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I. Introduction 

1. This report summarises activities and analysis implemented as part of technical 
assistance provided through the Greater Mekong Subregion Environment Operations Center 
under the Asian Development Bank Core Environment Program (CEP). This technical 
assistance involved the development of an approach to strategic environmental assessment 
(SEA) within the context of preparatory activities for the development of a river basin 
planning system for the Red River Basin in Viet Nam. It should be stressed at the outset that 
the support was not to the preparation of the plan itself but was rather to the preparatory 
work, with the intention of seeing where and how an SEA would fit into the river basin 
planning process. 
 
2. Although the legislation providing for river basin planning is now clear, as specified in 
Article 20 of the 2012 Law on Water Resources Management, a specific process for river 
basin planning in Viet Nam has yet to be established. In this context, the Red River Basin 
has been selected by the responsible ministry, the Ministry of Natural Resources and 
Environment (MoNRE) as a pilot for the detailed development of a national approach to river 
basin planning. The as yet undefined process for river basin planning in Viet Nam presented 
a challenge to the development of an approach to integrate SEA into the river basin planning 
system. 
 
3. The implementation of an SEA is a statutory requirement for most major strategic 
planning exercises in Viet Nam, including river basin planning, as determined by the criteria 
set out in Decree 29 (from April 2011). The Decree states that river basin planning that is 
inter-provincial must have an SEA that is integrated into the strategic plan, rather than 
presented as a separate document. 
 
4. The debate on river basin planning has been ongoing for some years in Viet Nam but 
there are still no clear and widely applied regulations on the scope and operationalization of 
a river basin planning approach in the country. One specific issue that is yet to be resolved is 
the full scope of river basin planning, given that many pertinent issues such as irrigation, 
food control, forestry management for watershed protection and others are not under the 
jurisdictional control of MoNRE. Several of these important aspects of water resources 
management are within the mandate of the Ministry of Agriculture and Rural Development 
necessitating that coordination between these two key ministries be strengthened. 
 
5. MoNRE is mandated to address the issue of scope and process for river basin 
planning and is undertaking a pilot exercise in river basin planning in the Vietnamese portion 
of the Red River, which in turn is divided into five sub-basins (Figure 1). This pilot exercise is 
still underway at the time of writing so no final decisions have been made on the exact form 
that river basin planning will take in Viet Nam. Some guidance is provided in the different 
articles of the recently-published Law on Water Resources (LWR, approved 21st June 2012), 
which specifies the need to identify “planning tasks” or strategic issues to be included in the 
river basin plan that, amongst other things, are based on the assessment of all natural, 
economic and social features of the river basin. The LWR also specifies the need to identify 
water source functions which in practice are analogous to ecosystem services but with a 
different terminology used. The initial discussions during the execution of this activity 
revealed that there is only limited knowledge or experience on the assessment of ecosystem 
services in the relevant agencies for river basin planning. Similarly, there is no clear baseline 
against which to assess the present or future value of ecosystem services, something that is 
fundamental for both river basin planning and the SEA. In consequence it was agreed that 
the CEP activity include an ecosystem services assessment, presented below, as an 
important addition to the knowledge base for river basin planning in Viet Nam. 
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Figure 1 The Red River Basin and sub-basins in Viet Nam 

 
6. One issue that came up consistently throughout the exercise was data limitations in 
relation to certain key aspects that limited the scope of the analysis and ability to fully 
investigate the significance of these aspects. Topics such as water quality and flood risk 
mitigation are major aspects in planning of the Red River Basin and indeed were identified 
as such during stakeholder consultations. However, there is little or no reliable and 
consistent data available on such aspects, a fact that has severely limited the ability to give a 
comprehensive analysis of the full social and environmental implications of the aspects 
being examined in the analysis as part of the SEA process. 

II. Conceptual and Analytical Framework: SEA in River Basin 
Planning 

7. River basin planning in some form has been around for a long time but was in 
general focused on single functions such as irrigation or flood management. In recent years 
the main international approach has evolved to be based on integrated basin planning that 
looked at the overall sustainable management of the basin, an approach that “tries to 
achieve an acceptable and agreed balance or trade-off among economic, environmental and 
social issues”1. This balance should be achieved through a structured process of 
stakeholder involvement so that all interests are represented in the basin plan: 
 

                                                           
1
 World Bank (2006) Integrated River Basin Management Briefing Note no. 7 River Basin Planning 
and Management, World Bank, Washington, DC 
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“Integrated river basin management aims to establish a framework for coordination 
whereby all administrations and stakeholders involved in river basin planning and 
management can come together to develop an agreed set of policies and strategies 
such that a balanced and acceptable approach to land, water, and natural resource 
management can be achieved.2” 

 
8. These characteristics of river basin planning, as a multi-sector, participatory process 
that aims to consider all aspects of a situation including both direct and indirect influences 
and impacts, are essentially the same as those of an SEA. A standard definition of SEA is “a 
process directed at providing the authority responsible for policy development and the 
decision-maker with a holistic understanding of the environment, social and economic 
implications of the policy proposal3, a definition that could be applied to river basin planning 
as well. In consequence, the essential characteristics of an SEA align closely with those of 
good river basin planning.   
 
9. This alignment should make the integration of the SEA into the basin planning 
process more straightforward but there is still a need to make sure there is a clear and 
logical relationship between the stages of the SEA and the main steps in the development of 
the river basin plan. A standardized SEA process consisting of six stages was utilized for the 
CEP exercise: an approach that has been applied successfully in the power sector in Viet 
Nam4 and elsewhere: 

 Scoping determines what to include in the SEA, the temporal and spatial 
boundaries, the institutional context and decision scope, and delimitations in terms of 
issue coverage and stakeholder participation. 

 Baseline Assessment provides a baseline to determine the sustainability concerns, 
challenges and opportunities in the areas or sectors that are affected by the 
proposed intervention. It formulates objectives, criteria and indicators for subsequent 
components. 

 Scenarios and Alternatives generate the decision alternatives for analysis in close 
deliberation with the decision-makers, often through applying a scenario analysis. In 
some cases, it is possible to introduce ‘sustainability alternatives’ as part of the 
package. 

 Risk and Impact Analysis deals with the identification and analysis of 
environmental and social pressures and impacts of the various alternatives.  

 Weighting and Trade-Offs makes a transparent and deliberated weighting of impact 
information through, for instance, multi-criteria analysis or economic valuation.  

 Recommendations and Reporting is concerned with drawing out the decision 
implications from the analysis, including policies, investments, institutional 
arrangements, and technical mitigation measures, and with the structured 
presentation of the SEA process and results, in what ways the decision has taken 
environmental concerns into account, and the motivation for the choices made. 

 
 

                                                           
2
 World Bank (2006) An Introduction to Integrated River Basin Management Briefing Note no. 1 River 
Basin Planning and Management, World Bank, Washington, DC 

3
 Brown, A L and Therivel, R. (2000) Principles to guide the development of SEA methodology Impact 
Assessment and Project Appraisal, 18(3), 183–190 

4
 ADB (2008) Strategic Environmental Assessment for Sustainable Hydropower Development in Viet 
Nam Main Report and Policy Summary, ADB, Manila 
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10. Given the stipulation that the SEA would be an integral part of the basin plan rather 
than presented as separate reports and given that both processes contain many similar 
elements, the SEA should be seen as supportive to the basin plan preparation. In particular, 
it should be a means to ensure that the basin plan preparation is comprehensive and 
holistic, taking into account social and environmental issues that may well be missed in a 
more traditional approach to river basin planning that focused on water allocation issues 
only. As has been noted, the detailed stages that will constitute a river basin planning 
process have not yet been established in the context of the work in the Red River Basin, but 
some elements of the river basin planning process can be identified: 

 The basin planning will build on a structured process of stakeholder consultations, 
with these consultations taking place in the first instance at the sub-basin level. 
Stakeholder consultation should be continuous throughout the planning process and 
should result in a consensus whereby the different, at times conflicting, needs and 
interests of different stakeholder groups are balanced and best overall options for the 
development of the basin are agreed. It is not clear whether this will be the case in 
the Red River, but in many cases the stakeholder consultation processes are 
increasingly institutionalized and consultation becomes a permanent feature of the 
planning and management of the river basin. One key issue in the consultation 
process is to make sure that it is fully representative, including participants from 
ministries other than MoNRE that have jurisdictional authority over issues such as 
irrigation and hydropower, as well as representatives from provinces, stakeholder 
groups such as the private sector and local communities. 

 These consultations will be an essential element in the identification of planning 
tasks which in turn become the key strategic issues that will be addressed in 
preparation of the basin plan. The range of issues that could be considered is large 
and the final selection of planning tasks should reflect a prioritization process where 
the varied needs and interests of different stakeholders and different parts of the 
basin have been taken into account. The definition of planning tasks should reflect all 
possible strategic priorities and not be confined to those that fall under the mandate 
of particular ministries or other organisations. 

 Basin Status Report. The LWR stipulates that planning tasks should be based on 
the assessment of (i) natural, economic, social features; (ii) the current status of 
water resources; (iii) the current situation for the exploitation, use, protection and 
development of water resources; and (iv) the prevention of and recovery from 
impacts caused by water. These issues are addressed in the preparation of a status 
report that is a comprehensive overview of the basin, based on detailed spatial and 
sectoral analyses. 

 The LWR also identifies the need to analyse “water source functions”, which in 
essence are the values to society that can accrue from the management of water 
resources within the river basin. This assessment should consider both existing 
benefits and future potentials for additional benefits given different management 
regimes. The sustainability of management is also a key issue. The concept of water 
source functions is a new one to Viet Nam and the character of these functions 
needed to be established. It was decided by MoNRE to adopt an approach based on 
the ecosystem services framework of the Millennium Ecosystem Assessment, with 
the identification of four categories of functions (provisioning, regulating, cultural and 
supporting) that mirror those of the abovementioned framework. The analysis of 
ecosystem services values presented below provides a basis for the assessment and 
future monitoring of these water source functions. 

 Although it is understood that no final decision has been made, a standard feature of 
river basin planning is the analysis of basin development scenarios that consider a 
series of alternative development pathways for the river basin.  The Mekong River 
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Commission described scenarios prepared for the Lower Mekong Basin (LMB) as 
something that “will facilitate Governments and other stakeholders in developing a 
common understanding of the most acceptable balance between resource 
development and resource protection in the various parts of the LMB. Each 
considered scenario represents a specific balance between economic, social and 
environmental objectives. The results of the economic, environmental and social 
assessment of the considered scenarios will guide the formulation of the Integrated 
Water Resources Management-based Basin Development Strategy5”. This is 
discussed in more detail below. 

 The identification of basin development options that will be integrated into an 
overall basin development plan and that represent the most effective options for 
addressing the key planning tasks which have guided development of the basin plan. 
The criteria for assessing effectiveness should reflect the technical and economic 
viability of the options along with the most desirable (or least negative) balance of 
social and environmental impacts across the basin and beyond. 

 The preparation, verification through stakeholder consultation, and finalisation of the 
overall Basin Development Plan which reflects the characteristics of the process 
outlined above and which provides different stakeholders (not just the plan owners, 
the basin management authority) clear guidance on the best strategic options for the 
medium-to-long term development of the river basin. 

 
11. The relationship between these different elements of the basin planning process and 
the phases of an SEA are presented in Table 1, from which it can be seen that there is a 
clear and structured relationship between the two processes. This suggests that integration 
of the SEA into preparation of the Red River Basin Development Plan should be relatively 
straightforward. Indeed in most cases there will be no need for separate, dedicated activities 
for the implementation of the SEA. Instead the scope and approach of an SEA should guide 
the preparation and implementation of different dimensions of the river basin planning 
process. The function of the SEA is to then ensure that the planning process takes account 
of a full range of social and environmental issues, that alternative options are considered in 
relation to different planning tasks and that the planning is balanced and takes into account 
all stakeholders perspectives. 
 
12. During initial discussions with MoNRE concerning the scope and focus of support to 
the integration of SEA into the river basin planning system it was identified that there were 
two areas where support could be most effectively channelled. The first is the approach to 
the development of scenarios in the river basin planning process. There is limited 
experience on scenario analysis within the responsible officials in MoNRE or amongst other 
stakeholders and it is recognized that the development of scenarios should be an integral 
part of the river basin planning process. The second is the development of an ecosystem 
services assessment which will be an essential part of the baseline analysis, provide a 
better understanding of the multiple functions of water resources, and be an integral part of 
the analysis of scenarios and the potential impacts of different intervention options. These 
elements of the pilot exercise are elaborated below. 
 
 

 

 

 

                                                           
5
 Mekong River Commission (2011) Assessment of Basin-Wide Development Scenarios: Main Report 
Mekong River Commission Secretariat, Vientiane 
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Table 1 Relationship between the stages of an SEA and the main elements of river 
basin planning in Viet Nam 

Elements in River Basin Planning Stages in the SEA 

Stakeholder Consultations in different stages 
of the planning process 

As in river basin planning, structured 
consultations take place throughout the 
implementation of an SEA 

Identification of Planning Tasks based on 
stakeholder consultation 

Equivalent to the Scoping Phase of the SEA 
where the key strategic issues are identified 

Preparation of the Basin Status Report Equivalent to the Baseline Assessment Phase 
of the SEA 

Identification and analysis of Water Source 
Functions 

Equivalent to the Baseline Assessment Phase 
of the SEA 

Preparation of Basin Development Scenarios Equivalent to the Scenarios Phase of the SEA 

Analysis of Basin Development Options Equivalent to the Risk and Impact Analysis 
and the Weighting and Trade-Offs Phases of 
the SEA 

Preparation of the Basin Development Plan Equivalent to the Recommendations and 
Reporting Phase of the SEA 

 

III. Scenarios Development 

13. The development of different scenarios is a standard feature of river basin planning 
around the world, including in the LMB where the Mekong River Commission has prepared a 
series of scenarios that examine the potential implications of different patterns of future 
development in the Basin. The purpose of developing different scenarios is described as 
being “to provide an appreciation of how different water related developments within the 
basin impact upon economic, environmental and social objectives of the MRC member 
countries so as to enable the examination of the trade-offs between different types of 
development”6. Similar objectives would characterise the scenarios in the Red River Basin 
planning, again reflecting the similarity to an SEA process. 

14. A scenario can be defined as a plausible future—that is a story of the future that is 
possible and is based on realistic assumptions that reflect the real world dynamics of the 
issue for which the scenario is prepared. The purpose of preparing scenarios is to inform 
decision making. They provide a means to explore alternative futures that reflect variations 
in the key factors that will determine future patterns of development. This has great 
advantages over traditional planning approaches that typically prepared one development 
path that was considered the ‘optimal’ one but that only considered a limited range of issues 
and often failed to take into account uncertainties over key factors (for example, rates of 
economic growth or changes to consumption patterns) and paid little attention to many 
indirect influences and impacts related to the plan. 

15. A good scenario can be believed, is consistent, in the logic that drives the scenario, 
is engaging, in that it will interest and keep the attention of the audience, and is informative, 
it will greatly deepen the audience’s understanding of the issues being considered. 
Scenarios are an effective way to consider planning options where significant future 

                                                           
6
 Mekong River Commission (2011) Assessment of Basin-Wide Development Scenarios: Main Report 
Mekong River Commission Secretariat, Vientiane, page 11 
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uncertainties exist. This makes scenarios an ideal tool for river basin planning, where so 
many aspects of the development of a river basin are characterised by uncertainty. Climate 
change and changes to the hydrological cycle create tremendous uncertainties over the 
amount of water that will run through the basin in the future, both seasonally and in total.   

16. In relation to the logic for defining the scenarios that are to be developed for the 
river basin planning process, many alternative frameworks are possible. Scenarios could be 
based on variations in future water availability in different parts of the basin, with these 
variations reflecting a combination of climate change, changes to land use patterns that 
affect the flow of water into the river over time, and changes to water entering the 
Vietnamese portion of the river basin from upstream. They could reflect different patterns of 
investment in infrastructure such as irrigation, water supply and hydropower, intended to 
assess the hydrological impacts and economic viability of such investments.   

17. Given the dynamic nature of the basin’s development and multiplicity of stakeholders, 
perhaps the most logical framework for the development of the scenarios is future patterns 
of demand for water and associated ecosystem services such as waste disposal and flood 
mitigation. It was intended that the analysis of possible scenarios to be presented here 
would be based on the analysis of future patterns of demand for water resources in the basin 
that was being prepared separately. This analysis has not been available in a form that is 
adequate for the purposes of identifying possible scenarios, a factor that has proved 
challenging in completing this SEA exercise. Indeed, the present patterns of demand for 
water resources, which is an essential baseline, are themselves not clear in a 
comprehensive manner, another aspect of the data limitations that have characterised this 
exercise. 

18. Variations in future demand for water will be great influenced by the rate and type of 
economic growth in the basin and by demographic changes, including urbanisation as well 
as changes to rates of population growth. Wider environmental changes create uncertainties 
over the health and productivity of the basin. Technological changes can have a great 
influence on the use of water resources, including the quantities needed for certain 
economic activities, the levels of pollutants released into the basin and the emergence of 
new patterns of demand for water resources. Changing consumption patterns, including for 
goods such as different foodstuffs and services such as recreation and tourism, can lead to 
different patterns of demand for water resources. In these and other ways river basin 
planning will inevitably take place within a context of high uncertainty. 

19. The components of and stages in the construction of a scenario help us to 
understand their advantages and limitations. A scenario has four main components. The first 
is the baseline, the starting point on which the future picture is based. The second is the 
scenario logic—what is the rationale or nature of change that the scenario is examining. 
The third is the drivers of change—these are the factors that determine the characteristics 
of the future picture and the rates and directions of change in the drivers will define how the 
future picture looks. The fourth is uncertainties—to what extent can we be confident or 
otherwise about the rates and directions of change in the drivers? An overview of the 
process of scenario construction, with notes on implications for scenarios in river basin 
planning, can be understood in the following sequence of steps: 

i. Set the boundaries (time, space, themes) of the scenario—in the context of river 
basin planning the space would logically be the river basin, perhaps with 
consideration of external trends (such as national economic development so far as 
they affect basin development), the time frame is usually medium-term, typically 
around 20 years, and the themes are the typically the economic, social and 
environmental implications of patterns of water resources management within the 
basin. 
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ii. Identify what are the drivers behind the story of the present—what factors determine 
existing patterns of water resources (and associated ecosystem services) availability 
and demand for these resources? Defining the drivers is of critical importance and 
can be challenging given the complexity of river basin development. They must take 
into account both factors that affect the future availability of the resources (such as 
climate change and flows into the Vietnamese part of the Red River from the upper 
basin outside the country), levels of demand from different sectors (including 
ecosystems) and in different parts of the basin and other factors determining the 
character of water resources such as land use change, alterations to drainage 
patterns and the condition of forest resources in the basin. 

iii. Identify issues for the future—what are the concerns over future water resources 
management that need to be considered in river basin planning? In the process set 
out in the Red River this can be equated to the planning tasks in the LWR. 

iv. Identify the type of exercise—what is the nature of the scenario analysis and what 
sort of scenario is the most appropriate (see below for a categorisation of scenario 
types)? This would be, for example, scenarios to examine the consequences of 
different future patterns of demand for water resources from sectors such as 
agriculture, industry, domestic (urban and rural) and others. 

v. Construct a scenario framework—the structure of the four elements of the scenario, 
the baseline, scenario logic, drivers and uncertainties. The baseline will be drawn 
from the river basin status report and the SEA baseline analysis as described above. 

vi. Draft scenario narratives—a textual, non-technical description of the issues and 
picture of the future that the scenarios will examine. This is essential for 
communicating the aims and objectives of the scenario analysis to all stakeholders. 

vii. Decide on and undertake the form for the quantitative analysis—in many cases the 
trends in some or all of the key drivers can be modelled with some element of 
certainty which will strengthen the credibility and accuracy of the scenarios, but this 
depends on data availability and the level of uncertainty over the future development 
of the drivers being modelled. This can also include a sensitivity analysis, where the 
values of key variables are modified (based on defined assumptions) to assess the 
impacts of the changes for the system as a whole. 

viii. Execute the scenario analysis that examines the main trends and constructs and 
analyses the implications of the future pictures that are the objective of the analysis.  
The number of scenarios used will reflect the logic of the exercise and the nature of 
the planning decisions which the scenarios are meant to inform. 

 
20. There are a number of different types of scenario, with different ones being used for 
different purposes. Hojer et al (2008)7 provide a useful typology of three categories of 
scenario, each of which has two sub-categories: 

 Predictive Scenarios. “What will happen?” which are defined by assumptions about 
the types and rates of future changes. 

− Forecasts. The most likely developments given sets of assumptions on drivers 
and trends, such as high medium and low rates of increase in demand for water 
resources. 

− What-if? What will happen given specific defined events or trends; for example 
the implications for demand for water and water quality of certain levels of 
industrial growth and urbanisation within different parts of the river basin? 

                                                           
7
 Hojer, M. et al (2008) Scenarios in selected tools for environmental systems analysis in Journal of 
Cleaner Production vol xx pages 1-13 



9 

 

 Explorative Scenarios. “What can happen?” scenarios that explore the future from a 
variety of perspectives and consider a range of possible developments. These are 
often long-term analyses that focus on profound structural change. 

− External. These are scenarios that look at the impact on the system of major 
changes to external factors that are beyond the control of the planners; a classic 
example of this for river basin planning would be climate change. 

− Strategic. The long-term consequences for the whole river basin of different 
strategic decisions that are in the control of the planners; for example the 
construction of major water management infrastructure (dams, irrigation 
schemes, water supply systems) or the introduction and effective enforcement of 
regulations such as rigorous water quality standards. 

 Normative Scenarios. “How can a specific target be reached?” These scenarios 
explore the consequences of different approaches to reaching a defined goal or set 
of goals; for example providing domestic water and sanitation to all people living in 
the basin combined with preserving the integrity of key aquatic ecosystems within the 
basin. 

− Preserving. How can the targets be reached by adjustments to the present 
system? These are often shorter time frame scenarios that explore the most 
effective way to adjust the water management system without large-scale 
investments and adjustments to the management system. 

− Transforming. What fundamental changes are needed to reach the targets?  
These are usually used for long-term planning goals that will only be achieved 
with major adjustments to the system such as large infrastructure investments 
and effective demand management systems. 

 
21. This categorization helps clarify the full possible scope of scenario analysis within a 
river basin planning context. The scenarios can be used to define the implications of many 
different aspects of river basin planning. They can provide insights into the impact on water 
resources of trends in a variety of factors, both human and natural, such as different patterns 
of demand and climate over the medium term. They can help to assess the system-wide 
implications of defined planning targets and/or investments. They can be the basis for 
analysis and implications of uncertainties in the different key drivers of change in the basin. 
They can be used to predict both short-term and long-term changes to water resources and 
the environmental system of the basin as a whole. This wide variety of possibilities explains 
why scenario analysis has become an integral part of river basin planning in most parts of 
the world. For example, a recent publication8 emphasised the high level of vulnerability of 
Viet Nam to climate change impacts and demonstrated the implications of this for water 
resources availability, agricultural production, energy demand (including hydropower), 
municipal and industrial water demand and other factors that are central to river basin 
planning. Given the high levels of uncertainty involved in many of these factors, scenarios 
provide a powerful tool to help understand their implications. 
 
22. The construction of scenarios in the river basin planning process will closely align 
with the SEA process, as the scenarios will provide the basis for understanding the full range 
of social and environmental implications of different possible future development patterns. It 
is the means through which alternative futures, based on different planning decisions, can be 
understood. The requirements of the SEA will at the same time ensure that the scenarios 
that are constructed are comprehensive in scope and balanced in their analysis, in particular 
ensuring a full consideration of the social and environmental implications of different 

                                                           
8
 Development Economics Research Group et al (2012) Implications of Climate Change for Economic 
Growth and Development in Vietnam to 2050 report published by UNU-WIDER 



10 

 

decisions is integral to the scenarios and in consequence to the river basin planning 
process. It is not possible at this time to define what scenarios will actually be used in the 
river basin planning process once it reaches that stage, much preparatory work still remains 
to be done before this can be achieved. The discussion in this report can help to guide the 
decisions that will be made in scenarios development for both the SEA and the overall river 
basin plan preparation once this stage is reached. 

IV. Ecosystem Services Assessment for the Red River Basin 

 

A. Introduction: Method and Rationale 

23. The ecosystem services valuation in the Red River Basin covers an extremely large 
area of 8,723,675 hectares (ha) spread over 25 provinces. This reflects the policy context of 
the assessment, which is linked to the development of a river basin planning process in the 
Vietnamese section of the Red River Basin. The total basin is divided into five sub-basins for 
the planning process and these five sub-basins have been used as the basic unit of analysis 
for this assessment. The study area consequently covers a large part of northern Viet Nam 
and is extremely diverse in its ecological and development characteristics. The assessment 
has inevitably worked at a fairly aggregate level, using standard land cover and valuation 
categorizations that allow an overview of the situation across this large area without 
becoming bogged down in too much detail. The price of such a spatial scale is inevitably 
some limitations in the understanding of the diversity of the study area but a more 
disaggregated analysis is not possible within the scope of the assessment and could 
potentially obscure the main overall conclusions on the potential of valuation in a river basin 
planning process. 

24. The basic method adopted is based on the standard OSLO approach, using a 
Geographic Information System-based land cover categorization along with standardized 
valuation parameters for each ecosystem service in each land cover category. Data used 
were all from secondary sources that are available to MoNRE, an essential requirement for 
ensuring the sustainability of the approach. Where possible, data from standard sources, 
especially the Government Statistics Office (GSO), were used but in several cases these 
needed to be supported by valuation parameters drawn from international sources, a 
reflection of the lack of verified valuation data for many ecosystem services in Viet Nam. 
Further research to generate more reliable valuation parameters should be seen as a priority 
issue. 

25. The first stage was the land cover categorization and mapping. This was based 
on the existing SPOT 5 satellite imagery from 2010, with the categories identified based on 
the standard land cover categorization developed by MoNRE combined with the more 
detailed forest cover categorization from the Forest Inventory and Planning Institute (FIPI). A 
total of 13 land cover categories were used for this analysis (see Figure 2, Table 2), 
including five for forests and four for different types of agriculture. The extent of each land 
cover category varied greatly from sub-basin to sub-basin, with the upland areas in the 
upper watersheds having much higher levels of forest cover, barren lands and grasslands 
whilst the lowland areas in the downstream sub-basins having much higher proportions of 
agricultural land. 

26. Overall, the quality of the forests in the study area is poor (Table 2, Figure 2), with 
only very small areas of rich forest (only 1.5% of the total) and medium quality forest (7% of 
the total). The remaining forests are categorized as either poor quality forest (over 2.2 million 
ha, 54% of the total) and a surprisingly large amount of forest (over 1.5 million ha, 37% of 
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the total) categorized as plantations. This high level of plantations was indeed a surprise but 
was verified through reference to the land use data of both MoNRE and FIPI.   



12 

 

Figure 2 Land cover patterns in the Red River Basin in Viet Nam 
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Table 2 Land cover in the Red River Basin in Viet Nam 

Land Cover Type 

Total Area (ha) 

Lo Gam 
River Sub 

Basin 

Lower Red 
River Sub 

Basin 

Upper 
Thai Binh 
River Sub 

Basin 

Da River 
Sub Basin 

Thao River 
Sub Basin 

Red River 
Basin 

Natural forest - 
Rich  12,512 61 1,637 5,198 40,097 59,504 

Natural forest - 
Medium 5,9902 2,848 16,098 119,946 76,854 275,648 

Natural forest - 
Poor 717,428 43,190 217,686 959,256 278,587 2,216,148 

Plantation forest 599,195 98,007 312,824 163,306 370,214 1,543,546 

Annual crops: 
irrigated 132,134 653,905 274,762 59,686 115,821 1,236,308 

Annual crops: non 
- irrigated 177,259 58,764 40,731 281,789 70,893 629,437 

Perennial crops 49,445 32,183 72,653 48,439 47,300 250,020 

Aquacultural land 5,174 51,424 10,391 1,405 4,888 73,281 

Mangrove forest 0 196 12 0.00 0 208 

Barren & rocky 114,334 48,970 47,621 483,818 56,116 750,860 

Grazing & shrub 161,435 16,409 34,247 352,585 70,866 635,542 

Settlement etc 120,415 336,102 212,281 60,800 106,846 836,444 

Water surface 44,126 63,042 27,778 53,507 28,275 216,728 

TOTAL 2,193,359 1,405,101 1,268,722 2,589,734 1,266,758 8,723,675 

 

27. There is also a small residual area of mangrove forests, just over 200 ha, mostly in 
the delta of the Red River. The rest of the region’s once rich mangroves have been 
destroyed in recent decades. The low quality of the forests of the study area reflect the 
inherent environmental conditions (the climate and soil conditions of the north of Viet Nam 
are not conducive to the development of rich forests) but are more than anything the result of 
a long history of unsustainable pressures and patterns of forest exploitation. The result is 
that almost all of the forests of the Red River Basin are degraded to a level where their 
provision of ecosystem services is far below their inherent potential; a conclusion reflected in 
the data presented below. 

28. The region also contains significant areas of barren and rocky land (over 750,000 ha) 
and grasslands and shrublands (635,000 ha), most of which are in upland areas and which 
again reflect in part the inherent low productivity of much of the landscape and in part a long 
history of land resource degradation over large parts of the region. There are over 835,000 
ha of lands under settlements, infrastructure, industrial and military areas that in essence 
have been taken out of any levels of production of ecosystem services. There are also a 
number of water bodies, mostly the reservoirs of dams but also some small areas of 
remaining natural wetlands (but it is not possible to determine the exact extent of these). 

29. The region is consequently characterized by complex and diverse land-use patterns, 
with very high levels of human interference in most parts of the study area. This is 
particularly true in the lower river basin, almost all of which is either farmed or settled, but is 
also reflected in the highly altered states of the environment over large tracts of the upper 
watershed that, whilst still categorized as forests, are in a state that is far from their natural 
condition without human interference. 
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30. The forest provisioning service values were calculated using a variety of methods 
appropriate to the different services involved. For forest provisioning services, two values 
were calculated and added together to get a total for each of the forest categories; timber 
values (total potential value based on a sustainable harvesting regime) and total potential 
non-timber forest products (NTFP) values. These were calculated using the following 
sources of data and methods. 

 

31. Timber values. Total standing wood volume figures for each category of forest were 
obtained from FIPI. It was then assumed that 70% of this total standing volume was useful 
timber. A sustainable harvest regime with a 30 year rotation was assumed (i.e. 1/30th of the 
total timber could be harvested each year). The value of the timber was assumed to be $120 
per m3, a conservative figure based on export prices for Vietnamese timber over the last 
three years, reduced to take account of processing and transport costs. The result was a 
sustainable timber value of $877/ha/year for rich forests, $563/ha/year for medium 
forests and $322/ha/year for poor forests, figures that are reasonable based on studies 
on sustainable harvesting from around the world. The small area of mangroves has very 
high provisioning service values, something found worldwide where mangroves are located 
in densely settled areas. 

 

32. NTFP values. This includes a wide range of products such as fuelwood, edible 
plants and animals, medicinal plants, fodder and other products from forests that are an 
integral part of the livelihoods of communities in the study area. These were estimated to be 
potentially worth of $180/ha/year for rich forests, $150/ha/year for medium forests and 
$120/ha/year for poor forests. The estimates are based on Tan (2001)9, updated to 2010 
prices and cross-referenced to studies from Cambodia and Lao PDR. 

33. The large area of irrigated farmland is a reflection of the role of the lower basin as 
one of the main ‘ricebowls’ of the country, with centuries of intensive irrigated production of 
paddy rice in many areas. There are also large areas of perennial crops such as tea and fruit 
orchards and, in the upper basin especially, significant tracts of non-irrigated annual 
croplands. There are also over 73,000 ha of aquacultural land, much of it in areas that were 
formerly wetlands or coastal mangroves. 

34. The values of the provisioning services from the agricultural lands were based on a 
combination of estimated yields and export prices for different crops. The yields data were 
calculated for each province separately, based on a 5 year average using actual data for the 
provinces from GSO for the period 2006-2010. The yield data for each province was 
multiplied by the area under each crop in that province then multiplied by two, based on the 
assumption of two crops per year then multiplied by the 2010 export price value. Export 
prices are accepted as a true reflection of the value of a crop to society (as opposed to 
individual operators in a market) undistorted by subsidy or other policies that can influence 
internal prices. 

35. All irrigated lands were assumed to be used for paddy rice production (the highest 
value product in most circumstances) and non-irrigated crops reflected the actual outputs 
per province (from GSO data) of the key non-irrigated crops produced in the region (maize, 
cassava, soya, sugar cane and groundnuts).  Total output was calculated based on the 
proportion of areas under each crop and the export values of these different crops. The 
actual provisioning service values per hectare consequently varied to reflect the actual 

                                                           
9
 Nguyen Quang Tan (2001) Differentiation of benefits from forest devolution in Dak Lak, Viet Nam, 
Humboldt University, Berlin 
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variations in average yields between provinces as well as the mixes of different crops 
produced in each area.   

36. Watershed functions. The role of upper catchments, especially forest areas, in the 
preservation of downstream water functions and protection of water infrastructure such as 
dams is reflected in recent legislation on Payment for Forest Environmental Services (PFES) 
in Viet Nam. There are many estimates of the value of these services globally but two major 
studies in Viet Nam, both of which were conducted as part of PFES pilot programs, provide 
the data for estimating valuation parameters for these functions10,11. Based on these figures, 
taking into account the differences between forest classes (using K-coefficient criteria from 
Decree 90) and updating to 2010 prices, the values of watershed functions in the Red River 
Basin are estimated to be: 

− $90/ha/year for high quality forests; 

− $85/ha/year for medium quality forests 

− $80/ha/year for poor quality forests and plantations; 

− $40/ha/year for grasslands and shrublands, reflecting that these land covers still 
provide some level of soil erosion protection and water regulation; and 

− Mangroves—regulation and coastal protection values high—literature places very 
high values so here take a conservative figure of $500/ha/year. 

 
37. Biodiversity Values are extremely difficult to estimate in the study area but whilst 
most ecosystems in the Red River Basin are not of high biodiversity value the Basin does 
contain some areas of ecological importance. These have been identified in two ways: 
through the Key Biodiversity Areas identified by Birdlife International and the areas 
designated as Special Use Forests by the Government of Viet Nam (Figure 3). These areas 
are mostly in more remote mountainous areas but not all; they include for example the Red 
River Delta (an important wetland) and some forest areas closer to the densely settled 
lowlands. Many are residual areas of high value ecosystems that once covered much larger 
areas but which have been substantially degraded in most cases. The protection of these 
remaining areas of high ecological value should be seen as a high priority in the overall 
planning and development of the Red River Basin. 

38. There is little or no accurate and verifiable data on biodiversity values in Viet Nam 
(studies to determine such values should be considered a high priority) but these areas are 
of comparable ecological value to high biodiversity value forests elsewhere in the region. A 
recent study of the Cardamom Mountains in Cambodia used a range of regional and 
international sources to assign a value of $650/ha/year to high value forests comparable 
(though not ecologically identical) to those in the Red River Basin. In consequence, a 
biodiversity value of $650/ha/year has been assigned to all Key Biodiversity and Special Use 
Forest areas in the Red River Basin. Given the absence of reliable data on biodiversity 
values for the remaining forest areas, it has been decided not to make a valuation of them 
even though it is recognised that the do have some biodiversity value; it is the lack of data 
and not lack of value that lies behind the decision not to value them. 

                                                           
10

 MARD (2008) Values of Forests on Water Conservation and Erosion Control, Da Nhim Watershed, 
Lam Dong Province MARD, Hanoi, a detailed study which estimated the value of watershed 
conservation for hydropower through PFES to be worth $69/ha/year, based on water regulation 
worth $15 and soil conservation worth $54 

11
 Vuong Van Quynh, Xuan Mai (2007) Environmental value of forests in Northwest Mountains, 
Vietnam  Forets University, which estimated the values of watershed functions for Son La 
hydropower plant to be between $6-10 for water regulation and $69-120 for soil conservation 
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Figure 3 Areas of high ecological value in the Red River Basin 
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39. Carbon Sequestration. The calculation of carbon stock values in the study area is 
based on data on wood standing volumes and total biomass carbon content above and 
below ground for different categories of land cover that have been obtained from FIPI (Table 
3). It should be noted that these data do not include soil carbon, for which no reliable data is 
available, so the figures used here should be regarded as extremely conservative. The value 
of these carbon stocks is derived using a figure of $7/ton, a conservative estimate that is 
based on the latest trends in Asian carbon trading markets (where prices have been volatile 
in recent times). Based on these sources, the figures in the assessment made below give a 
total stock (not annual flow) valuation for the carbon sequestration functions of different land 
cover types in the Red River Basin. 

Table 3 Wood standing volume and biomass carbon values for different land use 
categories in Viet Nam 

Forest type 
Wood standing 
volume (m

3
/ha) 

AGB 
carbon 
(tC/ha) 

BGB 
carbon 
(tC/ha) 

AGB+BGB 
(tC/ha) 

Evergreen broadleaf forest - rich 280.6 142.91 39.3 182.22 

Evergreen broadleaf forest - medium 163.9 112.38 30.91 143.29 

Evergreen broadleaf forest - poor 80.2 76 20.9 96.9 

Regrowth forest 74.9 75.7 20.82 96.51 

Deciduous forest 111.8 90.01 24.75 114.77 

Bamboo forest 21.6 33.8 6.8 41.1 

Mixed wood and bamboo forest 98.7 83.77 23.04 106.81 

Coniferous forest 163.5 49.99 13.75 63.73 

Mixed broadleaf and coniferous forest 137.5 105.11 28.9 134.01 

Mangrove forest 33.4 51.99 14.3 66.29 

Forest on rocky mountain 56 76.86 21.14 98 

Plantation forest 66.5 73.96 20.34 94.29 

Source: FIPI, Vietnam Forest Administration 

 
40. The discussion above outlines the methods and data sources used to calculate 
ecosystem services values for four key service areas for the Red River Basin; provisioning 
services, watershed functions, carbon sequestration and (in part) biodiversity values. Whilst 
the veracity of the data used and nature of the assumptions made under each category does 
vary, they were considered to be of sufficient reliability to make the valuations presented in 
the next section. There were a number of other ecosystem services that are of significance 
in river basin planning but for which there is not a sufficiently reliable source of data to make 
valuations or even rough estimates of values. These include three functions that are of 
particular significance in the Red River Basin: riverine transportation, flood protection 
and waste disposal (from industry and residential areas) in the basin’s water courses. All 
have been identified as priority planning issues in the river basin and as such some 
qualitative discussion, supported by data where it is available, is made on these issues but 
no quantitative valuation is attempted as to do so would have no methodological integrity. 

B. Ecosystem Service Values in the Red River Basin 

41. The data sources and parameters presented in the preceding introductory section 
were used to calculate the ecosystem services values of the Red River Basin, a summary of 
which is presented in Table 4. The results of these calculations are presented in this section, 
showing that the different land cover types of this large river basin generate a wide range of 
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high value ecosystem services, many of which are not taken into account in traditional river 
basin planning. The differences between the different sub-basins are also discussed and 
Annex 1 presents land-use and valuation data for each sub-basin. 

Table 4 Ecosystem service values in the Red River Basin 

Red River 
Basin 

Area (ha) 

Provisioning 
Services 

($/yr) 

Watershed 
Functions 

($/yr) 

Biodiversity 
($/yr) 

Carbon 
Sequestration 

($ total) 

Natural forest - 
Rich  59,504 52,780,367 5,355,392   135,508,058 

Natural forest - 
Medium 275,648 155,189,795 23,430,075   276,474,894 

Natural forest - 
Poor  2,216,148 713,599,575 177,291,821   1,498,115,877 

Plantation 
forest 1,543,546 336,493,063 93,904,693   1,018,740,467 

Annual crops: 
irrigated 1,236,308 5,777,924,909       

Annual crops: 
non - irrigated 629,437 936,167,711       

Perennial crops 250,020 292,523,737       

Aquacultural 
land 73,281 53,653,300       

Mangrove 
forest 208 833,600 104,200   96,687 

Barren & rocky 750,860         

Grazing & 
shrub 635,542   25,421,683     

Settlement etc  836,444         

Water surface 216,728         

TOTAL 8,723,675 8,319,166,057 325,507,864 462,903,676 2,928,935,983 

 

42. The total of provisioning service values, at over $8.3 billion a year are by far the 
highest range of ecosystem service values in the river basin. The largest proportion (over 
$5.7 billion) comes from irrigated farmlands, especially paddy rice production, reflecting the 
role of irrigated agriculture as the dominant livelihood activity of rural communities in the 
lowlands parts of the river basin and a major economic activity of the region. In 
consequence, the importance of securing the long-term supplies of water for irrigated 
agriculture is a dominant issue in river basin planning for the Red River Basin. This is 
recognised as a matter of concern for the basin, a concern amplified in the medium term by 
uncertainties over future precipitation patterns resulting from climate change and the level of 
upstream water extractions. 

43. There are particularly issues over the availability of water for irrigation in the dry 
season in the medium term and proactive actions are needed if the high value of these 
provisioning services is to be maintained. This will mean a combination of actions to improve 
the efficiency of irrigated agriculture (the more crop per drop approach) and investments to 
rehabilitate existing irrigation schemes (many of which are under an urgent need for repair) 
and to extend the irrigated area where this is possible (though the extend of suitable land is 
very limited in the river basin). 
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44. The values of crops from non-irrigated annual cropland and from perennial crops 
are also very significant, with a combined value of over $1.3 billion a year. These crops, 
especially the non-irrigated annual crops, are of particular importance in the upland parts of 
the river basin where they are the basis of the livelihoods of many poor communities that 
have little or no access to good quality irrigated lands. A wide range of crops are produced, 
with many individual households growing several crops to provide variety in diets and 
sources of incomes. In traditional livelihoods in upland areas this is typically combined with 
the use of different forest products, including foodstuffs and non-food products such as 
fuelwood, to create complex livelihood patterns with a high level of dependence on access to 
the local land resource base. Livestock are also an important source of protein for many 
upland families and most keep a number of pigs, chickens and other livestock species. 

45. Perennial crops are grown all over the basin, with the area ranging from the lowest 
total of over 32,000 ha in the Lower Red River sub-basin to over 72,000 ha in the Upper Thai 
Binh sub-basin. The specific crops grown include types of upland crops such as tea and 
assorted fruits and many lowland areas also containing extensive fruit orchards, including 
commercial production for the cities and industrial areas of the region and beyond. These 
perennial crops are more resistant to variations in water availability on an annual basis and 
demand for them is growing with the rapid urbanization and industrialization of the region. 
They can provide a good income her hectare when managed well and are likely to be an 
important feature of future land use in the region, with the total area expanding to reflect 
demand and the higher drought tolerance of many of these crops. 

46. Aquaculture is an expanding use of land, with over 73,000 ha of aquacultural ponds 
generating an annual income of well over $53 million. The demand for farmed fish is growing 
rapidly as wild fish catches decline and demand from expanding cities grows and it can be 
expected that the total area of aquaculture will continue to grow. At the moment most of the 
fish farms are found in the lowlands, with over 51,000 ha in the Lower Red River sub-basin 
alone. The area in the lowlands will continue to grow but it is also likely that there will be an 
expansion of aquacultural production in some upland areas where suitable sites exist as part 
of the diversification of livelihoods in these areas. 

47. The watershed functions, with an estimated value of over $325 million a year 
based on calculations related to the PFES methodology in relation to hydropower, are a 
significant economic value. In practice, the value of these functions will be higher as they 
relate to far more than just hydropower, but the existence of the PFES policies and 
confidence over the estimates from previous studies are the basis for using this valuation 
here. It translates directly into policy action through the dissemination of PFES whereby the 
numerous hydropower schemes in the river basin will make payments into provincial Funds 
for Forest Protection and Development, with these funds subsequently disseminated to 
communities in upland areas who will protect and manage the forests on a sustainable 
basis. There are already PFES activities in the basin, in particular in Son La Province, the 
site of one of the first PFES pilots and a province where the authorities are working to scale 
up PFES implementation to cover all eligible areas within the province.   

48. The majority of these watershed function values are, as expected, in the three sub-
basins that are predominantly upland areas: Lo-Gam, Da and Thao. Although the value of 
the watershed functions is small when compared to provisioning values for the Red River 
Basin as a whole, they represent a higher proportion of the total ecosystem services values 
of the three upland sub-basins that have more forest cover and relatively small areas of 
irrigated farmland in particular. They represent a significant value in addition to the 
provisioning service and other values of the forests and are an important factor for the 
preservation of the remaining areas of the forest in the region. 
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49. We have seen that much of this forest is not in good condition and that large areas 
have already been deforested, as reflected in the substantial areas of grasslands, 
shrublands and barren lands in the three upper sub-basins. The implementation of PFES is 
intended to be a means to halt or even reverse this deforestation through the provision of 
financial incentives to local communities to protect the forests. This is an important step, one 
of the first where ecosystem services values that are not traditionally assigned a price 
through markets have been translated into economic incentives to local actors to change 
their management practices of land areas that have in the past been the subject of sustained 
degradation. 

50. The biodiversity values of the river basin have been estimated as approaching 
$463 million a year, based on the estimation of values for the different areas of high 
ecological value in the river basin. As has been noted, no values have been assigned to 
other areas—there is just not the empirical basis for doing this—so in consequence the 
value set out here is likely to be a significant under-estimation of the full biodiversity values 
of the basin. Although all sub-basins have some areas with biodiversity values calculated for 
them, the majority of these values are again in the three upland sub-basins. This reflects the 
fact that there are very few areas of land of high remaining ecological value in the lowlands, 
as most have been long since cleared and settled. There are some areas, such as the 
wetlands in the Red River Delta, that are of great importance and where actions to ensure 
their preservation must be enacted. Overall, whilst the Red River Basin is not an area where 
there are naturally very high ecological values, those that are found can nevertheless be 
valued at hundreds of millions of dollars a year; values that should be reflected in sustained 
actions to preserve those areas of high value that still remain. 

51. The final area of ecosystem services where values have been calculated is for 
carbon sequestration, an important function of forests in particular that have traditionally 
not been valued but that are increasingly recognised in policy discussions as being of 
significance. Indeed, whilst PFES has not as yet covered carbon sequestration in practice, 
the provisions of the key legislation, Decree 99, specifically cites sequestration as a possible 
area for inclusion in PFES programs. The total stock value of the forest biomass (not soil) 
carbon in the Red River Basin is estimated at being close to $3 billion, representing one of 
the main ecosystem services values of the river basin. The method used to calculate these 
values can be taken as being reasonably reliable and the figure seen as conservative. 

52. Responding to climate change is seen as a key policy priority in Viet Nam and is an 
issue that should be taken into account in all planning activities. The calculation of these 
values for the Red River Basin provides a key evidence resource for ensuring that one 
aspect of climate change, carbon sequestration, is taken into account in the development of 
the approach to river basin planning. Most of these values are found in the three upper sub-
basins where most of the remaining forest areas are. The carbon values found in the Lo-
Gam and Da sub-basins are around ten times those found in the Lower Red River sub-basin 
which, given the existence of large areas of paddy rice production (which emits methane and 
other greenhouse gases) and the concentration of urban areas, thermal power generation 
and industry in the lower basin, this area will be a major net emitter of greenhouse gases.   

53. This is to an extent balanced by the relatively high carbon storage values of the 
upper basin, but as we have seen many of these forest areas are in a relatively degraded 
condition. Actions to restore the forests of the Upper Red River Basin would result in much 
higher levels of carbon storage and consequently significantly higher carbon sequestration 
values. This would go some way towards achieving a pattern of development in the river 
basin that is carbon neutral. It is possible that this could be achieved in relation to land 
management (for agriculture and forests) whereby the net emissions from agriculture in the 
lower basin could be balanced, for some time at least, by the accumulation of higher levels 
of carbon sequestration as the total biomass stocks of restored forests increases. 
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54. A clear pattern emerges if we take the four areas of valuation, provisioning services, 
watershed functions, biodiversity and carbon sequestration, together. The conventional, 
market value-based, way of calculating the values of the land resources of the Red River 
Basin would give an overwhelmingly high valuation to the lowland areas where high intensity 
agriculture is the dominant land use. The analysis presented here shows that, overall, the 
lowland areas are still where the highest values are found but the higher values in the upland 
areas in relation to the non-provisioning services along with the inclusion of values from 
NTFPs that are usually not valued by markets means that the dominance of the lowlands is 
much less with a full valuation process.   

55. This is of major significance in the decisions that have to be made in relation to 
different aspects of resource management and the interests of different stakeholder groups 
within the river basin planning process. The upland areas provide ecosystem services that 
benefit downstream communities and/or the country as a whole but the importance of these 
services have not traditionally been reflected in the operation of markets or the provision of 
income to the communities (most of whom are poor and many of whom come from ethnic 
minorities) living in the upland areas. The innovation of PFES provides the first step in 
redressing this balance and it should be extended or similar benefit transfer mechanisms 
found for other ecosystem services beyond the present watershed functions. 

56. There are two other ecosystem services functions where full valuation has not been 
possible because of the lack of reliable valuation parameters but where selected information 
is available and some qualitative discussion is possible. These two areas are (i) waste 
disposal to the waters of the river system (and associated issues of water quality 
management), and (ii) flood risk and mitigation. These were identified by stakeholders as 
particularly important issues within the framework of the river basin planning process.  

57. Figure 4 shows the location of the main areas of industrial activity in the Red River 
Basin, both established industrial zones and the so-called ‘craft villages’ which are in most 
cases concentrations of small to medium sized industrial concerns (e.g. paper production, 
ceramics), that can have a significant impact on water quality if wastewater emissions are 
not properly controlled. Such industrial activities are heavily concentrated in the lower basin. 
The largest concentrations of human settlement are in the same areas, including Hanoi as 
well as other towns and cities. These urban centres are a further source of wastewater 
through sewerage disposal, with large quantities of wastewater being only partly treated or 
untreated.  

58. Although little quantitative evidence is available, there is an increasing consensus 
that the Lower Red River sub-basin is heavily polluted as a result of urban and industrial 
waste discharges. This has potentially severe consequences for downstream ecosystems 
(including possibly coastal ecosystems that have very high values such as the Ha Long Bay 
area) that are being damaged by toxic and organic contaminant releases. Other potential 
impacts are to human health within communities that depend on these waters, and on 
agricultural production involving irrigation water withdrawals. Better regulation of wastewater 
discharges and addressing water pollution in a key basin planning issue, particularly relating 
to the lower sections of the Red River Basin. 
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Figure 4 Concentrations of industrial activity in the Red River Basin 
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59. Figure 5 presents an analysis of hazard risks in the river basin, including floods, 
drought and major storms and taking into account poverty levels and consequently the 
vulnerability of people to such hazards. As the map shows, hazard risks are extensive in the 
basin but the nature and severity of these risks varies from area to area. Flood risks are 
most severe in the lower basin and less of a concern in the upper basin, though some areas 
are prone to flash floods that can be extremely damaging. The upper basin areas play an 
important role in regulating water flows and consequently reducing flood risks further 
downstream and it is likely that the deforestation of recent decades has played an important 
part in increasing flood risks. The Lower Red River sub-basin is an area that has historically 
suffered from severe flooding, with major floods causing serious impacts on Hanoi and other 
urban and industrial centres in recent years (for example, the 2008 floods submerged large 
parts of Hanoi and caused more than 100 deaths) and agricultural production is often 
disrupted by flooding. 

60. Drought risks are higher in the upper catchment areas where there is less water 
storage infrastructure and higher levels of water availability variability. Although drought 
impacts are not as yet widely felt there are concerns that they will become far more severe in 
the near future. This is particularly true of the River Da sub-basin, a feature reflected in the 
high risk scores throughout this sub-basin. These impacts are seasonal in nature, with 
projected shortfalls between demand and water availability in several parts of the upper Red 
River catchment being of particular concern. The high levels of poverty and dependence on 
non-irrigated agriculture of the populations in these areas makes impacts potentially more 
severe; hence the concentration of high hazard risk scores in the upper part of the basin as 
a whole. The Upper Thai Binh sub-basin is the least hazard prone area, as the Lower Red 
River sub-basin has higher levels of flood risk. 

61. Reduction of hazard risks has been identified as an important issue for the river basin 
planning process. Actions to reduce hazard risks—through a combination of upper 
watershed management, land use zoning and management and, where necessary, the 
construction of infrastructure (both reservoirs to increase water storage capacities and flood 
control measures such as embankments around cities and key infrastructure such as power 
stations)—should be an integral part of the river basin planning process and should produce 
clear economic, social and environmental benefits. 

62. Further research and data collection is needed before these two important 
ecosystem services functions (i.e. waste disposal and hazard risk reduction) can be valued 
in quantitative terms but there is no doubt of their significance in relation to river basin 
planning. The collection and analysis of data on these issues would provide important 
evidence on their importance by making the calculation of economic values and the 
computation of economic costs and benefit of intervention measures on water quality 
management and disaster mitigation possible. Such analyses would greatly strengthen the 
SEA and river basin planning processes. 

 



24 
 

Figure 5 Province-wise hazard vulnerability in the Red River Basin 
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V. Conclusions and Next Steps 

63. The preceding analysis and discussion demonstrates that a close synergy is possible 
between river basin planning and the implementation of an SEA. The scope and focus of an 
SEA, which necessitates consideration of all aspects of the social and environmental 
implications of the plan being considered, will provide important direction to the river basin 
planning process to ensure that it is sufficiently comprehensive and balanced. There are 
many similarities between the steps involved in the two processes, river basin planning and 
SEA, which means that they can be implemented in a complementary and harmonious 
manner. The analysis of the relationship between the steps of each, presented above, 
shows that the integration of SEA into the river basin planning system should be relatively 
straightforward once the full details of the system are established. 

64. There is a need for a clear structure for this relationship, however, and one issue that 
has arisen during the activity is the need for guidelines on the implementation of SEA 
within the river basin planning process in Viet Nam. This should take place during the 
next phase of the establishment of the Red River Basin pilot plan, so as to ensure that there 
is clarity in the relationship between the different stages of the two processes. A request for 
assistance in developing such SEA guidelines for river basin planning in general in Viet Nam 
was made by MoNRE, stressing the benefits for the country as a whole and not just in the 
Red River Basin planning context. Consideration should therefore be given by CEP to 
supporting preparation of SEA guidelines for river basin planning. 

65. The issue of data limitations has arisen throughout this pilot SEA exercise and 
limited the extent of analysis possible for key issues such as future patterns of demand, 
water quality and waste disposal and disaster risk vulnerability and mitigation. Although it is 
important to be realistic about data availability and not require data that is not feasibly 
available, the consistency and range of data in the Red River Basin does need to be 
consolidated and improved; one issue is that in many instances data exist but are not readily 
accessible. One aspect of river basin planning (and also a feature of a good SEA) is to 
collect relevant and available data in one place and make it accessible to stakeholders. 
Further effort on data compilation is required, based on a clearer analysis of the role of data 
management within the river basin planning process. 

66. The importance of effective scenarios analysis as an integral part of both river basin 
planning and the SEA process has been stressed. The analysis of scenarios provides a 
means through which the potential and impacts of different approaches to river basin 
planning can be explored in a consistent and balanced manner. Although different scenario 
logics can be identified, the most logical one for the purposes of a river basin plan is to base 
them on varying patterns of future demand for water resources and associated ecosystem 
services. While modelling of future water demand patterns is currently being conducted as a 
separate ADB activity, the results of this analysis were not available at the time of writing. 

67. An important observation made in undertaking this pilot SEA exercise was the limited 
knowledge and experience on scenario analysis amongst key stakeholders, including river 
basin planners. This is an area where further capacity development, potentially within the 
context of development of SEA guidelines, would be highly beneficial and should be 
considered as part of follow up support under the CEP. Capacity development could 
comprise both workshops/training in the concepts and methods for scenario analysis and, 
perhaps more pertinently, assistance during the construction of scenarios during conduct of 
SEA for the Red River Basin plan; reflecting that these types of approaches are best learnt 
through practical experience. 

68. The ecosystem services assessment has demonstrated the value of this type of 
analysis within the context of both river basin planning and an SEA process. The analysis 
presented above was undertaken with very limited time and resources available and there is 
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scope for further improving it, including the integration of the valuation of issues such as 
disaster risk vulnerability and mitigation that could not be included at this time. In 
consequence it is recommended that the scope for further analysis and capacity building on 
the assessment and valuation of ecosystem services within the context of river basin 
planning in Viet Nam is undertaken, with this building on existing efforts on valuation that are 
currently being made by a variety of stakeholders in Viet Nam. 
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Annex 1 Valuation data for Red River sub-basins 

Lo-Gam Sub 
Basin 

Area (ha) 
Provisioning 

Services ($/yr) 

Watershed 
Functions 

($/yr) 

Biodiversity 
($/yr) 

Carbon 
Sequestratio

n ($ total) 

Natural forest - 
Rich 12,512 11,098,393 1,126,105   15,953,158 

Natural forest - 
Medium 5,9902 33,724,842 5,091,672   60,081,735 

Natural forest - 
Poor  717,428 231,011,734 57,394,220   484,981,155 

Plantation 
forest 599,195 130,624,409 47,935,563   395,468,394 

Annual crops: 
irrigated 132,134 617,520,379       

Annual crops: 
non - irrigated 177,259 295,453,608       

Perennial 
crops 49,445 57,850,366       

Aquacultural 
land 5,174 4,464,526       

Barren & rocky 114,334   6,457,392     

Grazing & 
shrub 161,435         

Settlement etc 120,415         

Water surface 44,126         

TOTAL 2,193,359 1,381,748,257 118,004,953 162,470,532 956,484,442 

      

      

Lower Red 
River Sub 

Basin 
Area (ha) 

Provisioning 
Services ($/yr) 

Watershed 
Functions 

($/yr) 

Biodiversity 
($/yr) 

Carbon 
Sequestratio

n ($ total) 

Natural forest - 
Rich  61 54,178 5,497   77,877 

Natural forest - 
Medium 2,848 1,603,314 242,063   2,856,348 

Natural forest - 
Poor  43,190 13,907,304 3,455,231   29,196,701 

Plantation 
forest 98,007 21,365,512 7,840,555   64,684,581 

Annual crops: 
irrigated 653,905 3,499,787,989       

Annual crops: 
non - irrigated 58,764 96,767,626       

Perennial 
crops 32,183 37,654,416       

Aquacultural 
land 51,424 13,557,802       

Mangrove 
forest 196 784,800 98,100  91,036 

Barren & rocky 48,970         

Grazing & 16,409   656,360     



28 
 

shrub 

Settlement etc 336,102         

Water surface 63,042         

TOTAL 1,405,101 3,685,482,941 12,297,806 39,780,923 96,906,543 

      

      

Upper Thai 
Binh River 
Bub Basin 

Area (ha) 
Provisioning 

Services ($/yr) 

Watershed 
Functions 

($/yr) 

Biodiversity 
($/yr) 

Carbon 
Sequestratio

n ($ total) 

Natural forest - 
Rich 1,637 1,451,597 147,287   2,086,569 

Natural forest - 
Medium 16,098 9,062,894 1368,288   16,145,796 

Natural forest - 
Poor  217,686 70,094,871 17414,875   147,155,691 

Plantation 
forest 312,824 68,195,653 25025,928   206,463,903 

Annual crops: 
irrigated 274,762 1,272,676,491       

Annual crops: 
non - irrigated 40,731 56,714,260       

Perennial 
crops 72,653 85,004,557       

Aquacultural 
land 10,391 31,955,596       

Mangrove 
forest 12 48,800 6,100  5,651 

Barren & rocky 47,621         

Grazing & 
shrub 34,247   1369,891     

Settlement etc 212,281         

Water surface 27,778         

TOTAL 1,268,722 1,595,204,719 45,332,369 56,576,857 371,857,610 

      

      

Da River Sub 
Basin 

Area (ha) 
Provisioning 

Services ($/yr) 

Watershed 
Functions 

($/yr) 

Biodiversity 
($/yr) 

Carbon 
Sequestratio

n ($ total) 

Natural forest - 
Rich  5,198 4,610,251 467,782   66,266,910 

Natural forest - 
Medium 119,946 67,529,803 10,195,441   120,306,204 

Natural forest - 
Poor  959,256 308,880,544 76,740,508   648,457,292 

Plantation 
forest 163,306 35,600,773 13,064,504   107,782,156 

Annual crops: 
irrigated 59,686 197,719,031       

Annual crops: 
non - irrigated 281,789 394,419,177       

Perennial 48,439 56,673,068       
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crops 

Aquacultural 
land 1,405 1,953,142       

Barren & rocky 483,818         

Grazing & 
shrub 352,585   14,103,392     

Settlement etc 60,800         

Water surface 53,507         

TOTAL 2,589,734 1,067,385,789 114,571,627 99,159,904 942,812,562 

      

      

Thao River 
Sub Basin 

Area (ha) 
Provisioning 

Services ($/yr) 

Watershed 
Functions 

($/yr) 

Biodiversity 
($/yr) 

Carbon 
Sequestratio

n ($ total) 

Natural forest - 
Rich 40,097 35,565,948 3,608,721   51,123,544 

Natural forest - 
Medium 76,854 43,268,942 6,532,611   77,084,811 

Natural forest - 
Poor  278,587 89,705,122 22,286,987   188,325,038 

Plantation 
forest 370,214 80,706,716 29,617,143   244,341,433 

Annual crops: 
irrigated 115,821 512,287,790       

Annual crops: 
non - irrigated 70,893 92,813,040       

Perennial 
crops 47,300 55,341,330       

Aquacultural 
land 4,888 1,722,234       

Barren & rocky 56116         

Grazing & 
shrub 70,866   2,834,648     

Settlement etc 106,846         

Water surface 28,275         

TOTAL 1,266,758 911,411,122 64,880,110 105,080,920 560,874,826 

 


