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Layers of the atmosphere
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" We live in the troposphere
Most of the atmosphere’s mass
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http://ete.cet.edu/gcc/?/volcanoes_layers/



Ozone concentration changes with altitude
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Altitude of Ozone affects health differently
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Stratospheric O5 = good

Tropospheric O; = bad

www.ucar.edu



VOC + Oxidant
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Hydrocarbons oxidize to
form pollutants including
ozone (O;) and particles
even resulting in non-
attainment of National
Ambient Air Quality
Standards (NAAQS)

SOAS

Southern
Oxidant &
Aerosol
Study




Simplified ozone mechanism




Ozone precursor sources: VOCs and NO,




Air Quality in NJ dramatically improved

Chester Higgins Jr., 1973 John O’Connell, 2008



But there is room for improvement

KOknockout920 at English Wikipedia



Traditional understanding of controls on ozone
concentrations: VOC:NO, ratio

VOC limited

All urban centers (Milford et al,
1989; Milford et al, 1994)

Los Angeles (Milford et al, 1989;
Harley et al 1993)

San Francisco (Steiner et al, 2006)
Phoenix (Kleinman et al, 2005)

New York City (Kleinman et al,
2000)

NO, limited

Rural/suburban areas (Milford et
al, 1989; Milford et al, 1994)

Atlanta (Sillman, 1995; Daum et al,
1996)

Nashville (Kleinman et al, 2005)

Northeast corridor downwind of

NYC (Cardelino and Chameides,
1995; Sillman et al, 1995)

Both VOC and NO, limited

Houston (Daum et al, 2004)
Philadelphia (Kleinmen et al, 2005)



NJ: combination of VOC and NO, approaches likely
needed

Average TNMOC/”’NO,” Ratio when Observed O, > 70 ppb
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