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A.  Project Summary
Project:
Planning for Green Eco-Districts in the City of Beijing:
Carbon Accounting Standards and Tool for Statutory Zoning Plans

Location:	
City of Beijing, China

Area Coverage: 
14 Proposed Green Eco-Districts totalled 734 sq. km.

B.  From National Climate Change Policies to Local Statutory Planning: Designation of Green 
Eco-District Plans in City of Beijing, China

Figure 1:  City of Beijing –
Proposed Green Eco-Districts 
Locations 
( Also see list on Table 1 in text)
(Source:  City of Beijing 
Planning Commission)  
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No. Proposed Green Eco-Districts Locations/ Municipal 
Districts

1 Beijing Future Science & Technology Park Changping
2 Beijing Lize Financial Business District Fengtai
3 Changxindian Eco-City Urban Regeneration District Fengtai
4 Beijing Technological Business District Changping
5 Yanqi Lake Ecological Demonstration Park Huairou
6 Miyun Ecological Business District Miyun
7 Haidian Northern District Haidian
8 Yongding River Green Ecological Corridor (Fengtai) Fengtai 
9 Yongding Riverside Business District Mentougou 

10 New Capital Steel Comprehensive Urban Development 
District Shijingshan 

11 Tongzhou Canal Core Area Tongzhou
12 Beijing Central Business District Urban Regeneration Chaoyang
13 Beijing Bohai-rim Advanced Business Park Tongzhou

14 Zhongguancun Science Park (16 Science Parks) Locations Throughout 
the City of Beijing 

Categories No. Key Performance Indicators

Land Use 
Planning

Compact Urban 
Form

1 Land parcel sizes
2 Accessibility to public facilities 
3 Percentages of mixed uses

Transportation 
Road network

Public Transit

4 Densities of pedestrian and cycling 
routes

5 Land parcel permeability

6 Public transit nodes employment 
provision

Resources 
Utilization 

Energy

7 Percentage of Green Buildings

8 Renewable energy utilization rate

9 Non-residential building energy saving 
standard

Water Resources
10 Non-portable water utilization rate
11 Rain water infiltration rate

Ecology, 
Landscape and 
Environment

Micro-climate
12 Green roof coverage
13 Breezeway design

Landscape 
Ecology

14 Landscape design for rain water 
retention

15 Rain water harvest building design
16 Accessibility to public open space
17 Percentage of urban forest

Figure 1:  City of Beijing – Proposed Green Eco-Districts Locations Figure 2:  KPIs and the Statutory Plan Making and Design Control 

Table 1: Green Eco-Districts in the City of Beijing

Table 2: Green Eco-Districts: Low Carbon and Ecological KPI in Statutory Plans

Low carbon ecological 
planning criteria into 

zoning plans

Low carbon ecological 
planning conditions in 

land lease

Continued monitoring of 
impacts 

1

2

3

The City Government of Beijing has set up a city-wide “Green Ecological Urban Development 
Policy Framework”.  One key component is the proposed 14 new towns and urban 
regeneration districts as pilot “Green Eco-Districts” integrating into the city wide master plan. 
These new towns and urban regeneration districts all together cover more than 734 sq. km 
and will accommodate an estimated total population of 3.6 million. They are planned with 
explicit low carbon and ecological policy goals and measures.

1.项目背景

新首钢高端产业综合服务区绿色生态规划10

1.3 规划定位

集产业转型、人文延续、服务创新、生态和谐为一体的综合服务园区

《新首钢高端产业综合服务区控制性详细规划》在《首钢工业区改造规划》的基础

上对规划区定位进行补充和完善，将规划区定位为工业场地复兴发展区域、可持续

发展的城市综合功能区、再现活力的人才聚集高地、后工业文化创意基地及和谐生

态示范区，即集产业转型、人文延续、服务创新、生态和谐为一体的综合服务园区。

规划定位

《新首钢高端产业综合服务
区控制性详细规划》在《首
钢工业区改造规划》的基础
上对规划区定位进行补充和
完善，将规划区定位为工业
场地复兴发展区域、可持续
发展的城市综合功能区、再
现活力的人才聚集高地、后
工业文化创意基地及和谐生
态示范区，即集产业转型、
人文延续、服务创新、生态
和谐为一体的综合服务园
区。

参考资料来源：首钢工业区改造规划，北京市规划委员会，2007.

新首钢
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文化创意和谐
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1.4 现有控规

新首钢高端产业综合服务区控制性详细规划

东至体育场西路，南至莲石路，西至永定河东堤，北至石龙路，总面积约8.63平方

公里。

多因素引导下的集约型土地利用开发模式，规划面积863公顷，总建设规模1060万

平方米。

新首钢高端产业综合服
务区控制性详细规划

东至体育场西路，南至莲石路，
西至永定河东堤，北至石龙路，
总面积约8.63 平方公里。

多因素引导下的集约型土地利
用开发模式，规划面积863 公
顷，总建设规模 1060 万平方
米。

项目背景

现有控规

新首钢高端产业综合服
务区控制性详细规划

东至体育场西路，南至莲石路，
西至永定河东堤，北至石龙路，
总面积约8.63 平方公里。

多因素引导下的集约型土地利
用开发模式，规划面积863 公
顷，总建设规模 1060 万平方
米。

项目背景

现有控规

用地类型 用地代码 用地面积（公顷） 所占比例

居住用地 R 22.5 2.60%

公共设施用地 B 191.9 22.20%

多功能用地 F 140.7 16.30%

道路广场用地 S 266.1 30.80%

市政公用设施用地 U 19.3 2.20%

绿地 G 173.4 20.10%

待深入研究用地 X 16.5 1.90%

对外交通用地 H 2.1 0.30%

水域及其他用地 E 30.3 3.50%

总规划用地 863 100.00%
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C.  Carbon Accounting Standards and Tool for Statutory Zoning Plans in Beijing

Carbon Accounting Tool for District Plan
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Figure 3:  Carbon Accounting Standards and Tool for Beijing Green 
Eco-District Plans

Figure 7:  Carbon Accounting Standards and Tool Applications at Plan Making and Development Control processes

Figure 6:  Emissions Boundaries: Scopes 1, 2 and 3

New Buildings Carbon Emission Accounting
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Figure 4: A Step-by-Step Calculation Guideline for Planners in the  Carbon Accounting Standards (example:New 
Buldings)

Figure 5: Proposed Key Performance Indicators for Assessment and Comparison of Planning Options 

Modules KPI for Assessment of Impacts Units

New 
Building

New Building Total Emissions tCO2 /Year
Unite GFA Emissions kgCO2 /m2•Year 

Existing 
Building 

Existing  Building Total Emissions tCO2 /Year
Unite GFA Emissions kgCO2 /m2•Year 

Transport
Transport Total Emissions tCO2 /Year
Unit Trip Distance Emissions kgCO2 /km•Year

Industry
Industry Total Emissions tCO2 /Year
Unit Industrial Product Emissions tCO2 /10000Dollar•Year

Water 
Resources

Water Resource Total Emissions tCO2 /Year
Unit Development Area Water Resources 
Emissions tCO2 /ha•Year

Waste
Waste Total Emissions tCO2 /Year
Unit Development Area Waste Emissions tCO2 /ha•Year

Street 
Facilities

Street Facilities Total Emissions tCO2 /Year
Unit Street Area Emissions tCO2 /ha•Year

Green Open 
Space

Green Open Space Carbon Sequestrations tCO2 /Year
Unit Green Open space Area Carbon 
Sequestration tCO2 /ha•Year

Renewable 
Energy

Renewal Energy Emission Neutral Impact tCO2 /Year
Unit Development Area Emission Neutral 
Impact tCO2 /ha•Year 

Building
Transport 
Industry

Electricity Usage 

Cross boundary 
transportation

Material and fuel 
life cycles

 (Inclusion limited by 
data unavailability)

Scope 1 Emissions
Emission origins located 
within boundary of the 
Statutory Zoning Plan

Scope 2 Emissions
Emissions from 

electricity supply

Scope 3 Emissions
Emissions  located outside 

boundaries but are results of 
activities within the Zoning 

Plans

Preparation of different low carbon planning 
options 

Preparation of different low carbon planning 
options 

Propose statutory zoning plans

Propose statutory zoning plans

Approval of plans by local authority

Approval of plans by local authority

Plan 
Making

Assessment of impacts of low 
carbon and ecological planning 

measures 

Planning Permits and 
Approvals for land parcel

Incorporate low carbon 
ecological KPI into plans

Local Planning Authority
Other departments

Beijing Planning Commission

Local Planning Authority and land 
Resources Authority

Beijing Land Bank Centre

Low carbon ecological 
KPI as conditions 

Carbon Accounting Standards 
and Tool Application

Carbon Accounting Standards 
and Tool Application

Implementation and 
development Control

Assessment of impacts of 
low carbon and ecological 

planning measures 

Land 
lease 

condition 

This project was tasked by the City of Beijing Planning 
Committee to set up a comprehensive Carbon Accounting 
Standards and Tool as the standardized method to measure 
the carbon emissions of different planning options; 
identification of emission sources, and the assessment of their 
relative impacts.

The overall technical 
basis of the 
methodology as well as 
the detailed calculations 
in each of the modules 
are explained with the 
planners as the users. 

•	 The basic activity data, 
emission factors and 
sources of data are 
presented. 

•	 The direct and indirect 
emissions (Scope 1, 
2 and 3 emissions) 
based on the planning 
area boundaries 
are explained based 
on the physical 
locations of the actual 
emissions.  

•	 A system of evaluation 
performance 
indicators is set up 
for use to assess the 
emission impacts.

The accounting should not 
be only an one off exercise 
at plan making stage. It 
is a working tool to be 
undertaken at different 
milestones in the planning 
and implementation 
decision life-cycle: plan 
making, plan approval, land 
use right transfer, design, 
development control 
approvals and project 
completion stages. 
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D.  Application: New Capital Steel Comprehensive Urban Development District

Figure 8:  New Capital Steel Comprehensive 
Urban Development District

Figure 9:  The proposed Development District

The New Capital Steel 
Urban Regeneration 
District is an urban 
regeneration project and 
one of the 245 Green 
Eco-Districts in the City 
of Beijing. It includes a 
vacated steel work site 
of 334 ha located at 
the western end of the 
Beijing city core area. The 
proposed statutory zoning 
plan will accommodate a 
total gross floor area of 5 
million sq. m. The plan has 
adopted a framework of 
low carbon ecological KPI 
as implementation targets.

版权所有.侵权必究

Figure 8: New Capital Steel 
Comprehensive Urban 
Development District

Figure 9: The proposed 
Development District

New Capital Steel 
Comprehensive Urban 
Development District

Assessment Area (Phase I of Plan) ：
334 ha
Total Building Gross Floor Area ：5.06 million sq. m. 
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Figure 8: New Capital Steel 
Comprehensive Urban 
Development District

1. Integrated Renewable and Clean  Energy System

Figure 10:  Integrated Renewable 
and Clean  Energy System

Centralized Energy Facilities and Percentage of 
Contribution 

Usage of Renewable Energy ≥19% Figure 11:  Innovative Use of 
Space: Integrated Geothermal 
facilities with open space and 
urban farming

Solar Hot water

3.0%

Centralized Geothermal 
Facilities

0.77%
Ground Heat 

0.44%

Solar Electricity

1.6%

Wastewater Heat

0.3%

Water Heat Pump

0.03%

Waste to Energy

0.57%
Figure 11:  Innovative Use of Space: Integrated Geothermal 
facilities with open space and urban farming

Urban 
Farms Geothermal 

Facilities 
Public Open 
Space District 

Cooling 
Heating  
Facilities

Public Open 
Space 

Figure 10:  Integrated 
Renewable and Clean  
Energy System

Hot water

Electricity

Heating

Cooling 

Residential 
Buildings

Commercial 
Buildings 

Centralized Energy Facilities and Percentage 
of Contribution 

Water Heat Pump
0.35%

Solar Electricity电
1.76%

Geothermal Heat 
4.95%

Waste Water Heat 
0.35%

Usage of Renewable 
Energy  19%

Water Heat Pump
0.03%

Ground Heat
1.32%

Solar Electricity
2.94%

Waste water Heat
0.59%

Centralized 
Geothermal 

Heat
7.51%

Waste to Energy
1.4%

Solar Hot Water
5.2%

Tri-generation 
37.8%

Gas
45.52%

Figure 12: Use of large roof area of industrial building for solar panels 

Figure 13: Use of disused furnace as energy education centre for the community 

2. Industrial Heritage Conservation and Reuse
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Energy education centre for the community 
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Industrial Heritage 
Conservation and Reuse
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Heritage 
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Figure 12: Use of large roof area of industrial 
building for solar panels 

Figure 13: Use of 
disused furnace as 
energy education centre 
for the community 

Proposed Energy education centre for the community 
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4. Reusable waste
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Figure 15: Waste Management 
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Figure 16: 13 Key Planning Criteria for Zoning Plans 
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Figure 16: 13 Key Planning Criteria for Zoning Plans 
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Figure 16: 13 Key Planning Criteria for Zoning Plans 

3. Water Resources Management 4. Waste

Figure 15: Waste Management 

Figure 16: 13 Key Planning Criteria for Zoning Plans Figure 14: Non-portable Water Usage and Rain Water Harvesting

Non-Portable Water Usage 40%
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Figure 14: Non-portable Water Usage and Rain Water Harvesting
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Assessment Area (Phase I of Plan) ：
334 ha
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E.  Carbon Accounting for New Capital Steel Comprehensive Urban Development District

F.  Summary

Carbon Accounting Results 

New Building
80.9%

Transport
14.5%

Water 
Resource

1.2%

Waste
3.2%

Street 
Facilities
0.2%

New Bulding
82.1%

Transport
15.7%

Water
Resources 

1.5%

Waste
0.5%

Street 
Facilitie s
0.1%

Business As Usual Scenario：
1.008 million tCO2/Year

Low Carbon Scenario：
696,000 tCO2/Year 

Figure 18: Impact Assessment and Results of Carbon Accounting Standards Application
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Figure 19: Impact Assessment : Comparison of BAU and Low Carbon Planning Option

Summary: innovation and Originality
•	 The use of Carbon Accounting Standards and Tool for City of Beijing Green Eco-District  statutory zoning plan for Chinese cities is innovative. 
•	 The tool and the applications are the first of its kind in the local planning practices in China.
•	 The use of quantitative tool in development control to assess objectively the impacts of climate change measures and ecological planning criteria is pioneering.
•	 The standard and tool are prepared as a step-by-step guidebook for planners is practical. 

Figure 17:  Carbon Accounting Standards Application for the New capital Steel District
(Modules 1, 3, 5, 6, 7, 8, 9 included)

Figure 18:  Impact Assessment and Results of Carbon Accounting Standards Application

Figure 19:  Impact Assessment : Comparison of BAU and Low Carbon Planning Option

• The use of Carbon Accounting 
Standards and Tool for City of Beijing 
Green Eco-District  statutory zoning 
plan for Chinese cities is innovative. 

• The tool and the applications are the 
first of its kind in the local planning 
practices in China.

• The use of quantitative tool in 
development control to assess 
objectively the impacts of climate 
change measures and ecological 
planning criteria is pioneering.

• The standard and tool are prepared as a 
step-by-step guidebook for planners is 

2. Set up Carbon 
Accountingy Framework

1. Review Zoning Plan  Planning 
Issues and Options 

3. Assess Emissions and 
Alternative Planning Options

4. Propose Low Carbon 
Planning Measures

5. Recommend Zoning 
Criteria an

6. Set up low carbon 
Performance Indicators

7. Apply Carbon Accounting 
and Monitor Impacts

Base Plan 
Option 

Low carbon 
plan option

CO2 emission mitigation through 
innovative planning tool and 
standards

CO2e

Summary: innovation and Originality

城市规划 · 城市设计 (P10)

叶祖达   王静懿 / 著
Stanley Yip      Wang Jing-yi

Carbon Accounting for Chinese Cities Green District Plans: 
Methodology, Data and Evaluation Guidelines

中国绿色生态城区规划建设 ：
碳排放评估方法、数据、评价指南

叶祖达 博士从事城市规划、城市设计和土地经济研究 25 年，
其间在中国内地和香港以及北美等地负责统筹规划研究大型

城市开发和基础设施建设计划，目前在亚洲与中国内地负责

多个重点低碳生态城市规划建设项目。

他是香港规划师学会的前会长，曾担任香港特区政府中央政

策组政策顾问。他目前是北京大学深圳研究生院城市规划与

设计学院兼职教授、香港中文大学亚太研究所荣誉兼职教授， 

在两所大学率先设立气候变化与城市规划研究生课程。

他同时在北京大学城市规划设计中心进行低碳城市规划建设、

绿色建筑、生态城市发展等领域的学术研究 , 并主持多个低碳

城市绿色建筑经济研究课题。近期出版的与气候变化和城市

规划建设相关的著作有：《低碳生态空间：跨维度规划的再

思考》（2011）、《低碳绿色建筑 ：从政策到经济成本效益

分析》（2013）、《绿色建筑技术经济成本效益分析》（2013）。

他直接指导编制的规划项目多次获得国际规划奖项，包括：

国 际 城 市 与 区 域 规 划 学 会（ISOCARP） 2009 、2010、2013

全球规划大奖；香港绿色建筑议会 2008、2010 最高大奖与

2012、2014 优 异 奖（ 研 究 规 划）； 香 港 规 划 师 学 会 2007、

2009、2012、2013 最高银奖。

他的著作《低碳生态空间：跨维度规划的再思考》被国际

城市与区域规划学会颁发了 2013 年度的“葛德 • 阿尔伯斯

奖”(Gerd Albers Award) ， 该奖是颁发给规划专业研究著作的

最高荣誉，用以表彰其会员在国际上出色而有影响力的城市

规划著作。

他目前在香港与上海工作和居住。

王静懿 从事城市规划、低碳生态研究工作 8 年。拥有低碳
生态规划、绿色建筑、碳排放评估等方面丰富的工作经验。

王静懿毕业于复旦大学人口、资源与环境经济学专业，目前

在中国进行低碳生态规划咨询工作。她负责的项目方向主要

包括低碳生态规划、低碳专项研究、可持续发展战略、循环

经济分析等。同时，她还曾从事过联合国清洁发展机制（CDM）

项目的温室气体排放审核工作。

她参与的规划项目多次获得国际规划奖项，包括连续两年获

得国际城市与区域规划学会 ISOCARP 2009 及 2010 全球规划

大奖、中国香港绿色建筑议会 2008 及 2010 最高大奖等。

低碳、绿色生态 城区规划和建设已不只是学术问题， 也不仅

仅是个别城市的试验项目， 而是国家的政策， 也已开始进入我国

的法定规划体制。要通过城市规划建设管理控制气候变化， 减低

城镇化过程中产生的碳排放量，以维护生态平衡为城市发展的基

本理念， 我们需要科学的决策流程、方法、工具。 

问题是：绿色生态城区规划建设管理的科学性在哪里 ? 

绿色生态城区规划建设管理是低碳城镇化发展模式的基石之一， 

但低碳理念实践是基于对管理决策带来的碳排放效应作出定量的

评价。随着应对气候变化成为国家重点政策目标，碳排放清单、

测算、评估与研究工作近年来在我国受到重视，但目前以城区控

制性详细规划为规划建设管理空间单元进行碳排放评估的研究和

实践都相当缺乏，影响了地方政府和规划师推动绿色生态城区规

划建设决策的科学性。

作为一本指南，本书提供的方法、数据来源、运算与评估指标方

面的描述是以使用者为目标的，希望可以有条理地解释评估流程。

全书的结构大致可以分为三部分：即本书的背景、绿色生态示范

区碳排放数据及评估模型方法，以及碳排放评估应用的实证案例， 

内容包括：

 • 本书的目的、意义及必要性； 

 • 碳排放评估方法分析：从理论到实践；

 • 建立的绿色生态城区碳排放评估方法：主要技术要求；

 • 绿色生态城区碳排放评估框架；

 • 绿色生态城区碳排放板块与数据梳理 ；

 • 绿色生态城区碳排放评估指标体系； 

 • 应用案例； 

 • 绿色生态城区碳排放计算表格。
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 • 这本书写给谁看？

这是一本写给城市规划建设管理者的作为编制绿色生态城区碳排放评估的应用指南。

 • 如何对绿色生态城区的控制性详细规划进行碳排放量评估？

本书提出一个适合绿色生态城区空间层面， 以法定控制性详细规划为基础的碳排放评估工具。 

指出既要针对城区空间尺度的特性，也要同时兼顾评估方法的可操作性。本书包括对城区空间

层面控制性详细规划评估碳排放理论与方法的讨论和分析， 但更重要的是它是一本写给城市规

划建设管理者的应用指南，把基本的概念、技术流程、计算、数据来源和评估指标加以说明， 

使本书也成为一本工具书。

本书提出一套可以按部就班地测算碳排放量的方法，包括对整体框架的技术要求与每个运算板

块的详细解读，把运算板块（新建建筑、既有建筑、交通、工业、水资源、废弃物、道路设施、

绿色空间、可再生能源利用）的基本活动量、排放系数、主要数据来源等加以说明。 

作者也梳理了过去的编制城市规划温室气体排放清单与绿色生态城区规划碳排放评估报告方面

的实践案例， 提供了三个具体的详细案例， 供读者参考碳排放评估的每一步细节。

为了协助每个使用者可以在评估过程中，按部就班地应用碳排放评估模型， 同时保证整个评估

方法的规划范围、依据、假设、数据来源等的透明度， 本书提供了一套详细运算表格作为附件，

对每一步的运算都有完整的记录， 方便后续可以按规划内容更改和修正评估的结果。

（27168）定价：58.00 元

The carbon accounting standards have been applied to the planning process and 
evaluated the emission intensity of two planning scenarios. These are the (1) 
Business-as-usual Scenario which represents the existing planning standards, as 
well as (2) the Low Carbon Scenario

This project has established a carbon 
accounting standards for Statutory 
District Zoning Plans, integrating low 
carbon planning and design targets, 
and has set out the carbon emission 
accounting protocol, describe the 
methodology, the toolbox, database, 
calculations and evaluation 
performance indicators. These are 
included in the Green Eco-District 
Plans Carbon Accounting Guidebook 
released in 2015 for use by local 
planning authorities, planning 
profession and the community at 
large. 
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New Capital Steel Comprehensive Urban Development District:  
Regenerating an Disused Steel Work Site to a Green Eco-
District in Beijing 


