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Goals 

 Provide brief background to ADEQ air quality 
forecast program. 

 Show air quality climatology of current ADEQ 
forecast zones. 

 Summarize types of summer air quality events 
affecting Arizona. 

 How did CMAQ perform? 

 Considerations for using CMAQ in Arizona. 

 Briefly highlight a new way to view CMAQ 
data operationally. 

 

 



Air Quality Forecast Zones 



Arizona Climatology – Monsoon Setup 



Arizona Pollutant Climatology 



Long-range Transport  and Ozone Mixing – June 



Long-range Transport  and Ozone Mixing – June 



Regional Smoke (late June) – PM-2.5 



Wildfire Smoke (Early July) – PM-2.5 and Ozone 



Thunderstorm Outflows vs. Ozone – Too Late - July 6th Ozone Exceedance 



Severe Thunderstorms and Ozone Exceedance – August 3rd 

Photo: Jonny W. Malloy 



Convective Blowups Curb Ozone (GOES-16) – August 10th 



Monsoon Break (late August and early September) – Ozone 



Wildfire Smoke and Stagnation – Ozone and PM-2.5 



September 7th – “Perfect Storm” 



September 7th – “Perfect Storm” 



September 7th – “Perfect Storm” 



September 7th – “Perfect Storm” 



Considerations for CMAQ Evaluation 

 June 16 – September 8, 2017 (North American 
Monsoon Season) 

 CMAQ Data Unavailable (7/12 – 7/14; 8/2 – 8/3) 
 Ozone (Phoenix and Yuma) and PM-2.5 (Phoenix 

and Nogales) 
 Focus on Day 2 Predictions in Current Forecast 

Zones 
– Air Quality Episodes (≥100 AQI)  
– Correct AQI Category 
– 6Z and 12Z Run Comparisons for Ozone 
– Ozone Predictions Limited to 0700-2300 Only 

 Hits, Misses, False Alarms, AQI Day Transitions 

https://www.federalregister.gov/documents/2015/10/26/2015-26594/national-ambient-air-quality-standards-for-ozone
https://www.federalregister.gov/documents/2015/10/26/2015-26594/national-ambient-air-quality-standards-for-ozone
https://www.federalregister.gov/documents/2015/10/26/2015-26594/national-ambient-air-quality-standards-for-ozone
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CMAQ Evaluation Phoenix Nonattaiment Ozone 

Observed Exceedance AQI Line (71 ppb) Moderate AQI Line (55 ppb) ADEQ Forecasted

CMAQ 6Z CMAQ 12Z ADEQ Forecasted Difference CMAQ 6Z Difference

CMAQ 12Z Difference Exceedance Day (26) ADEQ Hit (12) CMAQ 6Z Hit (15)

CMAQ 12Z Hit (16) ADEQ False Alarm (7) CMAQ 6Z False Alarm (16) CMAQ 12Z False Alarm (14)

ADEQ Miss (14) CMAQ Miss (7)



Phoenix – Ozone: AQI Categorical Days 



Phoenix – Ozone: AQI Transition Days  
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CMAQ Evaluation Yuma Ozone 

Observed Exceedance AQI Line (71 ppb) Moderate AQI Line (55 ppb) ADEQ Forecasted

CMAQ 6Z CMAQ 12Z ADEQ Forecasted Difference CMAQ 6Z Difference

CMAQ 12Z Difference Exceedance Day (5) ADEQ Hit (1) CMAQ 6Z Hit (1)

CMAQ 12Z Hit (0) ADEQ False Alarm (0) CMAQ 6Z False Alarm (1) CMAQ 12Z False Alarm (2)

ADEQ Miss (4) CMAQ Miss (4)



Yuma – Ozone: AQI Categorical Days 



Yuma – Ozone: AQI Transition Days 
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CMAQ Evaluation Phoenix Nonattaiment PM2.5 

Observed Exceedance AQI Line (36 ug/m3) Moderate AQI Line (12.1 ug/m3)
ADEQ Forecasted CMAQ 6Z ADEQ Forecasted Difference
CMAQ 6Z Difference
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CMAQ Evaluation Nogales PM2.5 

Observed Exceedance AQI Line (36 ug/m3) Moderate AQI Line (12.1 ug/m3) ADEQ Forecasted

CMAQ 6Z ADEQ Forecasted Difference CMAQ 6Z Difference



Key Takeaways 

 CMAQ remains a viable guidance tool for preparing air quality forecasts in 
Arizona 

 Caution when certain meteorological conditions present themselves 
– Transport Ozone Mixing Events (especially rural locations?) 
– Timing and Strength of Diurnal Winds 
– Rapid Weather Pattern Changes 

• Common in Monsoon 
• Outflows boundaries (ozone and particulates) 
• A couple hours can be significant in an exceedance day versus non-exceedance day! 

 Bias towards ozone over prediction on exceeding days  
 A high bias may explain prevalence of CMAQ False Alarms? 
 Large spread of predicted ozone versus all AQI categories 

– Transitions appear to be difficult to capture 

 No strong preference for 6Z versus 12Z model runs 
 PM2.5 magnitude high for smoke events, but presence is indicated (urban 

and rural sites) 
 More weight needed on blowing dust for PM2.5? 
 Soil Moisture Considerations? Suppression of PM10 leading to lower PM2.5 



ADEQ’s Air Quality Workstation 

http://www.emc.ncep.noaa.gov/mmb/aq/sv/grib/ 

http://www.emc.ncep.noaa.gov/mmb/aq/sv/grib/

