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ORIGIN OF ATMOSPHERIC AEROSOL

Soil dust
Sea salt

Aerosol: dispersed condensed phases suspended in a gas
Size range: 0.001 µm (molecular cluster) to 100 µm (small raindrop) 

Environmental importance: health (respiration), visibility, radiative balance,
cloud formation, heterogeneous reactions, delivery of nutrients…

ANNUAL MEAN PARTICULATE MATTER (PM) 
CONCENTRATIONS AT U.S. SITES, 1995-2000

NARSTO PM Assessment, 2002

PM10 (particles < 10 µm) PM2.5 (particles < 2.5 µm) 

Red circles indicate violations of national air quality standard:
50 µg m-3 for PM10                                       15 µg m-3 for PM2.5 
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Distribution of particle surface area

Brasseur et al. page 119

TYPICAL U.S. AEROSOL SIZE 
DISTRIBUTIONS

Fresh
urban

Aged
urban

rural

remote

Warneck [1999]
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Typical composition of continental 
aerosol

Toronto (1997-99)Egbert (1994-99)

Abbotsford (1994-95)

Quaker City OH (1999)

Arendstville PA (1999)

Atlanta (1999)Yorkville (1999)Mexico City - Pedregal (1997)

Los Angeles (1995-96)

Fresno (1988-89)

Kern Wildlife Refuge (1988-89)

Sulfate

Nitrate

Ammonium

Black carbon

Organic carbon

Soil

Other

12.3 ug m -38.9 ug m -3

7.8 ug m -3

12.4 ug m -3

10.4 ug m -3

19.2 ug m -314.7 ug m -3

55.4  ug m -3

30 .3 ug m -3

23 .3 ug m -3

39 .2 ug m -3

Washington DC (1996-99)
14.5 ug m -3

Colorado Plateau (1996-99)
3.0 ug m -3

      Mexico City -  
Netzahualcoyotl (1997)

24.6  ug m -3

Esther (1995-99)

St. Andrews (1994-97)
5.3  ug m -3

4.6  ug m -3

COMPOSITION OF PM2.5  (NARSTO PM ASSESSMENT)
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Primary aerosol emissions (IPCC 2001)

BLACK CARBON EMISSIONS

Chin et al. [2000]

DIESEL

DOMESTIC
COAL BURNING

BIOMASS
BURNING

Produced by incomplete combustion
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Source distribution of organic aerosols

primary (biomass burning + 
fossil fuels) and secondary

secondary organic 
aerosols from biogenic
VOC oxidation

Annual average source strength in kg km-2 hr-1

Dust and sea-salt aerosols

Annual average source strength in kg km-2 hr-1


