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LabOratOry KinetiCs - the building blocks for models

Focus: Two areas of uncertainty in air quality models

* Quantifying rate parameters for oxygenated VOCS  HCO quantum yield from acetaldehyde photolysis
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» Aerosol nucleation from photochemistry of biogenic precursors
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Modeling

Focus: Improved predictive capability for forecasting, research, and regulatory needs.

* Model Development 2005 July WRF-Chem NO, Column

WRF CHEM Base Run 18 UTC

v WRF-Chem - online community model

* Analysis of data from field intensives
(FLEXPART, WRF-Chem)

* Air quality forecast models

v" Diagnostic evaluation using data from
intensive field studies

v Post processing (ensembles, bias correction,
EtC .) Max= 71.95 (10" molec. cm?®)
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v'"Chemical data assimilation (O,, PM)



EPA is Conducting a Periodic Review of the Ozone Standard

Attainment and Nonattainment Areas in the U.S.
8-Hour Ozone Standard

Estimated Future Nonattainment Areas

Changing

Standards

| 75 ppb - 887 Counties
] 70 ppb - 1091 Counties
B o0 ppb - 1243 Counties

Source: Based upen U.S. EPA data P by ASL & Associ Helena, MT Tr2007

B Nonattainment Areas (347 Counties)

Source: U.S. EPA 12/2007
ASL & A iates, Helena, M.

Implications

Transport is even more important !

Regional, inter-regional, inter-continental

Models must accurately represent multi-day
transport and nocturnal chemistry




Now - 1-day O, guidance for CONUS

Next (5-7 yrs) - PM guidance

Later (<10 yrs) - Extend forecast period (2+ days),
additional pollutants

Implications
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062 el run - raphic reated-ug 16 9:218 €07 S Research is essential to NOAA's expanding air quality
Operational AQ forecast guidance forecasting capability !
www.weather.gov/ag Need to understand weaknesses in current models

Need to improve O, forecast accuracy
Need improved PM predictive capability
Emissions - Chemistry - Meteorology

Chemical data assimilation? Post processing?




Air quality and climate change are fundamentally linked because ...
1. Climate change affects air quality - air quality affects climate change
NGE 2007

et~ BAsis 2. Many of the sources targeted for emissions reduction are the same (power
b plants, transportation, industry, etc.)

3. Many of the atmospheric processes that connect sources to impacts are the
same.

Emission strategies developed to mitigate climate change will almost certainly impact air
guality - for better or worse

Implications

An integrated approach to emissions management for air quality and

climate change will provide increased efficiencies and additional
benefits.

Need decision support resources to evaluate options:
Emissions evaluation

Linking process understanding
Modeling and assessment




FY 2008 - Wintertime Aerosol Study

New England, Mountain West, Fairbanks

New England
1993, 2002, 2004
2008

FY 2010 - California

California A, [ L e | L 1995, 1999
2010 p .

Ongoing Local Studies



» Current Focus is on O, and PM

» National perspective with a regional focus
» Science presentations
 Lab - Field - Models
» Future
* We will provide capabilities that improve and extend Air quality forecasts
» The changing situation dictates that we extend our horizons
Local = Regional =» Continental =» Global
* Linkages with Climate: provide the science that supports “win-win” solutions
 California 2010: an opportunity to include these evolving perspectives
» ESRL Air Quality Research begins and ends with the stakeholders

“NOAA’s discoveries ... have allowed for the development of more cost-effective strategies that
will result in cleaner air™

* Letter from the Deputy Director of the Texas Commission on Environmental Quality to the NOAA Administrator
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