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Agenda 

• Urban transportation, air quality, and welfare 
– Mechanisms 
– Solutions 

• The Los Angeles story 
– Regional development 
– Air pollution 
– Policy responses 

• The Chinese story? 



The engineering perspective: 
ICE-based traffic, local air pollution, & health 

• Combustion 
• Emissions 
• Dispersion/transformation 
• Concentration 
• Exposure/intake 
• Dose-response/impact/health end points 



The system perspective:  
the role of human choice and its determinants 

ASIF 
• Activity 
• Mode split 
• Energy intensity 
• Fuel mix 

I = P × A × T 
• Impact 
• Population 
• Affluence 
• Technology 



Transportation activities as  
human choices 

• Transportation demand 
• Technological choice 
• Behavior choices 



Human choices influenced by  
the built environment and policies 

• Locations of origins and destinations (land use) 
• Infrastructure and its efficiency (LOS) 
• Out-of-pocket costs 
• Policy constraints (command and controls) 

 

 



The human activity – land use – 
infrastructure system 



Solutions 
• Technological standards/development 
• Infrastructure supply/service 
• Private behavior 
• Land use planning 



Technological standards/development 

 



Infrastructure supply/service 

 



big asphalt 

Automobile traffic calming, 
infrastructure diet, and 
multimodal sharing  





Private behavior 

• Transit subsidies and car/van-pool assistance 
• Vehicle/fuel taxes/quota 
• Road/congestion/parking pricing 
• Vehicle M&I/scrappage requirements 
• Mandatory trip reduction (e.g. driving 

restrictions) 
• Information/education 

 



Land use planning 











Conventional Zoning 
Density use, FAR (floor area ratio), setbacks, parking  
requirements, maximum building heights specified 

                                                                     

 
Zoning Design Guidelines 
Conventional zoning requirements, plus frequency of  
openings and surface articulation specified 

                                                                     

 
Form-Based Codes 
Street and building types (or mix of types), build-to lines,  
number of floors, and percentage of built site frontage specified. 

                                                                     

 
 

http://formbasedcodes.org/content/uploads/2014/02/zone-parcel.png
http://formbasedcodes.org/content/uploads/2014/02/guidelines-parcel.png
http://formbasedcodes.org/content/uploads/2014/02/fbc-parcel.png
http://formbasedcodes.org/content/uploads/2014/02/zone-parcel.png
http://formbasedcodes.org/content/uploads/2014/02/guidelines-parcel.png
http://formbasedcodes.org/content/uploads/2014/02/fbc-parcel.png






The Los Angeles Story 

Regional development, air pollution, 
and the pursuit of blue skies 

 



Aerial Photography of Southern 
California 

 



L.A. County population 
1900: <0.2 million 
1920: ~1 million 
1940: 2.8 million 
1960: 6 million 
1980: 7.5 million 
2000: 9.5 million 



Transportation: 
from streetcars to cars… 

 1930 



               Automobiles in L.A. County  
1915: 1/8 residents (1/43 nationally) 
1918: 110,000 
1923: 430,000 
1925: 1/2 residents (1/6 nationally) 
1956: 3,000,000 (5% of US) 



1940s and 50s: smog town 

 



Scientific quests: measurements, 
impacts and sources 

 



Public and policy responses 

 



In the 1950s, automobile exhaust became a prime suspect: 

The birth of modern air pollution control 

Clean up cars 
• 1959: CA Motor Vehicle Pollution Control Board 
• 1963: Reduce HC emissions/evaporation 
• 1975: catalytic converter required 
• Later 1970s: I/M law --> SmogCheck program  

 
 



1960s 



Starting in 1970s: energy efficiency/independence jointly pursued 

Beyond technology 



Half a century later (1980s-90s) 

 



1970s-90s: significant improvement 

 



The never-stop sprawl 

 



Deal with sprawl 
Controlling mobile emissions in urban regions 

through regional planning 

• Air quality (policy) is regional 
– 1976: SCAQMD 

• Transportation (policy) is regional too 
– Federal action since CAAA 1990 and ISTEA 1991 
– Regional air quality conformity 
– Air quality and metropolitan planning 

organization’s regional transportation plan 





 



 



21st Century 

 



2000s: GHG emissions reduction jointly pursued  



The right to breathe for everyone 

The problems of hot spots and 
vulnerable population 



https://www.youtube.com/watch?v=B1M894GH4q4


Ozone 

 



PM2.5 

 



Income 

 



Race 

 



Ports and freight hubs/corridors 
• The San Pedro Bay ports are the largest single source of air pollution in 

Southern California, generating about 10% of the region's smog-forming 
emissions 

• Diesel emissions from the ports have the greatest health consequences for 
harbor area neighborhoods, where residents have higher rates of asthma 
and face the region's highest cancer risk from air pollution 

• The ports’ 2006 Clean Air Action Plan includes  
– A ban on old, dirty diesel trucks 
– Docked vessels need turn off engines and plug into the electrical grid 
– Near the shore, ocean vessels are also required to burn low-sulfur fuel 



L.A.’s fight for blue skies: key takeaways 
• Fundamental demand for air quality 

– Crises and policy agenda 
– Policy synergies 
– Mega events 

• Globalization 
– Deindustrialization 
– Freight transportation 

• Technology has been the key 
– Scientific research: what technologies are needed? 
– Development: mandatory/voluntary improvements 
– Adoption: market/consumer buy-in 

• Hard to change land use or lifestyle (in U.S.) 
 



How fast can a socioeconomic-
environmental system change? 



http://thedailyshow.cc.com/videos/n5dnf3/an-energy-independent-future




China’s air quality challenge 

 



PM10 concentration in L.A. vs. Beijing 

 







Are we at a turning point? 

 



Questions to consider 

• What are the systematic drivers 
of urban air quality in China? 

• Are they changing? How fast? 



To enable a socioeconomic-
environmental system change 

• Set expectations 
• Make efforts 
• Be prepared for disappointments 
• Learn from others but your 

solution might be very different 



Questions/comments? 
ruiwang@ucla.edu 
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