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Goals and Questions 

 
HUMAN HEALTH AND AIR QUALITY SCIENTIFIC QUESTIONS: 

 
What is the impact of the choice of resolution  

on the determination of human health impacts? 
 

What is the impact of the choice of chemical mechanism  
on the determination of human health impacts? 

  
 
 
 
 

 
 

MODEL UNCERTAINTIES 
What is the impact of:  

spatial and temporal resolution,  
meteorology,  

chemical mechanism, and model  
on the quality of the simulated atmosphere and chemistry? 

 

What leads to a sufficient climate-chemistry simulation (including uncertainties)?  
 



Efficiency vs. Sufficiency  
Considering Uncertainty 

IGSM-CAM 

Wang et al. (1998) 

-CAM 

Monier et al. (2015) 

5 of each, 
 60 simulations 

Emissions 
Meteorology 
 
Aerosol Forcing 
Ocean Heat Diffusion 
Climate Sensitivities 
 
Initial Conditions 
 
 



Fernando Garcia-Menendez, Manuscript in Preparation, Do Not Cite 

Garcia-Mendendez  
et al. (2015) 
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My work: 
Climate-Chemistry Uncertainties 

 
How do we add {some amount of} chemical 

complexity to the IGSM-CAM framework to address 
human health and air quality questions without 

compromising {too much} efficiency? 
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Also fast mechanism from Houweling et al. (1998) 



minutes 
for 
1 

month 
days 
for 
20 

years 
120 mins 
20 days 

60 mins 
10 days 

Meteorology: ONLINE or OFFLINE 
( ~ 1.5x – 2x longer to run offline) 

super_fast_llnl 

trop_mozart_mam3 
trop_mozart 

trop_mozart_mam3 

trop_mozart 

trop_mozart 

super_fast_llnl 

trop_strat_mam3 
trop_strat_mam7 

super_fast_llnl 

CAM4 
CAM5 5 5 5 5 4 4 4 5 4 4 4 

BIG DISCLAIMER:  I haven’t checked or optimized these simulations at all 
    I’m trying to get a feel for them, and a feel for the simulation length 

Benchmarking 

Comparison to GEOS-Chem: offline IGSM-CAM meteorology with trop_chem 

Ideal for IGSM Framework  Ensembles of Simulations, Offline Meteorology 

@ 64 CPUs 
@ 1.9˚x2.5˚ 



Chemistry Comparisons (Preliminary) 
Ultimate Focus: O3 and PM Air Quality 

O3 CO DMS 

ISOP NO SO2 

Chemistry Comparisons (Preliminary) 
Ultimate Focus: O3 and PM Air Quality 

double 
counted 
Isoprene 

emissions? 



Next Steps 

• This week: Perform Sanity Tests:  
– Using superfast chemistry for regional air quality? 
– Using full chemistry in an ensemble framework? 

• This month: ensure and document consistency 
between configurations, try to isolate the parts 
we’re interested in 

• And beyond: Test runs to slim down the set of 
simulations to something more reasonable 

• Run simulations, get results 



Thanks! 
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