NOAA’s All’ Quallty Program

Science for Decision-Makers

Jim Meagher

Air Quality Program Manager

Applications of Environmental Remote Sensing to Air Quality and Public Health

May 8-9, 2007, The Bolger Center, Potomac, MD



7~ Federal Policies

Air Quality Managers <

\. State & Local Management Strategies

The Public =

m ~
1Hr Avg Ozone Concentration(PPB) Ending Fri Jun 03 2006 4PM EDT
@ (Fri Jun 09 2006 202)
v National Digital Guidance Database ‘&,

12z model run Graphic created-Jun 09 1:21PM EDT




A Quick Survey of NOAA'’s Air Quality Program

« Air Quality “monitoring” at NOAA - Atmospheric composition and
deposition

« Regional air quality assessments with examples from...

» Southeast

» Texas

» New England
« Using satellites for “top-down” emission inventory verification
» Air quality forecasting

» Operational capability

» Future products - future plans
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Weekly Ozonesondes

Gas-phase Mercury
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Ozonesonde Network
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__Participants in IONS, August 2006 Affiliation

Anpe Thompson NASA Penn State

Sam Olunans NOAAESRL

Jacquelyn Witte INASA/ Science Systems and Applications, Inc.

Owen Cooper U of Colorado / NOAA ESRL

Dawid Tarasick Meteorological Service of Canada

Michzel Trainer NOAAESRL

Jim Meagher NOAAESRL

Stuart McDemid Thierry Leblanc NASAJPL

Gary Moris Valparaiso University

Mike Newchurch University of Alabama - Hunsville

Jobn Mesrill University of Rhode Island .

Manvendra Dubey/Lars Kalnajs Los Alamos Natioual Labaratory! U, Coloeado Found a persistent Summer ozone
Trevor Carey-Smith Meteorological Service of Canada . . th t h

Gerry Forbes Environment Canada

e e NASA: Wallan Space Plight Faciity maximum In the upper tropospnere
Bryan Johnson NOAAESRL -

By oo A L o above the Southeast - Cooper et. al., JGR
Temry Keatng USA EPA




New England Air
“Quality Stuc

Central California
Ozone Study

IEast Tennessee
Dzone Study

—s - i
o o
. Bay Region
Texas Air & Atmospheric

hemistry
xperiment

Quality Study
Regional Selection Criteria

» Severity of the problem
e Emission mix
* Meteorology / topography
 AQ forecaster needs
Schedule
» Every two years (2004, 2006, 2008, 2010...)
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Emission Rate Mtrs

Ozone production efficiency does not scale with NOy 10
emission rate. Power plants with high NOy emission
rates produce fewer ozone molecules for each NOy
molecule emitted compared to plants with lower emission
rates.

Low NOy Emissions
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Ozone Production Efficiency
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Mo For power plants with similar NOX emission rates.
Ozone production efficiency was found to be higher in
areas with abundant vegetation (forests)
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Emission Inventories Rapid Ozone Formation

Emission inventories for petrochemical facilities Co-emission of reactive VOCs and NO, from

underestimated reactive VOC emissions by 1 - 2 petrochemical facilities results in rapid and
orders of magnitude efficient ozone formation downwind
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NO; + DMS ® HNO; + Products

NO, + isoprene ®» Products

NO, + N,O; can be a significant contributor to the nocturnal NO, budget
NO; Measured in excess of 0.4 ppb
N,O. Measured in excess of 3 ppb
NO, anticorrelated with reactive “organics”
Over land - isoprene
Over water - DMS

Nocturnal NO, Chemistry key factor in next day’s air quality
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columns: GOME
(1997-2002) &
SCIAMACHY
(2003-2005)

* Bottom-up NO,
emissions trend
derived from
monthly CEMS
reports assuming
all other NO,
sources constant
at summer 1999

» June-August
averages
- * 1997-2005 trends

0.6 |—@— Northeast US : Satellite
--A- Northeast US : Emission inventory normalized to
1999 value
0.5 1 1 L 1 1 1 1 1
1997 1998 1999 2000 2001 2002 2003 2004 2005
Year

Similar trends in satellite NO, columns and NO, emissions
» Power plant NO, controls have decreased NO, columns
» Mobile NO, emission changes smaller than power plant

emission decreases

S.-W. Kim et al. (2006), Satellite-
observed US power plant NO,,
emission reductions and their
impact on air quality, Geophys.
Res. Lett., 33, L22812,
doi:10.1029/2006GL027749



. SCanning Imaging Absorption spectroMeter for Atmospheric CHartographY
elaunched in March 2002 on ENVISAT

horizontal resolution: 60 x 30 km?

esamples entire globe every 3 days at ~10:30 local time

(O Power plants
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SCIAMACHY Max= 71.95 (10'° molec. cm™)
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*SCIAMACHY & WRF-Chem comparisons on Western US domain
> Isolated power plants with no NO, controls: understand retrieval of point
source signals
» [solated interstate highways and urban areas: evaluate emission inventory
and monitor changes

*Apply Western US findings from satellite-model comparisons to entire nation



National Air Quality Forecast Capability -
End-to-End Operational Capablllty
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Model Components: Linked numerical
prediction system

Operationally integrated on NCEP’s supercomputer
. NCEP mesoscale NWP: WRF-NMM

e  NOAA/EPA community model for AQ: CMAQ
Observational Input:

«  NWS weather observations

. EPA emissions inventory
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8Hr Avg Ozone Concentration(PPB) Ending Thu May 04 2006 8PM EDT
(Fri May 05 2006 00Z)

. . "/ National Digital Guidance Database @
Gridded forecast guidance products M st
. On NWS and EPA servers

° Updated 2X dally EPA Monitoring Network b
?3

Verification basis .E!?“

. EPA compilation: ground-level
. ozone obs
. NESDIS GASP product: smoke

Customer outreach/feedback
«  State & Local AQ forecasters coordinated with EPA
»  Public and Private Sector AQ constituents AQl: Peak May 4

T
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Operational AQ forecast guidance
www.weather.gov/aq

- | L S

.@‘QOHII'\.I’U&-

&

5

g |
% .
Y agenct

7 ro
AL proT*

Ozone for Eastern US
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Further information: www.nws.noaaa.gov/ost/air_quality
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Experimental Products:
Coast-to-coast Ozone
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8Hr Avg Ozone Concentration(PPB) Ending Wed Sep 06 2006 10PM EDT
@ Experimental (Thu Sep 07 2006 022>
V National Digital Guidance Database
12z model run

Graphic created-Sep 05 2:35PM EDT
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www.weather.gov/ag-expr

New/Expanded Products in the Pipeline M

Preliminary Aerosol Predictions:
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[NWS/OST/MDL 2006
5X Aerosol06Z, Hit Daily Verification: 1-hr Avg Full5X Domain
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National AQF Capability:
Targets for 2007 and Longer-Term
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Ozone forecast guidance (WRF-CMAQ)
* Improving day-to-day performance, especially in the west
e Transitioning experimental CONUS predictions to operations (2007)

e Further development:

» Closer coupling of AQ with WREF prediction; examine impacts of vertical
resolution, vertical mixing treatments, horizontal boundary conditions...

» Testing over all 50 states; day 2 and beyond

Particulate matter components:
 Smoke from large fires: implemented over CONUS in operations (3/07)
» Planning for experimental testing in AK, Hi
e Further development:
» Obijective satellite products for verification

» Aerosols predictions from anthropogenic source emissions in inventories:
continued development/testing/analysis
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Post Processing
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Bias corrected ensemble '

refines forecast further
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Linkages and Leverages

Strategic Partnerships:

Internal - Across NOAA Line Offices (OAR, NWS, NESDIS, NMAO)

External - EPA, DOE, NASA, NSF, State and Local Programs, Universities, Private Sector,
International - Facilitated through AQRS, NARSTO, WMO, etc.

Scientific Connections: Assessments € Process Studies & Forecasting

End - to - End Approach: Research to Operational Products (Forecasts, Assessments)



