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Tale of Two CitiesTale of Two Cities

Source:  TCEQ, CARB



Houston Ozone TrendsHouston Ozone Trends

Source:  TCEQ



Where is ozone a problem?  2004-2006



Where is ozone a problem? 2004-2006



Where is ozone be a problem in the U.S.?Where is ozone be a problem in the U.S.?
2006 2008 AIRNOW D t   3   f 4th Hi h t 8 h  A  O2006-2008 AIRNOW Data,  3 yr average of 4th Highest 8-hr Ave O3
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Early Morning Hydroxyl Radical (OH) Source
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Mid-Morning Hydroxyl Radical (OH) Source
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Five Additional AQ Monitoring SitesFive Additional AQ Monitoring Sites



TCEQ, EPATCEQ, EPA, , and other local monitoring sitesand other local monitoring sites



UH Coastal Research CenterUH Coastal Research Center
Latitude: 29.3879, Longitude: Latitude: 29.3879, Longitude: --95.041495.0414, g, g



UH Coastal Research CenterUH Coastal Research Center
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UH Sugar LandUH Sugar Land
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Moody TowerMoody Tower
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Moody Moody Tower ViewTower View
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UH UH -- West LibertyWest Liberty
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UH UH -- West LibertyWest Liberty



UH UH -- West LibertyWest Liberty



UH UH –– Jones ForestJones Forest



UH UH –– Jones ForestJones Forest



UH UH –– Jones ForestJones Forest



UH UH –– Jones ForestJones Forest



Five Additional AQ Monitoring SitesFive Additional AQ Monitoring Sites
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2010 Peak 82010 Peak 8--hr Ozone Eventshr Ozone Events



2010 Peak 12010 Peak 1--hr Ozone Eventshr Ozone Events



Meteorological ConditionsMeteorological Conditions



OzoneOzone

30 May

4 May 29 May

20 May



Ozone Production SensorOzone Production Sensor



UH Aerosol LIDAR for Boundary Layer Height Measurements



UH Aerosol LIDAR for Boundary Layer Height Measurements



Daily Peak BLH and variation in monthly bins



Winter (DJF)  BLHs



Spring (MAM)  BLHs



Summer (JJA) BLHs



Fall (SON) BLHs



Moody Tower 8-hr Ozone April 2009 – December 2010



Moody Tower – Year to Year Ozone Variability

N b f Hi h M 8 h S d D M 8 h O

Spring 2009 13 82.6 12.5 113.0
Season

Number of High 
Ozone Days

Mean 8‐hr 
Ozone (ppbv)

Std Dev 
(ppbv)

Max 8‐hr Ozone 
(ppbv)

Fall 2009 8 79.3 12.2 106.0
Spring 2010 9 84.6 6.9 94.7
Fall 2010 21 79.1 8.6 103.8
7/1/2009 106.2
7/2/2009 87.4
11/6/2009 71.8
7/24/2010 83.2



Moody Tower – BLH on Low vs High Ozone Days (Spring)



Moody Tower – BLH on Low vs High Ozone Days (Fall)



Moody Tower – Monthly Wind Direction (Summer)



PBH Height and Solar Radiation 



Ozone Histograms (8-hr Average)



Ozone Histograms (Peak 8-hr Average)



Spring and Fall Ozone Histograms (Peak 8-hr Average)
2009 vs. 2010



Spring and Fall Windspeed Histograms



Spring and Fall Windspeed Histograms
2009 vs. 2010



Spring and Fall Wind Direction Histograms



Spring and Fall Wind Direction Histograms
2009 vs. 2010



Spring and Fall Wind Direction Histograms
2009 vs. 2010

Daylight Hours (8am – 6pm)



Spring BLH Growth Rates
High vs Low Ozone Days



Spring BLH Growth Rates
High vs Low Ozone Days



Future Plans / Needs
2011 Summer:

Dallas Ground Site
Solar Occultation Flux – Houston & Dallas
Dallas Aircraft Measurements
Ozonesonde launches Oklahoma and Houston

TREX 2013 (Texas Regional transport EXPeriment)
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