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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?






Urban Form and Travel Behavior

Urban Form and Air Quality

Urban Form and Health Outcomes

Urban Form, urban vibrancy, and economic values



The Influence of Compact Development on
Travel Behavior and Tailpipe Emissions, a
Case Study of Mecklenburg County in 2050
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Case Study of Mecklenburg County in 2050






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

Ay
Yearly non-external mortality 1.5
3
Yearly respiratory hospitalizations 2.8
4
Yearly cardiac hospitalizations 1.5
0




Urban Form and Air Quality I

152 cities



Data and Method I
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Percentage change in concentrations of pollutants for one std. D increase in each
variable
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High density is associated with less air pollutants



Percentage change in concentrations of pollutants for one std. D increase in each
variable
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Having a strong center is associated with less air pollutants



Percentage change in concentrations of pollutants for one std. D increase in each
variable
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Excessive or even chaotic land use mixture is associated with more air pollutants



Percentage change in concentrations of pollutants for one std. D increase in each
variable
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Higher level of accessibility is associated with less air pollutants



Percentage change in concentrations of pollutants for one std. D increase in each
variable
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€ Comlexity
€ Leapfrogging: associated with more air pollutants



Percentage change in concentrations of pollutants for one std. D increase in each
variable
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New Approach:
Subcenters (big data) and exposure to pollutants






60

50

40

30

20

10

8

9

10

11 12
Hour

13

14

15

16

17

18

19 20 21

22 23

—@— Average of AQlI
=@ Average of PM25 HOUR
=@ Average of PM25_DAY






Urban Form and Health Outcomes

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.

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



Spatial Distribution of Cardiorespiratory

Mortality Rate/

Data Source: China’s Disease Surveillance Points (DSP) system, 2005
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Fig. 3. Spatial distribution
of cardiorespiratory
mortality rate
(incidences/100,000
population)

Of DSP sample sites



Spatial Distribution of PM, //DSP sample sites
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Fig. 2. Spatial distribution
of annual average PM, ¢
Of DSP sample sites

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



Preliminary Results: Path Model
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Standardized Effects of Urban form and Other Factors
on Cardiorespiratory Mortality Rate
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Urban form elements (9., He'n?‘,ﬂ','Eﬁﬁaﬁeﬁﬁe"ss, and forest/green space) have significant impacts on PM, -
concentration, thus influencing the incidence of cardiorespiratory mortality at the county level.
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Table 4: Vibrancy Index Values

Rank City Value Rank City Value Rank City Value
1 Chicago 1.482 23 St. Paul 0.145 45 Las Vegas -0.343
2 Boston 1.369 24 San Antonio 0.081 46 Oklahoma City -0.368
3 Seattle 1.180 25 Detroit 0.074 47 Reno -0.379
4 Philadelphia 1.150 26  Miami 0.062 48 Orlando -0.396
5 San Francisco 1.134 27 Richmond 0.033 49 Fresno -0.397
6  Washington, D.C.  0.911 28  San Diego 0.025 50 Nashville 0422
7 Portland, OR 0.889 29 Kansas City 0.018 o1 Phoenix 04T
8 Oakland 0.664 30 Santa Ana 0.017 52 Tampa -0.458
9 Los Angeles 0.637 31 Boise 0.015 53 Columbus -0.476

10 Denver 0.577 32 Buffalo -0.045 54 Cleveland -0.520
11 Houston 0.504 33 Grand Rapids -0.046 55 Lansing -0.538
12 Sacramento 0.458 34 Salem, OR -0.103 56 Raleigh -0.584
13 Austin 0.442 35 Louisville -0.117 57 Salt Lake City -0.628
14 Minneapolis 0.402 36 St. Louis -0.126 58 Indianapolis -0.640
15 Providence 0.387 37 Fort Lauderdale -0.128 59 Akron -0.650
16  New Orleans 0.371 38 Cincinnati -0.134 60 Springfield, IL -0.696
17 Pittsburgh 0.341 39 Lexington, KY -0.221 61 Birmingham -0.703
18 Dallas 0.267 40 Rochester, NY -0.229 62 Wichita -0.717
19 Hartford 0.216 41 Des Moines -0.257 63 Memphis -0.773
20 Baltimore 0.194 42 Pasadena -0.262 64 Fort Worth -0.804
21 San Jose 0.163 43 Charlotte -0.287 65 Columbia, SC -1.159
22 Milwaukee 0.148 44 Atlanta -0.318




Log Office Rent

Vibrancy OD.153%*
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16% price premium

Office rent in the more vibrant downtown is $22.3,
compared to $19.1 per square foot in the less
vibrant downtown.






Sustainable ?
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