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 Air pollution and health

 Magnitude of the problem

 How we might improve air quality and health









 Wildfires within 100 
miles increase levels 
5-15 fold. 

 Levels can exceed 
conditions in Beijing, 
China

Reno during the 2013 Rim Fire
(photo from Climate Central)



Image from Climate Central



In 1952 it is estimated that ~12,000 excess deaths 
occurred due to an air pollution episode known as 
the London Fog

“When Smoke Ran Like Graph from Paul Lioy

Water” Perseus Books

Adapted from Paul Lioy









Electrical signals of heart

Inflammation 
in blood

Constriction of 
blood vessels

Increases in blood pressure





van Donkelaar et al. 
EHP 2010



van Donkelaar et al. 
EHP 2010



As compared to children in 
low pollution areas:

 Children in high pollution 
areas have 1% less 
growth per year

 By age 18, children in 
high pollution areas were 
nearly 5 times more likely 
to have low lung function







Not Just Lungs Impacted











Each year in the US:
 41,200 people die prematurely due to 

air pollution

 257,000 years of life with disability are 
experienced due to air pollution 
exposures 





Schwartz J. et al. 2002
Miller et al 2007

EPA
Standard



 Larger reductions in PM 
-- larger increases in life 
expectancy

 10 µg/m3 decrease 
associated with ~ 7 (+2) 
months increase in life 
expectancy



Local Regulations Also Successful at 
Reducing Exposures and Improving Health

Dublin
Coal Ban

Clancey et al 
2002



 Clean fuels and technologies associated with 
lower in-bus exposures, better lung function, 
less absenteeism in school children



 Indoor air pollution levels and blood pressure 
levels are lower in seniors during filtration



 Air pollution is linked to increased mortality (and 
morbidity) 

 Large attributable risk because everyone is 
exposed

 Regulations and policies at the national, local, 
and individual level can reduce concentrations 
and improve health



Action without science may be a waste of time. 
Science without action is merely a way to pass 
the time. Science with action can change the 

world.   
-Adapted from a quote by Joel A Baker



 https://gmao.gsfc.nasa.gov/research/aerosol/
modeling/nr1_movie/aerosols_geos5.mp4

https://gmao.gsfc.nasa.gov/research/aerosol/modeling/nr1_movie/aerosols_geos5.mp4
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Nationwide Benefits of Attaining Standard in 2025 

Throughout the United States (except California)

Measure 60 ppb 65 ppb 70 ppb

Premature Deaths Avoided in 2025 7,900 4,300 1,440

Asthma Attacks Avoided in Children in 2025 1,800,000 960,000 320,000

Respiratory Hospital Admissions 

Avoided  in 2025 2,900 1,500 510

Asthma Emergency Department Visits 

Avoided in 2025 4,100 2,300 1,400

Missed School Days Avoided in 2025 1,900,000 1,000,000 330,000


