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Overview and Introduction



High quality policy relevant research is critically needed now.
Our research builds on NOAA’s unique scientific competence and resources.
An “Independent Broker” of scientific information. Managed                        Management

A Serious National Problem
Principal Pollutants: O3 and PM.
More than half the U.S. population lives in 
areas that do not meet the health-based air 
quality standards. 
Tens of thousands of deaths each year are 
are attributed to exposure to poor air quality.
Estimated health costs are $14 - $55 billion 
annually 
Reduced crop yields cost an additional $3-$5 
billion of losses each year.

Counties Designated as NAAQS “Nonattainment”
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NOAA’s Role In Air Quality Research 
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Understanding Air Quality in the US: A Challenge
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Chemically and Meteorologically DiverseChemically and Meteorologically Diverse
Air Quality Research: A Regional Strategy Air Quality Problems Not Only a Local Issue

O3 and PM

Understanding Air Quality in the US: A Challenge

O3 & PM Precursor Sources
Biogenic emissions (forests)
Cities
Point Sources (power plants)



ESRL Regional Air Quality ResearchESRL Regional Air Quality Research

• Regional Selection Criteria

Severity of the AQ problem

Emission mix

Meteorology / topography

Effect of regional transport

• Schedule

Every two years (2004, 2006, 2008, 2010, etc.)

Repeat as needed (verity results, check emission changes)

Capabilities Required to Undertake Regional Research

A series of regional field measurements supported by laboratory studies and 
model analysis to help supply the Nation’s air quality information needs.

Strategy:

Ongoing Local Studies
East Texas
2000, 2006

Southeast
1995, 1999

ITCT 
2002

New England
1993, 2002, 2004



ESRL: ESRL: Scientific Competence and Resources

Field
Study

Field Studies
Comprehensive set of chemical 
and met measurements. 
Deployed on several platforms. 

Keys to Success

Laboratory Studies
Investigate individual 
processes. 
Develop/evaluate instrument 
capability.

Lab
Study

Modeling

Model Analysis and Evaluation
Use models to evaluate emissions, assess process understanding.
Use field and laboratory studies to help evaluate model capability. 

NASA, NSF, DOE, other 
agencies (U.S. & Int.)

State & Local AQ Managers

University Scientists

Other NOAA Laboratories

NOAA’s Platforms



NOAA’s Platforms

NOAA WP-3D Aircraft - urban and power plant plume studies, 
emissions verification, regional and inter-regional transport, day/night 
O3 /PM chemistry, aerosol optics

NOAA R/V Ronald H. Brown - marine chemistry, marine emissions, 
coastal emissions, chemistry in the land/bay/sea breeze recirculation, 
aerosol - physics, - chemistry, - optics and satellite validation.

NOAA LIDAR Aircraft - regional distribution of O3 and PM, 
urban and power plant plume studies, regional and inter- 
regional transport, boundary layer evolution and variability.

In Addition: Wind profiler network, Instrumented tall tower, flux towers

ESRL’s Air Quality Research Approach and Findings
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Reports and Assessments
Presentations and Seminars
Fact Sheets

Peer Reviewed Publications
Policy Relevant Assessments
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