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Return	
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  LNOx Production	
  

Koshak, W. J., R. J. Solakiewicz, H. S. Peterson, 2015: A return stroke
NOx production model, J. Atmos. Sci., 72, No. 2, 943-954.
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LNOx
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  TOP

Lightning	
  Optical
Emission

(	
  ( )	
  )Joule	
  Heating:	
  Pressure	
  Wave	
  (Thunder),
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Transport	
  	
  Losses: Acoustical,
Radiative,	
  Conductive,
Convective	
  Mixing

E Q L= +
E Q L= +

Q = Flash (optical) energy detected by LIS
U = Flash energy undetected by LIS 
E = Q + U = Total Flash Energy

β = Q/E = fraction of total energy detected  by LIS
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  Energy	
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LNOx

LNOx Production
A

Y Q
N

=

β = Q/E = fraction of total energy detected  by LIS  
~ 1.8675x10-19 implies  250 moles/flash  on average in 1998.

Y = Thermo-chemical Yield  =  1017 molecules/Joule

NA = Avogadro’s Constant    =  6.022 x 1023  molecules/mole

[moles/Joule] [Joules/flash]

[moles/flash] β
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LNOx
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(megamoles)



q Lightning	
  Nitrogen	
  Oxides	
  (LNOx)	
  affect	
  greenhouse	
  
gases	
  &	
  hence	
  climate.

q Use	
  Space-­‐Based	
  Flash	
  Optical	
  Data

q Optical	
  à Flash	
  Energy	
  	
  à Flash	
  LNOx Production

TRMM/LIS	
  Flash	
  Density	
  (#/km2)

TRMM/LIS:	
  	
  LNOx trended	
  downward,	
  but	
  upward	
  more	
  recently
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