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• Question J: How well do air quality forecast models 
predict the observed ozone and aerosol formation? 

• What are the implications for improvement of ozone 
forecasts

Do models have skill at forecasting ozone and
PM2.5 during TexAQS II?



TexAQS-2006 model verification project

NOAA NWS/NCEP, 12km, WRF/CMAQ - surface O3, PM2.5, Modal

University of Houston, 4km and 12km, MM5/CB-IV, Modal

NOAA ESRL/GSD, 12km and 36km, WRF-CHEM, Modal

Canadian CMC, 21km, CHRONOS, Mass only

Canadian CMC, 28km, AURAMS, Sectional-8

University of Iowa, 12km, WRF/STEM, Sectional-6

Baron AMS, 4km and 12km, MM5/MAQSIP-RT, Modal

Eight O3 and PM2.5 Forecasts Available in Real-Time

Available after the Experiment

NOAA NWS/NCEP, Upper-Air Composition, Modal

http://www.etl.noaa.gov/programs/2006/texaqs/verification/
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Bias Correction Schemes

• 7-Day running mean
• Kalman Filter

Both are location and time of day specific
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Do models have skill at predicting 
ozone and PM2.5?

– No model beats persistence MAE and 
RMSE by a significant amount.

– Bias correction usually improves forecasts.
– Ensemble is better than all individual 

models.
– Ensemble beats persistence for ozone 

correlation, but not for PM2.5.
– Bias-corrected ensemble provides best 

forecast.
– Models forecast ozone better than PM2.5.

















Ensemble Forecasts: Channelview, TX - O3 and PM2.5 event of 8/16/06

Observed (red dots)
Ensemble, and model limits O3 Ensemble:

None of 7 models 
predict observed peak

PM2.5 Ensemble:

First real-time PM2.5 
ensemble
forecast

No mid-day peak 
correlated with O3

< Models contributing
< to ensemble



Dallas TX, Hinton Street site, 8/17/06

O3 ensemble 
sometimes has bias

Bias corrected ensemble 
refines forecast further

No advantage of Kalman
filter over simple bias 
correction technique

Observed (red dots)
Ensemble, and model limits

Bias corrected (blue)
Kalman filter corrected (green)


