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What  are  nitrogen  oxides?
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• Nitrogen  oxides  (NOx =  NO  +  NO2) contribute  to  the  
creation  of  ozone and  nitrate  particulate  matter

• These  pollutants  corrode  lungs,  exacerbate  chronic  
lung  diseases,  and  increase  mortality  and  morbidity.

• Air  pollution  causes  an  estimated  200,000  premature  
deaths each  year  in  the  U.S.1

Median  AQS  measurements  of  NO2 across  the  U.S.  in  summer  2007.    
73  urban,  67  suburban,  and  93  rural  monitors  are  considered  (Penn  and  
Holloway,  in  prep).
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• OMI  satellite  data  was  gridded  to  the  1x1.25  degree  grid  
of  the  GFDL  AM4  model

• The  averaging  kernel  from  the  OMI  satellite  was  applied  
to  the  

• We  compared  36  months  of  data:  January  2013  –
December  2015.  

NO2 Column  Amount Emissions

Eastern United StatesEast Asia

What’s  next?

How  does  NOx chemistry  change  
in  the  winter?
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• Long  term  questions:  
• How  do  NOx  lifetimes  vary  spatially  and  temporally?
• How  do  these  loss  pathways  affect  NOx  lifetimes?
• How  do  NOx  lifetimes  affect  lifetimes  of  other  
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How  does  the  model  compare  to  the  satellite?
• Model  bias  varies  by  region  and  season.
• Model  captures  seasonal  cycle  well  in  biomass-­burning  regions.
• Model  exaggerates  seasonal  cycle  in  anthropogenic  regions.
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Slows 
down 
In winter

• Reactions  from  NO2 to  NOy slow  down  in  the  winter
• This  causes  NO2 to  build  up  to  higher  concentrations  in  
the  winter

• This  chemistry  controls  the  seasonal  cycle  in  biomass  
burning  regions.
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