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GEOSChem Chemistry 

•  Initially put together by Larry Horrowitz   

 
•  Very comprehensive for its day 
•  No real conceptual changes from that chemistry 

until v9.1.2 
•  No new chemical tracers 



GLOBAL MEAN OH 

9-
1-

2 

9-
2?

 

Observational Constraint 



v9-1-2 

Major chemical developments 
 
•  Linearized strat chemistry Murray et al. [JGR 2012] 

3-D production rates and loss frequencies from the Global 
Modeling Initiative (GMI) CTM  

•  Bromine chemistry Parrella et al. [ ACP 2012] 
Comprehensive bromine gas phase chemistry scheme with 
parameterized emissions / heterogenous cycling 



v9-1-2 O3 



v9-1-2 OH 



NEW BR COMPOUNDS 
New Restart files 



NEW  CHEMICAL 
DEVELOPMENTS 

v9-2 
•  Updates to inorganic chemistry. JPL / IUPAC 
•  Methyl Peroxy-nitrate chemistry 
•  N2O5 uptake inhibition 

•  New isoprene scheme 

•  HO2 uptake 



ISOPRENE CHEMISTRY 
Fabiene Paulot, Jingqiu Mao  

Response to observations that OH significantly higher  than 
simulated in high isoprene, low NOx regions 
 
•  Paulot et al.(2009a, ACP) for high-NOx  
•  Paulot et al.(2009b, Science) for low-NOx 
•  Isomerization of RIO2  

 (Peeters et al., 2009; 2010; Crounse et al., 2011). 
•  Isomerization of MRO2  

 (Crounse et al., 2012) 
•  Nighttime isoprene oxidation  

 (Rollins et al., 2009; Xie et al., 2012). 
•  Isoprene nitrates + O3  

 (Lockwood et al.,2010) 



ISOPRENE CHEMISTRY 
 



HO2 UPTAKE  
Trans. metals catalyze HO2 onto aerosols 



FUTURE CHEMISTRY 

•  Hotter 
•  NO2+OH à HNO3 probably too fast  
•  N2O5+Cl à ClNO2 

•  More VOCs 

•  Cooler 
•  Iodine chemistry (TOMAS’ POSTER) 

•  Neutral 
•  Whole atmosphere chemistry 
•  NO+HO2àHNO3 ? 
•  Night time chemistry 
 
 



TECHNICAL PROBLEMS 

•  Starting to proliferate versions 
•  Single compound specialty versions 
•  How / what to include in a ‘standard version’? 

•  Inflexibility 
•  We currently have a hybrid SMVGear KPP system 
•  Ungainly 
•  Restart files are not self describing  
•  Emissions / deposition are relatively hard-wired 

•  Computer size / parallelization / technology 
•  openMP vs MPI 
•  GPGPU  Accelerators  



‘FLEX’ CHEMISTRY 

•  Implement KPP cleanly into the model  
•  Think about flexibility implementation of the other 

processes 
•  What diagnostics do we want? 
•  What approximation / optimization do we want? 
•  How can we make this be fast, efficient and easy to 

use? 



CHEMISTRY 

•  One person’s boundary condition is another 
person’s research topic.  
•  The chemistry scheme isn’t perfect and is constantly 

evolving.  
•  Hopefully make GEOSChem an easy platform for 

atmospheric chemistry research.  


