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Chapter 6
Ecological/Environmental Protection Plans

 In this Chapter, a number of joint actions are recommended for the 
implementation of the "Strategy for Quality Environment" in five aspects, 
namely, optimization of the regional eco-security system, prevention and 
control of regional environmental pollution, designation of environmental 
protection duties, protection of the ecology/environment of the Bay Area and 
joint studies on ecology/environment.  

6.1 Optimization of the Eco-Security System

6.1.1 Establishment of Eco-Corridors

 The Pearl River water system which comprises mainly Xi Jiang, Bei 
Jiang and Dong Jiang should serve as river-based eco-corridors. The stretching 
natural mountain ranges (including hills and reservoirs) should serve as 
mountain-based eco-corridors.   The traffic route system should serve as traffic 
eco-corridors.

	 ―― The "Three Rivers" as River-based Eco-corridors:	 	the	Pearl	
River water system, which comprises mainly Xi Jiang, Bei Jiang and Dong 
Jiang (the "Three Rivers"), forms the backbone of the river-based eco-corridors 
of the region.  These rivers, coupled with Tan Jiang and Yamen Channel in 
Jiangmen, Modaomen Channel in Zhongshan, Liuxi River and Zeng Jiang in the 
north, form a "mesh-like" framework of river-based eco-corridors in the Greater 
PRD City-region.  While the rivers form the main part of the river-based eco-
corridors, the river shores should also be reserved as green belts of reasonable 
width (Figure 6-1).

Figure 6-1 The River-based Eco-corridors in the Greater PRD City-region
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	 ―― "The Seven Mountains" as Mountain-based Eco-corridors: 		
the mountain ranges in the Greater PRD City-region (including hills and 
reservoirs) also form major eco-corridors (Figure 6-2).  Among them, the 
mountains stretching from Lianhua Mountain, via the eastern part of Huizhou 
and Maluan and Wutong Mountains in Shenzhen, up to the hilly area of Pat 
Sin Leng–Tai Lam Country Park in northern Hong Kong form an important 
eco-corridor in the eastern part of the region.  The mountains running along 
Baipenzhu Reservoir (in northern Huizhou), Taigu Nature Reserve, Xiangtou 
Mountain, Luofu Mountain and Liuxihe Reservoir in Chonghua form an 
important eco-corridor in the northern part of the region.  The mountains running 
along the hilly area of Dinghu in Zhaoqing, Liantang, Genghe, Zhaiwu and the 
western hilly area in Enping form an important eco-corridor in the western part 
of the region.  The mountains running along Liangmo Mountain (in Gudao), 
Hengqin (in Zhuhai), Fenghuang Mountain and Wugui Mountain (in Zhongshan) 
form a major eco-corridor in the central area of the region.  Development at the 
key areas along these eco-corridors should be restricted, and a certain amount 
of high quality eco-areas like woodlands should be preserved or established to 
strengthen the structure and functions of the corridors.

Chapter 6 
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	 ― The "Three Vertical and Three Horizontal Trunk Routes" 
as Traffic Eco-corridors:  the "Three Vertical Trunk Routes" refer to the 
routes along Beijing-Kowloon Railway, National Expressway 205, Huizhou-
Heyuan Expressway and Huizhou-Yantian Expressway; Beijing-Guangzhou 
Railway, Beijing-Zhuhai Expressway, National Expressways 105 & 106, and 
Guangzhou-Shenzhen, Guangzhou-Qingyuan and South China Expressways; 
and Xinhui-Taishan Expressway, Foshan-Kaiping Expressways and National 
Expressway 325.  The "Three Horizontal Trunk Routes" refer to the northern 
route which runs along National Expressway 321 & 324, Guangzhou-

Figure 6-2 The Mountain-based Eco-corridors in the Greater PRD City-region

Inland River System

Mountain-based
Eco-corridors
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Zhaoqing, Guangzhou-Shanshui and Guangzhou-Huizhou Expressways, 
and Guangzhou-Zhaoqing/Dongguan Railway; the central route that links 
up Huizhou-Jiangmen, Jihe and Shenzhen-Huizhou Expressways; and the 
coastal route that runs along the West Coastal Expressway, Yantian-Bagang 
Expressway and Shenzhen-Shantou Expressway (Figure 6-3).  Along these 
traffic eco-corridors, more green belts should be established and effective 
ecological protection measures should be undertaken to safeguard the linkage 
functions of the corridors. 

Figure 6-3 The Traffic Eco-corridors in the Greater PRD City-region

6.1.2 Protection of the Eco-Functional Zones

 Priority should be given to protecting the nine eco-functional zones (see 
Column 6-1), the seventeen eco-functional origins as well as the seven eco-
nodes as identified according to the uniqueness of each nature reserve (Table 6-1).

6.1.3 Protection of the Ecologically Sensitive Areas

 Concerted efforts should be made to protect the ecologically sensitive 
areas which are of great significance to the region as a whole.

 Examples of these ecologically sensitive areas include Wugui 
Mountain–Fenghuang Mountain–Hengqin Island, Baiyun Mountain–Maofeng 
Mountain, Yangtai Mountain–Daling Mountain–Baiyunzhang, the northern 
mountain areas in "Circum PRD", Wanshan Islands–Futian Mangrove Nature 
Reserve, Wutong Mountain Forest Park–Hong Kong Tai Lam Country Park 
and the Pearl River water system.

 Seven key eco-areas are identified for conservation taking into 
consideration the relevant regional plans, local situations as well as the future 
need of conservation (see Column 6-2).
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Column 6-1: The Nine Major Eco-functional Zones
 (1) The functional zone of Wugui Mountain in Zhongshan/Fenghuang 
Mountain in Zhuhai/Hengqin, including three eco-functional origins: Wugui 
Mountain, Fenghuang Mountain and Hengqin;
 (2) The functional zone of Beifeng Mountain in Jiangmen/Huangyang 
Mountain in Zhuhai, including two eco-functional origins: Beifeng Mountain and 
Huangyang Mountain alongside the Yamen Waterway;
 (3) The Mount Pujiding (in western Jiangmen)/Qixingkeng functional zone, 
including two eco-functional origins: Mount Pujiding to the northern shore of Tan 
Jiang and Qixingkeng Nature Reserve in western Enping;
 (4) The functional zone centering around Dinghu Mountain in northern 
Zhaoqing, referred to as the eco-functional origin of Dinghu Mountain;
 (5) The functional zone in the periphery of Liuxihe Reservoir in Conghua/
Luofu Mountain in Huizhou, including two eco-functional origins: the surrounding 
areas of Liuxihe Reservoir in northern Conghua and Luofu Mountain in western 
Huizhou;
 (6) The functional zone around Lianghua Mountain and its range in eastern 
Huizhou, referring to as the eco-functional origin from Lianghua Mountain Range in 
eastern Huizhou to Maluan Mountain and Wutong Mountain in Shenzhen and Pat Sin 
Leng and Tai Tam Country Park in northern Hong Kong;
 (7) The functional zone along Baipenzhu Reservoir/Gutian/Xiangtou 
Mountain in Huizhou, including three eco-functional origins: the mountainous areas 
surrounding Baipenzhu Reservoir, Gutian and Xiangtou Mountain Nature Reserve in 
northern Huizhou;
 (8) The urban green-core functional zone of Daling Mountain – Baiyunzhang 
amidst Shenzhen, Dongguang and Huizhou, including two eco-functional origins: 
Daling Mountain in Dongguan and Baiyunzhang in Huizhou;
 (9) The country-park functional zone in the New Territories of Hong Kong, 
including a number of country parks in the New Territories of Hong Kong.

6.2 Prevention and Control of Regional Environmental Pollution

6.2.1 Prevention and Control of Air Pollution in the Region

 Column 6-3 shows the major pollution sources and their distribution in 
the region.  On this basis, the air pollution prevention and control plans should 
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Table 6-1 Key Eco-functional Origins and Eco-nodes in Greater PRD

17 Eco-Functional Origins

Wugui Mountain in Zhongshan, Fenghuang Mountain and
Hengqin in Zhuhai

Beifeng Mountain and Huangyang Mountain alongside 
the Yamen Waterway
Mount Pujiding to the northern shore of Tan Jiang and 
Qixingkeng Nature Reserve in western Enping

Dinghu Mountainous area in northern Zhaoqing

Surrounding mountainous areas of Liuxihe Reservoir 
in northern Conghua, Luofu Mountain in western Huizhou

Lianghua Mountain Range in eastern Huizhou and the 
major hilly areas in Shenzhen and Hong Kong

Mountainous areas surrounding Baipenzhu Reservoir, 
Gutian and Xiangtou Mountain Nature Reserve in northern 
Huizhou
Daling Mountain in Dongguan and Baiyunzhang in Huizhou 
as well as country parks in the New Territories of Hong Kong

7 Eco-nodes

Guifeng Mountain in Jiangmen

Wanshan Islands in Zhuhai

Sanshui Forest Park in Foshan 

Baiyun Mountain National-level Scenic 
and Historic Interest Area in Guangzhou

Hong Kong and Shenzhen mangrove 
areas at Shenzhen River Estuary

Shenzhen Wutong Mountain Forest Park

Hong Kong Sai Kung East Country Park/
Hong Kong Sai Kung West Country Park
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cover measures against acid rain and sulphur dioxide, nitrogen oxides, tiny 
particles and volatile organic compounds (VOCs) pollution.

	 ―― Acid Rain and Sulphur Dioxide: regarding pollutant emissions, 
it	 is	proposed	 to	gradually	phase	out	small	power	generators	 that	are	high	
energy-consuming and highly polluting.  Actions should be taken to enhance 
the efficiency of energy utilization in thermal power plants and install 
desulphurization devices for the existing thermal power plants.  A power plant 
to be built, rebuilt or expanded should be equipped with desulphurization devices 
and adopt low-NOx combustion technology.  As regards pollutant monitoring, 
it is necessary to enhance the monitoring of major emission sources of sulphur 

Column 6-2: The Key Eco-areas for Conservation
 (1) Wugui Mountain/Fenghuang Mountain/Hengqin:  it is an important eco-
functional origin at the west bank of Pearl River Estuary, with significant bearing 
on the ecological quality of Zhongshan, Zhuhai and Macao.  Macao, Zhuhai and 
Zhongshan should strengthen  cooperation on the establishment and conservation of 
this eco-area to jointly promote good ecology of the cities at the west bank.
 (2) Baiyun Mountain/Maofeng Mountain:  it is a major urban green core in 
the Guangzhou-Foshan Metropolitan Area.  It is also an important ecological node 
with influence extending even to Dongguan.  It is proposed that Guangzhou, Foshan 
and Dongguan should join forces to establish and conserve this eco-area so as to 
improve the ecological quality of the northern part of the city-region.
 (3) Yangtai Mountain/Daling Mountain/Baiyunzhang:  it is a major urban 
green core at the eastern bank of the Pearl River Estuary, as well as an important 
ecological node connecting to the northern ecological buffer.  Shenzhen, Dongguan 
and Huizhou should further cooperate to conserve this area by transforming it into a 
forest park and to optimize its ecological functions in tandem with the implementation 
of urban greening initiatives.
 (4) Northern Mountainous Area of Circum-Pearl River Delta:  from the 
middle and western part of Jiangmen, this area runs along northern Zhaoqing and 
northern Guangzhou, through the northern mountainous area of Huizhou, to the 
Lianghua Mountain Range in the east, and extends to Hong Kong.  It serves as an 
ecological buffer for the GPRD region.  Cities in the region should cooperate for the 
conservation of this area.
 (5) Wanshan Islands/Futian Mangrove Nature Reserve:  it connects the key 
ecological nodes alongside Pearl River Estuary and is significant for maintaining the 
ecological linkage between the east and west banks as well as the stability of ecology 
in the region.  A mechanism for joint conservation should be set up among Zhuhai, 
Shenzhen, Macao and Hong Kong.
 (6) Wutong Mountain Forest Park/Hong Kong Tai Lam Country Park:  it is 
located between Shenzhen and Hong Kong and above the residual range of Lianghua 
Mountain.  It serves as an important ecological node linking Hong Kong to the 
Mainland, and has great significance on terrestrial species migration.  Efforts in 
protection should be stepped up to conserve the forest resources and the wildlife.  On 
the other hand, cooperation and communication between Shenzhen and Hong Kong 
should be enhanced to facilitate creation of a better ecological corridor for terrestrial 
species migration.
 (7) Pearl River Estuary:  the Pearl River water system and its tributaries are 
not only the key sources of drinking water in the GPRD region, but are also the natural 
ecological corridors linking up the region.  It therefore plays a defining role in the 
ecological conservation of the region.  Cities should strengthen cooperation to carry 
out comprehensive water quality control and greening initiatives along the river.  It is 
suggested that Hong Kong should be consulted in the management of Dong Jiang water 
system, while Macao should cooperate with Jiangmen, Zhuhai, Zhongshan and other 
relevant cities in the management of Xi Jiang and its tributaries, Tan Jiang as well as 
major seaward waterways.
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dioxide.  For this purpose, a declaration system for sulphur dioxide emission 
should be developed by the environmental protection authorities.  An acid 
rain and sulphur dioxide pollution database and a dynamic information 
management system should be established to improve the monitoring of acid 
rain.  In each city of Guangdong Province, in particular those areas with 
serious acid rain pollution, routine monitoring stations should be established 
and the latest information about acid rain should be timely provided to the 
government and the public through a regional information platform.  In terms 
of energy sources, urban citizens should be encouraged to use eco-friendly 
fuel.  In PRD, utilization of liquefied natural gas should be promoted to replace 
coal and oil as the fuel for the power plants and industrial boilers. Use of 
quality energy sources such as natural gas, light diesel oil, liquefied petroleum 
gas, as well as nuclear energy or solar energy should be encouraged so as to 
reduce the use of coal and oil, thus minimizing pollutant discharge.

	 ―― Nitrogen Oxides: it is proposed to tighten the control over 
exhaust emissions, enhance vehicle management system, and strictly carry out 
voluntary and mandatory old vehicle scrappage programs.  Traffic network of the 
region should be improved through proper planning.  Use of public transport 
should be encouraged.  Pollutant discharge fee, congestion charge, and fuel tax 
should be introduced as means to reduce the number of vehicles.  Fees may 
be reduced or exempted for vehicles with purification devices.  The discharge 
of nitrogen oxides from power plants should be controlled, and low-NOx 
combustion technology should be adopted.  Ways to promote clean combustion 
technology and flue gas de-nitrification technology should be explored.

	 ―― Inhalable Particles: it	 is	proposed	 to	 step	up	 the	pollution	
control measures over cement plants, and shut down or relocate small or 
technically outdated cement companies.  In principle, new construction 

Column 6-3 Major Pollution Sources and their Distribution in the GPRD City-
region:
 Acid rain and sulphur dioxide: the GPRD city-region suffer from serious 
acid rain and sulphur dioxide pollution, which poses the biggest ambient air challenge 
to the region.  The vast majority of sulphur dioxide emission comes from coal 
consumption, for which the thermal power plants take the heaviest share.  Therefore, 
the thrust of controlling sulphur dioxide emission is to control the emission from coal-
fired power plants.
 Nitrogen oxides: nitrogen oxides is mainly generated from mobile sources, 
namely motor vehicles, followed by electricity generation like power plant boilers, 
industrial boilers and restaurant boiling water furnace etc.  Within the GPRD city-
region, Guangzhou, Dongguan, Shenzhen, Foshan and Hong Kong should be the 
key areas for regulating nitrogen oxide emission by controlling mobile sources and 
reducing power plant boilers.
 Respirable Suspended Particles: respirable suspended particles emission in 
the PRD region is mainly generated from the non-metallic mineral product processing 
industries, such as cement, ceramics and brick manufacturing, followed by mobile 
sources, dust and large point sources.  Therefore, the non-metallic mineral product 
processing industries should be the top priority for emission control.  These sectors are 
mainly distributed in areas such as Jiangmen, Zhaoqing, Foshan and Dongguan, etc.
 Volatile Organic Compounds (VOC): mainly generated from vehicle emission, 
paint, craft production process like printing and paper making, etc. VOC emission of 
the PRD is concentrated mainly in Guangzhou city centre, Dongguan and Shenzhen.

Chapter 6 
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or expansion of cement plants should no longer be allowed in PRD.  Dust 
pollution should be reduced by controlling secondary dust (dust generated 
in construction, demolition, public works and roads traffic) by worksite 
enclosure, road paving, extension of greenbelts and timely clearing.  Granule 
discharge from vehicles, power plant and boilers should also be controlled.  
Old buses and taxis should be replaced, and motorcycles should be forbidden 
to run in downtowns.  Besides, all power plants and boilers should be equipped 
with fume purifying devices like electrical precipitators and bag filters.  Oil 
smoke discharge from the catering industry should be controlled by installing 
oil smoke purifiers. Unorganized discharge of oil smoke from the catering 
industry should be strictly prohibited.

	 ―― VOCs: it is proposed to enhance the relevant policy guidance; 
standardize industrial discharge; eliminate oil paints or coating products 
that are rich in VOCs; encourage production and sales of insect aerosols, 
detergents, adhesives and hair gels which are low in VOCs; require all 
companies engaged in automobile manufacturing and repair, petrochemical 
processing, furniture making and processing, shoemaking, printing, electronic 
products, and dry cleaning to manage and control unorganized VOCs 
emissions in accordance with relevant technical specifications; facilitate 
researches on VOCs; promote researches on ozone and VOCs to study the 
characteristics and development mechanism of photochemical smog in the 
region; and expand the scope of the Air Pollution Control (Volatile Organic 
Compounds) Regulation to limit VOCs content of binders, sealants, car touch-
up paints and vessel paints.

6.2.2 Prevention and Control of Water Pollution in the Region

 ―― Strengthening Cooperation in Protecting the Aquatic 
Environment in the Pearl River Basin:  to safeguard clean water supply 
in the region, the 11th Five-Year Plan on Prevention and Control of Water 
Pollution in the Pearl River Basin should be implemented.  At the same 
time, comprehensive prevention and control measures to safeguard water 
quality in the basin should be carried out through furthering coordination and 
collaboration of all parties.  To safeguard clean water from Dong Jiang and 
Xi Jiang, detailed and feasible plans should be drawn up for the protection of 
water sources and control of water supply, intake and drainage.  Based on the 
Study on Planning of Water Pollution Prevention and Control in the PRD, we 
should define and demarcate water supply areas in the region, and develop 
specific water supply and drainage systems to ensure the supply of clean water.  
River improvement works should be carried out for the rivers that fail to 
meet the water quality standards even after adopting up-to-standard pollution 
control and sewage treatment, as well as the heavily polluted rivers that cannot 
restore their ecological functions by natural means.

	 ―― Control and Treatment of Urban Sewage:  taking advantages 
of the financial markets of Hong Kong and Macao to raise funds, construction 
projects of sewage treatment infrastructure in the region should be accelerated 
to alleviate water pollution at the inland sections and the estuary of Pearl 
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River.  Construction of urban rainwater and sewage division systems should be 
promoted and the projects for the cleaning of harbour areas should be continued.

6.2.3 Control of Major Pollution Sources

	 ―― Control of Point-based Pollution due to Industrial Activities:		
the Outline of Environmental Protection Plan for Pearl River Delta should 
be strictly implemented. Great efforts should be made to promote clean 
production, especially among the electricity, building materials, metallurgy, 
chemical and petrochemical industries.  Pollutants discharge should be strictly 
controlled, and those heavily polluting enterprises should be kept away from 

Table 6-2 River Regulation Projects for the Region (By 2010) 
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Project Location 
and Description

Removal	of	
Pollution Load
(ton BOD/year)

Operating Cost
(RMB10,000/year)

Investment
(RMB 100 million)

Regional
Main
Project

Guangzhou

Shenzhen

Foshan

Jiangmen

-  3  1000

-  3  500

-  6  1500

4300  3.9  2300

17000  11.5  7600

4300  4.1  2300

12800  11.5  5300

12800  10.5  5300

51200  41.5  22800

17000  12.0  7600

17000  11.5  7600

4300  3.8  2100

12850  8.7  5700

12800  10.7  5350

63950  46.7  28350

25500  17.2  11500

12800  9.6  5500

11490  8.9  5000

8500  8.2  4200

4300  4.1  2200

9580  7.4  4100

9580  7.5  4100

81750  62.7  36600

21200  14.7  9500

4250  3.8  2100

3190  3.0  1360

6200  7.6  4300

6370  6.1  3200

41210  35.2  20460

Concerted Regulation over 
Water	Systems	and	Reservoirs
Shabei Controlling Gate

Sub-total

Liuxi River tributaries

Streams in the Laoba Districts

Zeng Jiang tributaries

Streams in Shiqiao Waterway
etc

Streams in Huadu District

Sub-total

Shenzhen River

Pingshan	River

Shawan	River

Maozhou River

Other individual river systems

Sub-total

Foshan	Waterway	river	system

Southwest	stream	system

Nanhai District steam system

Shunde District stream system
Gaoming	River	and	its	
tributaries
Sanshui District stream system

Other stream systems

Sub-total
Streams in built-up areas of 
Jiangmen

Heshan	stream	system

Hetang	and	other	streams

Jiangxin and other streams

Tan Jiang tributaries

Sub-total
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water sources, residences and other sensitive areas.  Incentive mechanisms 
with fair rewards and punishments should be established to encourage 
enterprises to meet environmental standards.  The industrial structure should 
be optimized by imposing more stringent criteria for the projects which have 
implications on the environmental quality to get approval and enter the market.  
Applications for new and expansion projects should be subject to stringent 
environmental impact assessment, under which applications from inefficient 
and highly polluting enterprises should by no means be approved. Study on 
the trading of emission rights, eco-compensation and circular economy should 
be intensified.  Cooperation between Guangdong and Hong Kong in trading 
emission rights should be actively and yet prudently promoted with relevant 
experiences taken into account.
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Zhaoqing

Huizhou

Zhongshan

Dongguan

Zhuhai

Project Location 
and Description

Removal	of	
Pollution Load
(ton BOD/year)

Operating Cost
(RMB10,000/year)

Investment
(RMB 100 million)

6100  5.1  800

2100  1.9  1100

2100  1.8  1100

2000  1.8  1100

12300  10.6  6100

4200  4.0  2200

9600  7.7  4100

4100  3.7  2100
6400  5.1  2800
6300  5.7  3100
30600  26.2  14300

21290  14.3  9500

18000  14.5  8100

4500  3.7  2100

6700  7.4  5500

50490  39.8  25200

11900  9.1  5600

26000  16.9  11000

12700  9.7  5350

50600  35.7  21950

6100  4.8  2700

6300  5.9  3100

2200  2.2  1100

14600  12.9  6900

289420  469.3  186660

1) Data Source: the Outline of the Environmental Protection Plan for the Pearl 
River	Delta
2) The river flows of those under the Regional Main Projects are not counted 
in the Total.  "Stream System in Jiangmen Built-up Area" means Jiangmen 
Waterway, Tianhe River, Tiansha River, Duyuan River and the streams in the 
built-up areas of Jiangmen.  "Stream System in Huicheng Built-up Area" refers 
to Xinhui River, Lile River and streams around the Bird Paradise.  "Jiangxin and 
other streams" mainly refers to those contaminated streams in Jiangmen New 
District and Yinzhou Lake Harbourfront Industrial District.

Notes: 

Sui Jiang tributaries and
its	estuary
Streams in Zhaoqing urban areas

Small tributaries of the Bei Jiang 

Small tributaries of the Xi Jiang 

Sub-total
Dong Jiang tributaries within
Boluo District
Danshui	River	system
West Zhi Jiang tributaries
(except Danshui River)
Ditches in Huizhou urban	areas
Dong Jiang tributaries within

Huicheng District

Sub-total

Qi Jiang River system

Fuzhou Waterway System

Zhong-Zhu and other streams

Zhongshan and other streams

Sub-total

Shimahe	River	system

Dongguan	Canal	water	system

Streams	in	Hewangpian	area

Sub-total

Qianshan	River	system

Jiang-Zhu and other streams

Streams	along	the	River

Sub-total

Total
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	 ―― Control of Area-based Pollution due to Agricultural Activites:		
efforts should be stepped up to control the use of pesticides and monitor 
pesticide residues; ban the production, distribution and application of highly 
toxic pesticides; develop highly effective chemical and biological pesticides 
with lower toxicity and fewer residues; put fertilizer pollution under control; 
promote the use of formula fertilizers; control the use of nitrogen fertilizers, 
balance the proportions of nitrogen, phosphorus and potassium to enhance 
fertilizer effectiveness; control chemical fertilizer pollution; and promote 
the use of organic manure and recycled rice straw.  To prevent and control 
pollution from livestock and poultry breeding, actions should be taken to 
strictly limit the scale of livestock and poultry breeding in the catchment area 
of Pearl River; cease to approve the establishment or expansion of large-sized 
livestock and poultry breeding enterprises; promote the relocation of animal 
breeding industry to the mountain areas with relatively sufficient land for eco-
breeding; reduce drainage of livestock and poultry wastewater directly into 
ambient water bodies; and legislate, regulate and regularize the control of 
pollution arising from livestock and poultry breeding through environmental 
planning, environmental impact assessment, pollutant discharge reporting and 
registration, introducing pollutant discharge fee and permit, and imposing time 
limit for rectifying pollution.

6.3 Designation of Environmental Protection Duties

6.3.1 Demarcation of the Duties of Establishment and Protection of Eco-areas 
(Figure 6-4)
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Figure 6-4 The Demarcation of Responsibities in the Establishment and Protection 
of Eco-areas in the Greater PRD City-region
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	  (1) West Bank Ecological Zone

 ―― Macao: to actively complement and cooperate with Jiangmen, 
Zhongshan and Zhuhai in the establishment and protection of eco-areas on the 
west bank by making good use of its unique locational advantages.

 ―― Zhuhai: to focus on the establishment and protection of urban 
ecology, with Fenghuang Mountain, Huangyang Mountain, Hengqin Island, etc 
as the key protection targets, so as to give a full play to its influences to Macao.

 ―― Jiangmen: to establish important ecological buffers such as nature 
reserves and forest parks, so as to protect the existing woodland resources and 
give a full play to its importance in providing regional ecological buffers.

 ―― Zhongshan: to establish eco-agriculture zones with the focus 
on developing eco-areas that are aimed at protecting farmlands and green 
corridors, in order to give a full play to its role as an ecological transition zone.

 (2) Central Ecological Zone 

 ―― Guangzhou: to establish an ecological system with ecological 
buffer at the north and eco-transitional zone and eco-areas at the central.  The 
establishment of green belts in the Pearl River water system (the Pearl River 
and its tributaries such as Liuxi River and Zeng Jiang, etc.) should be the key 
actions.  The protection over the eco-areas in Baiyun Mountain–Maofeng 
Mountain should be enhanced.

 ―― Foshan: to build a comprehensive eco-corridor system along the 
northwest which mainly comprises woodlands serving as shelter of farmland 
and green belts along rivers and roads, and strengthen the cooperation with 
Zhaoqing and Conghua, so as to jointly establish an ecological buffer zone 
which exerts great influence upon Foshan.

 ―― Zhaoqing: to establish a northwestern mountain–based ecological 
buffer zone; strengthen the protection of native vegetation and ecosystem; 
actively establish nature reserves; and seek financial supports from Foshan, 
Guangzhou and other places to bring into play its role as a regional ecological 
buffer.

	 (3) East Bank Ecological Zone

 ―― Hong Kong: to focus on the establishment and conservation of 
forest resources mainly in the country parks; strengthen the establishment of 
terrestrial biological corridors with Shenzhen and cooperate with other PRD 
cities, such as Huizhou, to expand the scope of cooperation in ecological/
environmental protection.
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 ―― Shenzhen: to focus on establishing the mountain-based corridors 
in the eastern areas and re-establishing terrestrial biological corridors with 
Hong Kong (such as Wutong Mountain); strengthen the establishment and 
conservation of forest parks; and support the eco-area establishment projects 
in Huizhou and other places.

 ―― Dongguan: to focus on establishing urban green core which mainly 
comprises forest parks such as Daling Mountain Park and Yinping Mountain 
Park; emphasize the connectivity of eco-areas and foster ties with other cities to 
support the eco-area establishment projects in Huizhou and other places.

 ―― Huizhou: to focus on the establishment and conservation of 
forest resources in the northern area of the region; ensure the continuity of 
the eastern mountain-based corridor; bring into play the location advantages 
to solicit support from Shenzhen, Dongguan and Hong Kong's investment for 
relevant eco-area establishment projects.

6.3.2 Regional Environmental Control Objectives

	 (1) Control of Air Pollutant Emission 

 ―― Actions should be taken to control emission of air pollutants 
including sulphur dioxide (SO2), nitrogen oxides (NOx) and respirable 
suspended particles (PM10) etc. in accordance with the Air Pollutant 
Emission Indicators formulated in policy documents such as "the Outline of 
the Environmental Protection Plan for the PRD (2004-2020)" and "the PRD 
Regional Air Quality Management Plan".  The total emission control targets 
of SO2, NOx and PM10 for the PRD by 2010 should be 398 000 tonnes/year, 
418 000 tonnes/year and 284 000 tonnes/year respectively, and the targets by 
2020 should be 358 000 tonnes/year, 395 000 tonnes/year and 270 000 tonnes/
year respectively.  The targets for Hong Kong should be 30 200 tonnes/year, 
92 800 tonnes/year and 4 700 tonnes/year respectively, and the targets for 
Macao should be 11 400 tonnes/year, 30 800 tonnes/year and 900 tonnes/year 
respectively.  To further improve the air quality of the PRD after 2010, this 
study recommends that the governments of Guangdong, Hong Kong and Macao 
should further discuss on imposing more stringent emission targets for 2020.

 ―― Projects which would cause huge emission of air pollutants 
should no longer be allowed at the centre and sub-urban areas of the major 
cities, including Guangzhou, Foshan and Dongguan.  The air pollution sources 
in Huadu, Sanshui, Gaoming, Heshan, Xinhui, Doumen, Zhuhai, Panyu, the 
city centres of Guangzhou, Dongguan and Shenzhen have significant impacts 
on the air quality in the region.  It is necessary to strengthen the control in 
these areas by upgrading the industrial technologies and strictly controlling the 
projects which would cause significant emission of air pollutants.
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Notes of Table 6-3
1 To tie in with the relevant 
plans of the PRD, data provided 
in the Third Topical Report on 
the Environmental Protection 
Plan in the PRD – Study Report 
on	Water	Pollution	Prevention	
and	Control	 Plan	 in	 the	 PRD	
and the Outline of the Planning 
for Environmental Protection 
in PRD has been adopted as the 
targets for the protection of water 
environment in the PRD.
2 Industrial wastewater discharge 
is estimated based on the current 
values and comparison with the 
overseas countries regarding the 
share	 of	 the	 industrial	 output	
in	 the	GDP	 in	different	 stages	
of development, and taking 
into account factors such as 
technology advancement.  
3 COD discharge is calculated 
by multiplying the amount of 
discharge from both industrial 
and domestic sources by their 
respective discharge coefficient.
4 COD discharge intensity is 
calculated by multiplying the 
total discharge from industrial 
and domestic sources by their 
discharge coefficients, where 
those from domestic sources 
will be adjusted by the treatment 
coefficient.
5 The symbol "-" indicates 
missing data.

 ―― Pollutants from three major development districts, namely 
Daya Bay of Huizhou, Lingang Industrial District of Zhuhai and Nansha of 
Guangzhou have significant implication on ozone level.  Stringent control 
measures on emission of nitrogen oxides and VOCs should be implemented.  
Further analysis of the significance of the pollutants in the formation of 
photochemical smog should be undertaken.

 (2) Targets for the Control of Aquatic Environment (please refer to 
Table 6-3)

Table 6-3 Targets for the Control of Aquatic Environment in PRD 
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16.85      28        42           38  50

126     120      130         100  90

13       5        4            3  2

-     1.3      1.85          0.49  0.48

83.3      95           100

70.7     43.8           27.4

48.3      90           100

<50      80           100

18.4     50           70

80     90           100

30     70        80          80  100

-     80        85          90  100

15     55        65          65   80

Item
Category

Current	
Value
(2002)

 2010  2020

Conventional
Development

Non-conventional
Development

Non-conventional
Development

Conventional
Development

Oxygen-demanding organic matter (with 
BOD) removal efficiency (%) (ratio of 
removal	to	generation)

Sewage COD removal efficiency (%) 

Sewage TP removal efficiency (%) 

Sewage TN removal efficiency (%) 

Urban sewage collection rate

-    67       74         74  85

-    60       69         69  81

-    64       72         71  83

-    76       83         83  90

30    70       80         80  100

Industrial wastewater discharge 
(100 million ton)

Total COD discharge (10,000 ton)

Industrial COD discharge intensity 
(kg/RMB10,000 GDP)	
Environmental protection investment as
a share of GDP for the period (%) 
Quality compliance rate of centralised
drinking water source (%) 
Water consumption per unit GDP 
(m3/RMB10,000)
Quality compliance rate for urban 
water functional area (%) 
Quality compliance rate for 
cross-boundary water bodies (%) 

Industrial water recycling rate (%) 

Inshore waters quality compliance 
rate (%) 
Centralised urban sewage treatment 
rate (%) 

Domestic sewage treatment rate (%) 

Ratio of Sewage treatment capacity
to centralised water supply (%) 

6.3.3 Major Projects and Measures

 The major environmental technology problems of Greater PRD 
which require prompt action focus on the aspects of atmospheric and aquatic 
environment.  Priority should be given to promoting clean production 
technology (Table 6-4) in these two aspects.  In addition, priority should be 
given to promoting the following technologies in the near future:
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	 ―― Establishment of Regional Eco-Security Buffer:  based on the 
eco-function zoning for PRD in the "Outline of the Environmental Protection 
Plan for the Pearl River Delta", actions should be taken to build a regional 
eco-security buffer through initiatives such as conserving natural forests 
and establishing ecological forests in the mountain areas, transforming the 
commercial forests and low-quality natural forests, establishment of nature 
reserves, undertaking soil and water maintenance works, and conservation of 
coastal mangroves.

	 ―― Construction of Urban Garbage and Sewage Disposal System 
in the Region:  actions should be taken to rectify the current approach of 
urban garbage and sewage disposal (which relies mainly on filling) by a 
system driven by high-technology which promotes the conversion of garbage 
into resources.

6.4 Strengthening the Ecological/Environmental Protection 
of the Bay Area

6.4.1 Planning Ahead

 Prior to kicking off large-scale construction projects in the Bay 
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Table 6-4 Priority Clean Production Technology to be Promoted in the GPRD City-region

Air Pollution
Technology

Water	Pollution
Technology

Technology Initiatives

1. Eliminate small power generation units that are high energy-consuming and highly 
polluting and improve the energy efficiency of thermal power plants.

2. Install flue gas desulphurisation device for existing thermal power plants.
3. All newly established, reconstructed and extended power plants must be equipped with flue 
gas desulphurization device and adopt low-nitrogen combustion technology.
4.  Tighten the control over motor vehicle exhaust emission; fully implement the national 
phase III standards regarding the discharge of air pollutants from motor vehicles; and 
implement EURO III standards in Guangzhou, Shenzhen, Dongguan and Foshan.
5. As regards the control over nitrogen oxides emission from power plants, to adopt 
the low-nitrogen combustion technology; explore and promote clean combustion 
technology and flue gas desulphurization technology, such as the use of natural gas and 
advanced re-burning technology, or adopt selective or non-selective catalytic reduction 
technology.

6. Equip the existing cement plants with bag filters to reduce emission of all pollution 
sources to less than 50mg/Nm3.
7. Power plants and industrial boilers are required to install smoke and dust purifying 
devices such as electrostatic precipitator and bag filter.
1. Prevent and control agricultural non-point source pollution; control pesticide pollution 
by means of further enhancing the supervision and management over the use of pesticides; 
strengthen the monitoring of pesticide residues; ban the production, sale and use of highly 
toxic pesticides; and explore effective chemical pesticides with lower toxicity and fewer 
residues and biological pesticides.
2. Step up the efforts in promoting clean craft design throughout the industrial 
production process.
3. Step up the efforts in developing sewage treatment technology.  Specific techniques 
include the use of biological nutrient removal process to remove nitrogen, phosphorus 
and other inorganic nutrients; using the anaerobic-aerobic biological treatment 
technologies which have good effect on the refractory organic pollutants; treating 
refractory organic pollutants through microbial cultivation and genetic engineering 
methods; combining biological treatment technology and chemical/physical-chemical 
treatment processes to meet the requirements of sewage re-utilisation; using biofilm 
treatment processes such as various kinds of fillers or ceramists to treat micro-polluted 
water.
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Area, actions should be taken to set out proper zoning of functions through 
effective planning; screen out the existing and potential critical ecological/
environmental problems; implement all necessary remedial measures and 
formulate reasonable contingency plans for ecological/environmental 
protection, so as to ensure that no severely negative environmental effects 
would result and the socio-economic development objectives of the Bay Area 
could be materialized smoothly.

6.4.2 Raising Threshold for Industry Access and Implementing Necessary 
Environmental Protection Measures

 As regards the future industrial development of the Bay Area, the 
access threshold should be raised to avoid the industries which are potentially 
hazardous to the ecology/environment from entering into business. In 
addition, during the planning stage of infrastructure or industrial projects, the 
environmental impact assessment requirements should be strictly complied 
with and effective mitigation measures should be undertaken to relieve all 
possible adverse ecological/environmental impacts to an acceptable level.

6.4.3 Giving Priority to the Construction of Environmental Infrastructure

 Projects for environmental infrastructure and control over major 
ecological/environmental problems in the urban area should be implemented 
in strict compliance with the planned schedule.  In addition, all necessary 
environmental infrastructure projects to address the future ecological/
environmental protection needs must be carried out first, before any large-
scale development and construction projects commence.

6.4.4 Exercising Stringent Ecological Monitoring System 

 In addition to the above tasks, upon commencement of large-scale 
construction projects in the Bay Area, close monitoring of the ecology/
environment is required.  The important environmental elements (such as 
the aquatic and atmospheric environment) and the ecological protection 
targets (such as wetlands) should be closely monitored so that any ecological/
environmental problems could be timely detected and resolved.

6.5 Joint Ecological/Environmental Studies 

 The governments of Guangdong, Hong Kong and Macao still need 
to press ahead with researches on ecological/environmental protection for 
further improvement of the regional ecology/environment.  Though researches 
on environmental protection undertaken jointly by the governments of 
Guangdong, Hong Kong and Macao have already reached international 
standards, studies on multi-source atmospheric pollution, persistent organic 
pollutants (POPs) control and other topics that are closely related to the 
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regional ecology/environment still need to be intensified.  Besides, studies on 
trading emission rights, circular economy, low-carbon cities, etc. should be 
further strengthened, and studies on eco-compensation mechanisms should be 
carried out in the long term, so as to enhance comprehensive protection of the 
ecology/environment in the Greater PRD City-region.




