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 China has experienced an intensive urbanization progress 
since 1970s; 

 China will remain rapid and dramatic urbanization process in 
the future; 

  The rapid urbanization process  will exert much press on 
environmental protection; 

 Eco-City building is the inevitable choice in urbanization 
process. 

 

 

 

 



 In 2013, the Third Plenary Session of the 18th CPC central committee 

elaborated detailed plan to construct Ecological Civilization 

 

 

 

 

 In 2012, Ecological Civilization was set as national development goal by the 

18th CPC National Congress. 

 

 

 Improve and optimize spatial development pattern 

 Promote natural resource conservation 

 Intensify ecosystem & environmental protection 

 Enhance environmental administration system building 

 Improve natural resource capital administration system 

 Implement ecological compensation and payment 

 Reform ecological protection management system 

 Delimit Ecological Red Line 

Background of ERL Research 

   Ecological Red Line shall play an  important  
role  in Chinese ecological civilization process 
especially in eco-city building.   



  Understanding of ERL  

          ERL are the limits on the amount and space boundaries of ecosystem that 

safeguard national ecological security and environmental quality. 

 

 

 

 
ERL 1 

 
Maximum Allowable Pollutant 

Emission 

ERL 2 
 

Ceiling Limit of Natural 
Resource and Energy 

Consumption 

ERL 3 
 

Minimum Control Area of 
Critical Ecosystem 

 
Environmental Quality 

 
Carrying Capacity 

 
Ecological Security 

 
Human Being Health 

Sustainable  
Development 

 
Human Well-being 

 The Concept of  Ecological Red Line (ERL)  
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The large quantity of protected areas are overlarge and belong to 
many different types. There are overlapping between these areas, at 
the same time some important place do not be protected.   

Key development 
Zone 

          
 
 

Limited 
development 

Zone 

Key 
Ecological 
Function 

Zone 

Optimizing 
Development 

Zone 

Prohibited  Development  Zone 

Protected Area Number Area 
（X104km2） 

Proportion 
（%） 

Natural Reserve 2541 141 14.7 
Key Ecological 
 function area 25 386 40.2 

Priority areas for 
  Biodiversity 
 Conservation 

32 232 24.2 

National Forest Park 738 10.07 1.05 
National  Scenic Area 208 10.17 1.06 

National Geological 
Park 138 8.56 0.89 

World Natural Heritage  40 3.72 0.39 

Total  3722 791.52 82.49 

  The Reason for Delimiting  Ecological Red Line (ERL)  

Background of ERL Research 



  Unalterable in protective type 

  No decline in ecosystem service 

  No shrink in  area   

   The ERL is not unalterable  forever,  the 

boundary or  threshold will alter according to 

the variety  of  influencing factors . 

 Protective Requirements  on ERL 

  Concept and Methodology  



Case Study in Dapeng 

Part III 
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  Case Study in Dapeng 
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Resource Selection Remote Sensing Field work 

Economy 

Situation Analysis 

Ecological Zone 

Target 

Environment HumanSettlement Policies Culture 

Key Tasks  

Surface Water Air  Quality Tourists 

ERL 

Ecology  

 Framework of Eco-City Planning 

  Case Study in Dapeng 
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 Key contents of ERL in Dapeng 

Environmental 
Quality 

Ecological 
Security 

 

Carrying 
Capacity 

 

Tourist 

Ecosystem   Area 

Air Quality 

Water Quality 

ERL 

  Case Study in Dapeng 
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序号 Town CODCr(t/a) NH3-N(t/a) TN(t/a) TP(t/a) 

1 葵涌 429.84  20.82  39.20  3.97  

2 大鹏 161.90  8.52  15.72  1.56  

3 南澳 128.78  7.08  12.59  1.15  

合计 720.51  36.42  67.51  6.67  

Maximum water pollutants 
dishcarged 

总氮单位面积可利用环境容量 

  ERL for Water Quality: The maximum water pollutants  are 

analyzed according to the river capacity of each basin. 

  Case Study of Dapeng 



 Automobile discharge is found to be the key source on atmosphere pollutant 

by model  & scenario  analysis.   

 The Maximum number of automobiles shall not exceed 15,000 every day. 

情景 电厂排放 工业源排放 
机动车数
量 

（万辆/天） 

情景1 增加13% 不变 不变 

情景2 不变 增加13% 不变 

情景3 不变 2 中间值 

情景4 不变 4 旅游旺季 

情景5 不变 18 黄金周 
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ERL for  Air Quality:  

  Case Study of Dapeng 



 ERL for Tourist 

Max Mid Suitable 

Capacity for 

tourists 

Day 41,370 20,245 18,555 

Year(×106) 15.1 7.49 6.77 

  Case Study of Dapeng 

TE=ω1×RE+ω2×EE+ω3×PE 

 RE: Capacity of space  
 EE: Capacity of Environment 
 PE: Capacity of social psychological 
 ω:  Weight 
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  Case Study in Dapeng 

Sc Cs Pa Di D0 Hq Sr 

GIS-based Spatial Model 
ERL=f(Sr∗Hq, Sc∗Cs∗Hr , 

Pa∗Di∗D0) 

Spatial Significance of 
Ecological Land 

Scenario Analysis 

Delimitation of ERL 

Ecosystem 
Service 

Landscape 
Pattern Species Diversity 

Hr 

Economic 
condition Vegetation Data 

collection GIS & RS data 

Spatial 
Analysis 

Delimitation of 
ERL 

Soil  Land use  Hydrology 

 ERL for Minimum Area of Protective Ecosystem  



  Case Study in Dapeng 

 91.2% of value of ecosystem services; 

 All important species habitat and key region of biodiversity； 

 over 80%  soil erosion sensitive area  



Map of Green Transport System 

 The  Role of ERL in  Dapeng Eco-City Planning 

Map of Key River pollutant Treatment  

  Case Study in Dapeng 



       

Key 
Development 
Zone 

Forbidden 
development zone 

高 

低 

高 低 

Y：Limitation of resource and environment   
X：capacity of economical  of development 

The ecological function regionalization in Dapeng, Shenzhen 

  The Role of ERL in Eco-City planning  

Restricted 
Development Area 

Optimizing 
development Ares 

投资密度  144 120 
单位面积产值（亿元

/km2）  150 125 

单位产值能耗  0.28 0.35 
单位产值水耗（t/万

元） 
4.64 5.8 

万元产值COD排放
量（千克/万元）  0.4 0.5 

万元产值SO2排放
量（千克/万元）  0.04 0.05 

  Case Study in Dapeng 



Thanks For Attention！ 
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