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Select Modeling Episode and Establish Modeling Domain

Conduct Meteorological and Emissions Modeling

Conduct Photochemical Modeling of the Selected Episode

Conduct Base Year Emissions Modeling (i.e., Baseline)

Conduct Future (Attainment) Year Emissions Modeling

Conduct Photochemical Modeling of Baseline

Conduct Photochemical Modeling of the Attainment Year

Conduct Photochemical Modeling of Control Strategies



Modeling Domain





Modeling Episode: Aug-Sept 2000

HGB Monitored Peak 8-Hour Ozone Concentration & 
Number of Monitors Recording Ozone > 85 PPB
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Modeling Results for the Year 2000 
Baseline and 2009 Attainment Year



HGB Modeled Peak 8-Hour Ozone
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HGB 2000 to 2009 Relative Reduction Factors
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Base & Future Year Design Values
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2009 Modeled O3 
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MM5 Meteorological Model as Configured by the Univ. of 
Houston and Modified by TCEQ Staff

MM5 Results (e.g., winds, mixing heights) are compared to 
monitored data

Modeling is repeated in an iterative process until satisfactory 
comparisons are achieved
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MM5 Predicted PBL vs Measured PBL 
Ellington Field Profiler, August 30, 2000

ELL Various PBLs vs OBS Aug 30th
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Emissions Modeling for the Selected Episode, Baseline & Future 
Attainment Year

On-Road Mobile using EPAs MOBILE & Transportation Demand 
Models

Area Sources & Off-Road Mobile using EPAs NON_ROAD Model

Point Sources using an Emission Processing System

Biogenic Sources using a Vegetative Species Land Cover/Land Use Model







Photochemical Modeling (w/CAMx) of the Selected Episode

Input Episode Specific Meteorology

Input Episode Specific Emissions

Evaluate Model Performance by Comparing with Monitored Data

Repeat Modeling Iteratively until Performance is Satisfactory



Model Performance Evaluation

Statistical Comparisons

Time Series Comparisons

Ozone Concentration Maps



8-Hour Unpaired Peak 
Accuracy

Measured vs. Modeled Peak 8-HR Ozone Concentration
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8-Hour Bias
8-Hour Bias (HGB)
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8-Hour Gross Error
8-Hour Gross Error (HGB)
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Bayland Park Ozone Concentrations
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Aldine Ozone Concentrations
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Williams Tower Supersite Ozone Concentrations
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La Porte Supersite Ozone Concentrations
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Emissions for the Year 2000 Baseline and 2009 Attainment Year 

Year 2000 Baseline – Ozone Season Day (OSD) Emissions 
Replace Episode Specific Emissions

2009 Attainment Year – OSD Emissions Adjusted for Growth & 
Scheduled Controls



HGB Anthropogenic NOx Emissions
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HGB Anthropogenic VOC Emissions
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Summary
New model configuration is much 

more responsive to emission 
reductions than modeling used in 

earlier 2010 sensitivity runs.

Modeled 2009 future design value for 
HGB is 97 ppb (at Deer Park), before 

any additional control measures.



Summary (Cont.)
Modeling estimates that 

attainment  could be reached 
with ~60% reduction in each NOX

& VOC emissions, or ~65% 
reduction in NOX emissions only. 

Model shows response to VOC 
emission reductions, but not as 

much as to NOX.
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