
 

 
                              



 

2 

 

 

 

 
 
 
 
 
 

REPORT ON 
AWARENESS OF LOCAL PEOPLE ON INTEGRATED WATER RESOURCE 

MANAGEMENT THROUGH THE ADB-FUNDED PROJECTS 

Case study of project “Strengthening Water Management and Irrigation System 

Rehabilitation” in Bac Ninh province, Vietnam  

 
 

 

Research team: 

Duong Thu Hang 

Hoang Thi Tu Oanh 

Vu Hai Linh 

 

 
 
 
 
 

Hanoi, November 2013 



 

3 

Contents 
Introduction .......................................................................................................................... 3 

Objectives of the research ..................................................................................................... 3 

Methodology ......................................................................................................................... 3 

Scope of the research ........................................................................................................ 3 

Methodology ..................................................................................................................... 3 

Research Results ................................................................................................................... 3 

Gia Binh Pilot Project and Participatory Irrigation Management ..................................... 3 

Gia Binh Pilot Project ................................................................................................... 3 

Participatory Irrigation Management ............................................................................ 3 

Public Communication Policy in ADB5 project and Gia Binh pilot project .................... 3 

Implementation of IWRM principles in ADB5 and Gia Binh pilot project ..................... 3 

The participation of local people in IWRM ...................................................................... 3 

Conclusions .......................................................................................................................... 3 

Selection of the project site ............................................................................................... 3 

Public Communication Policy .......................................................................................... 3 

IWRM principles .............................................................................................................. 3 

Recommendations ................................................................................................................ 3 

REFERENCES ..................................................................................................................... 3 





 

1 

ABBREVIATIONS 

 

ADB  Asian Development Bank 

ADB5  “Strengthening Water Management and Irrigation System Rehabilitation” 

project 

ADB7  “Water Resources Development in the Mid - and Northeast Red River 

Delta” project 

AFD  French Development Agency 

BHH  Bac -Hung- Hai (Bac Ninh – Hung Yen – Hai Duong) 

CPIM     Center for Participatory Irrigation Management  

CPO   Central Project Office  

DARD  Department of Agriculture and Rural Development 

GDP  Gross Domestic Product 

IWRM  Integrated Water Resources Management  

MARD  Ministry of Agriculture and Rural Development 

PIM    Participatory Irrigation Management 

PCP  Public Communication Policy 

WRU  Water Resource University  

 

 

 



 

2 

I. Introduction  
For thousands of years the Vietnamese people have gathered in the rich river deltas to 

cultivate rice and farm. In this way, agriculture has been the main economic driver of 

Vietnam. Even now, although industry and services have appeared and are often given 

priority in development, the importance of agriculture remains; it provides food for 90 

million domestic consumers and contributes about 20% of the total GDP (2012) (Minh 

Ngoc 2013). By the end of 2012, the agricultural sector received the largest amount of 

loans from the Asian Development Bank (ADB) to Vietnam, accounting for 31% of the 

total (Vietnam Overview 2013). This research centers on one of the ADB approved projects 

in the agricultural sector of the Red River delta of Vietnam, the project, “Strengthening 

Water Management and Irrigation System Rehabilitation” (here abbreviated as ADB5). 

Water usage in this area is faced with many challenges. For example, water must be shared 

among four different sectors: agriculture, industry, services and households. Also, water 

irrigation system degradation has made the system less efficient and has caused the 

unnecessary waste of irrigation water. As a result of these problems, the ADB-funded 

project was established with the following three components: 

o Component 1 - Construction of a major portion of the first phase of the Pho 

Hien campus of the Water Resource University (WRU), comprising a well-

balanced, functional mix of educational facilities sufficient by 2016 for 

13,400 students and including dormitories for 30% of the student body. 

o Component 2 - Construction and Rehabilitation of Bac Hung Hai (BHH) 

Irrigation and Drainage Infrastructure, including construction of eight new 

pumping stations and the rehabilitation of two existing pumping stations for 

irrigation, drainage and dual purposes in the BHH system, a system which 

runs through the 3 provinces of Bac Ninh, Hai Duong and Hung Yen. 

o Component 3 - Strengthening the capacity of BHH service providers: 

strengthen the capacity of water management organizations on a pilot basis 

in the Gia Binh area of Bac Ninh province, and improve management 

information throughout the BHH system, with the establishment of a first 

phase supervisory control and data acquisition (SCADA) system. 

 

The rationale for the last two components arises from the increasing demand for water in 

agriculture to ensure food security, a problem intensified by the conversion of some paddy 
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lands to aquaculture areas. Also, the BHH irrigation system is one of the oldest systems in 

the Red River Delta and is experiencing degradation. Given the importance of the system 

in terms of the economy, social welfare and food security, this rehabilitation is much 

needed.   

 

II. Objectives of the research  

Due to the limitations in resources, the research examined Component 3  with a case study 

of the Gia Binh pilot irrigation system and Participatory Irrigation Management (PIM), in 

Bac Ninh province, with three objectives:  

1. Enforcement of ADB’s Public Communication Policy 

2. Enforcement of integrated water resources management (IWRM) 

3. The participation of local people in integrated water resources management 

 

III. Methodology 

1. Scope of the research 

In 2012, research was conducted on an ADB-funded project for Vietnam entitled “Water 

Resources Development in the Mid - and Northeast Red River Delta” (ADB7 project). The 

research aimed to understand how IWRM principles were actually being applied on this 

project and, most importantly, to evaluate the participation of local people in various 

stages of this project in Bac Ninh province of the Red River Delta. Since the objectives of 

this earlier research involved the same issues of IWRM and community participation as 

the current project, Bac Ninh was chosen as the site for the new research this year. By 

continuing to conduct research in a previous research site, it makes it possible to see more 

clearly whether there is collaboration between the projects located in the same river basin, 

and to make comparisons between them.   
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Map of project site 

2. Methodology 

In order to collect information, the researchers first found information about the project 

from secondary sources. The data mostly came from the internet, including from the 

ADB’s website and the website of the Central Project Office (CPO) – an organization 

under the Ministry of Agriculture and Rural Development (MARD). Because the research 

is concerned with IWRM issues we also examined information on other related projects in 

the region, including the ADB7 project. 

After forming our general conception of the projects we established a list of questions for 

2 targeted audiences: the local authorities and the local people. The questions were raised 

in (1) general discussion, (2) interview (mainly with government officials) and (3) 

questionnaires. At the provincial level we worked with the Bac Ninh Department of 

Agriculture and Rural Development (DARD), the Bac Ninh Water Resources Division, the 

Water Resources Project Management Board in charge of projects ADB 5 and ADB 7, and 

the Nam Duong Water Resources Company, which manages the water projects in the 

South of Duong river. At the district level we worked with the Gia Binh Water Company. 

Even though we mostly had group discussions and in-depth interviews, we also did give 
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out 17 questionnaires in Binh Duong and Nhan Thang communes of Gia Binh District, 

Bac Ninh Province, including to one Vice Chairman, communal officials, village headmen 

and heads of co-operatives who directly involved in the model. We also interviewed with 

local villagers to for deeper understanding about the project. All the discussions and 

questionnaire answers were then complied and analyzed.  

Video documentation is an innovative part of this research. To help support the results of 

the research, local officials and people were filmed as they shared their opinions about the 

current situation in their locales. This footage captures the images of the irrigation system 

in the locale to demonstrate the real problems and help facilitate a solution from both 

government officials and the local community. Some discussion sessions between the 

researchers and the local stakeholders and among stakeholders were also recorded.  

 

IV. Research Results 

1. Gia Binh Pilot Project and Participatory Irrigation Management 

a. Gia Binh Pilot Project 

Gia Binh district of Bac Ninh province is in the Southern part of Duong river. The 

district’s topography includes rivers and mountains, creating many channels to supply and 

to drain water for the fields. This area has long history of agricultural use, and agriculture 

is the largest sector of the district’s economy. The total area of Gia Binh district is 107.5 

km2, two thirds of which is devoted to agriculture. The Gia Binh pilot project will 

rehabilitate and improve the pumping station, as well as the irrigation and drainage system, 

and strengthen the irrigation channels for the purpose of serving cultivated areas in the 

villages and communes in Gia Binh district.   

The Gia Binh pilot project, financed by AFD, belongs to Component 3 of the ADB5 

project. This pilot project identified the priorities needed for improved delivery of 

irrigation and drainage services, ensuring that the benefits of investment in irrigation 

infrastructure reach the intended farmer beneficiaries. In reality, a survey in two 

communes of Binh Duong and Nhan Thang of Gia Binh district, Bac Ninh province shows 

that there are some problems with the irrigation system of the communes. The most urgent 

problem, according to the local people surveyed, is the leakage of water during the 

operation of the system. As a result, water is wasted and many paddy fields at the end of 
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the system do not receive enough water. Related officials at commune levels were 

informed of the pilot project, but there were not many detail available about this ADB 

funded project or any preparatory works for the coming activities. The expert group 

conducted a questionnaire survey at the commune level during the operation of the pilot 

project, but still at the end of October 2013, no feedback has been heard.  

b. Participatory Irrigation Management 

The activities on strengthening the capacity of water management organizations are 

conducted by the Center for Participatory Irrigation Management (CPIM) under WRU. 

This Center will assess the irrigation and drainage situation in the localities and undertake 

a study of the needs of those localities on participatory water management. From that, it 

will organize necessary and appropriate training in participatory management in the 

project areas. 

The PIM concept arises in the context that there are many water users, of which irrigation 

is only one. As water issues such as pollution and reduction in water quantity and quality 

are becoming more severe, efficient water management in irrigation has become an 

important issue.  

The purpose of this pilot project is to manage in-field water channels among the 

communes of the province. The management depends on irrigation area, instead of 

administrative area. CPIM is the lead agency in instructing local people about the Gia Binh 

pilot model in the ADB5 project. The responsibility of CPIM is to assist the co-operatives 

in the district in managing water use for agricultural purposes through multi-stakeholder 

meetings. Those stakeholders include Bac Ninh DARD, the District People’s Committee, 

water resources companies and local groups who manage the in-field irrigation and 

drainage systems. These stakeholders will discuss and reach agreement on the 

responsibilities of each party, operation and organization. The ultimate goal is to establish 

appropriate operational mechanisms for each commune.      

In this district, water for agriculture is transferred to the fields through a system of 

irrigation and drainage channels called in-field channels. This system is currently being 

managed by co-operatives. The relationship between the co-operatives with other 

stakeholders is illustrated in the Figure below: 
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Legend: 
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  Contract 
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• Role and responsibility of Commune People’s Committee: this stakeholder has an 

administrative role in managing co-operatives and in-field channel systems and 
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• Role and responsibilities of other Commune People’s committees: in irrigation 

area: Other Committees have responsibilities for taking care of and supporting the 

activities of co-operatives, along with resolving water conflicts and enforcing the 

regulations in terms of in-field water fees. 

•  Co-operatives: This party performs the distribution activities in order to make full 

use of the channels to serve agricultural purposes for communes in the irrigation 

areas. The co-operatives also maintain, regularly repair and protect the in-field 

channels. Apart from this the co-operatives will collaborate with other communes 

in the irrigation areas to charge fees on in-field channels to pay for management 

and maintenance of these channels.  

 

Structure of co-operatives 

The co-operatives operate in a volunteering and self-responsible manner under the 

regulations approved by the District People’s Committee. Financial management bases on 

the rules of disclosure. Each co-operative has a Management Board and a water resources 

group. The Management Board consists of a head, one or more vice-heads, financial 

personnel and a monitoring group, while the water resources groups are elected by water 

end-users. The inter-commune water resources group is in charge of distributing water at 

the commune level to the villages and then continues the distribution of water to in-field 

channels.  

Financial Management 

An important factor for sustainable operation of co-operatives is to maintain an adequate 

income for operating. This income comes from 2 sources: from the budget of the Water 

Resources Construction Company and from in-field water fees. As for the budget from the 

Company, the co-operatives will implement the financial activities such as inflows and 

outflows in accordance with the rules and regulations issued by the Government and the 

Company. The co-operatives spend their budgets on management and operating costs, 

maintenance, and regular repair of inter-commune channels. According to the regulations 

of the People’s Committee, the water fees from water users will depend on inflow-outflow 

and are to be spent on operating and management costs, maintenance, dredging and repair 

of in-field channels. The fees from end-users are included in the operating regulations and 

are adopted in the meetings with water users. 
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Expectations from PIM model:  

• Distributing water among the communes near the channels and other communes in 

an equitable manner and providing water to the most distant communes 

• Reducing the operating costs of distributing water to communes that are more 

distant from the pumping stations 

• Eliminating water conflicts among the communes by strictly following distribution 

plans for the use of water  

• Using water in a more efficient way as users’ responsibilities and awareness are 

improved. 

 

2. Public Communication Policy in ADB5 project and Gia Binh pilot project  

As has been mentioned earlier, there are 3 components of the ADB5 project, each of which 

has its own lead/coordinate organization and works independently of the other 

components. Consequently, the information exchange among the components is not 

relevant. There is a shortage of water resources projects in the Red River Delta. In 

previous research on PCP in the ADB7 project (conducted in the Mid and Northeast Red 

River Delta), the PCP was not conducted thoroughly, down to the lowest level. In that 

ADB5 project, information was sent to commune officials who received it in a passive 

manner and followed all the requests without having a broad picture of the whole project 

or process. This inadequate information flow at the very beginning stage of the project will 

possibly lead to many difficulties as the project continues. 

In order to have a clear view of PIM implementation in Bac Ninh, information was 

collected at provincial, district and commune levels.  

At the provincial level, in April 2013, CPIM, in collaboration with Bac Ninh DARD, 

organized an opening workshop on water management capacity. Following that workshop, 

a group work session was held, including 27 officials from DARD, the Nam Duong 

Company, and Gia Binh agencies, to support CPIM in their training at local level. CPIM 

assessed the irrigation and drainage situation at 2 communes in Gia Binh, as well as the 

requests and suggestions from local participants concerning water management.     

At the commune level, CPIM, along with experts from AFD, held meetings in 14 

communes to introduce the PIM model, discuss the model, train local users in sustainable 

water use, and assess the training needs of local water users. Village headmen and heads of 
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co-operatives attended the meetings. Experts also conducted a survey on the actual 

situation locally, such as how many pumps each district had, how the operation worked, 

and who managed the operation. A map was created of irrigation and drainage channels at 

the district and commune levels.  However, no feedback was subsequently sent to the 

participants. At this level, the practice was mainly top-down; the People’s Committee 

followed instructions and supported the experts from higher level organizations without 

asking what the next steps would be. At the local level, village headmen and heads of co-

operatives are deemed to have the most information and are the most active actors in 

agricultural matters in their areas or villages. CPIM, together with local parties, developed 

operating regulations for local groups. However, at this point only headmen, heads of co-

operatives and workers who are assigned to operate the newly built pumping stations 

attended the workshops and meetings. The discussion on the systems has been among 

these people, and no meetings or trainings have been organized for villagers for whom the 

pumping stations will be built.  

 As for Gia Binh pilot project, the information of the project reached as far as commune 

officials. However, details on the situation or what comes next is not known.  

3. Implementation of IWRM principles in ADB5 and Gia Binh pilot 
project  

IWRM is a multi-sector approach. This approach replaces the past single-sector approach 

on water resources management, an approach whose consequences have included poor 

water services and unsustainable water use. IWRM’s basis is the belief that water is a 

indispensible factor of the ecosystem, a natural resource and is an economic good.  

Establishing IWRM operation is a significant challenge for the government and other 

institutions because it will take a long time to mobilize the many resources, including 

personnel and facilities, and will need to attract the relevant stakeholders in the decision-

making process. The ultimate goal is to establish efficient information and monitoring 

system.  

Implementation of IWRM principles in ADB5 project 

The survey at Nam Duong Water Resources Construction Company and among other 

stakeholders reveals that there are many commonalities and reasons for information 

exchange among the projects in the Duong river basin. Up until now there has been no 
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mechanism for utilizing this commonality, resulting in independently implemented 

projects without collaboration. 

Implementation of IWRM principles in Gia Binh pilot project 

In Gia Binh district, two communes (Binh Duong and Nhan Thang) were surveyed. Each 

village selected a group to manage the irrigation and drainage systems in the in-field 

channels. These groups monitor and operate the pumping stations themselves, based on the 

water demand of the users. The expenses for this group are collected from the villagers 

(the members of co-operatives). The rate is mutually agreed among them in the meetings, 

and varies according to the particular village. For example, irrigation systems in villages 

far from the pumping station take more time and effort to manage, so the rate paid to the 

monitoring group is higher.  

The new water management model in Gia Binh commune: 

• Personnel: the Management Board includes the water management groups from 

the villages and a number of officials from the Commune People’s Committee (the 

Chairman or vice-Chairman, a representative from the Women’s Union, etc.). For 

example, in Binh Duong commune the Management Board had 17 members and in 

Nhan Thang it had 15. Currently, the Management Board is established and 

certified by the Commune People’s Committee and its operating regulations have 

been issued. Nevertheless, it’s not sure that all members of the Board fully 

understand the regulations, and some still have no idea about what next steps 

should be taken. In general, it seems that this Board still follows the old top-down 

approach; they believe that the next step will be directed by those at a higher level. 

They are not confident that this water management model will actually center on 

the water users at the local level, the people who actually build and operate the 

system.   

• Facility: The project does not commit to support material infrastructure. The 

communes have to deal with this themselves. Binh Duong Commune is one of 

the sites receiving support from the New Rural Program, and receives a budget for 

rehabilitating concrete in-field channels and for constructing roads. This choice for 

a PIM model is appropriate. In the case of Nhan Thang Commune, the in-field 

channels are made of soil, not concrete. This will pose a challenge for a PIM model 
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if the commune is not provided with a budget for institution, mechanism, capacity 

and facility.  

The people who were interviewed for this study, both authorities and villagers, said 

the past water management model still works well in their locales. What they say 

they actually need is a concrete channel system, replacing the current soil channel, 

and to upgrade the pumping station so it will be able to serve all the villages, 

especially in the dry season. As for PIM model, they consider it as a big machine 

working without an adequate budget. Because the PIM model has just begun, it is 

really hard for the villagers to see its actual benefits and possible problems.  

• The model will help use water more efficiently: the villagers thought this would 

be true only if there is synchronization of water use in the in-field channels in the 

communes. At present only some among the 13 communes are equipped with 

adequate facilities for this. The pumping machines differ from commune to 

commune, and waste of water in the pumping process has up to now been 

unavoidable.  

• Workers of the pumping stations: they are selected by the villagers and nor 

trained officially. Their limited capacity might be a challenge for the model when it 

goes to work.  

A PIM model has many upsides. To make best use of this model, it will be necessary to 

completely renew the system and not to mix between the new and old models. In modern 

times, in a developing province as Bac Ninh, there should be greater investment in 

agriculture. Otherwise, local people will leave the agricultural sector and turn to the 

industrial sector.  

4. The participation of local people in IWRM 

In Bac Ninh province currently, water construction management at the provincial level is 

conducted by the companies and primarily focuses on the main, large channels. Smaller, 

in-field channels are managed by water groups at the district level and lower. The model 

has proven to be an efficient irrigation and drainage system in a commune, but for inter-

commune channels, there are still many problems that must be dealt with. 
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The PIM model aims for equitable water distribution, in order to avoid water conflicts 

between communes near the pumping station and communes further away. This aim really 

arose from practical situations at the local level and hopefully will bring the water to all 

groups in an efficient way. In spite of this, at the beginning of the process some difficulties 

can be seen, especially in the context of reducing water fees.  Some of these difficulties 

are: 

• Water groups operate at village scope, so there has not been collaboration among 

the villages in inter-commune channels, leading to the waste of water 

• Households near the pumping stations waste water, sometimes causing a shortage 

of water for households far from the stations  

• Households near the pumping station have not followed the water distribution plan 

issued by the companies. They have opened the valves for their own convenience 

without following the agreed upon plan; meanwhile the companies have no 

personnel or authority to process such violations. 

• Some water groups near the pumping stations have low or no water fees. On the 

other hand, water groups at the far end away from the pumps have higher fees since 

they must allocate human resources to monitor the water distribution. Also, the 

rates vary among the communes.  

There are several reasons why various issues remain unresolved, but the main reason is 

lack of collaboration among the water groups. Additionally, the water users have an 

incomplete understanding of their own roles and responsibilities in the operation, 

monitoring and maintenance of water facilities.  

The new Management Board, which involves village headmen and heads of co-operatives 

is expected to remedy those shortcomings. However, in the project survey, the members of 

the Management Board in Binh Duong and Nhan Thang communes were still uncertain of 

the possibility of success for the new project, because they are unclear about the 

operations, sources of income, and the synchronization of facility use among the 

communes. The project did not, in the end, consult all water end-users, so there still 

remains a question of whether there has been actual agreement among all the stakeholders. 
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V. Conclusions 

1. Selection of the project site 

PIM is a new model which supports efficient water use in agriculture and households in 

such a way that water users actively participate in the model. However, as the survey has 

shown, there are some points that need reconsidering when we review the choice of Gia 

Binh district, Bac Ninh province as the project site:  

• The facility of in-field channels is unsynchronized. Currently, number of the earth 

canals are more than the number of concretized canals 

• There was not an adequate budget for managing the model at the beginning 

• Workers at the pumping stations have not been formally trained. 

2. Public Communication Policy 

The information about the project did reach to the local level, to authorities in the 

commune and to some stakeholders. However, although the Gia Binh pilot project and 

PIM center on participation at the local level, and villagers are the local end-users of the 

water, there are few signs that local people really became involved or were surveyed or 

consulted.  

3. IWRM principles 

It is unclear that the Gia Binh pilot project and PIM of ADB5 have adopted IWRM 

principles. At the basin level, in the context that water river quantity is decreasing, the 

projects in the Duong River basin seem to have been conducted independently without 

exchanging information between projects. The projects, principles and information go 

through a top-down approach and local people neither see how they are involved nor 

understand what their benefits are from this project. 

VI. Recommendations 

• The information of PIM should be transferred to more local people. The tools 

available for this include the internet, leaflets, meetings and local training 

• The authorities should involve local people more deeply when designing and 

constructing a pilot project 

• It is necessary to manage water resources at all levels: inter-village, inter-

commune, inter-district and inter-province  
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• Water projects implemented in the same river basin must be closely connected and 

regularly exchange information  

• In order to make the best use of the pilot project, there should be an agreement at 

all levels after understanding the real situation at the local level. This way the 

waste of resources can be minimized or eliminated.  

 



 

16 

REFERENCES 	
 

Minh Ngoc 2013. Cơ cấu GDP và những vấn đề đặt ra.  

Retrieved September 5, 2013, from http://baodientu.chinhphu.vn/Gop-y-Hien-ke/Co-cau-
GDP-va-nhung-van-de-dat-ra/178706.vgp  

Vietnam Overview 2013.  

 Retrieved September 5, 2013, from http://www.adb.org/countries/viet-nam/main 

 Các văn bản chính của dự án ADB5 2013. 

 Retrieved September 7, 2013, from http://www.cpo.vn/adb5_pr166/cac-van-ban-chinh-
cua-du-an-adb5_gn208_n1695.aspx 

PanNature 2006. Quản lý Tài nguyên nước dựa vào cộng đồng ở Việt Nam.  



 

17 

Appendix 1. Rationale on ADB Policy 
 

As ADB defined, Integrated Water Resources Management is “a process which promotes 

the coordinated development and management of water, land and related resources, in 

order to maximize the resultant economic and social welfare in an equitable manner 

without compromising the sustainability of vital ecosystems”.  

THE ADB-STRATEGY FOR INTRODUCING IWRM IN RIVER BASINS: 25 

IMPORTANT ELEMENTS 

 

1. River basin organization: Build capacity in new or existing RBO, focusing on the four 

dimensions of performance (stakeholders, internal business processes, learning and 

growth, and finance) under the Network of Asian River Basin Organization’s (NARBO) 

benchmarking service. 

2. Stakeholder participation: Institutionalize stakeholder participation in the river basin 

planning and management process including active participation of local governments, 

civil society organizations (academe, NGOs, parliamentarians, media), and the private 

sector, and an enabling framework for meaningful stakeholder participation in project 

specific planning decisions. 

3. River basin planning: Prepare or update a comprehensive river basin plan or strategy, 

with participation and ownership of basin stakeholders, and application of IWRM 

principles in land use planning processes. 

4. Public awareness: Introduce or expand public awareness programs for IWRM in 

collaboration with civil society organizations and the media. 

5. Water allocation: Reduce water allocation conflicts among uses and geographical areas 

in the basin with participatory and negotiated approaches, incorporating indigenous 

knowledge and practices. 

6. Water rights: Introduce effective water rights or entitlements administration that 

respects traditional or customary water use rights of local communities and farmers and 

farmer organizations. 

7. Wastewater permits: Introduce or improve wastewater discharge permits and effluent 

charges to implement the polluter pays principle. 
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8. IWRM financing: Institutionalize models whereby all levels of government contribute 

budget to IWRM in the basin. 

9. Economic instruments: Introduce raw water pricing and/or other economic instruments 

to share in IWRM costs, stimulate water demand management and conservation, protect 

the environment and pay for environmental services. 

10. Regulations: Support the development and implementation of a legal and regulatory 

framework to implement the principles of IWRM and its financing in the basin, including 

tariffs, charges, quality standards and delivery mechanisms for water services. 

11. Infrastructure for multiple benefits: Develop and/or manage water resources 

infrastructure to provide multiple benefits (such as hydropower, water supply, irrigation, 

flood management, salinity intrusion, and ecosystems maintenance). 

12. Private sector contribution: Introduce or increase private sector participation in IWRM 

through corporate social responsibility (CSR)-type contributions. 

13. Water education: Introduce IWRM into school programs to increase water knowledge 

and develop leadership among the youth, including responsibility for water monitoring in 

local water bodies. 

14. Watershed management: Invest to protect and rehabilitate upper watersheds in 

collaboration with local communities and civil society organizations. 

15. Environmental flows: Introduce a policy and implementation framework for 

introducing environmental flows and demonstrate its application. 

16. Disaster management: Investments in combined structural and nonstructural 

interventions to reduce vulnerability against floods, droughts, chemical spills and other 

disasters in the basin. 

17. Flood forecasting: Introduce or strengthen effective flood forecasting and warning 

systems. 

18. Flood damage rehabilitation: Investments in the rehabilitation of infrastructure after 

floods. 

19. Water quality monitoring: Initiate or strengthen basin-wide water quality monitoring 

and application of standards. 
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20. Water quality improvement: Invest in structural and nonstructural interventions that 

reduce point and non-point water pollution. 

21. Wetland conservation: Invest to conserve and improve wetlands as integral part of the 

river basin ecosystems. 

22. Fisheries: Introduce measures to protect and improve fisheries in the river. 

23. Groundwater management: Institutionalize and strengthen sustainable groundwater 

management as part of IWRM. 

24. Water conservation: Institutionalize a policy and implementation framework to 

promote efficiency of water use, conservation, and recycling. 

25. Decision support information: Improve on-line publicly available river basin 

information systems to support IWRM policy, planning, and decision-making, including 

dissemination of “tool boxes” and good practices. 
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Appendix 2: Pictures from the fieldtrip 

 

Picture 1: Map of irrigation and drainage system in Nam Duong, Bac Ninh Province 

 

Picture 2: In-field channels in Binh Duong Commune, Gia Binh District, Bac Ninh Province 



 

21 

 

Picture 3: Old pumping station in Binh Duong Commune, Gia Binh District, Bac Ninh Province 

 

Picture 4: Leakage at the beginning of the channel 
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Picture 5: WARECOD staff discussed with officials in Nhan Thang Commune, Gia Binh District, 
Bac Ninh Province 


