotion of 
local employment opportunities. There is an opportunity for zoning and river basin planning 
to inform concession licensing for mine-sites for improved environmental and social 
outcomes 

3.8 Fisheries 

There are at least 850 known fish species occurring in the Mekong River Basin, with more than 340 
species occurring in Lao PDR . Within Lao PDR, the highest number of species occur in central and 
southern Laos (C1, C2, S1, S2)16. 

 
15 With international support, MEM is currently drafting guidelines for a wastewater standard for Khammoune Province which will link to the 
license application and approval process. 
16 This section is summarised from: Kennard, M.J., Marsh, N., Yu, S., and Bunn, S. 2018. Rapid Assessment of the Ecohydrology of the river 
basins in Lao PDR: Technical input for the National Water Resources Management Strategy. Report for the Australian Water Partnership 
(AWP) and Ministry of Natural Resources & Environment (MONRE, Lao PDR). 
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• Migratory fish species: there are at least 135 known migratory fish species in the Mekong 
River Basin many of which are important to the Laos fishery and also have a conservation 
significance. The highest number of migratory species were predicted to occur in sub-
catchments of northern and southern Lao PDR within zones N1, C1, C2, S1 and S2. Rivers 
and streams within these sub-catchments represent both migratory origins and destinations 
for migratory fish species; however, the northern migratory areas are separated from the 
central/southern migratory system of Lao PDR by long reaches of shallow, sandy habitat near 
Vientiane (Meynell, 2012).  

• Rare, endemic and threatened species: there are 167 known endemic species and 110 
endangered fish species in the Lower Mekong Basin, including 21 Critically Endangered, 29 
Endangered, and 60 Vulnerable species. These species have specialised habitat 
requirements, restricted distributions and often small population sizes, making them 
vulnerable to localized disturbance. The highest numbers of endangered species are 
predicted to occur in S2, followed by N1, C1, and S1; while Lao PDR uniquely has a large 
number of endemic species in most zones.  

Fish comprise the major source of animal protein for communities in Lao PDR, representing a 
substantial provisioning ecosystem service sustained by freshwater flows. Accurate estimates of fishery 
production are very difficult to obtain but estimated between 168,000 - 246,000 tons (Kennard, 2018). 
Fish yield is predicted to be highest in S1, C1, N1, S2, followed by M4, M3 and the Xe Bang Fai River 
basin (Error! Reference source not found.). 

There are two main types of fisheries in Lao PDR capture fisheries and aquaculture, which are 
managed for five main types of water bodies: (i) the Mekong River and its floodplains, (ii) hydropower 
reservoirs, (iii) irrigation reservoirs, (iv) wetlands, and (v) irrigated and rainfed rice fields. 

 
Figure 5 - Spatial variation in predicted number of: (LEFT) migratory fish species (RIGHT) floodplain (blackfish) 
species, and (RIGHT) fish production respectively, in sub-catchments of Lao PDR (Reproduced from Kennard et al, 
2019). 

 

3.8.1 Issues 

1. Risks to fisheries production from water resource development: flow alteration and 
river fragmentation caused by dams and weirs pose serious risks to fisheries production 
and sustainability. These barriers to connectivity are already affecting productivity of the 
fisheries sector. 
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2. Increasing demand for fish and Other Aquatic Products (OAPs): Compared to other 
primary sectors, there has been relatively limited investment in fisheries, yet fisheries 
remain central to the protein intake and food security of Lao people. Over the past decade 
the Lao population has increased by approximately one million people from 5.8 to 6.9 
million (World Bank, 2018), which is placing increasing pressure on the fisheries sector and 
a greater need for investment. 

3. Inter-sectoral data and information sharing: Data sharing between government 
agencies is inadequate and adversely affects the performance of the fisheries sector which 
remains critically important for the health of all citizens of Lao PDR. 

3.8.2 Opportunities 

1. Enhanced productivity: The national food security agenda will be improved and more 
resilient if productivity of the fisheries sector can be maintained and improved. This would 
be strengthened by increased public sector investment in capture fisheries and increased 
private sector investment in commercial aquaculture. 

2. A shift to market-focussed fisheries (reservoir fisheries and aquaculture) would help 
improve livelihoods and the sector’s contribution to the national socio-economic 
development agenda. 

3. Improved fisheries information for planning and managing inter-sectoral tradeoffs: 
NAFRI maintains an inventory on fish and fish catch, which provides a solid basis on which 
to cooperate for RBMPs. This inventory should be expanded with a particular focus on 
understanding trends in stock for all productive species in the capture fishery. 

3.9 Forests & Environment 

Land management has undergone significant reform over the past two decades. Recently the 
establishment of the Dept. of Land Management has sought to integrate land administration 
under one umbrella department and planning framework. The framework defines eight main land 
use types – agriculture, forests, wetlands & waterbodies, industrial, energy & mines, public, built-
up and other. The Department is responsible for developing an overall Land Use Masterplan and 
for each land-use type the relevant government ministry is required to develop a cohesive 
strategy and plan consistent with the umbrella framework. In addition, the land use masterplan is 
also supported by District-level Integrated Spatial Planning (ISP) which provides a sub-national 
process for planning integration. 

Prior to 2007 the forestry sector of Lao PDR saw a dramatic reduction in forest cover primarily due 
to illegal timber trade and the legacy of war. After regulation, forest cover has returned to 50-60% of 
national area, with the latest sector vision to reach 70% cover by 2030. There are 7.9 million ha of 
National Protection Forest at 49 sites with a target to expand to 8.2million ha by 2030 approved by 
the National Assembly in June 2018. In addition, the sector intends to upgrade 9 protected areas 
into National Conservation Areas by 2020, including the Nakai Nam-Theun; the Nam Noy and the 
Nam Ha as an ASEAN Heritage Area. 

3.9.1 Issues 
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1. Intersectoral review of development: lack of coordination and inter-sectoral discussion 
on development projects means that forest and environmental uses of land are 
insufficiently represented. 

2. Loss of protection forests: Protection forests are seen as playing an important role in 
protecting Mekong River discharge (approx. 35% of basin flows originate in Laos forested 
catchments), however these protection forests are experiencing several threats and the 
quality of forest cover is degrading. This presents both a land and water management issue 
of national significance. However, at present protection and conservation forests are 
currently managed separately by MONRE and Dept. of Land Management which presents 
also a coordination issue. 

3.9.2 Opportunities 

1. Strengthen links between land and water management through river basin and 
thematic (e.g. flood, wetland) management planning processes. 

2. Roll-out comprehensive catchment zoning to identify forest protection and reforestation 
areas. 

3. Identify priority headwaters for protection for national water security. 

4. Include a thematic plan on Wetland management in the NWMS. 

5. Payment for Ecosystem Services (PES): pilot formal economic mechanisms that 
recognise the role forests play in providing water, trapping sediments & sustaining 
catchment health 
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4 Recommendations for the National Water Strategy 
The need for a national water strategy in Lao PDR is based on the increasing importance of trade-
offs and competition between different types of water resource uses, and the consequent need to 
balance economic, social and environmental outcomes. Consultations with Laos government 
stakeholders at the national and sub-national levels combined with international experience provide 
important insight into the challenges facing water-related agencies and the strategic issues and 
trade-offs they face with other sectors as well as the opportunities for improved water governance 
and management that enhanced coordination could achieve. This section distils these findings into a 
series of recommendations for consideration by the Government of Lao PDR in the national water 
strategy. 

4.1 Principles for the national water strategy  

Water management will require multiple stakeholders from multiple national and sub-national 
institutions to work through existing and new processes and mechanisms to advance a more 
integrated and sustainable approach to watershed management. The diversity of actors and 
approaches raises the importance of principles to provide consistency in the range of actions and 
activities that will eventuate from strategy implementation. This section distils a list of seven key 
principles for effective water management and four principles for engagement which should be 
considered by all water management stakeholders: 

1. Precautionary principle: Lao PDR has an abundance of water resources and many 
options for water-infrastructure development. Those that pose a clear and present risk of 
irreversible or serious damage or where the scientific understanding of risks is unknown 
should be de- prioritised in the development planning process. Known as the precautionary 
principle, this has been a cornerstone of international sustainable development planning 
since the 1990s. It is re-affirmed by the global experience that it usually costs more to 
restore degraded and damaged systems than to prevent environmental harm, and that in 
many cases the damage cannot be un-done. 

2. User-pays principle: The Water Law clearly identifies water as sovereign common 
belonging to all citizens of Lao PDR, with the State having responsibility to manage water 
resources on behalf of the national community. The ‘user-pays’ principle states that all 
parties who seek to use the water-commons of Lao PDR for individual benefit or 
commercial gain should pay for that privilege. 

3. Polluter-pays principle: to support a transition to a responsible, sustainable water 
economy the water strategy should embrace the ‘polluter pays’ principle which requires the 
party responsible for producing pollution and other adverse environmental impacts to pay 
for the damage as an integral part of project development and operational costs. 

4. Principle of nett economic gain: The principle of nett economic gain ensures that all 
water development and protection initiatives leave local communities in better conditions 
than they were before the development occurred. It is a principle of fairness that seeks to 
ensure the flow of benefits from development are equitably distributed amongst all 
stakeholders at all levels of society. 

5. Water is more than a liquid: The National Law on Water and Water Resources adopts a 
comprehensive definition of water. It includes the liquid itself, and the river channels 
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through which it flows, but it also includes the sources (headwater catchments, springs) 
water accumulation areas (lakes, wetlands, human-made reservoirs); as well as the living 
and non- living elements carried in the water column or habituating the source and 
accumulation areas (aquatic biota, plants, stones, gravels, sands, silt, minerals, 
nutrients). The NWMS should adopt this broad definition of water resources in its 
approach to identifying water management issues, management stakeholders and 
planning responses. 

6. Water resources management includes four pillars, prioritising protection: While 
development remains a central driving pillar of water resource management, the water 
strategy also includes protection, disaster risk management and institutional development 
as equally important pillars around which the action and initiatives of the water strategy are 
focussed. The National Water Law goes further and recognizes that protection of water and 
water resources is the most important management pillar for Lao PDR to ensure this 
abundant resource remains available to improve the lives of future generations of Laos 
society. 

7. Integration needs coordination: The over-arching goal of the water strategy is to see 
effective IWRM implemented throughout the country and that the river basins and 
catchments are managed such that decisions on the use of water are made by considering 
the effects of that use on all other environmental, social, economic and cultural uses and 
users up and downstream. The water strategy should do so by working through and 
complementing the existing planning processes not replacing them. This means the water 
strategy is structured to specifically inform existing sector-development planning and 
complement it with a new and improved River Basin Management Planning (RBMP) 
process. 

 
In addition, there are three principles which relate to how the process of NWMS design and 
implementation should be undertaken:  

 
8. Informed decision-making: the NWMS will make decisions at the most appropriate 

scale and using the best available information. 
 

9. Adaptive: the NWMS will collaboratively learn from the successes and failures of 
implementation and continuously improve effectiveness through this learning 
process. 

 

10. Accountable: the NWMS recognises the importance of accountability and will report back 
to partners on the status and effectiveness of implementation in an open and transparent 
manner. 

11. Inclusive & participatory: Water development and management should be based on 
participatory approaches, involving users, planners and policy-makers at all levels. In 
particular, women play a central, but often unacknowledged, part in the provision, 
management and safeguarding of water. At all levels, water management efforts need 
to: 

• understand and be sensitive to the complex gendered nature of water access, use 
and management; achieve full and substantive participation for women in decision-
making processes; 

• adopt legal and regulatory measures to protect women and ensure their rights are 
enhanced by water management actions. This principle is in-line with the 
commitment made by the Government of Lao PDR at the first ASEAN Ministerial 
Meeting on Women (AMMW) in Vientiane 2012 (ASEAN, 2012).  
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4.2 Recommendations for water infrastructure development and management  

The advances in Lao’s water economy during the macro-economic restructuring and trade 
liberalisation of the past thirty years, has seen significant foreign and domestic investment in Lao 
PDR and a rapid build-out of water infrastructure; irrigating fields; generating electricity; 
strengthening agricultural value chains; introducing commercial agriculture; stimulating trade; 
supplying water to towns and communities and making a driving contribution to the national success 
in poverty reduction and improved conditions for the people of Lao PDR. 

This infrastructure provides benefits, but they are not yet optimal and are underperforming in terms 
of the contribution to Laos society. Most irrigation infrastructure are inefficient, while large reservoirs 
provide electricity but do not yet provide important multiple uses (flood control, irrigation, drawdown 
agriculture, reservoir fisheries, tourism etc); and coordination between sectors and projects remains 
unrealised. 

Water-use inefficiency, adverse downstream impacts, water shortages, flood and drought damages; 
inequities in distribution of benefits can all be addressed through improvements in how GoL sites, 
designs and manages operations of water infrastructure for the national good. In addition, a reliance 
on Foreign Direct Investment (FDI) has burdened the Laos economy with unsustainable levels of 
sovereign debit. 

Responding to these challenges are an important priority for improved water governance.  The 
Government of Lao PDR should aim to get more value out of existing infrastructure and the 
infrastructure development process. For new and existing infrastructure this involves finding ways to:  

• diversify benefits;  
• maximise benefits at the local level; and 
•  improve performance and efficiency of water-related sectors. 

4.2.1 Enhance the performance of water infrastructure 

The national water strategy should seek improved performance of water-infrastructure17, through 
measures that improve efficiency, longevity and expand the type and quantity of benefits they 
provide. 

Improving efficiency includes measures to avoid wastage (for example reducing losses through 
unlined irrigation canals) and to ensure the highest value usage of finite water resources; for 
example, promoting crops with stronger value chains or multipurpose crops that provide an 
agricultural benefit and an environmental benefit (e.g., bind soil for reduced soil erosion in headwater 
catchments). Efforts to improve efficiency should start first with large and commercial water users, 
testing efficiency measures which can then be applied more widely to irrigation infrastructure of all 
sizes in the long-term. In the short and medium term these efficiency improvement measures should 
also focus on the central and southern regions of Lao PDR (zones C1, C2, M3, M4, S1, S2) where 
approximately 78% of the existing irrigated areas are located. 

Improving longevity means extending the safety and life-time of water-infrastructure to ensure their 
benefits continue to support communities further into the future through, for example, improved 

 
17 Water-infrastructure includes hydropower and irrigation reservoirs; irrigation and navigation canals; irrigation pipes, pumps and headworks; 
water treatment and distribution systems; sanitation treatment and storage facilities; river embankments, drains and other protection works. 
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design and construction standards, training, compliance monitoring, maintenance budget provision 
and access to materials. Improved longevity is closely tied to the concept of climate change 
resilience which includes climate-proofing infrastructure for dynamic, changing hydro- climate 
regimes. 

Expanding benefits includes measures to introduce multiple-use benefits to water infrastructure, 
especially reservoirs. Such measures can include adjusting reservoir operations and designs to allow 
for other uses of water such as flood storage buffers, drawdown agriculture, reservoir fisheries, 
irrigation off-takes, town water supply and hybrid hydro-solar generation facilities. The also include 
monetised forms of benefit sharing to translate economic benefits into social and environmental 
benefits. And they include the strategy of consolidating benefits for example in the selective use of 
cascades of hydropower, or centralised treatment facilities. For many existing reservoirs conversion 
to multiple-use entails a suite of contractual and operational challenges, exploring regulatory and 
contractual means of negotiating these difficulties will be an important part of the workflow during this 
planning cycle. 

4.2.2 Invest in rural water management 

The emphasis of water resource development has been in catalysing national socio-economic 
development; while this has provided significant benefit for the nation, there remains a significant 
gap between rural and urban communities. Rural communities have in general, lower levels of 
access to clean water and sanitation, fewer economic options for improving livelihoods; lower levels 
of access to the water-economy and greater vulnerabilities to floods and droughts. Investing in 
improved water management for rural communities at the local-level will maximise the impact of 
development on a focal goal of the 8th NESDP which is alleviation of poverty and reducing disparity 
between urban and rural areas. 

Universal access to safe and affordable water and sanitation is an international commitment Lao 
PDR has made via the Sustainable Development Goals (SDGs) framework and should be a top 
priority of the NWMS. At present  access to clean drinking water is not universal, with access to 
adequate sanitation even lower. The national water strategy should consider prioritising the targets 
of universal water and sanitation access set out in the urban and rural water supply strategies 
approved by the Government of Lao PDR and support achievement of these targets through 
promotion of water supply and sanitation management and infrastructure as an integral component 
of the River Basin Management planning process. 

Advance food security through local water management. The water strategy should also 
strengthen the security and economic opportunity of rural communities through promotion of a 
national food security strategy that extends the existing national rice production strategy to also 
consider the role of water in access, stability, utilisation and value chains for food rather than simply 
food stores and availability. Initially, the could be promoted through investment in community-scale 
water infrastructure and later through the development of regulations, technical guidelines, and water 
use permits for efficient water allocations in Lao PDR with an emphasis of rural communities. 

4.2.3 Bring market mechanisms to maturity 

For the past three decades Laos’ economic success has been a function of the market liberalisation 
that the New Economic Mechanism (NEM) initiated. These trade and market measures have 
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focussed on opening Lao PDR to investment which has provided much-needed capital to help Lao 
PDR realise large water-related infrastructure projects for the benefit of the national economy. The 
national water strategy should promote an expansion of market measures beyond enabling 
investment, to also improve the distribution of benefits. 

Market measures to improve the distribution of benefits. The national water strategy should 
explore options such as Sovereign Wealth/National Resource Funds, new mechanisms for royalties, 
pollution charges, maintenance recovery fees, and resource provisioning responsibilities that could 
be added into existing schemes like the Environmental Protection Fund (EPF) and Poverty 
Reduction Fund (PRF) or into new fit-for-purpose modalities. These mechanisms should also include 
piloting and experimentation with Payment for Ecosystem Services (PES) instruments that monetise 
the value of upstream ecosystem services for downstream public and private users, for example, 
source protection in highlands for lowland water supply, upland forest protection for downstream 
flood risk reduction or reduced sediment input to reservoirs. 

Transition to licensing and water allocations. In addition, the strategy should call for a careful, 
gradual transition towards licensing and allocation of water, operationalising user and polluter-pays 
principles. During the first planning cycle, this would start with a clear legislative basis for water rights 
and entitlements, water-use monitoring, estimations of sustainable yields and in subsequent planning 
cycles maturing into water licencing and allocations, the development of water allocations and 
licensing will first focus on commercial users and then in the long-term also expand to all users. 

Explore market measures for flood and drought security. Investment in water-infrastructure and 
development of Laos’ large floodplains increases the number of assets and people at risk to the 
effects of flood and droughts. While built infrastructure and nature-based measures18 can reduce the 
exposure to floods and droughts, there is also an emerging international experience with economic 
instruments to combat flood and drought risk, this includes measures such as insurance and 
floodplain zoning. The national water strategy should promote exploration of these measures for the 
large population dense and agriculturally intensive floodplains of Lao PDR. 

Start with pilots to understand what works in the Laos context. Though similar measures have 
been trialled in other countries19, these market-based instruments mentioned above are entirely new 
for Lao PDR and for the time-frame of the current strategy the emphasis of this strategic outcome is 
to explore in more detail the feasibility and piloting of such measures in the Laos context, such that a 
cohesive market-based portfolio of proven economic measures which enhance the distribution of 
benefits and meet the principle of nett economic gain are identified and understood for roll-out in. 

4.3 Recommendations for conservation and restoration of Laos’ water estate  

Growth in the Laos water economy has been facilitated by the nation’s abundance of water 
resources; however, signs of challenges are emerging: Deforestation, land degradation and soil 
erosion; water pollution; reducing sediment loads and bank erosion; dwindling fish catches; 
diminishing fertility on floodplains; and nascent tensions on transboundary water use are all 
emerging as issues that need a cohesive management response. 

 
18 Often termed ‘grey’ and ‘green’ infrastructure respectively. 
19 Norway and the United Arab Emirates have two of the world’s best performing sovereign wealth funds, while other developing countries 
like Angola, Kazakhstan, and Guyana have also began to explore this measure. In Europe and North America, flood and storm insurance 
protects about half of assets that are damaged each year significantly alleviating the devastating impacts of floods and storms on human 
settlements. 
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− Over the past 30 years Lao PDR has lost 1,247,000 ha of forest due to land clearing, 
these changes are altering the delicate balance between run-off and sedimentation that 
governs the productive hydrological cycle of Lao PDR 20.  

− Since the 1990s, the hydrologic alteration in central and southern Laos has reached 
17-37% of mean annual run-off. 

− In the same period, the existing levels of ecological fragmentation is significant and 
expected to increase under future reservoir development scenarios: 

 Fragmentation of sediment transport has exceeded 80% for the Mekong 
mainstream zones and this threshold will also be reached for zones N1, C1, S2 
with future planned projects. 

 Fragmentation of long-distance and local fish migrations will exceed 80% 
under future planned projects for all reporting zones of Lao PDR except N4. 

A key strategic priority for water management in Lao PDR should  be to protect and strengthen the 
underlying processes and characteristics of Laos’ rivers to ensure the social, economic and 
ecological benefits of water resources are safe-guarded for future generations and long-term 
prosperity of Lao society. 

4.3.1 Institute an intact rivers policy to safeguard ecologically significant basins 

In Lao PDR there is an important hydro-ecological distinction between those river basins in Lao PDR 
which remain in near-pristine condition and those river basins where development and utilisation of 
the basin’s water resources have already had significant impact on the processes and functioning of 
the system at the basin-scale and where the economic dividend of development makes a significant 
contribution to the national economy. This distinguishes the river basins of Lao PDR into ‘intact’ 
rivers and ‘working’ rivers. An intact river is a river that flows freely without significant human 
disturbance, barrier or hydrological alteration from its mountain source to its confluence with the 
Mekong. As connectors in the landscape, intact rivers facilitate important basin-wide processes 
cycling water, nutrients, ecosystem building materials (i.e., sand and clay), and transporting aquatic 
biota between upland mountains and lowland floodplains. This cycle of exchange is one of the 
dominant drivers for the high levels of biodiversity and productivity of Lao’s river basins. Since the 
mid-90s the pace of development in hydropower, mining and to a lesser extent irrigation has seen 
several river basins function as working rivers, which can be defined as rivers experiencing 
significant levels of alteration and fragmentation to the hydroecological functioning of the river 
sacrificed in exchange for a national economic dividend. 

The national water strategy should promote a process of assessment to assign ecological value for all 
rivers in Lao PDR and identify critical river basins of highest ecological value. For these intact rivers the 
state should ensure the development of the regulatory, institutional and management tools to implement 
an intact rivers program which safeguards these high priority rivers from any development that can 
affect the basin-scale functioning of the river system. A rapid screening based on geo-spatial analysis of 
existing data indicates that the majority of Laos’ medium and smaller size river basins and some of the 
large ones remain intact exhibiting near pristine conditions and there is the potential for designation of 
intact rivers in 11 of the 12 reporting zones (all except C1) (Table 3)21.  

 
20 FAO. 2020. Global Forest Resources Assessment 2020: Main report. Rome 
21 The preliminary definition is based on the findings of the rapid eco-hydrology and surface water resources assessment which quantified, 
for all 62 river basins in Lao PDR, parameters such as: seasonal water availability; sectoral water use (irrigation, water supply, 
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These rivers sustain ecological processes 
that are important within the catchments they 
rise and flow but cumulatively also play an 
increasingly important role in maintaining 
function and health of the Mekong, Red and 
Ma-Chi River systems as a whole. Many of 
the large tributary catchments in Lao PDR 
and most tributary rivers in other Mekong 
countries have already experienced a 
significant degree of alteration which has 
emphasised the ecological importance of 
Laos’ remaining intact rivers. At the basin 
and the national scale, these intact rivers 
deliver important ecosystem services that 
underpin livelihoods of many cities, towns 
and villages; but they also play a vital 
economic role, for example sustaining a large 
and growing tourism & services industry in 
Lao PDR, which in recent years has emerged 
as one of Lao PDR’s largest economic 
sectors – approximately the same size as the 
agriculture and industry sectors combined 
(Box B). 

The national water strategy should promote a 
national investment in the protection of the 
high-value rivers and ecological features of the nation to secure local livelihoods, conserve biodiversity 
assets of global importance and promote the growth of key economic sectors that will facilitate Lao 
PDRs transition to a green growth economy, such as tourism and recreation and quality of life for Laos 
people. 

Although primarily an environmental protection measure, Lao PDR’s subsequent network of intact rivers 
will make important contributions to the national economy through the promotion of eco- tourism in 
these basins and will significantly contribute to the quality of life for Laos society by offering idyllic 
recreational opportunities. At the international level, the program of intact rivers will make a valuable 
regional contribution to the wider health of the Mekong River system and the integrity of downstream 
areas in the floodplains and delta of Cambodia and Viet Nam. This will support Lao PDR further enforce 
its commitment to the Mekong River Commission (MRC) 1995 agreement and efforts to minimise 
transboundary impacts between countries. In light of international obligations, the strategy should place 
a separate focus on the transboundary rivers of Lao PDR exploring the need for intact rivers 
designation on the Sekong mainstream(S2), headwaters of the Red and Ma-Chu Rivers (N4) and the 
Mekong mainstream in central and southern Lao PDR (M2, M3, M4). 

 
hydropower); flood risk; sediment loads; fish migrations; biodiversity areas and species; wetlands; floodplain areas; degree of regulation 
and degree of fragmentation of riverine system. 

 

Box B: Tourism – the ecological engine of the Laos 
economy 

As a landlocked nation surrounding by regional transport hubs of 
Thailand, China and Viet Nam, Lao PDRs tourism industry is 
based on the country’s ability to offer something distinct that 
attracts tourists to ‘add-on’ a stop in Lao PDR. 
 
For Laos, this distinct feature is the diverse, pristine forests, 
wetlands, rivers and plains of the nation fundamentally linking 
the economic prosperity of the tourism sector to the health of 
Lao’s ecosystems. Statistics from the Department of Tourism 
Development estimate that 80% of the visitors to Lao PDR come 
for eco-tourism activities and to witness the way of life of Lao’s 
diverse ethnic communities. 
 
Given Lao’s diverse landscapes, the eco- tourism products are 
also diverse. In Northern Lao PDR, tourists come for trekking, 
forests and a window into the life of ethnic minorities. In Central 
Lao PDR, the karst formations of caves and limestone are the 
main attraction; while in southern Lao PDR, the vast network of 
wetlands, islands and waterfalls are the main attraction. 
 
In total there are 1,916 natural and cultural tourist sites in Lao 
PDR. With tourism accounting for 47% of national GDP in 2014, 
the health and integrity of these eco-tourist sites are 
fundamental to a healthy national economy. 
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Table 3 - Potential intact and working river basins of Lao PDR: working rivers are shown in PINK; potential Intact Rivers are shown GREEN. For working rivers 
management measures will prioritise development and protection measures will be targeted on specific high-value ecological assets (e.g., a wetland or eco-tourist site); for 
Intact rivers the basin-wide integrity of the river will be actively maintained through a prioritisation of protection measures and an avoidance of development measures that 
compromise this agenda. 

 
 
 

zone High-value intact rivers Economically productive working rivers 

N1 • Nam Xeuang (RB11) • Nam Ou (RB1) 
• Nam Khan (RB8) 

N2 • Nam Pho (RB16) 
• Nam Beng (RB20) 
• Nam Ngum Xayya (RB24) 
• Nam Ngam (RB28) 

• Nam Tha (RB7) 

N3 • Nam Huong (RB15) 
• Nam Phuon (RB21) 
• Nam Poui (RB 25) 
• Nam Heuang (RB22) 
• Nam Sang (RB 30) 
• Nam Mi (RB 33) 

 

N4 • Nam Neung (RB 10) 
• Nam ma (RB 12) 
• Nam Xam (RB 14) 
• Nam Mo (RB 18) 
• Nam Lam (RB 31) 
• Nam Niam RB 41) 
• Nam Sim (RB 52) 

 

C1  • Nam Ngum (RB 4) 
• Nam Ngiep (RB 13) 
• Nam Xan (RB 19) 
• Nam Mang (RB 23) 

C2 • Xe Bang Fai (RB 6) • Nam Theun – Nam Kading (RB5) 
• Nam Hinboun (RB 17) 

S1 • Xe Bang Hien (RB3) 
• Xe Bang Nouan (RB29) 

• Xe Don (RB 9) 

S2 • Se Kong (RB 2) • Xe Kaman (Se Kong tributary) RB2 

Mekong 
mainstem 

• M1 
• M3 
• M4 

• M2 
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4.3.2 Restore the health of Laos’ working river basins  

For many of Lao PDR’s rivers, the development of water infrastructure has been a prominent feature 
over the past two decades. These measures have altered the longitudinal and lateral hydrological 
processes that connect the river basin and their floodplains; however there has been an important 
national dividend from these efforts as contributions to the electricity and agricultural sector in particular 
have played a key role in Lao PDRs economic success. The Nam Tha, Nam Ou, Nam Ngum, Nam San, 
Nam Ngiep, Nam Theun, Xe Set, and Xe Kaman are amongst the most developed river basins in Lao 
PDR based on existing or under construction water- infrastructure projects. 100% of all existing and 
under construction hydropower projects and much of the irrigation infrastructure are in these basins. 

The economic dividend from these working river basins is important for the long-term prosperity of Lao 
PDR and the water strategy should promote efforts to get more out of this infrastructure (Section 4.2); 
however, at the same time the remaining water-ecosystems within these catchments are of elevated 
importance to retain the river’s functioning at the basin scale; and are therefore a focus for restoration 
and conservation. 

This paper recommends the restoration of ecological processes and values in the working rivers of Lao 
PDR, rehabilitating key habitats maintaining/re-establishing viable populations of critical native species 
and the integrity of ecological communities through their range across floodplain, wetland, and riparian 
landscapes. The outcome of restoration is of significant environmental benefit but there are also socio-
economic benefits as well – the livelihoods basis of rural communities will become more secure and 
many tourist sites suffering from the effects of reduced environmental quality will also be restored, re-
invigorating local economies. 

This effort in restoration is based on the utilisation of a number of management initiatives that have 
emerged as global best-practice: establishment of environmental flow management regimes; pollution 
management; environmental off-sets and ecological co-management. 

Establish environmental flow management regimes. Environmental flows can be defined as: “…the 
quantity, timing and quality of water flows required to sustain freshwater and estuarine ecosystems and 
the human livelihoods and well-being that depend upon these ecosystems” (Arthingon, 2018). This 
includes managing flows to sustain the physical integrity of river-floodplains, water-dependent species 
(e.g., fish, birds, riparian trees), ecological processes (nutrient and energy flow), ecosystem goods and 
services from which people benefit (e.g., water purification, fisheries production, tourism values), and 
cultural and spiritual values. 

Environmental flow assessments evaluate how much water the river needs, to sustain natural values 
and processes, recognizing that the environment is a legitimate and essential user of water. 
Importantly, an environmental flow is not simply a fixed allocation delivered, for example, as a minimum 
daily flow, but acknowledges that key attributes of the flow regime (e.g., magnitude, frequency, timing, 
and duration of particular flow events, sediment transport) are also ecologically important (Poff, 1997). 
Environmental flow assessments are, therefore, an important step for decision-makers to evaluate 
trade-offs among other, often competing, users of water (e.g., for agriculture, hydropower, urban supply, 
and industry) (Arthington, 2012). 

The national water strategy should promote a holistic interpretation of the requirement of minimum 
flows, enshrined in the National Law on Water and Water Resources. In the Laos context, minimum 
flows are not appropriate or effective in maintaining ecological processes and the NWMS promotes 
establishing environmental flow management regimes for the intensively utilised river basins of Lao 
PDR that are cognizant of the unique ecohydrology of flood-pulse systems. This is of particular 
importance for the river basins currently experiencing higher levels of water infrastructure development 
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such as, C1, N1, C2, and the Xe Kaman River in S2. Restoration of environmental flow regimes will be 
critical in maintaining ecosystem services in these basins for the benefit of both local livelihood and eco-
based economies such as tourism. 

Once established e-flow regimes will become the organising principle governing the scope and nature 
of future development and conservation efforts – providing a framework for optimising multiple-uses, 
cascade development, water allocations and conservation simultaneously. Within the planning-cycle the 
strategy should focus on defining the environmental flow regimes and piloting their integration into river 
basin plans for a selected three working river basins. Future cycles should then follow up to complete 
the legal, regulatory and institutional basis for entrenching e-flows as the organising framework for 
balancing water, food and energy security objectives and achievement of water-related SDGs. 

Pollution management. Water-borne pollution is a small but growing localised issue in Lao PDR. 
Growing urban centres and industrial parks are increasingly loading river systems with untreated 
wastewater; poor water management on mine-sites have caused hazardous materials to contaminate 
surface and ground water, while increasing use of pesticides and fertiliser on commercial farms are 
loading local river channels with excess nutrients and chemicals. Often the issues associated with 
pollution can be short-lived events experienced in the immediate vicinity of the pollution source before 
dilution effects ameliorate the situation. However, socio- economic trends witnessed in Lao PDR and 
reinforced in the targets of the 8th NESDP point to growing populations, a greater share of commercial 
agriculture, industry and resource exploitation in the national economy all of which will aggravate the 
pollution issues. 

This paper recommends a proactive approach to pollution management which seeks to establish in the 
short-term the institutional capacity and technical tools to manage the issue before it achieves wide-
spread national significance. This will start with a comprehensive assessment on the sources of 
pollution and status and trends of water quality. This assessment should review the global experience 
with water quality report cards to ensure that the findings of the assessment are compressed into 
simple, informative, pictorial summaries that serve as effective communication products for government, 
public and private sector stakeholders. In addition, the water strategy should promote the development 
and implementation of strengthened pollution regulations which shift pollution management towards a 
system of licensing and strict monitoring and control on polluting activities. This will integrate market 
forces into future pollution management efforts and provide greater accountability and stewardship for 
potentially-polluting actors. 

Efforts to control pollution could be complemented by the development of a water quality management 
plan which establishes clear go/no-go zones for polluting activities, river-specific acceptable thresholds 
for effluent discharge, monitoring and reporting obligations for polluters as well as economic and 
technological incentives for improved wastewater treatment prior to discharge. These measures will 
support Lao PDR meet its obligations under SDG 6 to reduce pollution through the elimination of 
dumping and hazardous waste and halving the percentage of untreated wastewater. 

Institute environmental off-sets. In some cases, specific development initiatives are of such high-
national economic importance and adverse environmental impacts are not sufficiently severe that the 
adverse environmental and social impacts do not warrant cessation of the proposed development. 
Under these circumstances this paper recommends improving the triple- bottom line outcome of the 
project by employing environmental offsets, through which part of the economic benefits of the 
development are used directly to meet conservation targets in other areas, preferably within the same 
river basin. 

A national environmental off-set program would be informed by the scientific assessment of high value 
ecological areas and would require an expansion to the mandate and operations of the Environmental 
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Protection Fund (EPF) to facilitate. A clear set of criteria will need to be established as to when adverse 
environmental and social impacts cannot be avoided and then integrated into the national 
Environmental Impact Assessment (EIA) process and equally clear regulations on the size, 
disbursement, and management of the environmental offsets. 

Conserve water-ecosystems. For those river basins not deemed of high-value for an intact rivers 
program, the water strategy should target conservation and restoration measures for specific high-value 
habitats and features of the basin’s water-ecosystem with dedicated sections targeting their 
conservation included in all river basin management plans. In the context of highly altered river basins 
(‘working rivers’) the importance of these remnant habitats is amplified as the last refuge for ecological 
functions and processes.  Efforts to conserve remnant water-ecosystems should be of highest priority 
and serve to maintain viable populations of rare and threatened aquatic species and integrity of 
ecological communities throughout their range within wetland, floodplain, riparian and in-stream 
ecosystems.  

Water-ecosystem co-management plans will also be an important tool in these efforts and will focus on 
specific wetland and groundwater assets providing a local-level expression of the broader, national 
thematic plans. Since 1993/94 Lao PDR has been implementing co-management of forests and 
fisheries in National Biodiversity Conservation Areas (NBCAs) and Southern Lao PDR 
(Southammakoth, 2000a). Natural resource co-management is a cooperative and participatory process 
of regulatory decision- making and management lead by representatives of the local communities living 
in the vicinity of the environmental resource but also involving user-groups, government agencies and 
civil- society. It is a form of locally-led environmental stewardship that seeks to exploit the synergy 
between the conservation interests of ecosystems and the livelihood interest of local communities, 
which are closely aligned because of the continued strong importance of ecosystem services to the 
livelihood-basis in Lao PDR (especially in rural communities). The remote, low-density populations of 
Lao PDR make co-management approaches an effective and valuable tool for conservation-based 
livelihood improvement. 

Although approaches to co-management vary significantly, even within Lao PDR, there are three critical 
elements for the approach to be successful ((Southammakoth, 2000b): (1) local communities must be 
allowed incentive and an economic stake in the natural resource for management to be sustainable; (2) 
the development and implementation of the management plan must be bottom-up and participatory; 
and (3) the management stakeholders committee must be granted local, regulatory authority and 
government support to enforce the management measures agreed (for example fish conservation 
zones, bans on certain kinds of fishing or fishing during certain seasons). 

The NWMS promotes the development of co-management approaches to the restoration and 
conservation of key ecological habitats in the working river basins of Lao PDR, including floodplains, 
wetlands, riparian zones, in-channel features (islands, deep pools, fish breeding/feeding grounds), 
forests, headwater springs and groundwater dependent ecosystems. This involves local government 
facilitating establishment of a local management body; undertaking of ecological and community 
surveys; development of an agreed management plan; monitoring and implementation of the plan; 
conservation education and awareness raising; establishment of a management information system 
and convening multiple management groups for sharing of lessons learnt and successes. 

Develop thematic management plans for key ‘black-box’ water resource features (wetlands and 
groundwater). Two keystone features of water resources in Lao PDR are critical but are currently 
crippled by poor system understanding, these include the wetlands and groundwater aquifers of Lao 
PDR. Given the importance of these features to the ecological and livelihood basis of Lao PDR, their 
preponderance throughout most river basins of Lao PDR, and following the precautionary principle, the 
water strategy should promote the development of dedicated groundwater and wetland management 
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plans to be developed in parallel to the efforts to fill data gaps and improve the evidence base. These 
management plans should consolidate what is understood of these systems and then develop a 
strategy and workplan for safeguarding these systems to ensure their protection as well as develop 
mechanisms that facilitate effective implementation of the workplan with collaboration between sector 
line-agencies. These thematic plans should be national— level plans based on an inventory of all 
wetland assets and groundwater resources. The management plans should be clear on the aims and 
targets but flexible on activities such that new planning-relevant information on wetland and 
groundwater systems can be integrated into other planning initiatives such as river basin plans. 

4.3.3 Build an evidence base for informed, sustainable water resources 
development 

The Greater Mekong Region (GMR) including Lao PDR has the second highest level of aquatic 
biodiversity in the world (WWF, 2014), with fish diversity of the Mekong River being three times greater 
than the Amazon River (MONRE, 2016). This immense wealth of biodiversity underpins the livelihoods, 
cultural traditions and food security for 80% of people in the GMR providing fish and protein for people, 
fertilising the large flood plains of the region’s river systems, providing the raw materials for industries, 
towns and cities and buffering these human settlements from floods and droughts (WWF, 2004). In Lao 
PDR alone, fish and other aquatic products (OAPs) are estimated to be worth more than 100million 
USD per year (MONRE, 2016). However, the hydro-ecological systems are still poorly understood. 
Between 1997 and 2014 an average of three new species each week were discovered in the Greater 
Mekong region, totalling more than 2,200 new species during the period (WWF, 2015). The scientific 
effort to identify new species is ongoing and continues to uncover a growing wealth of ecological assets 
and services of local, national and global importance. 

The national water strategy can promote a strengthening of the knowledge base of the rivers, wetlands, 
lakes and forests that form the hydro-ecological system of Lao PDR, with an emphasis on developing 
new planning-relevant information. Planning-relevant information prioritises scientific information on 
those processes and characteristics of river systems which help to understand the positive and negative 
implications of our management actions. This information will provide an integrated baseline against 
which the effectiveness and impact of development can be measured. Building the evidence base for 
planning also involves building capacity of government officials at the national and sub-national level to 
carry out and supervise baseline and other assessment methodologies. 

Benchmarking water resource condition. Sustainable water resource development requires that 
decisions on the use of water resources is informed and that decisions are supported with a robust 
evaluation of the trade-offs and implications for other sectors and up/downstream users. The water 
strategy requires comprehensive, quantified, and scientific benchmarking of the status and conditions of 
water resources, including comprehensive mapping of water resources status and conditions in each 
river basin; identifying the environmental, social, cultural and economic assets at risk from deteriorating 
catchment health; and benchmarking trends in condition to inform target setting. A key element in 
baseline benchmarking is the development of a comprehensive national surface and groundwater 
resources assessment that will serve as a baseline reference for water management decisions. This 
process of benchmarking is cyclical and will require regular (~5 yearly) updates on the status and trends 
of benchmarks so that water resource management targets evolve in response to evolving trends in 
benchmark conditions. 

The baseline/benchmarking process also needs to communicate with a wide stakeholder base, so 
efforts should be made to tailor communication products specifically to stakeholders (for example, 
scientific reports, policy maker summaries and visual river basin report cards for public consumption). 
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Monitor and evaluate the successes, challenges and impact of water resources management: 
Sustainable water resources management must be accountable and capable of iterative learning from 
past management actions. An integral part of building a robust evidence based for management 
planning is the development of a simple, impact-focussed monitoring and evaluation framework (M&E) 
that tracks and analyses the successes and challenges of water management actions against the 
system benchmarks. This helps identify what works and what needs improvement so that there is 
systematic improvement and enhanced attainment of environmental, economic and social outcomes. 

Fill information gaps. The benchmarking and iterative learning recommended in this paper would 
require solid system-scale understanding of the hydro-ecology of Lao’s rivers. For many areas of Lao 
PDR, this information is not available. The water strategy should improve networks for water monitoring 
stations to track surface and ground water quality and quantity. Upgrading the hydro-meteorological 
network will ensure that benchmarks and baseline understanding is quantified.  

Strengthen capacity in system-scale sustainability screening tools. For many water-sectors, 
development follows a project-focussed trajectory with decisions being made at that project-level. 
Recognising the interconnectivity of river basins, the national water strategy should promote system-
scale planning for water resource development elevating decisions above project-specific impacts to 
establish targets for development (e.g. targets for FDI, trade, electricity generation, food production etc) 
and then to explore portfolios of options that meet these targets with the optimal balance of social, 
environmental and economic outcomes.22 These system-scale planning approaches are designed to 
holistically maximise the social, environmental and economic outcomes from development and can be 
achieved by strengthening capacity and use of a number of tools, including Strategic Environmental 
Assessments (SEAs), Cumulative Impact Assessments (CIA), environmental and social safeguard 
frameworks, as well as new computational modelling efforts in multi-criteria optimisation under 
uncertainty. They also require improved modalities for collaboration between sectors to jointly 
implement technical and environmental assessments so that different technical options of achieving the 
same target are considered. For example, Lao targets for regional electricity trade should not only 
consider hydropower technologies, but also non-hydro renewables such as solar, wind and biomass, 
which would require collaboration between a number of government agencies. 

4.4 Recommendations for improved coordination and  effective, phased 
implementation of IWRM in Lao PDR 

Lao PDR has a well-established development planning process that involves all sectors of government. 
At the highest level the National Socio-economic Development Plan (NESDP) establishes the 
framework, over-riding direction and targets for the national development agenda. Each sector-line 
agency then picks up on the orientation of the NESDP and develops its own, more detailed, national 
sector development plan with supporting implementation plans at the sub- national and project level. 
Recently this development planning process has also begun to emphasise environmental and cultural 
preservation outcomes to be achieved through the same sector-based modalities. 

With water at the heart of the Laos economy, growing populations, dynamic economies and increasing 
levels of development mean that the growing economic use of water resources by multiple sectors for 
multiple objectives is creating an increasingly complex management environment, and an emerging 
suite of trade-offs between cultural, economic and ecological uses of water. With existing sectoral 
development planning focussed on sector-specific objectives there are limits to how effectively cross-

 
22 For example, the project-based portfolio of existing and under construction hydropower in the Mekong Basin will produce ~140,000 
GWh/yr whilst reducing sediment load of the Mekong River to 55 Mt/yr; a system-scale planning approach identified a different portfolio of 
projects that could generate the same quantum of electricity but allow for a sediment load of 105Mt/yr, greatly improving the environmental 
outcome associated with the target of regional electricity generation. See Schmitt, R., Bizzi, S., Castelletti, A., Opperman, J. J., & Kondolf, G. 
M. (2019). Planning dam portfolios for low sediment trapping shows limits for sustainable hydropower in the Mekong. Science 
advances, 5(10), eaaw2175. https://doi.org/10.1126/sciadv.aaw2175 . 

https://doi.org/10.1126/sciadv.aaw2175
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cutting issues and trade-offs can be addressed by this process. Planners from one sector are making 
decisions on the use of water resources which are increasingly affecting the opportunity and risk for 
other sectors, exacerbating conflict and planning tensions between sector agencies. 

Around the world many countries have and are experiencing similar challenges of coordinating and 
integrating planning processes for water resources. Based on the understanding that the use of water 
resources creates an inherent inter-dependency between water-related sectors, integrated water 
resources management (IWRM) has become best-practice for how governments manage water 
resources and the river basins through which they flow. IWRM is “…a process which promotes the co-
ordinated development and management of water, land and related resources, in order to maximize the 
resultant economic and social welfare in an equitable manner without compromising the sustainability of 
vital ecosystems” (GWP, 2000). 

Inter-dependency in water resources is constrained by the hydro-physical unit of the river basin. Within 
a river basin the hydrological cycle connects the availability, flow, infiltration and accumulation of water 
through the catchment’s drainage network of streams and rivers. Through these processes all water 
users within the same basin, whether environmental, cultural, or economic, share a common, finite and 
variable resource-base. Implementation of IWRM, therefore, requires a common, unified, planning 
framework which is capable of integrating all water users sharing the resource into a systemic, inclusive 
and accountable planning process to ensure that decisions on who, where, when and how users’ 
access and use the water resources is as sustainable and equitable as possible. River Basin 
Management Planning (RBMP) is a widely used process that achieves this outcome (see for example, 
Pegram et al, 2013).  

An over-arching goal of the national water strategy should be to initiate an effective RBMP process 
covering all river basins in Lao PDR, that improves the social, environmental and economic outcomes 
associated with how water and water resources are used. Through the engagement of stakeholders 
and the agreement on shared strategic outcomes and targets this RBMP process will coordinate, link 
and cross- pollinate with the existing sector development planning process, so that the desired 
improvement in managing trade-offs is achieved without impinging on the mandates and authorities of 
sector agencies. 

The RBMP process adopted should follow the best-practice recommendations summarised by a joint 
collaboration between ADB, UNESCO, WWF and the Chinese General Institute of Water Resources 
and Hydropower Planning Design (GIWP) (Pegram et al, 2013). This best-practice guideline does not 
see basin planning as a resource optimisation task, rather it defines strategic basin planning as “… a 
coherent, multi-disciplinary approach to manage basin water resources and their uses in order to 
identify and satisfy social, economic and environmental priorities” (Pegram et al, 2013). 

The approach should focus on the sustainability, cohesion and compatibility of sector development 
planning. It does not replace those sectoral planning processes. It should focus on the key issues, 
opportunities and trade-offs that cut across sectoral plans but typically have a strong influence on the 
‘big-picture’ outcomes of development efforts.  

To complement this process of informing the sector-plans, the national water strategy should prioritise 
the establishment of the institutional, regulatory, coordination, financing and consultation mechanisms 
for an effective, integrated and inclusive river basin management planning process that covers all river 
basins in Lao PDR. 

4.4.1 Roll out river basin plans  



 

 

COORDINATION, CONSERVATION AND CONSOLIDATION: A POSITIONING PAPER FOR 
THE LAOS NATIONAL WATER RESOURCES MANAGEMENT STRATEGY 47 

  

Develop a practical, robust, inclusive process for River Basin management Planning. For basin 
planning to be effective in Lao PDR, there must be consistency in the approach and scope of how 
individual basin plans are developed. The NWMS should promote the development of a standardised 
approach to RBMPs based on the development of a Decree on River Basin Management as required in 
the National Law on Water and Water Resources. The decree will define the principles, regulations, 
methodological approaches and measures relating to management, monitoring and inspection of the 
catchments of Lao PDR to ensure development planning within each catchment responds to the needs 
of local livelihoods, ecological health and national socio-economic development; and, importantly, 
ensure a consistency and minimum standard across all RBMPs. 

The decree would provide the regulatory basis for basin planning and should also be supported by: (i) a 
practical guideline which outlines the approach to their development, and (ii) case-study examples that 
build capacity and facilitate implementation of the articles and scope of the Decree. 

Develop coordination mechanisms. Basin planning requires cooperation, dialogue and agreement 
between water management stakeholders at the national level (i.e., sector line-agencies), sub- national 
level (i.e., provincial, district and village authorities), with the public (i.e., village representative groups, 
affected stakeholders, and civil society organisations) and the private sector (i.e., developers). Such 
coordination requires an institutional mechanism and engagement platform with the authority, budget 
and capacities to convene and facilitate an inclusive process of RBMP development. While there has 
been some experimentation in Laos with River Basin Committees/ Organisations23, national roll-out of a 
systematic, inclusive coordination mechanism with a legislated mandate is new. 

The water strategy should promote the establishment of a River Basin Management Coordinating 
Committee (RBMC) at the central and basin levels. The first step would involve a global review of 
existing river basin organisations to identify institutional and functional elements most suited for the 
Laos context. Recommendations from the review process should be presented to relevant water 
management stakeholders in Lao PDR for discussion comment and the distillation of a proposed 
organisational structure. The proposed structure should detail the regulatory reform required to 
empower the organisation; clear roles and responsibilities; process of appointment to the organisation; 
and detailed guidelines on the approach the organisation will take in terms of making decisions, 
involving stakeholders, reporting on activities, building team activities and raising awareness. 

In addition, the water strategy should promote a distinction in the RBMP process for 
transboundary/international rivers, including the Mekong mainstream, the Sekong, the Nam Ma, Nam 
Sam and the smaller headwaters of the Ma-Chu and Red River basins. For these transboundary rivers, 
coordination structures for managing domestic areas should also be supplemented with some 
engagement and discussion with up and downstream countries, building on but enhancing, the existing 
modalities such as the Mekong River Commission (MRC). 

It will also be important for the NWMS to establish and utilise the offsets identified in Section 4.3 to 
provide financial stability for RBMCs. 

Involve local communities. The NWMS places special attention on inclusion of local communities. 
The RBMC should find practical and empowered ways to involve representatives of local communities 
in the decision making and implementation processes of the committee. In doing so the NWMS should 
find niche mechanisms and processes to pilot and demonstrate the value of moving local community 
involvement beyond ‘informing’ and ‘consulting’ and towards ‘involving’ and ‘collaborating’ (Figure 6). 

 
23 For example, some large hydropower projects have established variants of river basin committees to manage landuse and soil erosion in 
contributing catchments of their reservoir, and a recent World Bank regional project has explored options for setting up River Basin 
Organizations in Lao PDR, Viet Nam and Cambodia. 
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This will ensure that the RBMPs meet the NWMS’ principle of nett economic gain, support Lao PDR 
achieve its commitments to the SDGs, as well as improve the quality and breadth of management 
options assessed and enhance the degree of buy-in for management options. 

 

Image source: IAP2. 2014  

Develop the regulatory basis for effective implementation of RBMPs. In many countries the 
effectiveness of RBMPs and RBOs are undermined because the coordinating agency does not have 
the authority to enforce implementation of the plan. The National Law on Water and Water resources, 
and the suite of decrees it requires for IWRM-based water management make significant strides in 
establishing this mandate in Lao PDR; however, additional measures are needed. Once the structure of 
the RBMC and the Decree on RBMP are approved, a review of the legal and regulatory requirements to 
empower RBMC implementation should be conducted to identify the priority areas of reform. 

Develop river basin management plans. The national water strategy can advocate for a phased 
approach to implementation of the RBMPs. This will allow for learnings from the early plans to help 
improve the process and subsequent plans; and it also recognises that RBMPs are a cyclical process 
which would not be practical if all basin plans are required to be updated within the same year. 

Embed cohesive thematic plans into the RBMP. Thematic management plans are a mechanism 
which allows targeted, direct response for priority water management issues (Figure 7). These issues, 
such as environmental water, e-flows, water allocation and utilisation, groundwater, wetlands, climate 
change, floods and droughts, cut across both sector and river basin planning processes requiring the 
cohesion of a thematic plan to ensure they are addressed appropriately. Each of these thematic 
management areas should include a national level strategic expression that establishes, strategies, 
principles, coordination arrangements and modalities to link with sector and RBMP processes, followed 
by implementation-oriented sections in the RBMP as relevant for each river basin. The thematic plans 
are an issues-based approach to IWRM for those issues of strategic priority. They have a similar 
relationship to water management planning as the national sector development plans, they: (i) identify 
and prioritise the priority management issues relevant for the thematic area which informs RBMPs; and 

Figure 6 - NWMS approach to stakeholder engagement: River Basin Coordination Committees should at a 
minimum seek to “involve” local communities, civil society and the private sector. 

 



 

 

COORDINATION, CONSERVATION AND CONSOLIDATION: A POSITIONING PAPER FOR 
THE LAOS NATIONAL WATER RESOURCES MANAGEMENT STRATEGY 49 

  

(ii) provide a cohesive response to the thematic area across all RBMPs to ensure consistency in 
approach for the most effective outcome. 

Figure 7 - The relationship between river basin management plans and Thematic plans (e.g. wetland 
management plans) 

 

Image source:  (Pegram, et al, 2013). 

Develop financial mechanism for sustainability of RBMP process. Another key constraint that 
undermines RBMP processes in many countries is financial sustainability. Often RBMPs are developed 
and implemented with project-based development assistance financing which means that once the 
project is finished there are critical financial issues to maintain the process. The water strategy should 
require that financial mechanisms to ensure longevity of the basin planning initiative shall also be 
developed at the outset, drawing on the review of market mechanisms suggested in Section 4.2 (for 
example royalty fees and other benefit sharing mechanisms from water infrastructure projects). These 
mechanisms should be in adherence of the polluter and user pays principles and for sustainability 
should also be dependent on government-controlled sources of financing. Where possible national 
financing should also be leveraged to attract development assistance either via grant or loan 
mechanisms. 

4.4.2 Strengthen Laos’ commitment to international cooperation and 
transboundary management 

Geographically Lao PDR is positioned at the centre of the Greater Mekong Region. The Annamite 
Mountain ranges span the nation and make up the catchment divide for two of region’s largest rivers 
(the Mekong and Red Rivers) as well as a number of smaller rivers draining east through Vietnam. Four 
rivers within Lao PDR are considered international rivers. 
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The largest is the Mekong River whose mainstream 
passes for two thousand kilometres through Lao 
PDR and whose tributaries comprise 95% of Lao 
national territory, contributing more than 70% of the 
mean annual flow of the Mekong. Part of the Red 
River rises in Lao PDR in the Nam Lam River 
basin; while the Chu-Ma River basin has 
headwaters in the Nam Ma, Nam Xam, Nam 
Louang, Nam Niam, and Nam Sim river basins. In 
addition, the Sekong, a major tributary of the 
Mekong is also an international river in its own right. 

For the Red and Chu-Ma rivers, no agreement or 
organisational structure attempts to manage the 
transboundary issues of these basins at present. 
For the Mekong (including Sekong) efforts at 
cooperative transboundary water management 
have existed since the establishment of the Mekong 
Committee in 1957. In 1995 the countries of 
Cambodia, Lao PDR, Thailand and Vietnam signed 
the Mekong Agreement a constitutional framework 
that formally established the Mekong River 
Commission (MRC) (Browder et al, 2000). The 
agreement includes 42 articles that outline a 
framework for coordinated management of water 
resource development in the shared Mekong River 
Basin (Box C). 

Noting the spirit of regional cooperation that Lao 
PDR has embraced under the MRC and ASEAN 
agreements, the national water strategy should 
extend practical efforts at cooperation on water 
management issues with its riparian neighbours. 
During this cycle of planning, regional cooperation 
will focus on the downstream states of Cambodia and Viet Nam in the Sekong, Chu-Ma and Red River 
basins and efforts will seek to pilot initiatives that extend existing areas of nascent cooperation 
established under the MRC 1995 Agreement. In subsequent planning cycles the more complex Mekong 
mainstream should also be a focal point of transboundary cooperation. 

Ensure the MRC Basin Development Strategy (BDS) and other MRC planning documents remain 
aligned with the NWMS. As the peak sovereign strategy for water resources management in Lao PDR, 
the NWMS should be the guiding strategic document for Lao PDRs engagement with the MRC planning 
processes. Lao PDR will ensure that measures, approaches and recommendations included in the BDS 
are consistent with those endorsed and approved in the vision, principles and content of its own 
national strategy. 

Pilot mechanism for consultation with downstream states for the development of RBMPs on the 
Ma and Sekong Rivers. The Nam Ma and Sekong are two of the largest, non-mainstream 
transboundary rivers of Lao PDR. The national water strategy should promote the RBMC of these 
basins to pilot limited consultation with downstream countries on the options proposed in the RBMP, 
based on ‘informing’ and ‘consulting’24 with Cambodia (Sekong) and Viet Nam (Nam Ma). In addition, a 
recent effort by MONRE and MEM to undertake a Cumulative Impact Assessment (CIA) of development 

 
24 See Figure 6 for definition. 

Box C: The MRC 1995 Agreement – the main 
instrument of regional cooperation on the 
Mekong 
 
 
Main contents of the Agreement: 

> Agreement to cooperate in all fields related to 
water resources (Article 1) 

> Principle to “promote, support, cooperate and 
coordinate” water resource development which 
includes the requirement to formulate a non-
binding Basin Development Plan (BDP) (Article 2). 

> Protection of the environment, natural resources, 
aquatic life and ecological balance of the Mekong 
basin from harmful effects of development (Article 
3). 

> Cooperate based on the principle of ‘sovereign 
equality and territorial integrity” (Article 4). 

> Principle of ‘reasonable and equitable utilisation’ 
of international waters (Article 5) which was later 
(2003) expanded into the procedures for prior 
notification and prior consultation (PNPCA) for 
water development with the potential to affect 
other states. 

> Maintenance of natural dry season flows 
(Article 6A) 

> Maintenance of wet season flows to sustain the 
reversal of flow in the Tonle Sap (Article 6B) 

> Prevention of daily peak flows greater than natural 
conditions (Article 6C). 

> Principle to make every effort to avoid, minimise 
or mitigate harmful effects (Article 7). 

> State responsibility for damages caused to one or 
more other riparian countries (Article 8) 

> Freedom of navigation (Article 9). 
> Notification during emergency situations (Article 

10). 
> Design and establishment of the MRC comprising 

three arms of governance: the Council, the Joint-
Committee and the Secretariat (Articles 11- 33). 

> Approach for conflict resolution (Articles 34-35). 
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on the Sekong River provides an opportunity for Lao PDR and Cambodia to test the efficacy and 
feasibility of the new transboundary Environmental Impact Assessment (tbEIA) guidelines which is 
currently in draft form by MRC. Such a tbEIA should be a separate, follow-on initiative to the existing 
CIA. 

Promotion of an environmental flow regime program as a contribution to MRC maintenance of flow 
requirements. The MRC 1995 Agreement places maintenance of natural flow regimes as a clear priority 
function of the MRC. The article covers maintenance of dry and wet season flows as well management 
of flood peaks, but to date little progress has been made to convert the generic statements of the 
agreement into practical, actionable approaches. However, because of the Agreement’s focus on 
multiple temporal aspects of the annual flow regime, it is compatible with the approach to environmental 
flows advocated for in this paper. The national water strategy should promote disseminating the Laos 
approach and piloting of e-flows management to other MRC member states to progress the agenda of 
hydro-ecological protection of the Mekong River Basin. 

Strengthen the international framework for cooperation. In 1992, under the auspices of the United 
Nations Economic Commission for Europe (UNECE), the Convention on the Protection and Use of 
Transboundary Watercourses and International Lakes (hereafter the Water Convention) was adopted. 
In 1996 the water convention entered into force and since then almost all countries in the UNECE which 
share international waters have become party to it. The water convention is a framework agreement 
that strengthens transboundary water cooperation in the interest of preventing, controlling and reducing 
transboundary impacts. It is based around three pillars: (i) prevent, control and reduce transboundary 
impacts; (ii) ensure reasonable and equitable use; and cooperate through agreements and joint bodies. 
In 2003 the water convention was amended to allow accession by countries outside the UNECE region, 
and since 2016 all United Nations Member States can become party to the convention, making it an 
effective, proven and global, legal framework for transboundary cooperation. 

Within the current planning cycle, the water strategy should prioritise employing the Water Convention 
for three priority areas of transboundary cooperation on the non-Mekong mainstream, namely piloting: 

i. Transboundary environmental flows regime program. 

ii. Cooperative initiatives on agricultural water efficiency and drought management. 

iii. Cooperative initiatives on flood management and early warning systems. These 
areas would further Lao PDRs advancement on SDG6. 

Strengthening of multi-modal transport corridors. River navigation remains an important mode of 
transport for communities in Lao PDR and potentially for cargo. Large-scale inland shipping is 
constrained by the lack of access to a coastal port. The water strategy promotes the Dept. of Navigation 
strategy to link the Mekong waterways to a coastal port in central Vietnam by a road/rail link across the 
Annamite Mountain ranges at Savannakhet. Such a route would unlock the potential of water-based 
transport in Lao PDR, connecting commercial agriculture, industrial and other economic centres with 
the wide ASEAN region and beyond. 

4.4.3 Build staff and institutional capacity for river basin planning 

Implementation of the water strategy in general, and the RBMP process specifically, requires the 
adoption and effective application of a large suite of new techniques, processes and concepts. At the 
same time, the principles of IWRM call for these planning processes to be as inclusive as possible. This 
means that a wide range of stakeholders and water managers will be required to work successfully with 
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a lot of new techniques, and the success of the endeavour is largely dependent on whether 
stakeholders have capacity to do so. 

In addition, a successful RBMP process cannot be directed exclusively by central government, for the 
process to be equitable and cognizant of the specific issues and opportunities of a river basin, the 
process will require an active and leading involvement of the sub-national and local actors. 

Local participation is also a key element in the SDGs (6.8). An effective water strategy will require a 
focussed, strategic effort in building capacity of provincial and district actors across a range of RBMP 
related skills, as well as capacity building for national level stakeholders. 

The water strategy should focus on strengthening the capacity of national and subnational actors to 
implement the processes and techniques required for integration of IWRM into sectoral development 
planning and the RBMP process. 

Build national and sub-national capacity in integrated planning. Enhance capacity of personnel in 
the water resources sector at central and local level, ensuring they are capable to implement the river 
basin management plan and achieve the set targets; 

• IWRM concepts and issues 
• Community consultation 
• Gender integration and social inclusion (GESI) 
• Monitoring and evaluation of planning processes 
• Environmental and social impact assessments, safeguards, due diligence and 

performance evaluation of implementation of measures 
• Field surveys 
• Data collection and analytical techniques (e.g. baseline assessments, trend 

analysis, uncertainty analysis, hydrological modelling) 
• Awareness raising of relevant regulations, laws and management protocols 

These trainings should be tailored for specific stakeholder groups, differentiating between MONRE, 
national sector line-agencies, provincial authorities, local communities as relevant. 

Build institutional capacity. The RBMP will initiate a suite of new mechanisms, processes and 
consultation platforms. In order for this to be successful institutional capacity building is needed in 
government agencies, but also in universities, research institutes and the private sector. Capacity 
building should focus on effective management and oversight of all regulatory and management organs 
of the RBMP, covering legal, institutional, planning, management, financial, technical, consultation and 
communication skills. 

Build capacity in international and regional cooperation. As a land-linked nation, Laos’ river 
systems are intricately linked with up and downstream nations of the GMS. Effective RBMP will require 
strengthened capacity in the Government of Lao PDR to understand and engage with regional and 
international water cooperation measures such as the UNECE and the UN Water Courses Convention. 

Raise awareness and promote public engagement in river basin planning. Raise awareness, 
encourage gender mainstreaming and promote participation of public in river basin management for 
sustainability. The employment of village-level volunteers – either individuals or community 
organisations, would be an important part of this local level strategy. In addition to local-level awareness 
raising efforts, the water strategy should also promote the tailored awareness raising campaigns for 
World Water Day (22 March), National Water Day (11 October) and World Wetlands Day (2 February) 
to galvanise national understanding and support for specific strategic water issues. 
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Develop a library of guidelines and reference materials at the national level. As the focal point and 
lead for RBMP, MONRE should build a multi-media library of reference materials which can be used to 
supplement capacity building efforts. Initially this library would be based on materials drawn from 
international experience such as guidelines for best-practice; however, over time the M&E process 
attached to RBMP should also provide home-grown materials for the library drawing on pilots and case 
studies across all aspects of integrating IWRM into national and sub-national planning. 

Facilitate an Annual IWRM Technical Workshop on RBMP. As the Government of Lao PDR 
advances the agenda of implementing RBMPs, a community of practice will emerge amongst those 
national and sub-national actors involved in water management. An annual meeting/workshop would 
offer opportunities to take stock of progress and share lessons on success and challenges. This will 
enable peer-to-peer learning. 

4.4.4 Improve tools and information management systems 

Effective river basin management needs to be informed by accurate information on the water resources 
and river basins through which water flows (collectively referred to as ‘water data’). To date, water data 
collection is uncoordinated, patchy and typically not shared. A central tenement of the water strategy 
should be to modernise and improve water data collection and management to ensure water resources 
management is informed by robust, credible evidence bases. 

The water strategy should prioritise the modernisation and improvement of the tools and information 
management systems to ensure decision support systems are practical and robust. For effective river 
basin planning there are dozens of types of water data which can be measured by hundreds of 
parameters (Table 4); however international best-practice groups these into four main categories (BOM, 
2017): 

i. Direct measurements. 
ii. Inference from remote sensing (i.e., information products generated from satellites). 
iii. Estimation from models (i.e., outputs of hydrophysical, ecological, economic and 

others). 
iv. Administrative data collection (see data types,  Table 4). 

The water strategy  should advocate for improved collection, processing and management across all 
four. 
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Table 4 - Examples of the types of water and water resources data to be included in a water information 
system (Source: BOM, 2017) 

 

Improve and develop networks of water monitoring stations for enhanced records on the quality 
and quantity of surface and groundwater resources. For RBMPs to be accurate they need to be 
informed by high quality data on the water resources in each river basin. The water strategy should 
promote the upgrade and extension of the existing monitoring network to establish modern monitoring 
stations in all river basins. The identification of sites should be informed by other technical assessments 
which seek to set priorities based on conservation and development priorities (for example the National 
Environmental Water Report, the review of hydropower cascade potential, or the groundwater thematic 
management plan). The improvements to field monitoring should be supplemented by newly available 
remotely sensed (satellite) data which has improved significantly in recent years and can now provide 
detailed insights into the status and trends of water resources and river basin conditions. This improved 
monitoring network will directly support efforts for water resources bench- marking reports. 
Improvement to the monitoring network also includes expanding the type of parameters collected to 
also include the hydro-ecological and biological parameters which are consistent with the approved 
definition of water resources (for example, fisheries and sediment loads for examples are important 
monitoring parameters beyond the purely hydrological conceptualisation of water resources). 

Develop a national modelling platform capable of guiding practical management decisions in the 
river basins of Lao PDR. For many national efforts at river basin management, modelling platforms 
have become an important decision-making tool capable of strengthening understanding of baseline 
conditions and quantifying the implications of different management options. 

The water strategy should strengthen existing modelling capacity and efforts that have been undertaken 
at the national level (e.g., the World Bank supported Mekong Integrated Water Management Project) at 
regional (e.g. the MRC Decision Support System), and develop a water information system capable of 
integrating the four main data types (direct measurement, remote sensing, modelling, and 
administrative data) collected by multiple agencies into a coordinated system with standardised 
protocols and use agreements. The water information system should be designed to account for the 
following main elements: 
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• Establish a clear policy mandate for its successful functioning and coordination of sector- 
agencies. 

• Review and clearly identify the user requirement, with in the current planning cycle a strong a 
focus on the RBMP process. 

• Clear specification of the operating requirements, roles, responsibilities, and data quality 
standards. 

• A communication and dissemination strategy that maximises the use of the data resource for 
optimal planning, development and conservation management. 

• The design and implementation of a sustainable funding regime and business model to ensure 
the longevity of the system beyond any specific project financing utilised to establish the water 
information system. In line with the recommended ‘user pays’ principle, the design of the 
financial model should compare the merits of including a charge on commercial water users to 
cover water data collection and management. Transferring the cost of water data management 
onto the user of water, rather than the user water data is widely becoming international best-
practice base on the success of such measures in Australia and other countries. 

Establish a River Basin Technical Support Unit (TSU). The water strategy should promote the 
establishment of a TSU as operational unit within the national River Basin Committee tasked with the 
management of the water information system. The TSU should be led by MONRE technical agencies, 
but will also involve research institutes, universities as well as technical partners from international 
organisations. In addition to designing and maintaining the water information system, the TSU will also 
be responsible in generating guidelines, protocol and standards for data collection, processing and 
analysis. The TSU will play an important role in building sub-national capacity for the development of 
RBMPs, wetland management plans and other thematic plans by mobilising to the field and providing 
training and oversight to provincial and district level data collection as part of the extended monitoring 
efforts. The TSU will also make an important contribution to how MONRE coordinates with other sector 
line agencies on the collection, storage, sharing and dissemination of the water data. 

Develop an inventory of river basins. The Government of Laos has developed a classification system 
for the river basins of Lao PDR, identifying 62 large, medium and small river basins as well as the 
riparian zone of the Mekong mainstream. The water strategy should promote the use of the water 
resources information system to develop inventorised profiles of each river basin which systematically 
summarised maps and information on the hydrology, eco-hydrology, water availability, water use, land 
use and health of the river basin. Information on basin health should take into account water quality and 
sustainability of consumptive uses, as well as other environmental factors such as erosion, sediment 
delivery, aquatic ecological health, forest cover. 

Develop an inventory and eco-hydraulic framework for wetland monitoring. The water strategy 
should promote wetlands as the highest priority river basin asset in need of a dedicated thematic plan. 
The Wetland management plans will take stock at the national level of the status and trends in wetland 
systems, and this will need a dedicated monitoring effort focussed on the geomorphological, hydraulic 
and eco-biological functions and assets of wetlands25. At present there is insufficient data to support 
this process, and the water strategy promotes the development of a targeted monitoring program which 
will: (i) identify wetland areas, (ii) classify wetland areas, and (iii) collect sufficient environmental data to 
describe the status and trends in wetland functioning and assets. The monitoring program will require 
field activities but should also draw as much as possible on remotely sensed data where possible. It 
should also be supported by a clear description of mandates and responsibilities for the upkeep of the 
inventory distinguishing between national and subnational level; as well as the development of suitable 
protocols for data storage and dissemination as part of the water resources information system. 

Develop an Early Warning system for floods and extreme events. Floods are a natural 
phenomenon in the Laos landscape, driven by the nation’s highly variable hydro-climate. While 

 
25 See for example (NRC. 1995) for a description of the key monitoring elements needed for development of a wetland inventory 
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average, seasonal, flooding provides many benefits for both ecosystems and communities26 extreme 
floods have a devasting effect on human safety, infrastructure integrity and socio-economic activities. 
More recently, the challenge of managing extreme events is exacerbated by the proliferation of large 
water infrastructure which can induce man-made disasters or worsen natural extreme floods27. In 
response, there are ongoing efforts by the Government of Laos to develop a national Early Warning 
Centre (EWC) with the capacity to predict and trigger effective response to extreme natural and man-
made floods. The effectiveness of this centre is largely contingent on the quality of the monitoring 
system in place in the field. The water strategy should promote the development of a modern Early 
Warning System (EWS) framework and monitoring program capable of supporting the EWC assess 
potential flood events for effective, timely response. Such an EWS should be led and coordinated by 
government, however, in line with the ‘user pays’ principle, private sector operators responsible for 
building and operating water infrastructure will have an important financial and field monitoring role to 
contribute to the EWS. 

Develop a water data collection, processing and analysis capacity building plan. In order to 
support the development of a water information system and EWS, the water strategy should prioritise 
the development of a capacity building plan for the collection, review, analysis and storage of 
meteorology, hydrological, water quality and related eco-hydrological parameters needed to understand 
surface and groundwater resources. As part of the capacity building program, the water strategy should 
promote the development of a mechanism for exchange learning that coordinates capacity building with 
other sectors, but also explore the potential of twinning relationships with transboundary neighbours 
sharing the Mekong and Red River basins. 

Strengthen and customise sustainability screening tools for RBMPs. Lao PDR already has 
instituted a number of sustainability analysis tools, such as Environmental and Social Impact 
Assessments (ESIA), Strategic Environmental Assessment (SEA), Cumulative Impact Assessment 
(CIA), Environmental and Social safeguards (ESS), Environmental Monitoring Plans (EMPs) and 
Climate Risk and Vulnerability Assessments (CRVA). While these tools will retain their existing mandate 
and function to support primarily, project-level sustainability analysis, the water strategy advocates that 
MONRE develops a strategy to formally integrate these into the RBMP process, including the 
development of check-list and simplified, rapid screening tools. Information from these assessments will 
constitute important information to be included in the water information system and will also require 
training and capacity building on their utilisation by national and sub-national actors. Capacity building 
in the use of environmental assessment tools will also include a review of sector-specific tools which 
may be of benefit to how water resources are managed, for example, training and promotion in the 
development of mine-site end of life management plans will ensure that any legacy issues from post-
mine waste rock are effectively managed. 

 

5 Conclusions  
The recommendations outlined in Section 4 are summarised in Table 5. These recommendations are 
based on the key issues identified by the Laos water stakeholders (Section 3) as analysed by the 
Position Paper study team, in close consultation with Dept. of Water Resources (DWR). 

 

 
26 See for example, Lacomb et al (2016)  
27 Lao PDR has suffered three tragic dam breaks over the past 18 months, which has brought the issue of the safety of dam infrastructure to the 
highest response priority of the Government of Lao PDR. 
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Table 5 - Summary of recommendations for the National Water Strategy 

 
Principles 
 

 
Recommendations for the National Water Strategy 

 

Substantive principles 

1. Precautionary principle 
2. User-pays principle 
3. Polluter pays principle 
4. Principle of nett 

economic gain 
5. Multi-dimensional 

definition of water 
(more than just a liquid) 

6. Four pillars of water 
management 
(conservation, 
development, disaster 
risk management & 
institutional 
development) 

7. Coordinated approach 
Methodological principles 

 

1. Informed decision 
making 

2. Adaptive decision 
making 

3. Accountable decision 
making 

4. Inclusive & 
participatory decision 
making 

 

Recommendations 
for water 
infrastructure 
development and 
management 

Enhance the 
performance of 
water 
infrastructure  

Improve efficiency of irrigation infrastructure 

Improve longevity and resilience of water infrastructure (esp. reservoirs) 

Expand benefits for greater benefit sharing and introduction of multiple use of reservoirs. 

Invest in rural 
water 
management 

Accelerate universal access to safe & affordable water & sanitation 

Advance food security of rural communities (national food security strategy & investment in community water 
infrastructure) 

Bring market 
mechanisms to 
maturity 

Pilot market measures to improve benefit sharing (Sovereign wealth funds, new royalty mechanisms, PES, 
pollution charges, maintenance & recovery fees) 

Start the transition to licensing & water allocations (legislative basis for water rights & entitlements, water-use 
monitoring, estimation of sustainable yields) 

Explore market measures for flood & drought security (insurance, floodplain zoning, national asset inventory) 

Recommendations 
for conservation & 
restoration of 
Laos’ Water 
Estate 

Safeguarding 
hydro-ecological 
assets 

Intact rivers policy (scientific assessment & identification of intact rivers, regulatory & institutional basis and 
management tools for protecting ecologically valuable rivers in their natural, undisturbed state. 

Restore the 
health of Laos’ 
working rivers 

Establish environmental flow management regimes  

Pollution management 

Pilot environmental off-sets (scientific assessment of high value ecological areas, reform to the 
Environmental Protection Fund, reform to EIA process & regulations on environmental off-set program) 

Conserve remnant water eco-systems (water ecosystem co-management plans) 

Develop thematic management plans for key ‘black-box’ water features (wetlands, climate change and 
groundwater management plans) 

Build an 
evidence base 
for informed, 

Benchmarking of water resources conditions (baseline benchmarking & annual report cards) 

Monitor, evaluate and disseminate lessons from water resource management 
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sustainable 
water resources 
development 

Fill critical information gaps (upgrade of hydro-met & groundwater monitoring network, novel scientific 
assessment/research on sediments, groundwater, key hydro-ecological processes of laos rivers) 

Strengthen capacity in system scale sustainability screening tools (SEAs, CIAs, MCAs and optimisation 
studies) 

Recommendations 
for improved 
coordination and 
effective, phased 
implementation of 
IWRM 

Roll out river 
basin 
management 
plans (RBMPs) 

Develop a coordination mechanism for RBMPs 

Involve local communities in RBMPs (tools, guidelines and regulatory requirements for community 
engagement) 

Develop regulatory basis for RBMP implementation 

Phased development of River Basin plans 

Integrate thematic plans and sectoral plans into RBMPs  

Develop a financial mechanism for the sustainability of RBMPs 

Strengthen Lao’s 
Commitment to 
international 
cooperation & 
transboundary 
management 

Ensure the MRC Basin Development Strategy aligns with Laos National water strategy 

Pilot mechanism for consultation with downstream states during development of RBMPs on transboundary 
rivers (the Nam Ma and Se Kong) 

Regional promotion of environmental flow regime program 

Strengthen the international framework for cooperation (UNECE Water Convention and UN Transboundary 
water course convention) 

Strengthening multi-modal transport corridors and water ways trade 

Build institutional 
capacity for river 
basin planning 

Build national and sub-national capacity in integrated planning (IWRM concepts, community consultation, 
GESI, M&E, ESIA, field surveys, data collection & analysis) 

Build institutional capacity in the legal, planning, management, financing, technical and communication skills 
needed for effective RBMPs 

Build capacity in international/regional cooperation and negotiation 

Raise awareness and promotion of public engagement in RBVMPs 

Develop resource centre with guidance & reference materials on RBMPs 

Annual IWRM Technical Workshop on RBMP (take stock, review & share lessons learnt) 
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Improve tools & 
information 
management 
systems 

Improve & develop networks of water monitoring stations 

Develop a national modelling platform capable of guiding practical management decisions in the river basins 
of Lao PDR 

Establish a River Basin Technical Support Unity 

Develop a inventory of river basins 

Develop a wetland inventory & eco-hydraulic framework for wetland monitoring 

Develop Early Warning System for floods and extreme events 

Develop a capacity building plan for water data collection and analysis 

Strengthen & customise sustainability screening tools for RBMPs 
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Annex A – Classification of the River Basins of Lao PDR 
The Law on Water & Water Resources (the “Water Law”) classifies river basins according to 
three sizes28: 

 

• Large: river basins with catchment area > 4,000 km2 
• Medium: river basins with catchment area 1,000 - 4,000 km2 

• Small: river basins with catchment area < 1,000 km2 

The Department of Water Resources (DWR) has applied this classification to the river basins 
of Lao PDR, identifying 62 river basins (Table 6 ): 

 

• 14 Large river basins comprising 68% of the nation. 
• 19 medium river basins comprising 14.6% of the nation. 
• 29 small river basins comprising 5.6% of the nation. 

This classification covers 88.2% of the national area; an additional 11.8% is currently 
unclassified – predominately the Mekong mainstream and the small catchments that drain 
directly into the Mekong. 

 

For the purposes of the national strategy, these river basins have been grouped into 12 
zones which are used to organise how information in the strategy is reported. These zones 
are based on the broad North/Central/South zones that are commonly used in Lao PDR, and 
further divided based on hydro-physical features such as climate and ecozones and the 
following specific criteria: 

 

i. The Mekong River mainstream is treated as a separate set of zones, reflecting the 
international nature of the mainstream and the differing management processes it is 
under. 

ii. All small catchments, whether classified or unclassified, that border the Mekong 
mainstream have been grouped with the mainstream reporting zones, because they 
are considered to by hydrologically controlled by stream flow processes of the much 
larger Mekong mainstream. This includes two medium catchments (RB26 and RB27) 
that lie on the Mekong floodplain downstream of Pakse. 

iii. The Sekong (RB2) catchment (2nd largest) is identified as a zone in its own right, due 
to the transboundary nature of this catchment, which drains directly to Cambodia 
before entering the Mekong River at Strung Treng. 

iv. The headwaters of the Red River (RB12, 31, 52, 40, 41) which drain east to Viet Nam 
are also identified as a separate reporting zone, reflecting that these areas are part of 
an entirely different river basin. 

v. The reporting zones use the north, central, south zoning typically utilized in Laos 
masterplans, further dividing each of these to reflect varying climate regions and 
levels of development. 

 

 

 

 
28 Article 12 – Law on Water & Water Resources (2017) 
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Table 6 - Official River basins of Lao PDR 

 Large   Medium   Small  
ID Name % area ID Name % area ID Name % area 

 14 river basins 68.0  19 river basins 14.6  29 classified river basins 5.55 

       mainstream & unclassified 11.8 

1 Nam Ou 10.41 15    Nam Houng
  

1.23 34    Nam Feuang
  

0.35 

2 Xe Kong 9.54 16 Nam Pho 1.21 35 Nam Thon 0.33 
3 Xe Bang Hien 8.13 17 Nam Hinboun 1.05 36 Nam Kop 0.3 
4 Nam Ngum 7.15 18 Nam Mo 0.97 37 Nam Thahao 0.29 
5 Nam Theun-

Nam Kading 
6.29 19 Nam Xan 0.95 38 Nam Yuoan 0.29 

6 Xe Bang Fai 4.4 20 Nam Beng 0.89 39 Nam Lay 0.28 
7 Nam Tha 3.77 21 Nam Phuon 0.83 40 Nam Louang 0.26 
8 Nam Khan 3.15 22    Nam Heuang

  
0.81 41    Nam Niam

  
0.26 

9 Xe Don 3.04 23    Nam Mang
  

0.78 42    Nam Ton
  

0.24 

10 Nam Neung 2.92 24 Nam Ngum Xayya 0.77 43 Nam Don 0.22 
11 Nam Xeuang 2.77 25 Nam Poui 0.71 44 Houay Bang Lieng 0.21 
12 Nam Ma 2.6 26 Houay Khammouan 0.67 45 Nam Phaling 0.2 
13 Nam Ngiep 1.93 27 Xe Lamphao 0.66 46 Houay Sampoy 0.18 
14 Nam Xam 1.88 28 Nam Ngam 0.63 47 Houay Makhiao 0.17 

   29 Xe Bang Nouan 0.59 48 Nam Phouan 0.17 
   30    Nam Sang

  
0.51 49 Houay Xing 0.17 

   31 Nam Lam 0.49 50 Nam Keung 0.16 
   32 Nam Ma 0.45 51 Houay Touay 0.15 
   33 Nam Mi 0.44 52 Nam Sim 0.14 
      53 Houay Lamphong 0.13 
      54 Nam Gnam 0.13 
      55 Houay Xan 0.13 
     

  
 56 Nam Met 0.13 

     
  

 57 Houay Nam Loy 0.13 

      58 Nam Hang 0.11 
      59 Nam Ngao 0.11 
      60 Houay Kadian 0.11 
      61 Nam Sa 0.1 
      62 Houay Laok 0.1 
       un-classified small 

basins 
11.8 

 

N1 –  Northern Zone: The most northerly zone in Lao PDR, bordering China and Vietnam. 
The zone covers 16.5% of the national area and includes three large river basins, 
including the Nam Ou, Nam Khan and Nam Xeuang. Upland areas experience a 
mountain monsoon climate while lowlands are predominately tropical wet-dry climate, 
and the far north of the zone is the only area of Lao PDR experiencing a montane 
temperate climate. 

N2 –  Northwestern: The most westerly zone, N2 covers 7.3% of the national area and 
comprises one large river basin (Nam Tha) and four medium-sized left-bank tributaries 
of the Mekong between the Chinese border and the Nam Ou confluence (RB7, RB16, 
RB20, RB24, RB28). The zone is predominately hilly-subtropical. 

N3 –  Western: N3 covers 4.5% of the national area, predominately right-bank tributaries of 
the Mekong River that drain eastward between Luang Prabang and the start of the 
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Vientiane plain. The zone includes six small and medium river basins (RB15, RB21, 
RB25, RB22, R30, RB33) within the tropical lowlands of Lao PDR. 

N4 –  Northeastern: N4 covers 9.5% of the country and includes the six river basins which 
are not part of the Mekong River Basin. Three large rivers in this zone Nam Neung, 
Nam Ma, Nam Xa (RB10, RB12, RB14) join with the smaller rivers (RB18, RB41, RB52) 
form the headwaters of the Ma-Chu river system which drains eastward through the 
Viet Nam towards the ocean. The Nam Lam catchment (RB31) is a small area of Lao 
PDR within the Red River catchment. 

C1 –  Central: The central zone comprises 10.8% of the nation, includes the Xieng Khuoang 
Plateau and is bounded by the Annamite ranges in the east; the xx range in north and 
the Mekong River mainstem in the south. It includes the large Vientiane floodplain as 
well; two large river basins Nam Ngum (RB4), Nam Ngiep (RB13) and two medium 
basins (RB19, RB23). The majority of the zone experiences a variable tropical wet-dry 
climate. 

C2 –  Central Annamites: The Central Annamites zone includes the western slopes of the 
Annamites between Pakxan and Savannakhet comprising 10.8% of Lao PDR and 
including two large river basins the Nam Theun-Kading (RB5) and Xe Bang Fai (RB6) 
as well as the medium sized basin Nam Hinboun (RB6). Upland areas experience a 
high rainfall tropical monsoon climate while lowlands are predominately variable tropical 
wet-dry climate. 

S1 –  Southern Annamites: The Southern Annamites includes the most south-westard 
extension of mountains in Lao PDR and 11.7% of the national area. It comprises two 
large left-bank tributaries of the Mekong River, including the Xe Bang Hien (RB 3) and 
the Se Don (RB9) as well as the medium-sized basin Xe Bang Nouan (RB29). The 
climate is similar to the Central Annamites (C2) and an important zone for rural, 
agrarian society. 

S2 –  Sekong: The SeKong zone includes the headwaters for one of the largest tributary 
systems of the Mekong River, draining southward into Cambodia before joining the 
Mekong River near Stung Treng. Within Lao PDR the Sekong headwater zone (S2) is 
the second largest zone comprising 11.8% of the national area and the large Sekong 
river basin (S2) can be further divided into a number of headwater streams including the 
Xe Set. 

M1 & M2  – Upper Mekong mainstem & Middle Mekong mainstem: The northern most 
mainstream zones of the Mekong connects the Laos-Chinese border to Luang Prabang 
(M1) and Luang Prabang to Vientiane (M2). These zones are dominated by a 
heterogenous and dynamic geological setting which includes the Wang Chao fault zone 
and a fall along the river profile of ~300km over its’ ~1,000km length. This is the 
steepest section of the Mekong mainstem in Laos PDR and consequently, the river 
channel is incised into the landscape with significant meander in planform due to bed 
rock outcropping. Historically large sediment inputs from the Lancang River resulted in 
a network of silt terraces and sand bars 25m and 5- 10m respectively above the lowest 
bed-level throughout the two zones. Together with multiple deep pools, these terraces 
and sandbars are seasonal and shift position significantly from year to year, forming the 
basis for important wetland habitats in the zone where floodplains are few and limited 
only to the confluence with the larger tributary systems. The zone also comprises a 
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number of small river basins that drain directly into the Mekong mainstem (RB38, RB49, 
RB50 in M1; and RB30, RB39, RB56 and RB58 in M2). 

M3 –  Lower Mekong mainstem: The lower Mekong mainstem connects Vientiane to Pakse 
and represents a straightening and widening of the Mekong river planform as the river 
departs the foothills of the Himalayas and skirts the lowlands of the Annamite mountain 
range. The zone has a gentler fall of ~100-200m over a 600km stretch which is 
responsible for the widening of the channel. Large sediment inputs and the gentler 
channel gradient have created a predominately alluvial geomorphology with substantial 
deposits of sand stored within the bed and banks of the channel. These features create 
a vast network of in-channel islands, sand bars and deep pools that serve as ecological 
habitats and connecters for aquatic biota in the Mekong system. At the confluences of 
the left-bank tributaries, large alluvial fans comprises a series of floodplain 
environments important for both biodiversity and rural farming-livelihoods. 

M4 –  Siphandone: The Siphandone zone connects Pakse to the Laos-Cambodian border 
and includes the confluence with the large Chi-Mun tributaries draining the Khorat 
plateau. The lowest reach of the Mekong mainstem in Lao PDR, the Siphandon zone 
comprises a 200km section of river at the approach to the Khone falls. The very low 
channel gradient causes the Mekong River to fan out into expansive system of braided 
in-channel islands and deep pools that form the largest wetland complex in Lao PDR 
which then drops 10-18m over the Khone Falls before entering Cambodia. The 
Siphandone zone includes five small river basins (RB26, RB27, RB44, RB60, and 
RB62) that are hydrological controlled by the Mekong River due to their small size. 
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