
Seoul, South Korea Pollution 



Stratospheric Ozone 



Solar UV radiation reaching
 the top of the atmosphere
 is absorbed by ozone.

Atmospheric Attenuation of Solar Radiation

Courtesy of Daniel J. Jacob
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Actinic Flux – The spherically integrated radiation flux
in the earth's atmosphere that originates from the sun. 

Wavelength [nm]



1 Dobson Unit (DU) is defined to be 0.01 mm thickness at stp.
The ozone layer over Labrador, New Zealand is ~300 DU.

All the Ozone over a certain
Area is compressed down to
0 0C and 1 atm pressure.

It forms a slab 3 mm thick,
Corresponding to 300 DU Courtesy of 

Daniel J. Jacob

Area Covered by Column



http://ozoneaq.gsfc.nasa.gov/OMIOzone.md

OMI Total Ozone: January 1, 2006

Dobson Units
Dark Gray < 100 and > 500 DU



OMI Total Ozone: October 1, 2006

Dobson Units
Dark Gray < 100 and > 500 DU

http://ozoneaq.gsfc.nasa.gov/OMIOzone.md



Solar Spectrum and Absorption X-Sections

Courtesy of
Daniel J. Jacob

Absorption Cross Section –
Probability of an absorption process.
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Odd oxygen family 
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Chapman Mechanism for Stratospheric Ozone
Ground-level triplet state O(3P), highly reactive

M is a third body.

Courtesy of Daniel J. Jacob



CHAPMAN MECHANISM vs. OBSERVATIONCHAPMAN MECHANISM vs. OBSERVATION

shape
determined
by k1nO2

Chapman mechanism reproduces shape, but
high by factor 2-3; therefore, missing sink!

Chapman Mechanism: Compared to Observations

Courtesy of Daniel J. Jacob



                               

H2O mixing ratio

Water Vapor in Stratosphere

Courtesy of 
Daniel J. Jacob
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http://svs.gsfc.nasa.gov/vis/a000000/a003100/a003101/h2o-movie.m2v
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Termination: 2 2 2OH + HO  H O + O

OH          HO2H2O
slow

slow

fast HOx Radical Family

Ozone loss catalyzed by hydrogen oxide Ozone loss catalyzed by hydrogen oxide 
(HO(HOxx ≡ H + OH + HO ≡ H + OH + HO22) radicals) radicals

Ozone Loss Catalysed by Hydrogen Oxide Radicals

Courtesy of Daniel J. Jacob



Nitrous Oxide in the Stratosphere

Courtesy of 
Daniel J. Jacob
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Courtesy of 
Daniel J. Jacob

Atmospheric Cycling of NOx and NOy



Stratospheric Ozone Budget for Midlatitudes
Constrained by 1980s Space Shuttle Observations

Courtesy of 
Daniel J. Jacob



Mid-latitude Stratospheric Ozone
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