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Executive summary  

 

Introduction 

This document presents the preferred1 climate change adaptation strategy for the Lower Vam Co 

River Basin in Long An Province in Viet Nam under a 18-months pilot project, being executed in the 

period from 1 November 2011 until 30 March  2013.  

Co-funded by the Dutch government (Partners for Water Programme), Long An province, and the 

International Water Governance Centre, the 385,0лл 9¦wh όпфрΣллл ¦{5ύ ǇǊƻƧŜŎǘ άtarticipation in 

/ƭƛƳŀǘŜ !ŘŀǇǘŀǘƛƻƴέ ƻŦŦŜǊǎ the decision makers and stakeholders of Long An province with a clear 

overview of alternative strategies and measures for adaptation of the pilot area to climate change 

related threats, including floods, salt water intrusion, water scarcity, droughts and water pollution. 

People living in the villages and cities of Long An, as well as the socio-economic development and 

ecosystems in this region, are under serious threat from the impacts of climate change. The pilot 

area covers the southern coastal districts, i.e. Can Duoc, Can Giuoc, Chau Thanh and Tan Tru, where 

flood from upstream combined with high tide from East Sea (via Soai Rap estuary) may lead to severe 

inundation. In addition, drought and salinity intrusion especially in the dry season are already causing 

serious problems for fresh water supply for domestic, agricultural and industrial uses in the pilot 

area. This problem is further aggravated by dwindling groundwater resources due to over 

exploitation. Under present conditions climate variability is already important to successful 

management of water. The impacts of climate change enlarge the existing complexities of achieving 

just socio-economic and sustainable development which involves multiple uses of water among 

growing numbers of users. In summary, climate change has severe negative consequences for human 

health, food production and industry in the pilot area. 

Hence, it was recognized by the authorities of Long An Province that we need to be planning to adapt 

to the challenges and opportunities that a changing climate will bring. For this reason the pilot 

project developed an integrated and community-based climate change adaptation strategy for the 

Lower Vam Co River Basin. The strategy is based on a participative planning process at different 

levels (i.e. province, district, commune level), supported by innovative participation methods in 

combination with advanced decision support tools. 

Taking into account climate change scenarios for 2020 and 2050 the final preferred strategy offers a 

consensus-based mix of measures. This includes completing and upgrading the dyke systems and 

more room for rivers and nature to increase resilience and water discharge capacity of the Vam Co 

River Basin as a whole (e.g. retention areas and dyke replacements combined with reforestation in 

the upstream parts). It also offers a variety of measures for optimizing water supply and demand, 

including rainwater harvesting, sustainable groundwater exploitation,  point-of-use conservation, 

water saving technologies in irrigation, land use change from agriculture to aquaculture, water 

recycling and reuse of grey water, treated sewage and industrial water. This optimal mix of measures 

will reduce the chance of flooding by the sea and by the river, and will also reduce demand for 

freshwater and should lead to better allocation of available freshwater resources in the districts. 

                                                           
1
 Preferred means based on the preference of stakeholders participating in this pilot project, taking into 

account the results of different phases of the participative planning process being implemented in this pilot 
project 
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With a tailor-made climate change adaptation strategy Long An Province will comply with, and partly 

implement in its own unique way the policy targets of the National Strategy for Natural Disaster 

Prevention, Response and Mitigation to 2020, and also its commitment to the National Target 

Program to Respond to Climate Change (NTP-RCC). The preferred climate change adaptation 

strategy developed by this pilot project will serve as an important input to the development of the 

Long an provincial action plan(s) under above policies. 

Furthermore, there are close links with the development of the Mekong Delta Plan. While the 

Mekong Delta plan provides a long-term strategic vision for the Delta as a whole, ultimately it will 

need to be further developed and implemented by local authorities and stakeholders at provincial, 

district and commune level. The strategy for the Lower Vam Co Basin developed in this pilot project 

is a prime example of how local authorities and stakeholders can achieve this.  

As stated by Simon van der Burg (Consul General of the Royal Netherlands embassy): άAlthough the 

Mekong Delta plan is a long term vision with long term objectives it should guide the provincial plans 

towards more sustainable and integrated adaptation strategy and land use.  Both plans should be 

coherent and contributing to the same objectives. Especially the participative approach applied in this 

pilot project is the key to success for a broad based and accepted adaptation strategy.έ 

 

Participative planning process 

The participative planning process being implemented in this pilot project involved local actors to 

ensure that their priorities and the challenges they face in reducing climate risks are effectively 

addressed. We take the view that all stakeholders have relevant experience, knowledge and 

information that ultimately will inform and improve the quality of the planning process as well as any 

actions that (may) result. Hence, the process brought relevant stakeholders or those who have a 

ΨǎǘŀƪŜΩ ƛƴ ŀ ƎƛǾŜƴ ƛǎǎǳŜ ƻǊ ŘŜŎƛǎƛƻƴΣ ƛƴǘƻ ŎƻƴǘŀŎǘ ǿƛǘƘ ƻƴŜ ŀƴƻǘƘŜǊΦ !ǎ ŀ Řirect result we managed to 

enhance levels of trust between the different actors, to share information and knowledge, and to 

generate solutions and relevant good practices. Moreover, local experiences are key to developing a 

tailor-made adaptation strategy, tuned to the specific features of local geography, hydrology, 

ecology, economy and culture. As a result, the alternative strategies are based on problems and 

solutions identified by an extensive group of stakeholders within the pilot area, and have been 

developed on the basis of expert judgement and advanced decision support modelling tools.  

This is one of the first projects in Vietnam which has introduced a comprehensive approach for full-

scale and meaningful participation of relevant stakeholders at different levels (province, district, 

commune level) for developing a climate change adaptation strategy. With a combination of 

innovative participation methods and advanced decision support tools the pilot project 

demonstrated the added value of applying a participative planning process for the integration of 

different interests and spatial challenges into one single strategy. This is also unique since the 

participative planning process covers such a complex array of problems and multiple spatial 

challenges in one area.  

With local actors we mean governmental authorities at provincial, district and village level, but also 

ǇŜǊǎƻƴǎΣ ƎǊƻǳǇǎ ŀƴŘ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ǿƛǘƘ ŀƴ ƛƴǘŜǊŜǎǘ ƻǊ άǎǘŀƪŜέ ƛƴ ŎƭƛƳŀǘŜ ŀŘŀǇǘŀǘƛƻƴΣ ŜƛǘƘŜǊ ōŜŎŀǳǎŜ 

they will be directly affected by climate change, or because they may have a stake in proposed 

adaptation measures. Stakeholders include individual citizens and companies, economic and public 
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interest groups, such as non-governmental organizations, representatives of local communities, 

ǿƻƳŜƴΩǎ ǳnion and farmer associations.  

 

Some statistics on  the participative planning process: 

 

Å 120 persons participated in local questionnaire interviews > 5 per village in 6 villages in every 

of the 4 districts 

Å 250 persons participated in 4 District meetings 

Å 140 persons participated in 2 Provincial meetings 

Å In total 56 different stakeholders participated (including governemental authorities, civil 

society organisations, academia and private sector) 

 

The project conducted an extensive monitoring and evaluation procedure on the participative 

planning process, amongst others based on the evaluation forms during the multi-stakeholder 

dialogues at provincial and district level, feedback from participants during the Midterm and Final 

Conference and feedback from the External Advisory Committee. Overall, participants indicated that 

they appreciated the integrated approach and the way how their own ideas were incorporated in a 

structured way. During the final conference we have received positive responses from the people 

living in our pilot area, i.e. that they could recognize the input they delivered during the participation 

process, and they confirmed that their ideas and solutions were incorporated in the final strategy.  

 

Tools and methods 
 

Decision support tools: 

o Hydrological models based on SOBEK 

o GIS-based damage module for pilot area 

o Multi-criteria analysis based on DEFINITE 

 

Participation methods: 

o  Extensive Stakeholder Analysis (as point of departure) 

o  Questionnaire interviews (local level) 

o  Multi-stakeholder dialogues (provincial and district level) 

o  Individual cognitive mapping 

o  Group model building 

 

Results 

 
The key result of this pilot project, as presented in this report, is a consensus-based ranking of 

preferred strategies for climate change adaptation in the pilot area. Each strategy includes a package 

of adaptation measures for the selected strategies. The preferred strategy is based on the following:  

 

- Assessment of present and future climatic impacts in the local context, leading towards 

an assessment of associated risks and vulnerabilities in the pilot area; 
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- Broad and horizontal participation of stakeholders at provincial, district, commune and 

village level; 

- Participation resulted in a consensus-based portfolio of different adaptation measures 

and solutions; 

- Evaluation of the impact of different adaptation measures on potential flood from the 

river and from the sea and the related risks and saltwater damages;  

- Set of alternative strategy components developed by experts and stakeholders; 

- Consensus-based ranking of preferred strategies for the pilot area. 

The first important output of the planning process was a joint problem definition. This output was 

based on an advanced facilitation methodology called group model building and resulted in a holistic 

and summarized overview of the perspectives from all stakeholders in the pilot area. At the same 

time, the joint problem definition was used to identify targeted policy recommendations, also based 

on participative assessment. The overview below provides a summarized priority list of adaptation 

measures (with high-low ranking), based on the outputs (i.e. priority lists) from multi-stakeholder 

workshops in each district: 

¶ Upgrading and reinforcing dyke systems    

¶ Forest protection and reforestation 

¶ Water supply and demand side measures 

¶ Training, education and awareness raising  

¶ Information supply and sharing 

¶ Upgrade and improve irrigation and drainage system 

¶ Land use change from agriculture to aquaculture 

¶ Improved policy coordination and integration 

¶ Financial support, funding and investment 

¶ Environmental pollution control 

¶ Water treatment 

¶ Attracting clean, sustainable and water-saving industries 

 
Based on the problems and solutions identified above the project developed five optional strategy 

components in order to support the design sessions during the provincial multi-stakeholder dialogue 

on 23-24 May 2012 in Tan An, Long An Province. Details and feasibility of the following five strategy 

components were discussed by the participants during the design sessions:  

 

1. Completing dyke system and upgrading dykes; 

2. Semi-permeable barrier at river mouth + sluices to stop saltwater intrusion at high tide; 

3. More room for rivers and nature: retention areas, wetland restoration, dyke replacements, 

combined with reforestation; 

4. External freshwater supply; 

5. Self-sufficiency in freshwater supply 

 

Chapter 6 presents the results of the multi-criteria analysis, in which the outputs of SOBEK modelling 

together with expert judgment of Vietnamese and Dutch experts are used to evaluate the 5 strategy 

components using the 8 criteria groups that are identified during the Multi-Stakeholder Dialogue on 
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24 May 2012. This has been done for different scenarios: for dry and wet season, and for three sea 

level situations (current level, +12 cm sea level rise (SLR) and +33cm SLR). 

 

Based on the evaluation of these five strategy components in chapter 6 the project developed three 

integrated strategies focusing on continuing current land-use and economic activities:  

 

1. No-Regret Strategy 

2. Tidal Barrier + Sluices 

3. Import Freshwater 

 

Chapter 7 presents these integrated strategies, including a package of measures for each strategy 

and intervention sheets for each measure. Each intervention sheet specifies the type of intervention,  

location, objective, responsibility, impact, investment costs, etc). The three integrated strategies are 

based on the five optional strategy components presented and discussed during the conference in 

Tan An on 23-24 May 2012 (see chapter 5). Table A shows an overview of the integrated strategies, in 

which strategy 2 and 3 are additions to the no-regret strategy (strategy 1). 

 

Table A ς Overview of strategies 

 

Strategy 0 Strategy 1 Strategy 2 Strategy 3

no measures

Import of 

freshwater

No regret No regret No regret

Tidal barrier 

+ sluices

 
 

 

 

Table B shows an overview of strategy components, interventions sheets and type of intervention for 

each strategy. There are three general categories of intervention types: 1) physical intervention, 2) 

governance intervention, and 3) feasibility study. In total, table B shows six physical interventions, six 

governance interventions, and eleven feasibility studies. 

 

 

    

.  
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Table B - Overview of strategy components, interventions sheets and type of intervention for different strategies 

 
Strategy Strategy component Intervention Type of intervention

1a. Upgrading existing dyke system Physical intervention

1b. Construction of 12 sluices Physical intervention

1c. Rainwater harvesting Physical intervention

1d. Surface water extraction Feasibility study

1e. Development of sustainable groundwater management policy Governance intervention

1f. Water transfers within pilot area Feasibility study

1g. Desalination Feasibility study

1h. Point-of-use conservation Physical intervention

1i. Water saving technologies in irrigation Physical intervention

1j. Land use change from agriculture to aquaculture Governance intervention

1k. Water recycling and re-use Physical intervention

1l. Dyke replacements Feasibility study

1m. Increasing retention capacity Feasibility study

1n. Wetlands development and/or restoration Governance intervention

1o. Economic and fincancial measures Governance intervention

1p. Communication and education measures Governance intervention

1q. Regulatory measures Governance intervention

2. Tidal barrier at Vam Co mouth Construction of infrastructure 2a. Construction of tidal barrier Feasibility study

3a. Import of fresh water from upstream groundwater Feasibility study

3b. Import of fresh water from upstream surface water Feasibility study

Import of fresh water from other river basins 3c. Import of fresh water from adjacent river basins Feasibility study

3. Import of fresh water
Import of fresh water from own river basin

Improving governance tools

Upgrading natural water capacity

Optimizing water supply and water demand measures

1. No regret

Upgrading existing dyke system
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The final preferred strategy, which is called a άbƻ-wŜƎǊŜǘ {ǘǊŀǘŜƎȅέ, offers a consensus-based 

mixture of measures, based on the priority lists and evaluations provided by the stakeholders and 

based on feedback from Dutch and Vietnamese experts. The strategy aims at completing and 

upgrading the dyke systems and creating more room for rivers (e.g. dyke replacements and retention 

areas) and protection of nature areas such as mangroves and swamps. More room for rivers and 

nature will increase the resilience and the water discharge capacity of the Vam Co River Basin as a 

whole. The no-regret strategy also provides a variety of measures for optimising water supplies and 

demand management,  including rain-water collection, sustainable groundwater exploitation, water 

saving technology in irrigation, improved use of water resources (3 Rs: re-use, reduce, recycle) and  

sewage and wastewater treatment. These measures can be implemented safely without 

compromising the development of wider water management plans, such as the Mekong Delta Plan 

or the HCMC Flood Management Program, for which reason this is named a No-Regret Strategy. This 

optimal mix of measures will reduce the chance of flooding by the sea and by the river, and will also 

reduce demand for freshwater and should lead to better allocation of available freshwater resources 

in the districts. Additionally, strategy 1 includes a number of governance tools, including: a) 

economic and financial measures, b) communication and education measures, and c) regulatory 

measures.  

 

Within the context of increasing the water discharge capacity for the basin as whole, it is important 

to consider transboundary issues, in particular the fact that the Vam Co Basin is squeezed in 

between two major river basins (i.e. the Saigon-Dong Nai basin and the Mekong Basin). This means 

that the Vam Co Basin is affected by developments in these basins, such as water resources 

development projects in the Mekong, or infrastructure and urban development projects by Ho Chi 

Minh city. One example is a planned measure to divert water, during peak discharges, from the 

Saigon River (north from HCMC) to the Vam Co Basin, in order to protect HCMC against flooding. This 

will have major consequences for the Lower Vam Co River Basin, since it may divert 2500 m3/s of 

water from the Saigon into the Vam Co Basin, which will substantially increase the risk of flooding in 

the Vam Co. However, it can also be used to provide the Vam Co area with freshwater during the dry 

season if the peak discharge diverted from Saigon River can be (partly) stored in the upstream areas 

of the Vam Co Basin, e.g. by means of ecosystem water storage and/or retention areas. This would 

be a potential win-win situation, although further study on its feasibility is required.  

A second strategy adds tidal barriers and sluices ǘƻ ǘƘŜ άbƻ-wŜƎǊŜǘ {ǘǊŀǘŜƎȅέ ƛƴ ƻǊŘŜǊ ǘƻ ŘǊŀǎǘƛŎŀlly 

reduce seawater intrusion into the pilot area. These measures will only be necessary when the no-

regret strategy does not succeed in providing sufficient fresh water for current land uses. Important 

note: realization of a tidal barrier will have significant and non-reversible impacts on water 

management in the wider region, and can therefore not be considered as a non-regret measure. Also 

the construction of sluices is considered highly controversial, since it will shut certain areas off from 

their surroundings, which may lead to severe negative environmental consequences for the affected 

ecosystems. 
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In any case, it is strongly recommended to await the final decision about a sea dyke in Soai Rap 

estuary, to be constructed in order to protect Greater Ho Chi Minh City from sea level rise. A sea 

dyke in Soai Rap would make a tidal barrier in the mouth of the Vam Co river redundant. 

Furthermore, a tidal barrier may influence the flooding depth of the land behind the barrier, and will 

therefore have implications for the height of the dyke rings in the pilot area. Overall, the construction 

of a tidal barrier has major influence on daily activities and economy of local people, and it might 

have negative impacts on navigation, thus further study is required. 

A third alternative strategy adds measures - ƻƴ ǘƻǇ ƻŦ ǘƘŜ άbƻ- wŜƎǊŜǘ {ǘǊŀǘŜƎȅέ ς for importing 

additional surface or groundwater water from outside the pilot area into the four coastal districts of 

Long An Province. For example, water can be imported from upstream areas adjacent to the pilot 

area or from storage reservoirs in the Saigon and/or Mekong river basin. The aim of this import is to 

overcome water shortages within the pilot area during the dry season, as has been noticed regularly 

in the past. This strategy will only be necessary when the no-regret strategy does not succeed in 

providing sufficient fresh water to current land and water users in the pilot area. However, its 

feasibility is highly controversial and would require further study. 

 

Conclusions and recommendations 
 

As evaluated by the External Advisory Committee, and based on the panel discussions during the 

Midterm and Final Conferene, the existing Vietnamese demand for adaptive and participatory 

approaches to water management and water governance has been served well by the project, and 

provides a good basis and reference for further dissemination and upscaling. The Chairman of Long 

!ƴ tǊƻǾƛƴŎƛŀƭ tŜƻǇƭŜΩǎ /ƻƳƳƛǘǘŜŜ ǎǘŀǘŜŘ ŘǳǊƛƴƎ ǘƘŜ Cƛƴŀƭ /ƻƴŦŜǊŜƴŎŜ ƻƴ ну CŜōǊǳŀǊȅ нлмоΥ ά¢ƘŜ 

participative planning process and resulting strategy is highly appreciated, and we need a roadmap 

for further roll-ƻǳǘέΦ   

 

With a combination of innovative participation methods and advanced decision support tools the 

pilot project demonstrated the added value of applying a participative planning process for the 

integration of different interests and spatial challenges into one single strategy. The pilot project 

shows that participative planning methods, such as Group Model Building and highly-interactive 

forms of learning, are possible, if properly embedded, initiated and facilitated. The group model 

building in this pilot project improved group understanding about the water management system, its 

problems and possible solutions, which will directly or indirectly lead to better management 

decisions. Not only is the model itself a product of the process, but also the generation of common 

understanding among the stakeholders during the process is an important product of the process. 

 

Moreover, an effective planning process is achieved by providing adequate information and inviting 

key stakeholders at the right moment during the process of strategy development. Adequate 

information supply was made possible thanks to a variety of decision support tools, such as the 

SOBEK modelling, a GIS-based damage module for the pilot area and DEFINITE for the multi-criteria 

analysis.  

 

Based on the feedback from participants the participatory planning process led to positive outcomes 

ŎƻƳǇŀǊŜŘ ǘƻ ŀ ΨōǳǎƛƴŜǎǎ-as-ǳǎǳŀƭΩ ŀǇǇǊƻŀŎƘ ƛƴ ±ƛŜǘƴŀƳ: 
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¶ More knowledge generation and sharing 

¶ More mutual trust 

¶ Development of consensus-based solutions 

¶ Identification of relevant good practices 

¶ Greater learning ability of the persons and organizations involved with water and climate 

issues 

 

Given the Vietnamese culture and context, a participative planning process could not be done in the 

same way as in the Netherlands or other western cultures. Eventually the project was able to find a 

way that connected with the Vietnamese participation tradition and in 6 meetings, more than 400 

representatives of organizations at province, district and commune level contributed to a joint Group 

Model of problems, solutions and components for strategy development. 

 

For implementing a participative planning process in Vietnam several important lessons can be 

drawn: 

 

Å Characteristics of the Vietnamese society, such as conflict resolution by negotiation, open 

attitude to new technologies and innovations, and the high level of participation in voluntary 

mass organizations, constitute a good basis for participation in decision-making and 

planning; 

Å An effective approach for participative planning in Vietnam seems the active involvement of 

mass organizations and NGOs through which citizens' interests are represented. Mass 

organizations play an important role in organising people at local levels (district, commune) 

and the grass-roots level, amongst others since the number of people belonging to 

organisations is very high in Vietnam compared with countries like Singapore and China, 

which have comparable types of governance.  The five mass organisations (or socio-political 

ƻǊƎŀƴƛǎŀǘƛƻƴǎύ ƛƴ ±ƛŜǘƴŀƳ ƛƴŎƭǳŘŜ ǘƘŜ ²ƻƳŜƴΩǎ ¦ƴƛƻƴΣ ǘƘŜ ǘǊŀŘŜ ǳƴƛƻƴǎΣ ǘƘŜ ¸ƻǳǘƘ ¦ƴƛƻƴΣ 

ǘƘŜ CŀǊƳŜǊǎΩ !ǎǎƻŎƛŀǘƛƻƴ ŀƴŘ ǘƘŜ !ǎǎƻŎƛŀǘƛƻƴ ƻŦ ±ŜǘŜǊŀƴǎΦ ¢ƘŜ CŀǘƘŜǊƭŀƴŘ CǊƻƴǘΣ ǿƘƛch is the 

umbrella organisation of the mass organisation and other organisations, is also counted as a 

mass organization; 

Å On the lowest government level (grass root level), the village head plays a crucial role. 

Å The economic conversion of the country marks a change in its mentality: whereas the state 

used to be the only mobiliser of resources, society as a whole has now become a driving 

force (Le Viet Thai, 2007); 

Å The reform policy (doi moi) since 1986 and the recent development in Grassroots Democracy 

policy lay a good foundation for a participatory planning approach in Vietnam 

 

The project has followed a multi-level governance approach for supporting integration between 

different levels and for establishing liaisons and opportunities for upscaling the project results. While 

the pilot project has organized multi-stakeholder dialogues at three different levels (province-

district-commune), the External Advisory Committee, additionally, has supported interaction and 

collaboration with higher levels, including the regional, national and international level. The member 

constitution of the EAC was specifically selected to allow for upscaling and streamlining of the project 

results. 
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The preferred strategy includes a wide range of policy recommendations for Vietnamese authorities 

to enable a sustainable and climate-resilient development of the pilot area. Together, we need to 

improve cross-sectoral cooperation & harmonize sectoral policies, mainstream climate adaptation, 

set-up mechanisms for knowledge, data- and information exchange & good communication, improve 

participatory planning approaches, ensure equity and social fairness. Besides, more focus is needed 

on non-structural measures, sustainable groundwater management policy, shift to green technology 

and green living: improved use of natural resources (3 Rs: re-use, reduce, recycle), possibilities for 

renewable energy: wind, solar, water, salt/fresh exchange potential, etc. Further investigation is 

needed on the potential for ecosystem water storage, viz. diversion from Saigon river to alleviate 

HCMC floods, development of innovative disaster risk management, delegation of responsibility to 

the lowest possible level (subsidiarity), and capitalizing on the unique location of Long An. Finally, 

we need to build capacity and prepare human resources management (HRM) for the future by 

training, awareness raising and consensus-building. 
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Chapter 1 - Introduction  
 

1.1 Objectives  
 

The objective of this pilot project is to develop an integrated and community-based climate change 

adaptation strategy for the Lower Vam Co River Basin in Vietnam. The strategy development is done 

by a participative planning process at different levels (i.e. provincial, district and local level), 

supported by advanced decision support techniques. By doing so the pilot project demonstrates the 

added value of applying a participative planning process for the integration of different interests and 

spatial challenges into one single strategy. The pilot project includes a strong capacity building 

component, to ensure that the participative planning process can be reproduced by the authorities 

and people from Long An Province, and that the methods, lessons learned and results of the project 

can be used for similar projects in the Mekong Delta or other regions in Vietnam and SE Asia. 

 

The project is being executed in the period from 1 November 2011 until 31 December 2012. The 

current document is the Preferred Climate Change Adaptation Strategy (presented as Deliverable 3 

& Synthesis report) under this project.  

 

The participative planning process involves local actors to ensure that their priorities and the 

challenges they face in reducing climate risks are effectively addressed. Local experiences are key to 

developing a tailor-made adaptation strategy. With local actors we mean governmental authorities 

at provincial, district and village level, but also persons, groups and organizations with an interest or 

άǎǘŀƪŜέ ƛƴ ŎƭƛƳŀǘŜ ŀŘŀǇǘŀǘƛƻƴΣ ŜƛǘƘŜǊ ōŜŎŀǳǎŜ ǘƘŜȅ ǿƛƭƭ ōŜ ŘƛǊŜŎǘƭȅ ŀŦŦŜŎǘŜŘ ōȅ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΣ ƻǊ 

because they may have a stake in proposed adaptation measures. Stakeholders include individual 

citizens and companies, economic and public interest groups, such as non-governmental 

organizations, representatives of lƻŎŀƭ ŎƻƳƳǳƴƛǘƛŜǎΣ ǿƻƳŜƴΩǎ ǳƴƛƻƴ ŀƴŘ ŦŀǊƳŜǊ associations.  

 

With a tailor-made climate change adaptation strategy Long An Province will comply with, and partly 

implement in its own unique way the policy targets of the National Strategy for Natural Disaster 

Prevention, Response and Mitigation to 2020, and also its commitment to the National Target 

Program to Respond to Climate Change (NTP-RCC). The preferred climate change adaptation strategy 

developed by this pilot project will serve as an important input to the development of the Long an 

provincial action plan(s) under above policies. 

 

The current document presents the preferred2 climate change adaptation strategy as a result of the 

pilot project. It does not fully cover all separate building blocks and outputs of the project, since 

other Work Package reports have been developed and published separately. This report is presented 

as Deliverable 3 & Synthesis Report.     

                                                           
2
 Preferred means based on the preference of stakeholders participating in this pilot project, combining the 

results of the participative assessment of problems and solutions (see section 2.4 and 4.1), development of 
priority lists by the stakeholders (section 4.2) and the results of the participatory approach to multi-criteria 
analysis (section 6.1). 
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1.2 Consortium  
 

Within the bilateral collaboration between the Dutch and Vietnamese Governments, the consortium 

of Water Partner Foundation (lead), Deltares and the Institute for Environmental Studies (IVM) from 

the Netherlands and the Southern Institute of Water Resources Research (SIWRR) in Vietnam are 

working together with Long An Province to implement this pilot project: άtŀǊǘƛŎƛǇŀǘƛon in climate 

change adaptation for the lower Vam Co river basin ς [ƻƴƎ !ƴ tǊƻǾƛƴŎŜέ 

 

1.3 Funding of the pilot project  
 

The project is financed from three sources:  The Netherlands Government (represented by Partners 

for Water) with 79% of the total fund for the project, while 19% will be covered by the reciprocal 

fund of Long An Province (from provincial fund for science research in 2012), and 2% will be covered 

by the International Water Governance Centre in the Netherlands. 

 

The funding is allocated as followed: 

Funding from the Netherlands Government (79%) 

- Remuneration for Water Partner Foundation, Deltares, IVM and CESTE 

- Travel, visa and DSA for Dutch staff 

- Data collection (2500 Euro) 

- Auditing (5000 Euro)  

Funding from Long An Province (19%) 

- Organizing workshops & meetings 

- Stakeholder dialogue workshops in 4 districts 

- Questionnaire surveys in 4 districts 

- Website, newsletter, brochure 

- Meetings of External Advisory Committee (2500 Euro) 

Funding from the Netherlands Water Governance Center (2%) 

- External Advisory Committee (7500 Euro) 

 

1.4 Pilot area  
 

Under this project preferred climate change adaptation strategies have been developed for the 

downstream part of the Vam Co river basin in Long An Province (see figure below). The pilot area 

covers an area of 686 km². The boundary of the study area is demarcated by four districts: Can Duoc 

District, Can Giuoc District, Tan Tru District and Chau Thanh District. These districts are characterized 

as follows:  

 

- Can Duoc is a district (huy֓ n) in the south of Long An. Can Duoc is famous for its Nang 

Thom Cho Dao  Rice. As of 2010 the district had a population of approximately 170.000. 

The population density is around 779 people/km². The district covers an area of 218 km². 

The district capital lies at Can Duoc.  

http://en.wikipedia.org/wiki/Can_Duoc
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- Can Giuoc is a district (huy֓ n) of Long An Province. As of 2010 the district had a 

population of approximately 170,000. The district covers an area of 211 km². The district 

capital lies at Can Giuoc 

- Tan Tru is a rural district (huy֓n) of Long An province. As of 2010 the district had a 

population of approximately 61,000. The district covers an area of 107 km². The district 

capital lies at Tan Tru. 

- Châu Thành is a rural district (huy֓n) of Long An province.  As of 2010 the district had a 

population of approximately 98,000. The district covers an area of 151 km². The district 

capital lies at Tam Vu.  

 

Vam Co River is influenced by two (2) big river networks: (i) SaiGon ς Dong Nai via Vam Co Dong River 

and (ii) Mekong via Vam Co Tay River. The pilot area is located southeast of National Highway no. 1a, 

which is running directly through Tan An (provincial capital), and connects Ho Chi Minh City (HCMC) 

with the provinces of the Lower Mekong delta Basin. The pilot area is located in the triangle of three 

cities: Ho Chi Minh City, My Tho and Tan An, including the conversion point of Vam Co Dong (East 

Vam Co river) and Vam Co Tay (West Vam Co river). At this point the two rivers are merged as one 

(now called: Vam Co river). From this point the Vam Co River is 35 km long, 400 m wide on average, 

flowing through Soai Rap river mouth into the East Sea. The pilot area mainly includes the rural 

agricultural areas located east from Tan An (provincial capital) and some semi-industrial/domestic 

urban areas southwest of HCMC. For supporting the strategy development we used hydrological 

models for the whole river basin (from upstream to downstream).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 ς Pilot Project Area 

 

 

 

 

http://en.wikipedia.org/w/index.php?title=Tam_Vu&action=edit&redlink=1
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1..5 Methodology  
 

As part of the participative planning process the following key techniques, tools and methods have 

been used in this pilot project: 

 

¶ Stakeholder analysis: see section 3.4 below; 

¶ SWOT-analyis: re-evaluation of, and learning from, earlier IWRM and participative planning-

projects in Vietnam by looking at the Strengths, Weaknesses, Opportunities, and Threats of 

these projects; 

¶ Group Model Building at provincial level and district level: Group Model Building (GMB) is a 
ƳŜǘƘƻŘ ŦƻǊ ŦŀŎƛƭƛǘŀǘƛƴƎ ΨŘŜŜǇ ƛƴǾƻƭǾŜƳŜƴǘΩ ƻŦ ŀ ƎǊƻǳǇ ƻŦ ƛƴŘƛǾƛŘǳŀƭǎκǎǘŀƪŜƘƻƭŘŜǊǎ ƛƴ ǘƘŜ 
building of a model of a particular management system, in order to improve group 
understanding about that system, its problems and possible solutions, which will directly or 
indirectly lead to better management decisions. Not only is the model itself a product of the 
process, but also the generation of common understanding among the stakeholders during 
the process is an important product of the process of group model building. Results of this 
method can be found in Chapter 2 and Section 3.5; 

¶ Questionnaire interviews at the local level (see Section 3.6); 

¶ SOBEK 1D-2D: a model that gives a two-dimensional representation of the flooding 
conditions over time in for instance a polder, a town, a diversion zone, etc. This tool has been 
used together with a hydrologic and statistical analysis of discharge conditions in the Vam Co 
River, which will enable an assessment of the actual Flood Risk (Risk=Probability*Potential 
Damage). With the SOBEK model not only floods from the Vam Co River have been 
simulated, but also scenarios with a water-level rise at the sea boundary (storm and sea-level 
rise). Apart from that it was possible, by using a 'fraction-simulation' approach, to simulate 
the salt intrusion. This approach simulated how the concentration of a fraction (salt) released 
at the sea boundary, is intruding the model.  

¶ Decision support tool for conducting multi-criteria analysis (MCA), called Definite: this is a 

simple interface in which multiple measures or strategies have been evaluated and ranked. 

The multi-criteria analysis (MCA) has been implemented in cooperation with representatives 

of stakeholder groups and with local experts. The purpose of the MCA was twofold: first, to 

enable a ranking of proposed measures. Secondly to stimulate discussion on the measures 

between stakeholders and to help coming to an agreement on the future plans. More details 

on the multi-criteria analysis have been provided in Section 5.1; 

¶ Multi -stakeholder dialogues at provincial and district level: the multi-stakeholder dialogues 

ƛƴ ƻǳǊ Ǉƛƭƻǘ ǇǊƻƧŜŎǘ ŀƛƳŜŘ ǘƻ ōǊƛƴƎ ǊŜƭŜǾŀƴǘ ǎǘŀƪŜƘƻƭŘŜǊǎ ƻǊ ǘƘƻǎŜ ǿƘƻ ƘŀǾŜ ŀ ΨǎǘŀƪŜΩ ƛƴ ŀ 

given issue or decision, into contact with one another. The key objective was to enhance 

levels of trust and understanding between the different actors, to share information and 

institutional knowledge, and to generate solutions and relevant good practices.  The process 

takes the view that all stakeholders have relevant experience, knowledge and information 

that ultimately will inform and improve the quality of the decision-making process as well as 

any actions that (may) result. 
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1.6 Results 
 

The key result of this project, as presented in this report, is a consensus-based ranking of preferred 

strategies for climate change adaptation in the pilot area. Each strategy includes a package of 

adaptation measures for the selected strategies. The preferred strategy is based on the following:  

 

- Assessment of present and future climatic impacts in the local context, leading towards 

an assessment of associated risks and vulnerabilities in the pilot area; 

- Participation of stakeholders at provincial, district, commune and village level; 

- Participation resulted in a consensus-based portfolio of different adaptation measures 

and solutions; 

- Evaluation of the impact of different adaptation measures on potential flood from the 

river and from the sea and the related risks and saltwater damages;  

- Set of alternative strategies developed by experts and stakeholders; 

- Consensus-based ranking of preferred strategies for the pilot area. 

 

1.7 Definitions  
 

Definitions of key terms used in this report are listed below in alphabetical order: 

 

Adaptation to climate change is defined by Adger et al. (2005, pΦтуύ ŀǎΥ ά!ƴ ŀŘƧǳǎǘƳŜƴǘ ƛƴ ŜŎƻƭƻƎƛŎŀƭΣ 

social or economic systems in response to observed or expected changes in climatic stimuli and their 

effects and impacts in order to alleviate adverse impacts of change or take advantage of new 

opportunities. Adaptation can involve both building adaptive capacity thereby increasing the ability 

of individuals, groups, or organisations to adapt to changes, and implementing adaptation decisions, 

i.e. transforming that capacity into action. Both dimensions of adaptation can be implemented in 

ǇǊŜǇŀǊŀǘƛƻƴ ŦƻǊ ƻǊ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ƛƳǇŀŎǘǎ ƎŜƴŜǊŀǘŜŘ ōȅ ŀ ŎƘŀƴƎƛƴƎ ŎƭƛƳŀǘŜΦέ 

 

Climate Change Scenario: A coherent and internally-consistent description of the change in climate 

by a certain time in the future, using a specific modelling technique and under specific assumptions 

about the growth of greenhouse gas and other emissions and about other factors that may influence 

climate in the future (UKCIP, 2003). Scenarios are generally external and cannot be influenced, in 

contradiction to strategies. 

 

Climate impacts: Consequences of climate change on natural and human systems. Depending on the 

consideration of adaptation, one can distinguish between potential impacts and residual impacts 

(IPCC TAR, 2001): 

- Potential Impacts--All impacts that may occur given a projected change in climate, 

without considering adaptation.  

- Residual Impacts--The impacts of climate change that would occur after adaptation.  

 

Risk (climate-related): Is the result of interaction of physically defined hazards with the properties of 

the exposed systems ς i.e., their sensitivity or (social) vulnerability. Risk can also be considered as the 
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combination of an event, its likelihood, and its consequences ς i.e., risk equals the probability of 

climate hazard multiplied by a ƎƛǾŜƴ ǎȅǎǘŜƳΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅ ό¦b5tΣ нллрύΦ 

 

Strategy: Refers to a broad plan of action that is implemented through policies and measures. A 

climate change adaptation strategy refers to a general plan of action for addressing the impacts of 

climate change, including climate variability and extremes. It may include a mix of policies and 

measures, selected to meet the overarching objective of reducing the vulnerability of a certain area 

(UNDP, 2005). 

1.8 Rationale of this report  
 

The presented climate adaptation strategy aims to provide the decision makers of Long An province 

with a clear overview of alternative strategies for adaptation of the pilot area to climate change 

related threats. The alternative strategies are based on problems and solutions identified by an 

extensive group of stakeholders within the pilot area, and have been developed on the basis of 

expert judgement and decision support modelling tools.  

 

The preferred strategy has been selected with the use of Multi Criteria Analysis (MCA). The 

evaluation criteria within the MCA were identified by the stakeholders, and have been weighed in 

terms of importance in consultation with the stakeholders as well. 

 

It is the responsibility of the Province of Long An to eventually decide to what extent the proposed 

strategy will indeed be adopted, and how the results and recommendations presented for this pilot 

area will be used to further develop a Climate Adaption Strategy for the Province of Long An at large.  

 

It is the wish and hope of all Vietnamese and Netherlands partners in the current pilot project, that 

the methodologies, tools and results of this pilot project will provide clear directions to the Province 

of Long An and other provinces and river basin authorities on how to address climate change related 

challenges. 
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Chapter 2 ɀ The necessity of developing a climate change adaptation 

strategy  
 

This chapter provides an overview of climate related problems in Vietnam and the pilot area in 

particular (section 2.1), as identified by the stakeholders (including authorities and experts). 

Moreover, under this pilot project an elaborate assessment of present and future climatic impacts in 

the local context has been undertaken by means of decision support modeling techniques, leading 

towards an assessment of associated risks and vulnerabilities in the pilot area. Section 2.2 provides 

some key results of this risk assessment, while more details can be found in annex 4 (Outputs 

Decision Support Track). 

 

2.1 Vietnam and climate change  

In the past decades, climate change has already caused more frequent and a higher intensity of 

natural disasters, especially flood, drought, salinity intrusion are causing more difficulties to the 

Mekong Delta. Hence, by the end of 2010 Vietnamese Government has initiated the National Target 

Programme to Respond to Climate Change (NTP-RCC). For formulation of this programme different 

climate change scenarios, in particular for sea level rise, have been developed for the period of 2010 

to 2100. Under the NTP, each province needs to develop actions plans to respond to climate change 

including adaptation to the effects of climate change and sea level rise. 

According to the climate change scenario from ICEM (2007), 10 provinces in the Mekong delta will be 

flooded if sea level increases with 1.0m, Long An will be the province affected the most: 49.4% of the 

whole province area will be inundated. In particular, the cities and villages in the lower part of Vam 

Co river basin are extremely vulnerable to impacts of climate change and sea level rise. For this pilot 

project we will use the official MONRE data and climate change scenarios.3  

Every year flood converges firstly to the Northern districts in Dong Thap Muoi, starting from the 

beginning or mid-August and lasting to November. For the southern coastal districts, i.e. Can Duoc, 

Can Giuoc, Chau Thanh and Tan Tru, flood from upstream combined with high tide from East Sea (via 

Soai Rap estuary) may lead to severe inundation. In addition, drought and salinity intrusion especially 

in the dry season are already causing serious problems for fresh water supply for domestic, 

agricultural and industrial uses in the pilot area. 

Under present conditions climate variability is already important to successful management of water 

in the area. The impacts of climate change enlarge the existing complexities of achieving just socio-

economic and sustainable development which involves multiple uses of water among growing 

numbers of users.   

In particular, an increased intensity and frequency of floods and droughts will have severe negative 

consequences for food production and human health in the area (based on climate change scenarios 

developed by Can Tho University, 2009). Also other sectors might be severely affected, including 
                                                           
3
 Source: Ψ/ƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛƴ ǘƘŜ aŜƪƻƴƎ 5ŜƭǘŀΣ ±ƛŜǘnam-Netherlands Mekong Delta Master plan project, 

Climate scenario's, sea ƭŜǾŜƭ ǊƛǎŜΣ ƻǘƘŜǊ ŜŦŦŜŎǘǎΣ I/a/ нлмлΩ 



 

26 
 

industry, transportation, and tourism. On top of that, it is expected that sea level rise will cause more 

and more saline water intrusion in the downstream parts of the Vam Co river. Even worse, without 

precaution the lower part of Vam Co river basin  in Long An Province, under specific circumstances 

(i.e. daily tidal movements and spring tides combined with storms), will be almost completely 

inundated if the sea level would rise with 1 meter (Source: The International Centre for 

Environmental Management, 2007). See also figure 2 below. 

 

Figure 3 - The pilot area in Long An Province (southeast of  Ho Chi Minh City) is confronted with serious risks 

of inundation with a sea level rise of  1 meter (Source: The International Centre for Environmental 

Management (ICEM, 2007) 

Agriculture is certainly one of the most vulnerable sectors to climate change. Next to the devastating 

effects on crops by floods, droughts and salt water intrusion, the change in surface air temperature 

and rainfall patterns can affect the soil conditions and thereby the growth of crops.  Especially the 

livelihoods of the poor who already live on the margin, can be adversely affected by climate-related 

extreme events. Failure of crops due to floods, drought, salt water intrusion or rise in temperature 

can seriously reduce their limited income even further. 

In vulnerable deltas, such as in Vietnam and the Netherlands, it is increasingly recognized that we 

need to be planning to adapt to the challenges and opportunities that a changing climate will bring. 

Managers and policy makers responsible for water and environment related issues are under 

pressure to respond to the unprecedented impacts of climate change.   

 

2.2  Climate change scenarios (adopted from IPCC)  
 

The SRES scenarios (Special Report on Emissions Scenarios) were constructed to explore future 

developments in the global environment with special reference to the production of greenhouse 

gases and aerosol predecessor emissions. These concentrations are the major factors determining 

the degree of climate change. Four narrative storylines were defined, describing the relationships 

between the forces driving greenhouse gas and aerosol emissions and their evolution during the 21st 

century for large world regions and globally. Each storyline represents different demographic, social, 
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economic, technological, and environmental developments that diverge in increasingly irreversible 

ways.   

The four storylines combine two sets of divergent tendencies: one set varying between strong 

economic values and strong environmental values, the other set between increasing globalization 

and increasing regionalization. The storylines are summarized as follows (Nakicenovic et al., 2000): 

 

¶ A1 storyline and scenario family: a future world of very rapid economic growth, global 

population that peaks in mid-century and declines thereafter, and rapid introduction of new 

and more efficient technologies. The A1b scenario assumes a rise of CO2 levels to ca. 703 

p.p.m. by 2100. 

¶ A2 storyline and scenario family: a very heterogeneous world with continuously increasing 

global population and regionally oriented economic growth that is more fragmented and 

slower than in other storylines. A relatively little technological innovation is achieved 

resulting in a Green  Hous Gas (GHG) concentration of 836 p.p.m. by 2100. 

¶ B1 storyline and scenario family: a convergent world with the same global population as in 

the A1 storyline but with rapid changes in economic structures toward a service and 

information economy, with reductions in material intensity, and the introduction of clean 

and resource-efficient technologies. The B1 scenario assumes an increase of CO2 to ca. 540 

ppm by 2100 and is therefore the scenario with smallest rise in GHGs 

¶ B2 storyline and scenario family: a world in which the emphasis is on local solutions to 

economic, social, and environmental sustainability. It is a world with continuously increasing 

global population at a rate lower than A2, intermediate levels of economic development, and 

less rapid and more diverse technological change than in the B1 and A1 storylines. While the 

scenario is also oriented toward environmental protection and social equity, it focuses on 

local and regional levels. It assumes an increase in CO2 to ca 600 p.p.m. by 2100. 

 

The scenario background mentioned above forms the basis for the scenarios of the MONRE report 

(2010) as mentioned earlier in this report. In the next paragraph the application of the MONRE 

scenarios is discussed. 

2.3 Risk assessment of the pilot area  

Under this project an elaborate assessment of present and future climatic impacts in the local 

context has been undertaken, leading towards an assessment of associated risks and vulnerabilities 

in the pilot area. Some key results of this risk assessment are presented in this section. More details 

can be found in annex 4 (Outputs Decision Support Track). 

The hydrological model, SOBEK 1D/2D has been used to dynamically simulate the following: 

¶ Water flows in the streams, rivers and canals of the Vam Co river basin (1D)  

¶ Water levels in the streams, rivers and canals of the Vam Co river basin (1D) 

¶ Salinity levels in the streams, rivers and canals of the Vam Co river basin (1D) 

¶ Maximum water depths and maximum flooding extent in the rural and urban areas in case of 

flooding (2D) 
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For screening of the effects of climate change, the scenarios of the MONRE report (2010) are used. 

These scenarios are based upon different green house gas emission levels associated with different 

future socio-economic development pathways. Relevant inputs for the SOBEK model are the change 

in rivers flows, governed by change in precipitation, and the expected sea level rise. For the 

assessment of the effects of climate change two scenarios of the above mentioned MONRE report 

have been applied: 

¶ The scenario with medium emission level, Scenario B2, target year 2020; and, 

¶ The scenario with the highest emission level, Scenario A2, target year 2050. 

For the assessment of the effects of climate change scenarios we looked at the effects both in the dry 

season as well as in the wet season. As representative hydrological reference periods we used March 

1998 for the dry season and October 2000 for the wet season.  

Based on the results of the SOBEK modeling three specific climatic impacts pose serious problems to 

the pilot area: 

¶ Salinity intrusion and fresh water shortage in the dry season, due to a combination of sea 

level rise, higher evaporation rates and insufficient discharge from the rivers; 

¶ Salinity intrusion in the wet season, mainly due to sea level rise; and, 

¶ Flood hazard in the wet season from river branches and from high tidal levels at sea. 

To show the outputs of the SOBEK model we have selected a number of model output locations 

presented on the map below. A number of these locations are situated in the Vam Co river branches. 

For those locations longitudinal profiles are presented with both minimum and maximum water 

levels as well as minimum and maximum salinity levels. Also a number of output locations have been 

selected within Can Giuoc and Can Duoc districts. Due to choices made in the SOBEK model 

schematization there are no output locations available within Tan Tru and Chau Thanh districts. For 

the sea boundary salinity concentration we assumed a salinity level at Soai Rap of 32 gr/l in both dry 

and wet season. 
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  Figure 3 - Overview of SOBEK output locations in the pilot area 

In the next paragraphs we will discuss the observations we made reviewing the model results. We 

use outputs from the Excel dashboard that comprises simulation results of all SOBEK model 

calculations performed for this study. 

Climate impacts during dry season 

Salinity intrusion increases dramatically 

The longitudinal effects on the Vam Co river are significant. In Figure 2 the salinity intrusion in the dry 

season is shown in the present situation (reference year: March 1998) compared with the salinity 

intrusion in 2020 under the B2 scenario, along the Vam Co Tay and Vam Co river branches. Note that 

stations Moc Hoa and Go Dau Ha are not on the map in Figure 3 because of their upstream location. 

For readable purposes the zoom level in Figure 3 is limited to the pilot area. 
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Figure 4a - Maximum salinity level in the Vam Co Tay river and Vam Co in dry season, both for the  current 

situation as for the B2 scenario for 2020 (see legend) 

Legend for Figure 4a and 4b: 

 

 

 

 

The same longitudinal profile is shown in Figure 4b for the Vam Co Dong river branch, see below. 

 

Figure 4b - Maximum salinity level in the Vam Co Dong river  indry season, both for the current situation as 

for the B2 scenario for 2020 (see legend above) 

Together with the computed outputs, also the threshold values for different water uses are shown. 

The assumed threshold values are: Agriculture = 4 gr/l, Rice seeds = 1 gr/l and domestic use = 0.25 

gr/l. As can be seen, the difference in the maximum salinity levels is significant. The sea level rise of 

12 cm for the medium scenario already means a dramatic increase of the salinity intrusion. 

Let us now focus on the salinity distribution in the districts. In the figure below an overview is given 

of the salinity level in the districts. Left in Figure 2 the salinity intrusion in the dry season is shown in 

the present situation (reference year: March 1998) compared with the salinity intrusion in 2020 

under the B2 scenario. On the right the salinity intrusion in the dry season is shown in the present 

situation (reference year: March 1998) compared with the salinity intrusion in 2050 under the A2 

scenario. Both simulation maps show the impacts of climate change if no measures are being taken  

maximum salinitylevel scenario B2
minimum salinitylevel scenario B2
maximum salinitylevel currentsituation
minimum salinitylevel currentsituation
thresholdsalinitylevel agriculture
thresholdsalinitylevel riceseeds
thresholdsalinitylevel domesticuse

maximum salinitylevel scenario B2
minimum salinitylevel scenario B2
maximum salinitylevel currentsituation
minimum salinitylevel currentsituation
thresholdsalinitylevel agriculture
thresholdsalinitylevel riceseeds
thresholdsalinitylevel domesticuse
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Figure 5 - Maximum salinity levels in dry season for B2 scenario for 2020 (left) and A2 scenario for 2050 

(right)   

Additionally, the % time with exceedance of salinity thresholds for different uses is shown below. The 

selected output location is  Vam Co Dong 2, which is reasonably centrally located in the pilot area. 

 

Figure 6 - Percentage of time when salinity thresholds are exceeded. B2 Scenario vs. current situation 

(=reference) 

For scenario A2 the same results are presented as in Figure 4 for scenario B2. This means that for the 

three water uses no fresh water can be used during 100 % of the time in dry season. 
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Climate impacts during wet season 

 

F

Figure 7 - Flood maps of the pilot area with maximum inundation depth. B2 Scenario vs. current situation 

(=reference) above and A2 Scenario vs. current situation (=reference) below. 

In figure 7 the flood maps are presented for the wet season in the current situation and with the B2 

scenario (above) and with the A2 scenario (below). The flood maps show various inundation spots in 

the pilot area in both situations. These are the result of the heavy rainfall during the simulation 

period. In Can Giuoc district also flooding due to high tide coming from Saigon river is calculated. The 

latter increases in case of the B2 scenario. With scenario A2 also Can Duoc district is affected. In 

Table 1 we see the computed damages based on the land use map from DONRE of 2010. 

  






































































































































































































































