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SECTOR ASSESSMENT (SUMMARY): AGRICULTURE AND NATURAL RESOURCES1 
 
Sector Road Map 

1. Sector Performance, Problems, and Opportunities 

1. Many rivers and lakes in the People’s Republic of China (PRC) are adversely affected by 
excessive pollution, reduced assimilative capacity due to overextraction of water, and poorly 
designed water engineering facilities that interfere with natural flow regimes and often exacerbate 
the effects of pollution. The problems are more severe in lakes where the natural environment is 
more hydrologically closed than that of rivers, easily accumulates pollution, and is more 
susceptible to the adverse effects of poorly designed water regulation infrastructure. 
 
2. In general, water quality in the lakes of PRC is extremely poor and has not improved over 
the decades. For example, summary data published by the Ministry of Environmental Protection 
show a steady deterioration of lake water quality nationally during 2003–2006. The proportion of 
lake and reservoir water samples falling under the National Ambient Water Quality Standard 
grades V and V+ (poor to very poor) has been increasing, while those under grades III and IV 
(moderate) are decreasing, and those under grades I and II (good) remain constant. There has 
been some improvement since 2006 but, as of 2009 (the latest data publicly available), the 
situation remained unsatisfactory. Only 23% of nationally monitored lakes met grade I or II 
standards, 42% met grade IV or V standards, and 35% exceeded the grade V standard and were 
unsuitable for any use.2 
 
3. Chao Lake is the fifth largest freshwater lake in the PRC, and its catchment occupies 
about 10% of the total area of Anhui province. The lake is important to industrial and agricultural 
water supply, water transport, tourism, and recreation in Anhui province. Over the last 20 years, 
the water environment of Chao Lake has been deteriorating because of the adverse 
environmental effects of rapid economic growth and urban development. During 2000–2009, the 
urban population in the catchment increased by 30% and gross domestic product increased by 
500%.         
 
4.    In 1996, Chao Lake was identified as one of the top three priority lakes in the PRC for 
environmental rehabilitation due to its poor water quality. Since then, the provincial and concerned 
local governments, supported by the national government and Asian Development Bank (ADB), 
have provided large investments to control municipal and industrial pollution in the lake 
catchment.3 These investments have reduced industrial and municipal wastewater to a certain 
extent but they have not addressed all dimensions of the water quality problem in Chao Lake. The 
lake continues to receive excessive concentrations of organic matter, nitrogen, and phosphorous. 
Particularly during summer, elevated levels of pollutants and high temperatures result in algal 
blooms, depletion of oxygen in the water, and emission of offensive odors.   
 
5. The present average water quality in the lake is class IV under the PRC’s national 
environmental water quality standard, and 50% of the water monitoring points in the lake are still 

                                                 
1 This summary is based on the revised draft final report of ADB. 2012. Technical Assistance to the People’s Republic of 

China for Preparing the Anhui Chao Lake Environmental Rehabilitation Project. Consultant’s revised draft final report. 
Manila (TA 7701-PRC). (Available upon request.) 

2
  The ambient water quality standards are set out in the National Standards of the People’s Republic of China on 

Environmental Quality Standards for Surface Water (GB 3838-2002). 
3
  ADB. 1996. Report and Recommendation of the President to the Board of Directors: Proposed Loan for the People’s 

Republic of China for Anhui Environmental Improvement Project for Municipal Wastewater Treatment. Manila; ADB. 
1996. Report and Recommendation of the President to the Board of Directors: Proposed Loan for the People’s 
Republic of China for Anhui Environmental Improvement Project for Industrial Pollution Abatement. Manila.   
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class V. This represents a slight improvement over the situation in 2005 when overall water quality 
in the lake was class V+, but is still far from the government’s long-term objective of class III for 
the lake.4  
 
6.  As a result of past investments and regulatory efforts, industrial pollution control in the 
lake catchment has improved. The two main pollution sources yet to be fully controlled are 
municipal point sources5 and nonpoint source emissions.6 The Anhui Environmental Protection 
Department (AEPD) estimates that municipal sources account for about 50% of existing organic 
emissions into the lake, 57% of emissions of nitrogen, and 54% of phosphorus. Rural nonpoint 
source emissions are estimated to account for 42% of organic emissions, 38% of nitrogen, and 
42% of phosphorus.7 
  

2. Point Source Pollution 

7. In 2010, about 400 million cubic meters (m3) of point source wastewater was discharged to 
Chao Lake, of which 300 million m3 (17% of the volume of the lake) was discharged in the 
immediate or upper lake catchment and flowed directly into the lake. About 86% of the total point 
source discharge was from municipal wastewater, with the remainder from industrial wastewater 
treatment plants (WWTPs).    
 
8. Municipal wastewater emissions play a significant role in overall water pollution. According 
to AEPD estimates, municipal wastewater accounted for 50% of total organic emissions in the 
catchment, 57% of total nitrogen emissions, and 54% of total phosphorus in 2010.8 There were 
20 operating municipal WWTPs within the greater Chao Lake basin at the end of 2010, with a total 
treatment capacity of 1.17 million m3 per day, and each county had at least one WWTP installed, 
which was one of the major objectives of the 11th Five-Year Plan. The combined annual treatment 
capacity of the 20 WWTPs is about the same as the annual municipal wastewater flow, but in 
reality the installed capacity is insufficient to adequately handle current wastewater flows because 
(i) the facilities are not evenly distributed to cover all wastewater sources, (ii) most of the WWTPs 
provide only basic biological treatment with only minimum nutrient removal, (iii) some areas lack 
an adequate wastewater collection network that prevents the local WWTP from operating at full 
capacity, and (iv) many sewerage networks are combined storm water and wastewater systems 
which cannot get overloaded during storm events. As a result, the system is not meeting existing 
challenges and is not well placed to meet future challenges that may result from planned and 
significant increases in urban populations, particularly in Hefei city.  
 
9. The industrial wastewater treatment situation is more positive because of the use of a 
combined approach involving industrial restructuring, which shut down small and/or highly 
polluting industrial enterprises; enhanced regulatory effectiveness; and increased efforts to 
prohibit the establishment of highly polluting new enterprises. As a result, industrial wastewater 

                                                 
4 Class III water is suitable as a supply source for a municipal drinking water treatment plant and for swimming. Class 

IV water is suitable for use as a general industrial water supply and for recreational use involving no direct human 
contact with the water. Class V water is suitable only for agricultural water supply and general landscaping use, and 
class V+ water is unsuitable for any use (PRC Environmental Water Quality Standard GB3838-2002). 

5
  Municipal point sources are mainly liquid waste emissions from urban areas not yet serviced by sewerage systems, 

and inadequately treated emissions from existing municipal wastewater treatment plants which were not designed to 
remove nutrients. 

6
  Nonpoint source emissions are a result of discharges of domestic wastes from unsewered rural households, runoff 

from farmers’ fields, waste discharges from animal production enterprises and resuspension of polluted sediments, 
and erosion of river banks during high flow conditions. 

7
  Industrial point sources account for less than 8% of organic emissions and 6% of nutrient emissions to the lake.   

8
  These estimates relate to the total catchment. Figures for the upper catchment are not broken down but are probably 

similar. 
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emissions have progressively declined during the last two five-year planning periods, even as 
industrial gross domestic product continued to grow by 500% during 2000–2009. Industrial 
wastewater emissions presently account for only 5%–8% of total loads, depending on pollutants. 
 

3. Nonpoint Source Pollution 

10. The three main sources of nonpoint source pollution in the catchment are (i) agricultural 
runoff, primarily fertilizer residues from farmers’ fields; (ii) waste emissions from concentrated 
animal feeding operations; and (iii) direct discharges of untreated domestic wastewater from rural 
households. Secondary sources of nonpoint source pollution include (i) periodically resuspended 
sediments and stream- and riverbank erosion in lake tributaries, (ii) inflows of polluted 
groundwater, and (iii) releases of pollutants from lake sediments.    
 
11. The AEPD estimates that the three main sources of nonpoint source pollution account for 
about 42% of organic inflows to the lake, 38% of total nitrogen, and 42% of total phosphorus.9 
These estimates are assumptive and the results vary depending on the methods and assumptions 
used. An estimate prepared as part of the ADB project preparation concluded that the most 
significant source of organic pollution (chemical oxygen demand) in the upper catchment is 
household domestic waste in rural areas. The biggest single source of total nitrogen is the 
application of fertilizers on cultivated land, while the biggest source of total phosphorus is 
household domestic waste.10 Other studies have identified emissions from concentrated animal 
feeding operations as the most significant source, but all are based on assumptions due to very 
little reliable empirical data. Nevertheless, all estimates point to the same direction. As industrial 
and, to a lesser extent, municipal point source emissions are progressively brought under control, 
nonpoint source pollutant emissions are emerging as the most significant source of water pollution 
facing the lake.        

 
12. The role of secondary nonpoint source sources is less significant and generally 
intermittent but not unimportant. Certain areas surrounding Chao Lake have naturally high 
phosphorus levels and sediment from these areas increases the concentration of total 
phosphorus in the lake. Phosphorus is the key limiting factor of blue–green algal blooms in the 
lake.11 The AEPD estimates that bottom sediments contribute 4% of the total chemical oxygen 
demand loading of the lake and 8% of total phosphorus. The contribution of intermittent inflows of 
resuspended sediments in tributaries is yet to be determined. 
 

4. Government’s Sector Strategy 

13. Strategic planning. The Anhui provincial government (APG) understands that a 
comprehensive approach is required to solve water quality problems in Chao Lake. Such an 
approach requires not only continuous investments to control pollution sources but also adoption 
of a strategic planning framework. To support a comprehensive approach, the APG has 
formulated the Chao Lake Environmental Rehabilitation Master Plan (2008–2020), which 
suggests the need for about CNY50 billion of investments to develop a wide range of structural 
and nonstructural measures, such as a strengthened institutional mechanism, expanded and 
upgraded municipal WWTPs, extension of sewerage networks, a continuous industrial 
wastewater treatment control program, comprehensive rural nonpoint source pollution control, 

                                                 
9
  AEPD. 2011. Chao Lake Water Pollution Prevention Plan (2011–2015). Hefei. 

10
  L. Jin. 2012. Agricultural Non-Point Source Pollution Control Policies for the Chao Lake Basin: A Review. Draft report 

prepared for the Asian Development Bank. Unpublished. p. 53. 
11

  Massive blooms occurred in 2004, 2006, and 2007, but smaller blooms are an annual occurrence. These have 
adverse effects on freshwater systems used for recreation and drinking water supply because of their ability to 
produce cyanotoxins which harm the liver and promote tumors. 
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control of other nonpoint source pollution sources through in-stream measures, water 
conservation, strengthened regulatory supervision, applied research, and public education. 
 
14. Institutional reform. After the master plan was issued, the APG took two important steps 
unprecedented in the PRC to strengthen institutional arrangements to manage the lake basin 
environment: (i) reorganizing local governments in the lake catchment so the management 
responsibilities for the entire surface area of the lake, all of the lake foreshores, and most of the 
upper catchment area were transferred to a single local government authority (the Hefei 
municipality); and (ii) creating the CLMA, a new subprovincial agency, to provide unified 
administration of general affairs relating to management of Chao Lake. In August 2011, the State 
Council ordered the establishment of the CLMA to manage all of the lake’s water-related matters, 
including land use planning, water quality and quantity issues, fisheries, navigation, and tourism. 
The CLMA could be the first lake or river management agency in the PRC that has a sufficiently 
comprehensive management purview and the first to deal with all aspects of the water cycle.12 
 
15. These two measures addressed the institutional issues of lake management, which is one 
of the major constraints on reviving lakes and wetlands as identified by ADB’s analytical work.13 
  

5. ADB Sector Experience and Assistance Program 

16. ADB’s water supply and wastewater loan projects in the PRC are generally well 
implemented. Lessons from previous projects in the Songhua and Nanjing Qinghuai rivers, 
Sanjiang Plain, and Baiyangdian Lake were considered in policy dialogue with the Government of 
the PRC, engineering designs of the project facilities, and capacity development programs. 
 
17. In 2008 ADB published a report (footnote13) which reviewed experiences on several lake 
and wetland rehabilitation projects in the PRC and concluded that the following four key elements 
need to be present for successful rehabilitation: (i) strong and consistent political leadership, (ii) 
integrated planning and analysis, (iii) effective management structures (particularly for control 
over land use in the catchment area), and (iv) effective financial engineering. To some degree, all 
four elements are in place in the Chao Lake catchment.14 
 
18. ADB has maintained a long-term and successful relationship with Anhui province. In 1996, 
ADB approved two projects to address what at the time were the two biggest sources of pollution 
within the catchment—municipal wastewater (Anhui Environmental Improvement Project for 
Municipal Wastewater Treatment) and industrial wastewater (Anhui Environmental Improvement 
Project for Industrial Pollution Abatement). Both investments were successful. ADB also provided 
technical assistance (Formulation of an Integrated Environmental Management Plan for the Chao 
Lake Basin), which had a significant effect on the government’s thinking on the need for a 
strategic planning approach for sustainable management of the lake. More recently, ADB 
approved the Anhui Hefei Urban Environment Improvement loan for $150 million. 
 
19. Opportunities for ADB support exist in providing innovative and effective demonstration 
projects for eco-compensation, nonpoint source reduction, and capacity development of the 
CLMA to develop and implement an integrated lake management plan.

                                                 
12

  Q. F. Zhang and M. Bennett. 2011. Eco-compensation for Watershed Services in the People’s Republic of China. 

Manila. ADB. 
13

  Q. F. Zhang et al. 2008. Reviving Lakes and Wetlands: Lessons Learned from the Peoples’ Republic of China. 
Manila: ADB. 

14
  International Lake Environment Committee. 2005. Managing Lakes and their Basins for Sustainable Use: A Report 

for Lake Basin Managers and Stakeholders. Japan. 
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Problem Tree for Agriculture and Natural Resources 

 

 
WWTP = wastewater treatment plant 
Source: Asian Development Bank staff estimates. 
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Sector Results Framework (Natural Resources and Agriculture, 2011–2015) 

ADB = Asian Development Bank, ha = hectare, km = kilometer.  
Source: ADB. 2012. People’s Republic of China: Country Partnership Strategy, 2011–2015. Manila. 

Country Sector Outcome Country Sector Outputs ADB Sector Operations 

Outcomes with ADB 
Contributions 

Indicators with 
Targets and 
Baselines 

Outputs with 
ADB 

Contributions 

 
Indicators with 

Incremental Targets 
Planned and Ongoing ADB 

Interventions 
Main Outputs Expected from 

ADB Interventions 

Increased agricultural 
productivity and 
improved quantity 
and quality of natural 
resources 

Grain production 
increased to 550 
million tons in 2020 
from 531 million 
tons in 2009  
 
Irrigation efficiency 
improved to 53% in 
2015 from 50% in 
2010  
 
Pollution in fresh 
water bodies 
reduced by 8% in 
2015 from 12.7 
billion chemical 
oxygen demand 
units in 2010  
 
Forest coverage 
increased to 21.7% 
in 2015 from 20.4% 
in 2008 

Agricultural and 
natural 
resources- 
related 
infrastructure and 
system 
expanded, 
improved, and 
well managed 

Area with efficient 
irrigation increased by 3.3 
million ha  
 
Strengthened 2,721 large 
and medium-sized 
reservoirs and more than 
46,000 small reservoirs in 
danger  
 
Increased access to safe 
drinking water for 102 
million rural residents  
 
Improved low- and 
medium-yield farmland by 
10 million ha and build 
new high-standard 
farmland by 26.7 million 
ha  
 
Wastewater treatment 
pipes and sewage network 
increased by 160,000 km  
 
Daily wastewater 
treatment capacity 
increased by 420 million 
tons  
 
Afforestation area 
increased by 30 million ha 

Planned key activity areas:  
- Water resources management 
and flood protection (62% of 
lending in the sector)  
- Land, forestry, and biodiversity 
(10% of lending in the sector)  
- Rural infrastructure, agriculture, 
and biomass (28% of lending in the 
sector)  
 
Planned projects (2012–2015), 
(total $1.05 billion):  
- Water resources management 
and flood protection: four projects 
($600 million)  
- Land, forestry, and biodiversity:  
one project ($100 million)  
- Rural infrastructure, agriculture, 
and biomass:  
two projects ($270 million)  
- Value chain and product safety: 
one project ($80 million)  
 
Ongoing projects:  
- Water resources management 
and flood protection: six projects 
($584.8 million)  
- Land, forestry, and biodiversity: 
five projects ($231.9 million)  
- Rural infrastructure, agriculture, 
and biomass:  
four projects ($315.8 million) 

Planned projects (2012–2015):  
- Area with efficient irrigation 
increased by 197,700 ha  
- Access to safe drinking water 
increased 
- Productivity of 16,000 ha of 
agricultural land improved 
- About 850 km of wastewater 
treatment pipes constructed  
- Capacity to collect and treat 
about 700,000 tons/day of 
wastewater  
- Afforestation of 2,000 ha 
  
Ongoing projects:  
- Area of irrigated land 
increased by 32,718 ha  
- Two large, 10 medium-sized, 
and 33 small reservoirs 
rehabilitated  
- Household access to drinking 
water increased, benefiting 
240,000 people  
- Productivity of 31,283 ha of 
farmland improved 
- Production capacity of 
120,000 ha of farmland 
improved 
- 100 km of wastewater 
treatment pipes and sewage 
network constructed  
- 29,460 tons/day of wastewater 
collected and treated  
- Afforestation of 111,800 ha 




