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Annual Simulations Configuration

CAMx CMAQ

Version v.6.50 v.5.2.1

Meteorology WAQS

Horizontal Domain 12WUS2

BCON No eruptions GEOS -Chem for June and July

Biogenic Emissions BEIS

Windblown Dust Offline -CAMx windblown dust

Lighting Emissions Offline -CAMx LNOx pre -
processor

In - line 

Sea Salt Emissions Offline -CAMx oceanic pre -
processor. Includes DMS as 

SO2

In - line

Chemical 
Mechanism

CB6r4 with SOAP + 
ISORROPIA

CB6r3 with AE6 + 
ISORROPIA (CB6r3_AE6_AQ)
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CMAQ CAMx

Jan

July

Ozone: Model Inter -comparison

Å Maximum daily 8 -hr 
average ozone 
concentrations

Å CAMx generally looks 
to have higher 
concentrations



Ozone Monthly Domain Wide Statistics
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Å Both models overpredict ozone concentrations through the year due in part  to overstated GEOS -
Chem ozone BCs3

Å CMAQ has lower biases than CAMx



CMAQ CAMx

NMB

NME

Ozone (8hr_DMAX): Bias/Error Overlay (Annual)

Å Similar Bias and 
Error spatially

Å CMAQ tends to 
have slightly better 
performance in UT, 
WY, CO, CA



Ozone (8hr_DMAX) Scatter plots (CASTNET): Winter
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CMAQ CAMx
Å CAMx 

overpredictions in 
Winter more 
pronounced than 
CMAQ



Ozone (8hr_DMAX) Scatter plots (CASTNET): Summer
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CMAQ CAMx
Å CAMx 

overpredictions in 
Summer more 
pronounced than 
CMAQ
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Ozone Timeseries: High Altitude Sites
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Gothic, CO Rocky Mtn , CO

Centennial , WY Mesa Verde, CO

Å CAMx 
overpredictions  
obvious in 
Gothic. Less so 
in other sites



PM 2.5



CMAQ CAMx

Jan

July

PM2.5: Model Inter -comparison

Å Maximum daily 24 -hr 
PM2.5 concentrations

Å CAMx generally 
shows lower 
concentrations 
compared to CMAQ

Å July fires dominate 
PM2.53



PM2.5 Monthly Domain Wide Statistics 

11

Å Both models overpredict PM2.5 in Winter and Fall 

Å Both models underpredict PM2.5 in Spring and Summer

Å CAMx generally has lower biases than CMAQ



CMAQ CAMx

FB

FE

PM25 Bias/Error Overlay (Annual)

Å Similar Bias and 
Error spatially for 
both models



PM25 Scatter plots (IMPROVE): Winter
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CMAQ CAMx
Å No model is obviously 

better



PM25 Scatter plots (IMPROVE): Summer
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CMAQ CAMx

Å No obvious model is better. Not plotting outliers over 600 mg/m 3

Å CMAQ overpredictions for obs ~ 10 mg/m 3



IMPROVE Sites in 12WUS2 Domain
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PM2.5 Timeseries: High Altitude Sites
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Rocky Mtn, CO Mount Zirkel, CO

White River , CO Mesa Verde, CO

Å CMAQ 
overpredictions   
at certain days

Å Observed

Å CAMx

Å CMAQ



Sulfate



CMAQ CAMx

Jan

July

Sulfate: Model Inter -comparison

Å Maximum daily 24 -hr 
PM2.5 concentrations

Å CAMx generally 
shows higher 
concentrations 
compared to CMAQ

Å Coastal sulfate in 
CAMx might be the 
result of sea salt 
and/or DMS 
emissions



SO4 Monthly Stats Comparisons

19

Å Both models overpredict sulfate in Winter -early Spring and late Fall

Å CMAQ has lower biases during the overprediction periods

Å CAMx has lower biases during underprediction periods (mostly Summer)



CMAQ CAMx

FB

FE

SO4 Bias/Error Overlay (Annual)

Å Similar Bias and 
Error spatially for 
both models



SO4 Scatter plots (IMPROVE): Winter
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CMAQ CAMx
Å No obvious model is 

better



SO4 Scatter plots (IMPROVE): Summer
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CMAQ CAMx
Å No obvious model is 

better
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Sulfate Timeseries: High Altitude Sites
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Rocky Mtn, CO Mount Zirkel, CO

White River , CO Mesa Verde, CO

Å Models 
performs 
similar at these 
sites


