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• Among your key urban sustainability research activities, what 

are the most significant outcomes of research in an 

interdisciplinary context? 

• What are characteristics of urban sustainability programs at 

universities? For example, are these multi-disciplinary, cross-

campus initiatives? Do they bring together research and 

practice? What disciplines are engaged and/or taking the lead?

•
• What key strategies have been developed for linking research to 

policy, promoting sustained collaboration, and making impacts 

on policy decisions? 

• What are some of the key strategies that can be effectively 

implemented across universities? How have these efforts been 

developed and what makes them succeed? 
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▣ Urban Form and Travel Behavior

▣ Urban Form and Air Quality 

▣ Urban Form and Health Outcomes

▣ Urban Form, urban vibrancy, and economic values

Research Projects, the Evolution



The Influence of Compact Development on 

Travel Behavior and Tailpipe Emissions, a 

Case Study of Mecklenburg County in 2050 
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The Influence of Compact Development on 

Travel Behavior and Tailpipe Emissions, a 
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Link with Practice



Reference – Hong Kong：In 2017 there were 
approximately 45,879 premature non-external deaths 
and also 90,000 air pollution-related hospitalizations

Health Impact Assessment

∆y

Yearly non-external mortality 1.5
3

Yearly respiratory hospitalizations 2.8
4

Yearly cardiac hospitalizations 1.5
0



152 cities

Urban Form and Air Quality



Pollution weighted by 

Population exposure 人口权重
的污染程度
① (PM2.5)

② (PM10)

③ (NO2)

④ (SO2)

⑤ (CO)

⑥ ozone (O3)

Interpolation:
Inverse Distance Weighted (IDW)

Data and Method



Varibles 变量



Percentage change in concentrations of  pollutants for one std. D increase in each 
variable

High density is associated with less air pollutants

Results 研究结果



Percentage change in concentrations of  pollutants for one std. D increase in each 
variable

Having a strong center is associated with less air pollutants

Results 研究结果



Percentage change in concentrations of  pollutants for one std. D increase in each 
variable

Excessive or even chaotic land use mixture is associated with more air pollutants

Results 研究结果



Percentage change in concentrations of  pollutants for one std. D increase in each 
variable

Higher level of accessibility is associated with less air pollutants

Results 研究结果



Percentage change in concentrations of  pollutants for one std. D increase in each 
variable

 Comlexity 
 Leapfrogging: associated with more air pollutants

Results 研究结果



Percentage change in concentrations of  pollutants for one std. D increase in each 
variable

Results 研究结果



New Approach：
Subcenters (big data) and exposure to pollutants
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Urban Form and Health Outcomes

Fig. 1. Sample sites in the Disease Surveillance Points system (n=158), 2005

 Disease Surveillance Points (DSP) system, which forms a nationally-
representative sample of mortality for 2005 (Sample size=158).

 The categories are selected from the International Classification of Disease 
Revision 9 (ICD-9). Cardiorespiratory causes of death are lung cancer , 
heart diseases, vascular disease , and respiratory diseases.



Spatial Distribution of Cardiorespiratory 

Mortality Rate/DSP sample sites

Fig. 3. Spatial distribution 
of cardiorespiratory 

mortality rate 
(incidences/100,000 

population)
Of DSP sample sites
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Data Source: China’s Disease Surveillance Points (DSP) system, 2005
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Spatial Distribution of PM2.5/DSP sample sites

Fig. 2. Spatial distribution 
of annual average PM2.5 

Of DSP sample sites
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Data Source: Global Annual PM2.5 Grids from MODIS, MISR and SeaWiFS Aerosol Optical Depth 
(AOD) with GWR (2005) 



Preliminary Results: Path Model

Cardiorespiratory 

Mortality 

Rate

GDP Per Capita

Urban County

Annual PM2.5 

Heating Degree
Days

Population 
Density

Number of 
Pollution 

Companies

Urban Cohesion 
Index

Perimeter-Area 
Ratio

Total Forest/green 
space

0.37***

-0.17*

-0.13**

0.58***

0.25***

0.27***

●Note: Standardized coefficient; ‘***’ denotes P<0.01; ‘**’P<0.05; ‘*’ P<0.1.

0.18***

N=158

0.07*

Percentage of Old 
Residents

0.31***
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Standardized Effects of Urban form and Other Factors 

on Cardiorespiratory Mortality Rate

Urban Form Elements 

Urban form elements (e.g., density,  connectedness, and forest/green space) have significant impacts on PM2.5

concentration, thus influencing the incidence of cardiorespiratory mortality at the county level. 



Urban 
Form, urban 
vibrancy, 
and 
economic 
values







中央商务区活力指数
Ranking of Vibrancy



Office rent in the more vibrant downtown is $22.3,  

compared to $19.1 per square foot in the less 

vibrant downtown. 

16% price premium



►Vibrant?



►Sustainable？





►污染控制

►经济可持续

► 土地利用

► 区划

► 交通

► 资源

► 绿色地位

► 组织能力

►50项公共

政策



Thanks! 非常感谢！
Q&A

Yan Song 宋彦
University of North Carolina at Chapel Hill 北卡罗来纳大学城市规划系
Program on Chinese Cities 北卡罗来纳大学中国城市研究中心主任
Email: ys@email.unc.edu


