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Abstract
We present results from our ongoing effort of investigating the potential of CMAQ 
sensitivity analysis in supporting air quality policy making and planning in the state 
of California. The model code for CMAQ-DDM-3D (v5.2) was adapted with the 
SAPRC07tic-AERO6i chemical mechanism, and then used for reduced order 
modeling (ROM), source attribution, and process analysis. A reduced order model 
(ROM) was constructed to establish first-order source-receptor relationships 
between emissions of NOx and VOCs from 58 counties in California and gridded 
surface concentrations for the full suite of CMAQ output species at a 12 km 
resolution. With nitrate as an example, the ROM is shown to allow efficient 
projections of changes in air quality due to emission perturbations at 58 counties 
as resulting from a future regulation, while its accuracy is illustrated by comparing 
against results from full CMAQ modeling. Source contributions from 58 counties to 
nitrate are estimated with the ROM, considering both transport and chemistry 
with a first-order approximation. These results also illustrate the potential of using 
sensitivity analysis to help understand chemical and transport processes (e.g., 
nitrate formation and its dependency on emissions of precursors). 

Non-linear response of nitrate to NOx emission reduction

q Computational cost of CMAQ-DDM-3D largely scales with number of parameters
q CMAQ-DDM-ROM (first order, local) can reproduce 90% of nitrate spatial variability 

with a mean bias of 27% with 5% - 10% emission change 
q CMAQ-DDM-ROM can be useful in understanding sources of secondary pollutant 

such as nitrate
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