
Atmospheric	
  Chemistry	
  Lecture	
  19	
  

Atmospheric	
  Chemistry	
  

Lecture	
  19	
  

1	
  



Atmospheric	
  Chemistry	
  Lecture	
  19	
  

Nitrogen	
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•  Atmosphere:	
  3.9x109	
  Tg	
  
=1.7x1044	
  molecules	
  
=2.8x1020	
  moles	
  

•  Lithosphere:	
  2x109	
  Tg	
  
=9x1043	
  molecules	
  
=1.4x1020	
  moles	
  

•  Ocean:	
  8x105	
  Tg	
  
=3.4x1040	
  molecules	
  
=6x1016 	
  moles	
  

•  Biosphere:	
  1x104	
  Tg	
  
=4x1038	
  molecules	
  
=7x1014	
  moles	
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Lightning	
  Climatology	
  (flashes/km2/year)	
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NOx	
  ProducNon	
  EsNmate	
  from	
  Lightning	
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NOx	
  
Source	
  

EsNmates	
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1970	
  

2008	
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NOx	
  from	
  Lightning	
  vs	
  NOx	
  from	
  
Surface	
  Sources	
  (Zhang	
  et	
  al.,	
  2003)	
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NO2	
  
Measurements	
  

by	
  OMI	
  
Instrument	
  on	
  
Aura	
  Satellite	
  

(Global)	
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NO2	
  Column	
  
Measurements	
  by	
  
OMI	
  Instrument	
  
on	
  Aura	
  Satellite	
  

(US)	
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Europe	
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  Amount	
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Asia	
  

10	
  

Column	
  Amount	
  

2008	
  –	
  2005	
  Difference	
  



Atmospheric	
  Chemistry	
  Lecture	
  19	
  

Carbon	
  

•  Atmosphere:	
  8.3x105	
  Tg	
  (390	
  ppbv)	
  
=	
  4.1x1040	
  atoms	
  
=	
  7x1016	
  moles	
  C	
  

•  Oceans:	
  3.8x107	
  Tg	
  
=	
  2x1042	
  atoms	
  
=	
  3x1018	
  moles	
  C	
  	
  

•  Lithosphere:	
  7x1010	
  Tg	
  
=	
  3.5x1045	
  atoms	
  
=	
  6x1021	
  moles	
  C	
  

•  Biosphere:	
  2x106	
  Tg	
  
=	
  1x1041	
  atoms	
  
=	
  2x1017	
  moles	
  C	
  

•  Fossil	
  Fuels:	
  4x106	
  Tg	
  
=	
  2x1041	
  atoms	
  
=4x1017	
  moles	
  C	
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Carbon	
  Fluxes	
  and	
  Reservoirs	
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CH4	
  
Source	
  

EsNmates	
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1970	
  

2008	
  



Atmospheric	
  Chemistry	
  Lecture	
  19	
  

Methane	
  
Measurements	
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VOC	
  Emission	
  
EsNmates	
  

(non-­‐methane)	
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OMI	
  Measurements	
  of	
  Formaldehyde	
  (CH2O)	
  

16	
  



Atmospheric	
  Chemistry	
  Lecture	
  19	
  

CO	
  
Source	
  

EsNmates	
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1970	
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Carbon	
  Monoxide	
  Column	
  Measurements	
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Column	
  
Tropospheric	
  Ozone	
  

Deduced	
  from	
  
Satellite	
  

measurements	
  

19	
  

Northern	
  Summer	
  

Southern	
  Summer	
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Oxygen	
  

•  Biosphere:	
  2.5x107	
  Tg	
  
=	
  4.5x1041	
  O	
  atoms	
  

=	
  8X1017	
  moles	
  O2	
  

•  Lithosphere:	
  2.5x1011	
  Tg	
  
=	
  8x1021	
  moles	
  O	
  

=	
  4.5x1045	
  O	
  atoms	
  

•  Atmosphere:	
  1.2x109	
  Tg	
  
=	
  2x1043	
  molecules	
  of	
  O2	
  or	
  

4x1043	
  O	
  atoms	
  

=	
  3.8x1019	
  moles	
  O2	
  

•  Ocean:	
  1.2x1012	
  Tg	
  (H2O)	
  
=	
  4.6x1046	
  O	
  atoms	
  

=	
  8x1022	
  moles	
  of	
  O	
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