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1. Background
Development Context
Water issues in China are complex and urgent. One of them is that the precipitation is unevenly distributed. Uneven spatial distribution of precipitation often leads to contradictory effects, with some parts of the country battling floods while others suffering from severe drought. This contradictory phenomenon also occurs locally in many regions of China because of uneven temporal distribution of precipitation that excessively concentrated in certain months. One solution to the problem is wisely managing and using floodwater to meet the water resource needs in drought seasons. 
Flood Detention Basin is an important component and special hinge of terrestrial water cycle. It helps protect against severe or extreme floods by storing water temporarily for overflowing rivers. However, as the floodwater stored is usually not utilized but drained later, in non-flooding season these retention basin areas may face water shortage, greatly constraining local living, production and economic development.
In recent years, water shortage has become an outstanding problem in flood detention basins of North China. After fierce debate for years, people gradually reach a consensus that floodwater stored can be reclaimed to improve local living, production and environmental conditions on the premise of flood control. That is, local community is calling for an advanced floodwater utilization and management system in flood detention basins. 
To put this reforming idea into practice, increasing water reuse ratio and reclaiming non-traditional water resources (wastewater of agriculture and industry, rainwater, abandoned water before flood and floodwater) must be achieved, which requires great support of central and local government and active involvement of communities.
The central government has been attaching great importance to the construction and management of flood detention basin, especially on strengthening the utilization of rain and flood resources. In the past few years, the Station Council has issued National Integrated Water Resource Plan, Flood Control Plan for Seven Major River Basin, National Construction and Management Plan for Flood Detention Basin in recent years. 
Haihe River Basin area plays a crucial role in the economic and social development of north China, but it is also one of driest regions of China, with 1.3 % of national water resources supporting 10.2 % of national population, 10.3% agriculture outputs and 14.2% GDP. Excessive exploitation of water resource caused a series of ecological issues such as dried river course, shrinking wetland, estuary degradation and surface subsidence. Dahuangbaowa is one of the 28 designated flood retention areas (FRA) in the Haihe River Basin, in which 0.5 million people inhibit, of which 15 thousand people live here for generations. However, the per capital water resources is only 0.27 ML, much lower than the shortage standard 5 ML, thus water requirements for living, agricultural and industrial production is hardly met. For example, fishery, a common local industry since early 80s, is also heavily constrained. Only by pumping groundwater or transferring water from other regions could help meet the basic water requirements of fisheries and agriculture, but this practices leads to the increase of underground water funnel and degradation of aquatic ecosystem. The situation keeps deterioration with the development of the region. Although floodwater provides a potential solution, it is little utilized but flows into Bohai Sea directly and wasted.
Since sufficient and healthy water resources are essential for the water-supply safety and economic and social development of Dahuanbaowa, UNDP and TCCC initiative“Haihe River Basin Rain-Flood Utilization and Ecosystem Management Demonstration Project” to explore and develop a community-based rain flood utilization operating and management system as well as securing policies. Dahuangbaowa and Enxianwa are selected as demonstration areas for these two having the typical problems of Haihe River Basin in terms of weak management, policy support and community involvement. On the other hand, these two areas is undergoing reconstruction work of flood detention facilities, thus the outputs of this project area able to fit in and get the feedbacks.
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Fig. 1 Location of Dahuangbaowa


Table 1: Scenario of different flood scales
	Flood
	Volume (Million m3)
	Area flooded
(Million m3)
	Average depth
(Million m3)
	Max depth (m)
(Million m3)
	Beneficial Area/Total (%)

	5-year
	132.8
	148.8
	0.3344
	1.065
	56.4%

	10-year
	267
	201.8
	0.5451
	1.618
	76.5%

	20-year
	445.1
	221.6
	0.8299
	1.823
	84.0%




Project Objectives and Strategy
The overall aim is to help establish a community-based floodwater utilization operating and management system as well as securing policies based on water cycle and replenishment theory, which helps better regulate and utilize floodwater to replenish industrial and agricultural water consumption, improve living condition of local people as well as replenish water to wetland ecosystem and underground water. The project will also become a demonstration for planning and construction of flood detention areas of river basins. 
The objectives and strategy are:
1) Through formulating a model of community-based floodwater utilization planning, facility construction, operating and management, the function partitioning and floodwater utilization of Haihe River flood retention area can be improved and industrial and living water stress alleviated. 
2) Through securing this system with policies, the multiple functions such as such as flood control, floodwater utilization, economic and ecological development can be integrated and realized in flood detention area.
3) Through floodwater utilization, 10 million m3 of water can be replenished to Dahuangbaowa, helping alleviate water stress for 45.2 thousand people, protect ecological environment and promote economic development. 
4) Through floodwater utilization, 15 million m3 of water can be replenished to Enxianwa, helping alleviate water stress for 13.94 thousand people, protect 26 km2 of wetland and promote economic development. (calculation see Annex)
2. Key Results

Project Outcomes
Outcome 1: Research and field study
Two study reports were completed on time:
(1) Field Investigation Report on Community-based Management of Dahuangbaowa and Enxianwa Flood Detention Area
(2) Research Report on the Floodwater Reclamation Technology for Dahuanbaowa and Enxianwa Flood Detention Area
Outcome 2: Capacity building
Drafts of two management regulations and two floodwater utilization plans were accomplished on time:
(1) Floodwater Utilization Management Regulations for Dahuangbaowa Flood Detention Area (trial)
(2) Floodwater Utilization Management Regulations for Enxianwa Flood Detention Area (trial)
(3) Community-based Floodwater Utilization Plan for Dahuangbaowa Flood Detention Area
(4) Community-based Floodwater Utilization Plan for Enxianwa Flood Detention Area
(5) Policy and Technical Proposal on Floodwater Utilization in Flood Detention Area of Haihe River Basin
(6) Policy and Technical Proposal on Floodwater Utilization in Flood Detention Area of North Chin
The (5) document has been submitted to Haihe River Water Resources Commission and (6) has been submitted to the Ministry of Water Resources.
At least 100 persons participated in technical training and exchange, field investigation and policy formulation process, forming a management group that is able to fulfil the community-based management of flood retention area.
Outcome 3: Communication and publicity
Outcome 4: demonstration construction
Specifically, the construction work includes dike and dam, flood diversion gate and related safety facilities. 
The new operation and management system enables to replenish 10 million m3 of water every year to both Dahuangbaowa and 15 million m3 to Enxianwa, helping alleviate water stress for 45.2 thousand people 139.4 thousand people respectively.
The experimental operation in 2012 indicated that under the scientific management at least104 ML of floodwater could be safely utilized in Dahuangbaowa. 
Activities and Outputs
Output 1: Research 
Activity 1.1 Carry out research on the reclaim of floodwater and ecosystem-based management of flood retention area and hold workshops to discuss the research results
The research started with the investigation on the water resource and social conditions of Dahuangbaowa, focusing on land use, flood related regulations and water requirements. In February 2012, we collected and processed topographical, hydraulic engineering, hydrological and hydraulic information. We also collected 40-year land use record. After analysis, we acquired the information on land use change in these areas.
We also exacted the outstanding issue on rain-flood utilization and management by discussing with staffs from Haihe River Water Conservancy Committee, Tianjin Municipal Water Conservancy Bureau, Wuqing County Water Conservancy Bureau and the local government.
We also analyzed and calculated the outputs of project, produce risk analysis report, management plan draft, hydraulic analysis report and comparative analysis of different strategies for flood utilization.
We finally conducted field reconnaissance in project related regions and communities, interviewing with relevant organizations and local people, partially for acquiring more information and partially for verifying the research results of benefits and risks on flood utilization and land use status from document sources. 
Output 2: Capacity building: 
Activity 2.1 Organize workshops on technical and policy-making discussion workshops in Beijing and Tianjin and invite governmental agencies, research institutes, local community, NGOs, enterprises and media to attend the workshop. During project implementation, specialists are invited to provide guidance and give advices in the field.
Experts were convened to consulting meetings, to obtain theoretical foundation for risk analysis on flood utilization, flood utilization approach, and hydraulic and hydrological analysis on flood utilization and establish securing policy system for floodwater utilization and eco-service.   
Activity 2.2 Conduct field investigation and interview in representative communities of flood retention area
Two meetings on policy management were held by Hehai PMO in Beijing and Tianjin project areas. Experts of the Haihe River Commission and the Ministry of Water Resource, and representatives of Tianjin and Hebei project area attended the meeting. Through site visit, technical communication and professional training, the participants better understood the application of rainwater.
We have promoted seminars on policy formulation and formulate policy analysis report on flood utilization draft administrative measures for flood utilization in Dahuangpuwa. 
Activity 2.3 Exchange research results and share experience or lessons 
Information on previous practices on floodwater utilization will be reviewed, analyzed and summarized. Good cases that fit in China’s conditions are gathered into a report for experience sharing.  
Output 3: Communication and publicity: 
Activity 3.1: Hold project progress report meeting in Beijing and Tianjin and invite governmental agencies, NGOs and media to attend; design and print project construction guidelines, project overview brochures and graphic instruction books for dissemination
Output 4: Construction demonstration
Activity 4.1: Apply the outputs of 1- 3 to the ongoing Dahuangbaowa and Enxianwa reconstruction project
The experimental operation in 2012 indicated that under the scientific management at least104 ML of floodwater could be safely utilized in Dahuangbaowa, greatly increased the water supply to agriculture and fishery. Moreover, water demand for aquatic ecosystems and local residents living would be maintained. Thus, the living and production conditions for local residents have obviously improved.
Sustainability
The project has created a model of community-based floodwater utilization planning, facility construction, operating and management, which would have far-reaching and sustainable demonstrative effects on other flood retention areas of river basin including Haihe River Basin.
One of the key features of this project is a community-based management and policy system, which is not only demonstrative for floodwater utilization issues, but also yield lessons on water resource management, flood control and prevention and control of pollution in China. The system puts local community at the centre, taking great consideration of opinions and suggestions of local people in all process such as planning, building, operating and managing facility constructions. Their active participation helps them acquire the ability of self-management long after the project ends. It also invokes their awareness on wise utilization of water resources, reducing wasting water and promotion of policy reform on water utilization management. 
Partnership Effectiveness
The project partnership for establishing a community-based floodwater utilization operation and management model turns out to be highly effective at the following different levels:
1) Governmental department: governmental agencies related to water resource management such as water conservancy, environmental protection, agriculture, urban construction department all participate in policy formulation and project implementation.
2) Social sectors: government, research institutes, local community, NGOs, corporations and media all provide great support and are well coordinated.
3) Local community: representatives of local community of different levels such as village, county and town all participate in project planning and implementation.
4) Cross-disciplinary: people of different professional backgrounds, e.g. hydrology, hydraulics, ecology, environmental science, land science, management and economics, work together to bring the outputs.

Cross-cutting Issues 
Livelihood improvement: the utilization of floodwater helps alleviate the water stress in fishery, agriculture and industrial production, which helps improve local livelihood.
Environmental protection: the floodwater could also alleviate the pressure of underground water; when floodwater is used to replenish the water in wetland, the ecological function of aquatic ecosystem could be restored or enhanced. 
3. Project Management and Oversight
Implementation Status
90% of the project planned activities are completed in the middle of 2013 and 100% of all planned activities have been completed by the end of 2013. The implementation process goes very well and goals achieved effectively and efficiently and quality of implementation arrangement was satisfactory; management and oversight from PMO, PSC, CICETE and UNDP was of sufficient quality; no setbacks were found and extension of project was not needed.
Human Resource Management
Human resources were effectively managed and adequate to support the project progress. During the implementation process, there were not much change in the composition and strengthens of human resources for the project.
Monitoring and Evaluation
Prof. Gordon Huang, Chief Technical Advisor and North American Energy, Agricultural and Environmental Research Institute had an appraisal and discussion meeting with the research and management personnel of the National Project Management Offices (NPMO) and China International Centre for Economic and Technical Exchanges (CICETE) of the Ministry of Commerce of China (MOFCOM), The Coca Cola Company (TCCC), UNDP Expert Workstation members and some local PMO members on 14 January 2013 in CICETE conference room. Total 9 persons participated in the meetings. The meeting reviewed key achievements and progress in 2012 on 8 aspects including flood detention reservoir construction, floodwater utilization risk analysis, field investigation and interview results, publicity events and so on. The project implementation was concluded satisfactory and detailed plans for project activities were also made for 2013. On 25th January, the group conducted a field visits to Haihe project site. Both reporting and on-the-field evaluation of project progress were satisfactory.
The smooth project progress in 2013 is indicative of adequate monitoring and evaluation management.
Risk management
No significant risk has been identified during the reporting period.
To reduce the risk of weakening project effects, a special management team has been organized with the task to maintain the achievements. Through participating in field investigation and training, they have acquired the knowledge and skills in floodwater utilization. 
Communication and advocacy




4. Financial Management
		
	Source of Fund
		Budget	
	Expenditure

	Expenditure Vs. Approved project budget by source of funding

	UNDP 
	
	

	
	Government Cost Sharing 
	
	

	
	Third Party Cost-sharing
	
	

	
	Other (please specify)
	
	

	
	Total
	
	




	Output
	Activities
	Source of Funding
	Budget Description
	Annual Budget
(USD)
	Annual Expenditure
(USD)

	Note

	Output 1 Develop management plan
	1.1
	
	
	
	
	

	
	
	
	
	
	
	

	
	1.2
	
	
	
	
	

	
	
	
	
	
	
	

	Output 2
	2.1
...
	
	
	
	
	

	
	
	
	
	
	
	

	
	Total
	
	
	



	
	Financial expenditure Explanation （USD）
（2013年1月-12月）

	Activity
	Budge Description
	Expenditure

	Development of management plan
	Research, travel, data collectionand personnel
	35,000

	
	Sub-total
	35,000

	Development of technical guidelines
	Workshop, consultation and interview
	35,000

	
	Sub-total
	35,000

	Project management
	Project management 
	15,000

	
	Sub-total
	15,000

	Monitoring and evaluation
	
	2,000

	
	Sub-total
	2,000

	
	Total
	87,000



5. Management recommendations
The PMO has shown excellent abilities in project implementation and management. One of the key factors is the significance of participation of multiple-level governments and research institutions. We recommend that their significance should be emphasized and strengthened in further project management.
The experimental operation of floodwater utilization in 2012 indicated that 10,000 ML floodwater was not adequate to cover the entire water shortage in Dahuangbaowa. Thus, in the future, PMO may consider increase the quantity of floodwater to be used under the condition of safety.
The management of this project operates at several levels:
1) NPMO: is responsible for evaluating the progress, achievements, experiences and work plan as well as convening project evaluation meetings;
2) Peking University Project Office: is responsible for project daily management and coordination, and providing guidance to project implementation agencies on policy and technical aspects;
3) Local PMO: established under the supervision of CICETE and UNDP and cooperating with NPMO, is for activity implementation, management, reporting results and outputs, and information dissemination.
4) Project Expect Groups: is established to provide operational and technical supports to project execution.
It is recommended that CICETE and UNDP continue to provide a leadership to the Steering Committee and further strengthen the communication, coordination and cooperation among partners. The evaluators were deeply impressed by the effectiveness of 3Cs among project partners. However, dissemination and publicity of project outcome could further improved. It is recommended that CICETE and NPMO organize specific management training and discussion workshops for local NPD and staff. Thus, local PMO’s capacity could be enhanced.
6. Annexe/s
(1) Water for productive use benefits calculated
Approach & Results:
The volume of water is estimated on the basis of flood frequency analysis, hydrological modelling, hydraulic calculation, morphological analysis and the regulations for flood using in detention areas. Given flood frequencies P1、P2、P3、……、Pn corresponding to the flood volumes at the flood detention area V1、V2、V3、……、Vn, the annual flood volume can be expressed as:
 
According to the model and a mass of data, the flood resource volume under each year type (with different water level) could be calculated. Then, a multi-year average annual flood-resource volume could be generated. Meanwhile, the storage capacity of flood resource in Dahuangbaowa can be obtained through investigation and survey, which is 10000 × 104 m3. The required amount for agriculture and fishery using is about 1/10 of this storage capacity. Enxianwa (1500 104 m3). This amount is lower than the holding capacity. Thus, risk and environmental impacts are properly controlled. The annual allocated amount of flood resource can be obtained as follows:
 [Quantity Benefit] = 10,000 × 104 m3/year× 1/10 = 10,000 ML/yr
 [Benefits adjusted for TCCC’s cost share] = 10,000 ML/yr
Table 1. Projected Water Quantity Benefits
	Year
	Total Benefit (ML/yr)
	Adjusted for TCCC Cost Share (ML/yr)

	2013
	10,000
	10,000

	2014
	10,000
	10,000

	2015
	10,000
	10,000

	2016
	10,000
	10,000

	2017
	10,000
	10,000

	Ultimate Benefit:
	10,000
	10,000



Water replenishment benefits: 104 ML/yr water could help replenish water supply for agriculture and fishery in Dahuangbaowa, provide water for local aquatic ecosystem and increase groundwater level.
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