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1. Sector Performance, Problems, and Opportunities 
 
1. The average water resource per capita in the People’s Republic of China (PRC) in 2007 
was estimated to be 2,156 cubic meters (m3), which made it among the most water-scarce 
countries in the world. 1 The amount of average usable water resource per capita was around 
900 m3 per year, which is less than one-quarter of the global average. The problem of water 
scarcity occurred in over 400 out of 600 municipalities across the PRC, and severe water 
shortages occurred in up to 110 cities across the country. Water pollution has reduced the 
amount of water resources suitable for water supply, and it has worsened the water shortage 
problem, which is considered a serious constraint to achieve the country’s sustainable 
development goals. 
 
2. The PRC heavily depends on extraction of groundwater. An estimated 20% of water 
supply in the PRC comes from groundwater, ranging from 110 billion m3 to 150 billion m3 per 
year.2 The largest groundwater user is the agriculture sector (60%), with domestic and industrial 
usage sharing the remaining 40%. Among the PRC’s 661 cities, more than 400 primarily use 
groundwater for their water supply. In rural areas, groundwater is an important source of 
drinking water. In the water-scarce northern halve of the PRC, about 65% of drinking water,    
50% of industrial water, and 33% of irrigation water comes from groundwater. Areas with 
extensive groundwater resources exist in eight principal hydrogeological basins: (i) Liao and 
Songhua river plains, (ii) North China Plain (NCP), (iii) eastern coastal plains, (iv) Huai River 
Plain, (v) Yangtze River Delta and valley, (vi) southern karst region, (vii) Sichuan Basin, and (viii) 
northwestern deserts.3 With the exception of the southern karst region, all areas consist of 
extensive alluvial gravels and sandy aquifers, often heavily exploited.  
 
3. Falling water tables as a result of over extraction of groundwater is a major concern, 
particularly in the northern parts of the PRC. There are more than 100 large cones of 
groundwater depression with an estimated total area of 150,000 square kilometers (km2) in the 
PRC.4 In the NCP, the total area of the cone of groundwater depression already extends to 
70,000 km2. The current unsustainable groundwater utilization has serious consequences: (i) 
groundwater quality is deteriorating due to saltwater intrusion and upconing in coastal areas; (ii) 
medium- and long-term domestic and industrial water supplies and agricultural production are at 
risk, including because of an increase in pumping costs; (iii) landscapes and base flows of rivers 
are negatively affected; and (iv) in those areas with deeper confined aquifers, land subsidence 
causes significant damage to infrastructure. Land subsidence and associated increased flooding 
is already observed for more than 50 cities covering an area of over 60,000 km2. The process of 
land subsidence is irreversible and urgent action is needed to avoid further expansion of this 
area. 

                                                           
1
 ADB. 2013. Technical Assistance to the People’s Republic of China for Preparing the Shandong Groundwater 

Allocation and Protection. Manila. Available upon request. 
2
 Government of the People’s Republic of China, Ministry of Water Resources. 2012. Water Resources Bulletin. 

Beijing.  
3
 COWI. 2013. Groundwater in China. Part 1 - Occurrence and Use. Kongens Lyngby, Denmark.  

4
 The largest overexploited areas in the PRC are the Anyang–Hebi–Puyang area in Henan Province, with an area of 

about 6,800 km
2
; the Weifang–Zibo area in Shandong Province, with an area of about 5,800 km

2
; and the 

Shenxian–Xiajin area in Shandong Province, with an area of about 4,000 km
2
. 



2 

4. Deteriorating groundwater quality is a serious concern. Rapid urban development, 
industrialization, and intensified agricultural activities are the main sources of groundwater 
pollution. In urban and industrial areas, poor infrastructure for wastewater treatment and 
disposal, and leakage of chemical and heavy metal pollutants act as point pollution sources that 
contaminate groundwater resources. Mining can destabilize geological formations and degrade 
water quality. Rehabilitation and maintenance of older infrastructure in the PRC's urban and 
industrial areas should be among the government’s priority actions to help protect groundwater 
resources. Similarly, heavy use of fertilizers and agrochemicals and large numbers of livestock 
in rural areas are serious nonpoint pollution sources, because these factors make it impossible 
to identify the specific polluters. Especially in horticultural areas, the uncontrolled use of 
pesticides and other agro-chemicals creates long-term liabilities. In many cases, nitrate and 
bacteriological contamination exceeds the natural absorption capacity and makes groundwater 
unsuitable for direct human consumption. An estimated 20%–50% of applied nitrogen fertilizer 
could reach the groundwater table and slowly accumulate to unsafe levels. These nonpoint 
pollution sources have a long-term impact on groundwater quality, and no easy technical 
solutions are available to remedy the problems.  
 
5. Shandong is one of the provinces that has led and demonstrated new and modern water 
conservancy practices and technologies in the PRC, and it has adopted a number of mitigation 
measures to resolve problem of water scarcity, including improving efficiencies of water use and 
water reuse, and introducing groundwater management measures and regulations. 
Groundwater is an important water source in Shandong Province, accounting for about 65% of 
its total water supply, even though the amount of groundwater supply in Shandong Province 
declined from 13.4 billion m3 in 2001 to 8.9 billion m3 in 2012. 
 
6. The excessive groundwater exploitation in Shandong Province has caused the 
groundwater table to drop to a critical level and has led to serious environmental and social 
problems, which include groundwater depression, land subsidence, saltwater intrusion, 
groundwater pollution, and ecological deterioration. The Weifang–Zibo area is the largest 
overexploited groundwater aquifer in Shandong Province, and the second largest overexploited 
groundwater aquifer in the PRC. The proposed project area, which forms part of the NCP, is the 
main vegetable producer for Beijing and other urban centers, and has a high concentration of 
greenhouse farming. 
 
7. The main issues related to water resources management and utilization in Shandong 
Province include the following: (i) rainfall runoff and storm water are not effectively retained and 
used;5 (ii) water resources across the river basins and project area are not well integrated and 
allocated for optimal conservation; (iii) groundwater resources are overexploited in some areas 
of the project region; (iv) water pollution has had a negative impact on water resource 
availability; (v) there is increasing water demand as a result of economic development, including 
for ecological and environmental protection and conservation; and (vi) institutional 
arrangements and management capacities are not adequate to meet the needs for effective 
implementation of relevant regulations and policies.  
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8. To help resolve the problems of water scarcity and groundwater overexploitation in 
Shandong Province, the following measures and management practices need to be considered: 
(i) divert and allocate surface water to increase the availability of water resources for water 
supply, (ii) improve the efficiency of water use by combining water tariff reform and policy 
amendment, (iii) manage water resources as an asset, (iv) improve the monitoring of surface 
water and groundwater quality and quantity, (v) encourage the community to better manage 
water resources and protect groundwater, (vi) strengthen public awareness and capacity of 
regulatory control in groundwater management, and (vii) rationalize the water resources 
management system and mechanism.  
 

2. Government’s Sector Strategy 
 
9. The changing demand for and supply of water resources in the PRC highlight the 
importance of water for any development and growth agenda. The country’s ability to make 
more water available for domestic, agricultural, industrial, and environmental uses will depend 
on better management of water resources, more cross-sector planning, and deeper reform of 
the water pricing system and creation of a water services market. The period covered by the 
Thirteenth Five-Year Plan, 2016–2020 will test the country’s (i) ability to close the gap between 
supply and demand; (ii) commitment to hold the national water consumption level to 670 billion 
m3 by 2020; and (iii) ability to implement its three binding water-related targets for a water use 
cap, water use efficiency, and water quality.  
 
10. While the PRC Government recognizes that sustainable management of its groundwater 
resources is a precondition for continued economic development, responsibilities for 
groundwater management and protection are fragmented and divided among the Ministry of 
Water Resources, Ministry of Environmental Protection, Ministry of Land and Resources, 
Ministry of Agriculture, and Ministry of Housing and Urban-Rural Development. Moreover, there 
are relatively few staff members within these ministries with professional training and 
experience in groundwater management.6 
 
11. In 2008, the central government took an important step forward by amending the Water 
Pollution Prevention Control Law, which, among other things, (i) increased the responsibility of 
local governments to reduce water pollution, (ii) invited public participation, and (iii) imposed 
tougher fines on polluters.7 On 10 October 2011, the State Council approved the National Plan 
to Protect the Safety of Groundwater Resources, 2011–2020.8 The adoption of the new national 

plan was an important step to mobilize additional financial resources to help protect 
groundwater resources in the PRC.9 On 16 April 2015, the government also announced an 
associated action plan that includes a list of measures to tackle water pollution, with the aim of 
improving the quality of the water environment around the country by 2030. With regards to 
groundwater, the plan envisages that by 2020, groundwater overdraft will be reduced and the 
aggravated pollution of groundwater will be preliminarily controlled. 
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12. In April 2014, the government also released results of its latest national groundwater 
quality survey.10 It was reported that poor groundwater quality was found in nearly 60% of 
monitored areas of the PRC. Among 4,778 locations in 203 cities monitored by the Ministry of 
Land and Resources, groundwater quality was ranked “relatively poor” in 43.9% and “very poor” 
in another 15.7%. According to the PRC's water standards, water of “relatively poor” quality can 
only be used for drinking after proper treatment. Water of “very poor” quality cannot be used as 
a source of drinking water. This means that 59.6% of groundwater was no longer suitable for 
drinking water supply in 2014, up from 57.4% in 2012.  
 
13. There are a number of larger scale initiatives in the PRC to stop excessive exploitation 
of groundwater and restore sustainable management of their groundwater resources. For 
example, the Shandong Provincial Government is taking multiple initiatives to address water 
scarcity in the NCP, including promoting water efficiency and reuse, and introducing strict 
regulations on groundwater pumping. While significant progress has been made, the efforts 
have not yet been sufficient to restore the province’s groundwater levels in the main 
overexploited areas. To replace groundwater abstraction with surface water supplies, the 
Shandong Provincial Government is partly counting on the large South–North Water Transfer 
Project, from which Shandong Province is already receiving limited amounts of water. But the 
diverted water, which is mainly intended for urban and industrial uses, will not be sufficient to 
mitigate the current overexploitation of groundwater resources in the NCP; more surface water 
supplies are required to enhance local recharge of groundwater and optimize water use 
efficiency. 
 

3. ADB Sector Experience and Assistance Program 
 
14. The Asian Development Bank (ADB) has developed a diverse and active portfolio in 
water-based natural resources management, including flood control, wetland preservation, 
water resources development, and protection of biodiversity and ecosystems. ADB’s lending for 
water resources sector development in the PRC started in 1998 and has been effective in 
addressing a range of water resources protection problems, with a positive impact on water 
resources, pollution control, and public health. 
 
15. In line with the goals and objectives of the PRC Government, ADB will continue to assist 
the government in identifying and applying innovative interventions that demonstrate increased 
climate resilience and environmental sustainability, including through water-based natural 
resources management in those areas where water scarcity and climate change most impact 
rural and urban livelihood. Support will be provided for integrated water resources management, 
including (i) strengthening water security and governance; (ii) strengthening water pollution 
control; (iii) improving disaster risk management; and (iv) promoting innovative eco-
compensation mechanisms, environmental regulation and compliance, and market-based 
instruments to support environmental protection and pollution control. The interventions will be 
aligned with ADB’s Environmental Operational Directions, 2013–2020 to (i) promote a shift to 
sustainable infrastructure, (ii) invest in natural capital, (iii) strengthen environmental governance 
and management capacity, and (iv) respond to the climate change imperative. 11  The 
interventions will also support ADB’s Water Operational Plan, 2011–2020, recognizing the 
increasing demand for water and its impacts on food production resulting from rapid economic 
development, increasing urbanization, and the large growth in population.12 ADB will also work 
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with the government to implement the memorandum of understanding on cooperation to 
promote environmental protection with the Ministry of Environmental Protection (signed on 8 
January 2014).  
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Problem Tree for Agriculture, Natural Resources, and Rural Development Sector 

 

Source: ADB. 2016. Country Partnership Strategy: People’s Republic of China, 2016–2020. Manila.  
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