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SECTOR ASSESSMENT (SUMMARY): AGRICULTURE, NATURAL RESOURCES, AND 

RURAL DEVELOPMENT 

A. Sector Road Map 

1. Sector Performance, Problems and Opportunities 

1. Dengzhou City in Henan Province, part of the Han River Watershed in the Yangtze River 
Basin, is a national key ecological function zone designated by the government. Although the city 
area is within the Yangtze River Economic Belt (YREB), its contribution to the YREB is critical.1 
The city, with an area of 2,369 square kilometers and a population of 1.8 million, is located in the 
headwater zone of the middle route of the South–North Water Diversion Project, which transfers 
water from Danjiangkou Reservoir through a 1,277-kilometer (km) stretch of canal to 30 water-
deprived northern cities, including Beijing in the Beijing–Tianjin–Hebei region.2 

2. Water resources management. As the economy of the People’s Republic of China (PRC) 
continues to grow, propelled by rapid industrialization and urbanization, the demand for water is 
growing as well. For the medium-growth scenarios (i.e., a medium socioeconomic growth 
scenario and a moderately intensive water conservation scenario), total annual projected water 
supply in the PRC from all sources is expected to reach about 700 billion cubic meters (m3) by 
2030, an increase of 99 billion m3 compared with the 2014 base year water supply. The middle 
route of the water diversion project has started to divert 10 billion m3 of fresh water annually from 
the Han River in Dengzhou City to water-scarce northern areas, benefiting more than 100 million 
people.  

3. While Dengzhou City is helping to resolve the water scarcity problems in the water-
deprived north region of the PRC through the water diversion project, the city itself is experiencing 
acute water insecurity. Dengzhou City had an average water availability of 471 million m3 per year 
as estimated in 2018, including 315 million m3 per year of surface water and 270 million m3 per 
year of groundwater. The exploitation rate is 63.1% for groundwater and 7.5% for surface water; 
both sources are highly contaminated. The water diversion project has allocated 692 million m3 
per year (600 million m3 per year of water for irrigation and 92 million m3 per year of water for 
domestic use) for Dengzhou City, but the city has used only about 15.0% of allocated amount 
because of lack of proper planning and resources. 

4. Water supply. By the end of 2016, urban water supply capacity in the PRC exceeded 300 
million m3 per day with a distribution network of about 750,000 km covering 98.4% of the total 
urban areas. However, only 69.0% of rural areas have centralized water supply and 9.0% of rural 
households still rely on untreated groundwater. Only 70.0% of drinking water supply meets the 
national standard. The nonrevenue water in water supply networks is as high as 15.0%.3 During 
2005–2015, the Henan Provincial Government invested CNY24.4 billion in rural drinking water 
projects covering 164 counties. By the end of 2015, 79.0% of the rural population in the province 
had access to a water supply service, but 25.0% of those with access did not have treated 
(potable) water.  

 
1  ADB. 2017. Technical Assistance to the People’s Republic of China for Preparing Yangtze River Economic Belt 

Projects. Consultant’s report. Manila (TA 9311-PRC).  
2  South–North Water Diversion Project. http://www.china.org.cn/waterdiversion/index.htm. 
3  ADB. 2018. Managing Water Resources for Sustainable Socioeconomic Development: A Country Water Assessment 

for the People’s Republic of China. Manila. 

http://www.adb.org/Documents/RRPs/?id=52023-001-3
http://www.adb.org/Documents/RRPs/?id=52023-001-3
http://www.china.org.cn/waterdiversion/index.htm
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5. Under the PRCs Thirteenth Five -Year Plan, 2016–2020,4 Henan Province intends to 
increase water supply coverage in rural areas to 89.0% by the end of 2020. Dengzhou City 
consumes an average of 66,000 m3 of water per day. About 38,000 m3 per day is from the city 
water supply and about 28,000 m3 per day is abstracted from individual wells, mainly in rural 
areas. Except for individual wells, the coverage of centralized water supply service is less than 
66.0%, which is 13 percentage points lower than the national average and 10 percentage points 
lower than the provincial average. 

6. Wastewater management. In 2016, there were 3,542 wastewater treatment plants in 
operation in the PRC, with a total treatment capacity exceeding 150 million m3 per day. In 2015, 
the overall treatment ratio in urban areas reached 91.9% in the cities and 85.0% in the counties, 
but was only 11.0% in rural areas. The collection networks are lacking in many areas. Dengzhou 
City produces 44,000 m3 of wastewater per day: 39,000 m3 per day of domestic sewage and 5,000 
m3 per day of industrial wastewater. The city has two wastewater treatment plants with a capacity 
of 60,000 m3 per day, and 127 km of sewerage networks that mainly serve the urban area. Rural 
and peri-urban areas do not have a sewerage system, and about 3.3 million m3 of untreated 
wastewater is discharged directly into the rivers each year. Urban communities discharge their 
untreated sewage into the Tuan River system, including Bandaodicheng (a discharge rate of 
2,000 m3 per day), Chunfeng (1,000 m3 per day), Jiefang (2,500 m3 per day), Liuzhuang (2,000 
m3 per day), and Tuanrun Garden (1,500 m3 per day), leading to the pollution and eutrophication 
in entire river reaches. 

7. Solid waste management. The government aims to replace 21.0% of landfill sites (a total 
of 845 sites with a capacity of 148,000 tons per day) with incineration plants nationwide by 2020. 
In Henan Province in 2010, there were 117 landfill sites, 4 incinerators, and 2 composting facilities 
with a total capacity of 32,700 tons per day—half of the total production volume. Only 74 of the 
landfills had outlet water treatment facilities. By 2020, garbage production is predicted to rise to 
100,000 tons per day. Therefore, the provincial government has confirmed a plan to construct 
Vein Industrial Park by 2020, where about 50.0% of the province’s garbage can be incinerated. 
In 2017, Dengzhou City produced 1,359 tons of garbage, 100 tons of kitchen waste, and 26 tons 
of sewage sludge every day. Dengzhou City has only two sanitary landfills (Dengzhou City and 
Pengqiao Town sanitary landfills). The Dengzhou City sanitary landfill has a capacity of 1.58 
million m3 and can treat 280 tons per day. In 2018 the landfill took 470 tons of garbage each day, 
and it is expected to reach its full capacity within 1 to 2 years. The Pengqiao sanitary landfill, built 
in 2015, has a capacity of 0.54 million m3 and a designed daily treatment capacity of 80 tons per 
day. However, it is not functioning at full capacity and only takes 10 tons of garbage each day for 
treatment. The city government also plans to build a localized treatment plant by 2025 to 
incinerate 95.0% of the city’s garbage. 

8. Wetlands. The PRC has 65.94 million hectares (ha) of wetlands (excluding rivers and 
ponds), accounting for 10.0% of the world s total. However, by the mid-1990s, nearly 1,000 natural 
lakes had dried up and 63.0% of major river sections were highly polluted. The Yangtze River 
Basin accounts for 20.0% of the PRC’s wetland area but has suffered the most losses. 
Danjiangkou Reservoir is the largest wetland in Henan Province. The Henan Provincial Ecological 
Development Plan, 2018–2027 aims to increase the total wetland area from 0.6 million ha in 2014 
to 0.7 million ha by 2020, and to 0.8 million ha by 2027.5 The plan aims to improve 75.0% of 
surface water to grade III standard or higher. Dengzhou City has not yet improved the water quality 

 
4  Government of the PRC. 2015. Outline of the Thirteenth Five-Year Plan on National Economic and Social 

Development, 2016–2020. Beijing. 
5  Henan Development and Reform Commission, 2018. Henan Provincial Ecological Development Plan, 2018–2027. 

Zhengzhou.    
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of its waterways. 

9. Flood risk management. Several floods between 1953 and 2010 caused severe damage 
in the city. The 2004 flood inundated 200 ha of farmland and 3,000 houses, forcing 1,000 people 
to permanently relocate and affecting a total of 1.5 million people. Damage data are unavailable 
but the flood modeling results show that in the 13.8 km reach of the lower Tuan River, the 20-year 
flood has the potential to damage 1,361 households and 1,100 hectares of farmland, affecting 
5,000 people and resulting in losses of about CNY142.91 million. 

10. Climate change impact. A regional study carried out by the project team on climate 
change by 2050 under a representative concentration pathway (RCP)6 4.5 scenario (scenario [S] 
1) and RCP8.5 S2 showed that (i) annual mean temperature will increase by 1.28°C under S1 
and 1.51°C under S2; (ii) annual precipitation will increase by 27.1 millimeters (mm) (S1) and 31.0 
mm (S2); (iii) daily precipitation will increase by 37.7%–51.7% (S1) and 4.8%–25.4% (S2); and 
(iv) a once in 50 years daily precipitation event in the city, currently 212.8 mm, is likely to increase 
to 318.0 mm under S1 and 234.1 mm under S2. 

11. Opportunity. The project provides an opportunity to adopt an integrated water resources 
management (IWRM) approach focusing on urban–rural water dependencies, which are an 
emerging issue in the PRC. IWRM uses a mix of structural and nonstructural measures to 
enhance links, such as (i) rural water supply to reduce the use of polluted groundwater; (ii) 
wastewater management systems to reduce the amount of pollutants entering receiving waters; 
(iii) solid waste management to promote a circular economy; (iv) wetland restoration and bio-
shield installation to intercept nutrients and pollutants leached from the farmlands and improve 
riverfront design in the cities; (v) natural drainage restoration to improve water circulation; (vi) 
installation of flood control and early warning and emergency response systems; (vii) support for 
the application of a river chief system by installing real-time river monitoring and decision-support 
systems; and (viii) the empowerment of community-based natural resources management for 
sustainability.7 

12. The project will:  
(i) promote global and regional goods by contributing to (a) the PRC’s Intended 

Nationally Determined Contributions8 to ensure that its carbon emissions peak by 
2030 through plantation, and (b) regional water distribution by water conservation 
and environment protection for the water diversion project that supplies water to 
Beijing and other cities;  

(ii) implement the rural vitalization plan;9  
(iii) demonstrate environmental conservation in an area outside the YREB, advocating 

the need for IWRM on a river basin scale;  
(iv) incorporate urban planning that reflects cultural values;  
(v) replace outdated asset management practices with modern ones by establishing 

(a) digital asset inventory and records on geographic information systems, (b) an 
interactive service delivery system and an automatic water leakage detection 
system, and (c) a decision support system for asset acquisition and disposal; and  

 
6  An RCP is a greenhouse gas concentration (not emission) trajectory adopted by the Intergovernmental Panel on 

Climate Change for its fifth Assessment Report in 2014. For the project, two pathways have been selected for climate 
modeling: RCP4.5 and RCP8.5.  

7  The heads of local governments are designated as river chiefs to be accountable for water and environment in their 
jurisdictions. http://www.chinadaily.com.cn/china/2017-01/23/content_28030352.htm. 

8  Intended Nationally Determined Contributions. https://unfccc.int/files/adaptation/application/pdf/all__parties_indc.pdf. 
9  Government of the PRC. 2018. National Strategic Plan for Rural Vitalization, 2018–2022. Beijing. 

http://www.chinadaily.com.cn/china/2017-01/23/content_28030352.htm
https://unfccc.int/files/adaptation/application/pdf/all__parties_indc.pdf
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(vi) leverage the knowledge partnership between the Dengzhou City Government and 
local research institutes. 

13. Risk. There is a risk that the project area may exceed the population, urbanization, 
industrialization, and climate change forecasts and exert more pressure on water resources. In 
line with its contribution to the water diversion project, Dengzhou City has received development 
priority and support (including eco-compensation) from the central government with several new 
initiatives and development plans. Existing and new development initiatives must be harmonized 
and their cumulative impacts on the Tuan River’s health reduced while promoting rural livelihoods 
through proper coordination.  

2. Government’s Sector Strategy 

14. Water Law. The Water Law of the Peoples Republic of China (revised edition) was passed 
during the 29th meeting of the Standing Committee of the Ninth National Peoples Congress and 
was implemented from 1 October 2002.10 The law focuses on IWRM on a watershed scale and 
stresses water saving, efficiency, and quality. 

15. River protection plan. In 2016, the State Council issued the Construction Plan of 
Comprehensive Management of Water Environment in Key River Basins including the Yangtze 
River Basin, which stated the requirement to improve the quality of the water environment. 

16. National Thirteenth Five-Year Plan, 2016–2020. The plan aims to build a harmonious 
and moderately prosperous society and achieve a more balanced economic development that 
considers environmental sustainability and social inclusiveness (footnote 4). Under the plan, the 
government targets 32 priority themes, including water resources management. The plan also 
calls for (i) the development of small and medium-sized cities as local economic centers, and (ii) 
addressing socioeconomic inequalities by alleviating poverty through targeted investments in 
urban and rural public services. 

17. Water Pollution Prevention and Control Action Plan. The objectives of the plan are to 
promote the implementation of an ecological civilization and improve the water environment.11 
The action plan (2015–2030) involve 10 targets, which include controlling pollutant emissions, 
conserving water resources, enforcing environmental law, strengthening water and environment 
management, defining and implementing management responsibilities of all stakeholders, and 
strengthening public participation and social supervision. 

18. National flood management strategy. The national government issued a flood control 
policy statement in 1998, also known as the “32-words policy,” that focused on embankment 
reinforcement; river dredging; ecological restoration using revegetation; flood control through 
dikes; and integrated flood risk management involving resources utilization, a combination of 
structural and nonstructural measures, a coordination mechanism, land use, and emergency 
response. 
 

19. Rural vitalization plan. In 2018, the national government released a rural vitalization plan 
for 2018–2022, prioritizing rural areas as an integral part of economic development and 
considering poverty reduction, rural development, and green and inclusive growth (footnote 9). 

20. Danjiangkou Reservoir Development Plan. The State Council approved the master plan 
for the water diversion project in 2002 (footnote 2). The plan identified the Danjiangkou Reservoir 

 
10  Government of the PRC. 2002. Water Law of the People’s Republic of China. Beijing. 
11 Government of the PRC. 2015. Water Pollution Prevention and Control Action Plan. Beijing. 
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on the Han River as a source of water supply; consequently, Dengzhou City is strategically 
important for protecting water resources. 

21. Provincial government strategies. Henan Provincial Government has aligned all 
provincial development plans with the national strategies and plans, including the provincial water 
pollution control plan, 2016–2020; the rural vitalization plan, 2018–2022; and the Drinking Water 
Source Protection Plan relating to the Danjiangkou Reservoir. Dengzhou City is one of the four 
cities designated as a water source protection area for the water diversion project. 

 3. ADB Sector Experience and Assistance Program 

22. The country partnership strategy for the PRC, 2016–2020 of the Asian Development Bank 
(ADB) focuses on innovative projects through which ADB can (i) catalyze the reduction of poverty, 
income inequality, and regional disparities; and (ii) promote an environmentally sustainable 
economy.12 The strategy is closely aligned with the priorities of the PRC's Thirteenth Five-Year 
Plan, especially efforts to encourage greener and more inclusive development (footnote 4). 
Lessons from similar ADB-financed projects include ensuring an integrated approach and 
institutional coordination, community participation in decision support systems, and operation and 
maintenance of infrastructure.13 In 2017, ADB and the Government of the PRC agreed to adopt 
a framework approach to strategically program ADB’s lending support for development initiatives 
in the YREB. Building on this program, the government requested ADB’s support for priority areas 
under the rural vitalization strategy.14

 
12  ADB. 2016. Country Partnership Strategy: Transforming Partnership—People’s Republic of China and Asian 

Development Bank, 2016–2020. Manila.  
13  ADB. 2016. Report and Recommendation of the President to the Board of Directors: Proposed Loan to the People’s 

Republic of China for Jiangxi Xinyu Kongmu River Watershed Flood Control and Environmental Improvement Project. 
Manila; and ADB. 2012. Report and Recommendation of the President to the Board of Directors: Proposed Loan to 
the People’s Republic of China for the Hubei Huangshi Urban Pollution Control and Environmental Management 
Project. Manila. 

14 Memorandum of Understanding between the National Development and Reform Commission and the Ministry of 
Finance, People’s Republic of China and the Asian Development Bank on Support for Rural Vitalization in the 
People’s Republic of China. 2018. Beijing.  

https://www.adb.org/sites/default/files/related/122921/NDRC-MOF-ADB_Rural%20Revitalization%20MoU%20%28Signed%29.pdf
https://www.adb.org/sites/default/files/related/122921/NDRC-MOF-ADB_Rural%20Revitalization%20MoU%20%28Signed%29.pdf
https://www.adb.org/sites/default/files/related/122921/NDRC-MOF-ADB_Rural%20Revitalization%20MoU%20%28Signed%29.pdf
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PROBLEM TREE 
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Source: Asian Development Bank. 
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