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A State of the Science assessment, available on the Texas Air Quality Research Program (AQRP) web site
(http://aqrp.ceer.utexas.edu/publications.cfm), summarizes the scientific understanding of air quality issues
that emerged from projects funded by the AQRP during the 2016-2021 project cycles. Findings have been
summarized in the areas of emissions inventory development and assessment, tropospheric chemistry, and
atmospheric physical processes and long-range transport of pollutants. While these AQRP project findings have
advanced scientific understanding in these areas, additional scientific questions have emerged from this work.
Addressing these additional questions, which are summarized below, involves collection and analysis of field
measurements, improvements to photochemical models and improvements to emission inventories. These
guestions, the associated data collection, and model improvements, might be addressed through multiple
funding mechanisms.

e TRACER-AQ and over-water measurements: In the 2020-2021 biennium, the AQRP funded
measurements of ozone and ozone precursors over Galveston Bay and the Gulf of Mexico. In addition,
the TRACER-AQ (Tracking Aerosol Convection ExpeRiment-Air Quality) Study, supported by the National
Aeronautics and Space Administration (NASA) and the Department of Energy, continues to examine the
role of coastal/maritime boundary layers and wind cycles on ozone and particulate matter formation
and accumulation in Houston Galveston Brazoria (HGB) area. Limited analyses have been conducted of
these data. Additional analyses of the data already collected, and collection of additional
measurements, could address questions such as:

0 Which meteorological models most accurately replicate the extensive meteorological data
collected as part of TRACER-AQ?

0 How well do coupled mesoscale meteorological and photochemical grid modeling of
coastal/maritime boundary layers replicate observations?

0 Do the light and energy absorbing properties of carbonaceous Particulate Matter (PM) influence
boundary layer development?

0 How well do photochemical grid models such as CAMx predict over water concentrations and
formation rates of ozone?

0 What are the spatial distributions of particulate matter, ozone and ozone precursors during
TRACER-AQ on days with on-land monitors recording exceedances of the National Ambient Air
Quality Standard?

0 Which emission source categories affect ozone formation over Galveston Bay and the Gulf of
Mexico?

e Photochemical air quality models: Photochemical air quality models take data on meteorology and
emissions, couple the data with descriptions of the physical and chemical processes that occur in the
atmosphere, and mathematically and numerically process the information to yield predictions of air
pollutant concentrations. The models are used to quantitatively assess the potential effectiveness of air
guality management strategies. AQRP projects directed at improving model performance have focused
on improving the description of emissions and atmospheric chemistry, improvements in cloud
characterizations, cloud processes, and models of wind fields. A variety of projects could continue to
make improvements to the accuracy of photochemical models. For example, commercial flight data
could be used to incorporate contrail cirrus clouds information into WRF retrospective modeling.
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e Improve emission inventories: New geolocation and remote sensing data sources, and machine learning
techniques involving analyses of imagery, are becoming increasingly available, and may be useful for
improving emission inventories for on-road, non-road, commercial marine, and rail. For example,
machine learning of traffic camera images, or other data on vehicle mixes, could be used to identify,
categorize, and count vehicles by use type, and create new inputs for on-road sources using MOVES3.
New sources of activity data may be identified and applied to existing inventories using new techniques
or analytics. Projects on emission sources where recent analyses have suggested emission inventory
improvements may be needed, such as vehicle brake wear and volatile consumer product emissions, are
also of interest. Projects that lead to results that are rapidly actionable and could be incorporated into
state and regional emission inventories are of interest. Emission inventory categories of interest
include, but are not limited to:

0 On-road emission sources
0 Non-road construction equipment sources
0 Commercial marine sources

e Use of satellite and other remote sensing data: New satellite and other remote sensing data sources
are becoming increasingly available, and may be useful for improving understanding of a variety of
issues in air quality. These include, but are not limited to emissions, cloud processes, transport of
pollutants at multiple spatial scales, and land cover characteristics. Projects that lead to results that are
rapidly actionable and could be incorporated into state and regional emission inventories and
photochemical modeling are of interest. These types of projects may include better methods for
converting existing air quality information into forms that can be reconciled with satellite
measurements, such as better characterization of the contribution of stratospheric concentrations to
total column concentrations detected by satellites, and better understanding of the dynamics of
conversion of emitted NOx into NO,, which is detectable by satellites. Specific topics of interest include,
but are not limited to:

0 What are NO; and SO, concentrations above the planetary boundary layer (PBL) and how do the
concentrations vary over the continental US? How much do these concentrations above the PBL
to influence total column measurements?

0 How does the lifetime of NO; vary with exhaust characteristics and meteorology? Would
additional information on the lifetime of NO; significantly influence reconciliations between
model predictions and satellite observations?

e Domestic fire emissions: Multiple AQRP projects have focused on international transport of particulate
matter and ozone into Texas from agricultural burning and wildfire sources in Mexico, and this remains
an area of continuing interest, however, there is limited information on the impact of domestic wildfires
and fires at the wildland-urban interface on particulate matter, particulate matter precursor, ozone and
ozone precursor concentrations in Texas. 2021 was a record wildfire year in many parts of the United
States, and the large scale air pollutant transport associated with these fires may lead to new insights.
Questions of interest include, but are not limited to:

0 What are concentrations of PM and ozone, and their precursors, transported into Texas, from
domestic wildfires and wildland-urban fires?

0 Isthe atmospheric chemistry of fire plume interaction with urban air accurately captured in
photochemical models?

0 What role do domestic and international smoke emissions have in exceptional events?
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e Trends in wind-blown dust (PM2.5) in Texas: Predictions and observations of the component of
particulate matter concentrations attributable to wind-blown dust are often significantly different.
Recent AQRP projects have made improvements to wind-blown dust emission models, however
significant uncertainties remain. Issues of interest include, but are not limited to, better
characterization of the multiple sources of windblown dust and their contribution to coarse particulate
matter, PMio and PMas.

e 2021 San Antonio Field Study (SAFS) data analysis: Measurements made during the SAFS conducted in
2021 have not been fully analyzed. The measurement data may be used to answer questions about the
emission source categories that contribute to high ozone in San Antonio. Questions include, but are not
limited to:

0 Which emission source categories affect ozone formation in San Antonio during May-June time
periods and has this changed since the San Antonio Field Study of 2017?

0 How much do the different source categories contribute to the peak concentrations observed?

0 How much do upwind source categories contribute to ozone concentrations in San Antonio?

0 Can contributing source categories be identified and quantified from measurement data?

e Changing emission patterns in Texas: Population growth and changes in personal and industrial activity
since 2010 have altered emission patterns in Texas. These drivers of emission changes may be altering
the chemical sensitivity of ozone formation in Texas. Assessing the emission impacts of population
growth in areas of with limited current monitoring (e.g., the Interstate-35 corridor), is an emerging
qguestion of interest. Also of interest are changes in the emission impacts of industrial sources that have
experienced significant change. New industrial source categories have been added (e.g., LNG export
facilities); some existing sources (e.g., electricity generation, certain types of chemical manufacturing)
have changed feedstocks or fuels, potentially changing the chemical sensitivity of ozone or VOC source
apportionment. In other sectors, such as oil and gas production, the level of activity is changing. Finally,
responses to the COVID-19 pandemic may have permanently changed the patterns of emissions from
some sources, and the chemical sensitivity of ozone formation. Analyses that quantify these changes
and their impact on the chemical sensitivity of ozone formation are of interest.
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