Seven air quality forecasts and their ensemble: Upper-air comparisons with O, and aerosol lidar
data during the TexAQS-2006 field study
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Introduction: TOPAZ: NOAA's airborne Ozone/Aerosol Lidar
Tunable Optical Profiler for Aerosols and oZone)

Example of daily comparison plots on evaluation web-site
8/17/06

As part of the 2006 Te.x_as Air nglity Study/Gulf of Mexico — Example: TOPAZ ozone data from 14 Aug 2006 O, curtain plots with PBL height, and cloud outline overlay
Atmospheric Composition and Climate Study (TexAQS-2006/ _ _ _ _ — . . . | : — : .
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Correspondence between PBL mixing and PBL depth

Real-time AQ Model Forecasts Collected during TexAQS-II: ldar data and other models r-coefficients and Mean Bias i
g d = vertical mixing and PBL heights show tight coupling - . RMSE and Variance about the Mean
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 WRF model shows little variation in PBL height
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« Ensemble of eight models, O, PBL heights, and meteorology
Qualitative and quantitative consistency with McKeen et al. (2009); Wilczak et al. (2009)

5,10, 15, 20, 25 and 30 km horizontal resolution

* The model Ensemble gives (almost) the best correlations — no resolution dependence

TOPAZ O, Lidar and PBL height summary Statistics
WRF/Chem version 2.2 versus WRF/Chem 3.1

Reasons for good model performance:
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Conclusions:

The TOPAZ data during TexAQS-Il are used to infer:

1) PBL height biases and O; biases are coupled (in most models)
2) The 3-dimensional model Ensemble yields consistently good results

Summary Model Statistics for PBL heights The BAMS 5km and 15km models severely underpredict O; below 1.5 km

BAMS - 5 km BAMS - 15 km

Using TOPAZ aerosol lidar returns during TexAQS-Il , , , |

T R e s e T Y )l . . 3) Reasons for reduced model performance:

67{ : . ”7%\0/* os @ o : ] BAMS - too cloudy, too much conveption
< i g oo 2 ] ol | : CMAQ — uncoupled PBL transport with meteorology
g o5 NI R w : H} f WRF/Chem — poor PBL dynamics (land-use issues) with WRF version 2.2
d s S G i - , | 4) Reasons for good model performance

v I T < ‘; ST — e CHRONOS (< 1.5 km) — High reactive VOC emissions in Houston area
B - R RN S - [ STEM (> 1.5 km) — Coupling of global model into regional AQ forecasts
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Latest versions of WRF show much improved PBL heights
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Lidar comparisons suggest too much cloudiness and venting of boundary layer pollutants
Low Temperature biases (WP-3 comparisons), low PBL heights
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