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Introduction

Understanding the nature of China’s water resources, distribution, and the extent of
pollution is the most certain way to adopt the best strategies for addressing the prob-
lems of achieving clean water in a rapidly changing environment. This necessitates
a systematic classification of the country’s water resources as well as a thorough
assessment of the various types of pollution that exist. As a result, bringing together
the major stakeholders to consider the overall interest of the country and the best
approach is critical. Although different countries may have used different methods
to address their water pollution issues, China must conduct a needs assessment and
develop its own strategy to address its unique and peculiar challenges.

China has recentlymade significant strides toward achieving cleanwater through a
collaborative effort by its government and citizens. These commitments are reflected
in the strict policies and regulations, as well as their observance. The country has used
advanced technologies and exploited problems to create opportunities for innovative
programs such as sponge city project, development of public and private partnerships
and the expansion of local business.

v



Contents

1 Current Situation of Water Pollution in China . . . . . . . . . . . . . . . . . . . . . 1
1.1 Overview of Water Resources in China . . . . . . . . . . . . . . . . . . . . . . . . . 1

1.1.1 Lakes (Reservoirs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
1.1.2 Rivers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
1.1.3 Groundwater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
1.1.4 Marine Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

1.2 Overview of Water Pollution in China . . . . . . . . . . . . . . . . . . . . . . . . . . 5
1.2.1 Lakes (Reservoirs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
1.2.2 Rivers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
1.2.3 Groundwater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
1.2.4 Marine Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

2 Challenges and Opportunities to Treat Water Pollution . . . . . . . . . . . . . 13
2.1 Eutrophication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

2.1.1 The Current Situation of Chinese Lakes and Reservoirs . . . . . 13
2.1.2 The Status and Harm of Eutrophication of Lakes

and Reservoirs in China . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
2.1.3 Pollutant Source of Lakes and Reservoirs . . . . . . . . . . . . . . . . . 19
2.1.4 Treatment Technologies and Actual Cases . . . . . . . . . . . . . . . . 20

2.2 The Current Situation About the Black-Odorous Water Bodies
in China . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

2.3 Groundwater Pollution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
2.3.1 Pollutants in Groundwater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
2.3.2 Remediation of Polluted Groundwater . . . . . . . . . . . . . . . . . . . 26

2.4 Marine Pollution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
2.4.1 Inorganic Pollutant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
2.4.2 Organic Pollutant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
2.4.3 Radioactive Pollutant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

2.5 Challenges and Opportunities for China’s Water Policy to Deal
with Water Pollution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

vii



viii Contents

2.5.1 Introduction of Water Policies, Laws and Regulations
in China Related to Water Pollution Control . . . . . . . . . . . . . . 32

2.5.2 Challenges and Opportunities for China’s Water Policy
to Water Pollution Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

3 Facing Water Pollution Under Rapid Changing Environment:
China’s Experiences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
3.1 Source Control and Pollution Interception . . . . . . . . . . . . . . . . . . . . . . . 43

3.1.1 Point Source Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
3.1.2 Non-Point Source Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

3.2 Internal Nutrient of Sediment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
3.2.1 Internal Nutrient Release of Sediment . . . . . . . . . . . . . . . . . . . . 50
3.2.2 Sediment Remediation Technologies . . . . . . . . . . . . . . . . . . . . . 51

3.3 Ecological Restoration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
3.3.1 Physical Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
3.3.2 Chemical Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
3.3.3 Biological Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
3.3.4 Restoration by Aquatic Animals . . . . . . . . . . . . . . . . . . . . . . . . . 59
3.3.5 Phytoremediation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
3.3.6 Cases of Applying Ecological Restoration Technology . . . . . 62

3.4 Water Transfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
3.4.1 Importance of Water Transfer Within China . . . . . . . . . . . . . . . 71
3.4.2 Case Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73

3.5 Policy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
3.5.1 China’s Experiences on Water Policy to Deal with Water

Pollution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
3.5.2 Action Plan for Prevention and Treatment of Water

Pollution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
3.5.3 The Most Stringent Water Resources Management

System – Three Redlines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
3.5.4 Protection of the Yangtze River . . . . . . . . . . . . . . . . . . . . . . . . . 89
3.5.5 Green Tax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91



Chapter 1
Current Situation of Water Pollution
in China

In this book we provide an overview of water resources and water pollution in China.
We describe the basic situation of lakes (reservoirs), rivers, groundwater and marine
water in China, including the numbers, the sizes, and distributions, etc. On this
basis, we summarize the pollution status of the corresponding water bodies. This can
provide a background information for the following chapters.

1.1 Overview of Water Resources in China

Freshwater resources in China is 2.8 trillion m3, 6% of the global total, ranking
the sixth in the world, second to Brazil, Russia, Canada, USA and Indonesia [1].
However, China’s per capita water resources only records 2,100 m3, 28% of the
world average (Fig. 1.1), making China one of the most water scarce countries in the
world.

China’s water resources are unevenly distributed in time and space, and experi-
ence substantial intra-annual and inter-annual variations. Precipitation in the flood
season accounts for 60–80% of the annual total, which makes China very prone
to spring draughts, summer floods and continuous flooding and draught. Moreover,
the distribution of water resources doesn’t match the layout of land resources and
productive forces. Whereas North China takes up 63.5% of the total national land
area and 46% of the total population but only 19% of the national water resources
[2].

China suffers from severe pollution of water bodies: According to the latestChina
Water Resource Bulletin, rivers with a combined length of 245,000 km nationwide
were monitored and assessed for their water quality. The findings indicated that in
terms of water quality, 78.5% of the total river length met Grade I–III water quality
standard, and 8.3%were in categories inferior to Grade V. Compared with the last
year, water function zones achieved a better water quality with the rate of Grade
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Fig. 1.1 Per capita water resources in China versus that of some other countries and the world
average

I–III water quality standard up by2.1% of the total assessed sections and the rate of
inferior to Grade V water quality standard down by 1.5% [3].

1.1.1 Lakes (Reservoirs)

China is rich in lakes. There are 2,865lakes that hold more than 1 km2 of water area
all year round and add up to 78,000 km2 water surface area (excluding the parts of
transboundary lakes outside the border of China) (Table 1.1). Among these lakes,
1,594 are freshwater lakes, 945 saltwater lakes, 166 salt lakes and 160 others. Boyang
Lake, Dongting Lake, Taihu Lake, Hongze Lake and Chao Lake are the five most
famous fresh water lakes in China, whereas Qinghai Lake is the largest salt water
lake in the country. Inter-annual water storage of lakes is in a dynamic state. By the
end of 2017,statistics carried out by the China Water Resource Bulletin on 56 lakes
indicated that the total water storage was 136.10 billion m3, which was 250 million
m3 more than thatin early 2017 [3]. Among them, the storage capacity of Qinghai
Lake increased by 1.63 billion m3; the storage of Taihu Lake and Hongze Lake is
reduced by 530 million m3 and 450 million m3 respectively.

According to the Bulletin of First National Census for Water, the number of
reservoirs in China added up to 98,002, with a combined storage capacity of 932.312


