
 

Model OH 
 

• Initial modern-day conditions for OH  
  are taken from a time-slice run of  
  GEOS CCM using 2005 emissions 
 

• Monthly mean mixing ratios of OH  
  and related species are provided on  
  a 144 longitude, 91 latitude, 72 
  pressure level grid 

 

• Changes in OH due to H2O,  
  overhead O3 and tropical widening  
  are found from analysis of  
  initial OH field 
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Improve Estimate of 
d(OHTROP) / d(H2O) 

 
• Reaction rates from recent runs of GEOS CCM 

are archived for reactions such as: 
 

H2O + O(1D)  2OH 
 

•  Using these reaction rates we will determine 
the proportion of OH that is produced via 
reaction with H2O 
 

•  The determined scaling factor would be used to 
calculate a new ΔOHTROP based on the H2O 
trends 
 

•  Estimate time- and pressure-varying values of 
d(OHTROP) / d(H2O) 
 

•  Evaluate discrepancies between MERRA and 
AIRS H2O trends 

 

Evaluate CH4/OH Feedback 
 

• We will use a box model (details below) to probe 
relationship between CH4 and OHTROP and its 
dependence on NOx

 
 

 

 

Propagate Uncertainties 
 

• Calculate uncertainties in AIRS and MERRA 
H2O and NASA O3 product 
 

•  Evaluate standard deviation in average fraction 
of OH production occurring via H2O + O(1D) 
 

•  Estimate uncertainty in the box model 
evaluation of d(OHTROP) / d(CH4) 
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Assessing OHTROP in CCMs 
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Tropical Widening 
 

• Widespread evidence for expansion  
  of the latitudinal circulation system  
  (e.g. Seidel et al., 2008) 
 

• GCMs forced by GHGs cannot  
  reproduce extent of tropical  
  widening (Johanson and Fu, 2009) 
 

• Allen et al. (2012) have suggested 
tropospheric O3 and BC are 
responsible 
 

• We simulate tropical expansion by  
  increasing OH near the tropical  
  boundary by a factor representative  
  of 2° widening/decade (globally) 


