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What we breath impacts our health 

üPure Air--nitrogen (78%),Oxygen (21%), Argon, CO2. . .  

     + 
üVarious gaseous pollutants including: 
ïSO2, NO2, CO, O3 . . . 

     + 
üParticulate matter: 
ïCourse particles (> 2.5 mm in diameter)  

ïFine particles (< 2.5 mm in diameter)  

     + 

üOther air toxics 
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Introduction to Particulate Matter 

(PM) 

EPA PM Criteria Document, 2004 EPA PM Criteria Document, 2004 



 

     How small are fine particles?    
 

Human Hair 

(60 mm diameter) 

PM10 

(10 mm) 

 

PM2.5 

(2.5 mm) 

 



Magnified ambient particles  (www.nasa.gov/vision/earth/environment) 





This presentation not organized 

chronologically, but methodologically 
Studies of short-term exposure (hours-days) 

Á Episode 

Á Population-based daily time-series 

Á Panel-based acute exposure 

Á Case-crossover 
 

Studies of long-term exposure (years-decades) 

Á Population-based cross-sectional 

Á Cohort-based mortality 

Á Cohort- and panel-based morbidity 

Á Case-control studies 
 

Intervention/natural experiment (months-years) 
 

Controlled experimental human and animal   
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Early ñKiller smogò episodes demonstrated that air pollution at extreme 

levels can contribute to respiratory and cardiovascular disease and death 

Dec. 5-9, 1952: London--1000ôs of excess deaths 

Dec. 1-5, 1930: Meuse Valley, Belgium 

60 deaths (10x expected) 

Oct. 27-31, 1948: Donora, PA 

20 deaths, İ the townôs population fell ill 

Respiratory and cardiovascular  

disease and death 



London Fog Episode, Dec. 1952 

From: Brimblecombe P. The Big Smoke, Methuen 1987 



Utah Valley, 1980s 

Å Winter inversions trap local pollution 

Å Natural test chamber  

Å Local Steel mill contributed ~50% PM2.5 

Å Shut down July 1986-August 1987 

Å Natural Experiment 


